- 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 tnbulars are used to convey corrogi&Q_or erosive materials. Mny

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 nlﬁoq}g"loﬂlgmogémﬁgﬂ S0P 2SI ASIAD iG] ShAlesdd Oy Pi pe,
e.g., casing or t ; d—tthearrTrrTngof ort_and gas wells

into zones that pFedupeekieghl yromntosinverelates. tpo PHVRFLBRRLEG? r 84PEN 15
probl ens, angraas\.éﬁklt SRR 40 10056 Blhliel Idbddib iy |1 tdlal SoBITRY tO

use lined steel "pipe, wth liners nade of plastic, stainless steel, or
other corrosaenerbsy sEaMPTHELEAI 4P, PCAeS v Find, MRt bP e2wBPIFBAiI pe,

e.g. a lined,20 sifgliiRiPe, thbuBadyal Qg e walihgd pimpe i Bowbilehgt he
inner wall is a linér tube nmade of a corrosion resistant naterial that
serves as a @®R®BRL¥r for the corrosive fluid, and an outer wall or pipe
that is designed yanprovihBelskEengkd t @swit hgbandohkeyi ntermakipeessures of
25 the corrosive_ fluid, as.well g&aexternaj forces, such _as exter&al

ines

pressure, neRhaRikal PORAFHRISet 3720%H IR tHOUTArS, Ther 8 5Fe
limtati ons epahbpokengllhiak shalt doblleigiely edoprpesveueot sheordirbioons to

whi ch t pi pes _are_subjected on site. us,..Ln t uhi hg L. 30
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string itself t n f fegt | ; dipghy, anrd i [l
known in nakfﬁggéﬁggﬁcgegégiﬂgpgf %égfﬁggggﬁpéggggucce?é?veg3§?§iE%gwgf
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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, 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

30 casing strings and in the production of oil 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



- 2- coupling (or coupling assenbly) until the desired | ength 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 annul ar gasket is positioned
substantially centrally within and co-axial with the 10 annul ar body. In

use, each tubuaf; ?m?ér' EBQp@QHb”%%tseWﬂ})o%iﬁldetﬁ abei soaul ahggasket
as it is screwed into the annul ar dy. An exanpl e of such a coupling

assenbly is %ﬁoﬁﬁr%ﬂgUSSA-aS’hA-PO'ePll S’i“tlﬁaf]dfes’\*rf‘ abteelipes eSEEEE§§§Y9e

joints of theiddedi hedbObe CARd PbPR@IBy | GbWTiASs ONE anot her by neans of a
coupling that the |nter|or of .the coupling is pr.otected from.corrosion.
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body of resilTTent materra positioning adj an Intefror wa
coupl i ng bodyubstaeeiathe toenerakly heriegdfimndiddcaoedxfigd contact the t he

two tu ars i dyy.be g I ndmeal apd, h ring
30 chagltlael t%e{ﬂgfﬂr o%ﬁgot Ierprriéltgg %wlﬁrkg?ﬁgg%hg st eps of t%irs{elgg'gglty

engagi ng eachitiybemarsidet € tbaphrpglpsdgaskethascatiptrngcasyerbipto

characterisegp} naahaiat_»hsoegot %t 'éé?azr[ﬂl@ SONPELS S aaugmeﬁzf;nasaemg_
energi zi ng nmenber, the nethod further conprising the step of 35threading

the two tubularShewR ol NESedTDI £A9 &denbl y

It is desirable, where successive joints 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.
According to the present invention there is provided
A method of coupling together two tubulars in a coupling
20 assembly, the coupling assembly comprising a coupling
body of generally cylindrical shape with a channel
therethrough, each end of the coupling body having a
thread for threaded mating with a tubular so that the
coupling assembly may provide a connection between two
25 tubulars, a protective ring comprising a ring body of
resilient material for positioning adjacent an interior
wall of the coupling body between the two ends thereof
and located for contact by the two tubulars, the ring
body being generally cylindrical and having a ring
30 channel therethrough, the method comprising the steps of
threadedly engaging each tubular to the coupling body of
the coupling assembly characterised in that the
protective ring comprises an opening and an energizing
member, the method further comprising the step of
35 threading the two tubulars into the coupling assembly



wher eupon the protective ring conpresses between ends of the two tubul ars
closing the opening in the protective ring about the energizing nenber
urging the protective ring against the interior wall of the coupling body.
Preferably, under conpression between the two tubul ars, the opening begins
to close facilitating a change in shape af_-the ring body w thout a change
in volune thereof. Advantageously, the opening is of sufficient size that,
under conpression between the two 10 tubulars the ring body is inhibited

from signiifigaptussRaraboprotetavhl QW mAtdomdafddind e thsek oupls nes
assenbly and the two tubul ars A coupllnggassenbly for use in.the

met hod  of t hEh®r &¥ent E¥RIARES oRLPAENEoUNS nGPERIRFDLIAP cHipr PEPRGCLLYS
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tubul ar so tFaRItAE2TBEpI PR LRERRHPY WAy pPovide ﬁp%gﬁﬁﬁgt?% bet ween two
]'Eubul arss a proteptéFersblyg, Compdexi NgcampragsOn bothe takeenesi thent twat eri al
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material is PHARDFLEH fHBRP comt oY herdWi t [flefined bypr dhe gpPRPLLRG

ener gi zi ng neggberbiheahinghbodyo AdManhageously, the extends around the
ring body and s T8 35000l S0l HIT 9LZLNSOERE LBRL LA O

present invention the coupling assembly comprising a

15 coupling body of generally cylindrical shape with a

channel therethrough, each end of the coupling body

having a thread for threaded mating with a tubular so

that the coupling assembly may provide a connection

between two tubulars, a protective ring comprising a ring

20 body of resilient material for positioning adjacent an

interior wall of the coupling body between the two ends

thereof and located for contact by the two tubulars, the

ring body being generally cylindrical and having a ring

channel therethrough, characterised in that the

25 protective ring comprises an opening and an energizing

member, the arrangement being such that, in use, upon

compression of the protective ring between the two

tubulars the ring body (200) closes the opening about the

energizing member to urge the ring body against the

30 interior wall of the coupling body whereby corrosive
material is inhibited from contact therewith.

Preferably, the energizing member is disposed within

the ring body. Advantageously, the energizing member

extends around the ring body and is substantially co-

35 axial therewith, whereby the ring body is inhibited from



- 4 - bowing inwardly during conpression between the two tubul ars.
Preferably, the coupling assenbly further conprises a plurality of

energi zi ng nmenbers. Advant ageously, the opening extends fromthe exterior
of the ring body to the energizing nenber. Preferably, the coupling
assenbly further conprises a plurality ofs openings, each opening
corresponding to a respective energi zing nenber, Advantageously, at |east
one of the plurality of openings 10 is on an exterior of the ring body and

at |east onepgfiihfe Rhwadlbhly Qfu ARGNI NASnd S M) I BLEELOE Oknthe thing
body. Preferably, the opening s sized for accommodati ng
manuf act ur i n§uPBharh-t ol erances of the two tubulars when 15 the protective

ring is conpresse ween. t.a0e0 el o] ri_ses a
proj ecting edge agg%o?ggg'tgg&be%tﬂ r a?&mlgﬁe%%é%ﬁ%ifnf%%?g?pw&ﬁn%%gg the
coupl i ng nmenmderplanthla tyapefecepordiwmof menbeos .t edtawtagdnui ks, the

Preferably, the at |east qne_enerqising, menber 20 . conprises at . |east one
of - o redl]i BRENEASPAREPRE REDE: FHF. SASATAOFoRE SB6I BREYARPAYCSP bRV
materi al , enerdheifgesnginbepVenbirafe2hBOypr O¥hdes cauplahgCt aveechbag Of

the coupling_assenbly of the invention, Prefer abl%@.i n use, upon
conpr essi on tHEPREL SOMPFESESh B5UERELBBdPLofPRIR- Tt eBEF Y e OPRRG ™IS

forced agai ngbriBgpbhtienior ¥8l | of thesLouplidg (hIRAY i) binkiBa
corrosive material fromcontacting the coupling's interior wall or, in the
event sone cBAVaBregerustyi artdéedsénrer phi $har Paurepd tyneér cpengngisect i ve

1109 199680 hebd a0alslyt0e; SPURYE e 1IHET bOGy YAl S LIBLoL NEngoLEOST Ve
materi al, once present, nay not exit this rea, thus preventing a
continuous ftbe pllucedidyi v nepenimys i s oocandroutntofride sofir éhe ring
body.
Preferably, the opening is sized for accommodating
manufacturing length tolerances of the two tubulars when
15 the protective ring is compressed therebetween.
Advantageously, the ring body comprises a projecting edge
adapted to be trapped between the interior wall of the
coupling member and a tapered portion of one of the two
tubulars. Preferably, the at least one energizing member
20 comprises at least one of: a resilient elastomeric
material; and a compressible anti-corrosive material.
The present invention also provides a protective
ring of +the coupling assembly of the invention.
Preferably, in use, upon compression the protective ring,
25 the body of the protective ring is forced against the
interior wall of the coupling thereby inhibiting
corrosive material from contacting the coupling's
interior wall or, in the event some corrosive material
does enter this area, the interior protective ring is
30 held against the coupling's interior wall so that the
corrosive material, once present, may not exit this area,
thus preventing a continuous flow of corrosive material

into and out of this area.



For a better understanding of the present inven reference will now be nade,
by way of exanple only, to the acconpanying draw ngs, in which:

Fig. |Ais a side cross-section view of a first 5 enbodi ment of a coupling
assenbly according to the present invention in use with two tubul ars;

Figs. 1B and 1C are plan views of the twg conponents of the coupling
assenbly of Fig. 1A shown separately for clarity; 10Fig. 2A is a side
cross-section view of a second enbodi mrent of a coupling assenbly according

to the present 'nngtEOBeE@eHS%ﬂ@éﬁ%é&%&ﬂﬂ&ngf”éhe presegigln3§n£§oﬁ si de
cross-section view of a coup gt?ﬁ “eart of the assenbly of Fig. 2A
ving

15Fi g. 2C i strafaremcer Uéélsé’@t‘ﬁ of BY praY eefi REFRHG (RRYY of tPhe

assenbly of 4. ag@@mpanY1nflcgra‘2Q,¢§ 381 Wiei &K 0ss-section view of two
tubul ars prior to_coupling with a coupl i ng asserrbl% according to_the

present inventionf*20Filg 2E i3 §EPosTEIWRITIR W Rew drFWart odfs ERERGI zi ng

menber s aCCOérﬁlb@@lfh@n{:heoﬂr esen&oupyeﬂgl OAssembly EtgordfngsS 8oSi dRe
cross-section view o of a first gl‘_[l)odl rre&tlbgiaa protective ring

a
accor di ng topf‘ﬁ%e‘b?e’s’éﬁ?n?’n%r&‘? ofSe with two =S

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 1is a side cross-section view of a second
embodiment of a coupling assembly according to the
present invention 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 according to
the present invention;

20 Fig. 2E 1s a <cross-section view of wvarious
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 according to the
present invention;

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

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

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

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

35 present invention;



25Fig, 313 is a partial side viewin cross-section of the protective ring
of Fig. 3Ain use with a coupling body foLm ng a coupling assenbly;

Figs. 3Cto 3E show the coupling assenbly of Fig. 33 in different stages of
conpression; 30Fig. 4Ais a side cross-section view of part of a second
enbodi nent of a protective ring according to the present invention,

Fig. 413 is a side cross-section view of part of a third enbodi nent of a
protective ring according to the 35present invention; - 6 Fig. 4Cis

a side cross-sect{on Vvigewof paitgef arduuddbeihod0Bpt o8f fuf obechi ve
ring according to the present invention; _ Fig, 4Dis a side
cross- sect i ofCUFEly erbpdimegt £F |3t REEHBEIHENTT NG AFFMWERT vECr FRE

accordi ng toptbgeREESEPENLDYENT T ON; Fig. 42 is a side cross-section
view of part of a_sixth_enbodi nent, of a protectijve ring aﬁ§ordin o _the
ew o

present inventionfI9OFA], BA #5539 FFWILETERT ohit® 1pﬁﬁﬁ?° f %a

5 fifth embodiment of a protective ring according to the
present invention;

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

10 Fig. 5A is a side cross-section view of part of a
seventh embodiment of a protective ring according to the
present invention;

Fig. 5B is a side cross-section view of part of a
eighth embodiment of a protective ring according to the

15 present invention;

Fig. 5C is a side cross-section view of part of a
ninth embodiment of a protective ring according to the
present invention;

Fig. 5D is a side cross-section view of part of a

20 tenth embodiment of a protective ring according to the
present invention

Fig. 6A is a top cross-section view of an eleventh

embodiment of a protective ring according to the present

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

Fig. 6C is a top cross-section view of a twelfth
embodiment of a protective ring according to the present
invention;

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

35 connected to respective ends 22, 24 of the coupling



sevent h enbodi ment of a protective ring according to the present invention;
Fig, 52 is a side cross-section view of part of a eighth enbodi nent of a
protective ring according to the 15 present invention Fig. 5Cis a
side cross-section view of part of a ninth enbodi mrent of a protective ring
according to the present invention; - 7- Fig SDis a side
cross-section view of part of a 20 tenth enbodi nent of a protective ring
according to the present invention Fig. 6Ais a top cross-section

view of an elgygath eibosidienien@ls aoPr ofiest ivy® I icdguagesr ding tay t hag
present invention; 25Fig. 6B is a side view of the protective rin f Fig.
BA: ~ Figdizesrs heord gt et bn26i & dihsa TR FE eﬂﬁ%?gregp of a
protective riggaacsasebdgiv® khagprasenthbiienidniiati®Ag 1showihich Fiig. 11K,
a coupling assenbgy 10 according to thg_gre ent,_ invention_has_a coupling
member 20 WhREH PEOESGEINFaITI ALy RERAFREAF G | T neRBEr b CRYEREEF or | y

t hr eadeds spaopdiapalliyentds 2apuldrand2gn INtledveora waihe?636 Twhitubwbagrs 32,

34 are threadedly 35connected 5o resPecli ve gnds A9y 2491 102 +auRlLg
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

10 as "openings'") leads from an exterior of the protective
ring 40 to the energizing member(s) 42 which allow
movement (e.g. axial movement of the protective ring)
when compressive forces are applied to the protective
ring without a change in volume of the protective ring

15 but with controlled change in shape of the protective
ring. Fig. 1B is a top (or bottom) view of one
embodiments 40a of a protective ring 40. Fig. 1C is a top
(or bottom) view of one embodiment 42a of a protective
ring 42. The protective rings and energizing members of

20 Figs. 2A, 2E and 3A are, similarly, items which are
generally circular.

As shown in Figs. 2A-2D, a coupling assembly 100
according to the present invention has a protective ring
140 according to the ©present invention held in

25 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 1l44a,
144b, and 144c, each of which extends interiorly from an

30 exterior of the protective ring 140 and extends to an
interior space which contains an energizing member 142a,
142b, 142c, respectively. Any energizing member in any
embodiment of the present invention may have any suitable
cross—-section shape, including but not limited to, those

35 shown in Fig. 2E (shapes as follows: 1l42e, circular;



menber. Between ends of the two tubulars 32, 34 and adjacent the interior
wall 26 of the coupling nenber 20 is a protective ring 40 (shown
schematically) which is any protective ring according to the present
invention. Optionally the tubulars 32, 34 have a liner 36 which nmay be any
known tubular liner. Optionally, the protective ring 40 has one, two,
three, four, five or nore (one shown) energizing nenber 42. Optionally, a
recess, slit, or opening 44 (or recesses or openings) (all referred to 10

as "openi ngsy eads_fraom a terd f _the ectdyve 1l 40 : he
energi zi ng n%%%ef(gépﬁEQVhigﬁféll5“#%%8§ﬁgﬁt ?g?éf é%*érkﬁgggﬁengggé’the
protective rtrapenpiedakonprd48ive foveds ar el4dpl i edteardser pr ot €é8Lve ring

W thout a Chﬁ@&€a+§%¥9£ynf4§m tt@%fﬁf@ﬁ?tiysprBagréélpyt with controlled

change in shape o e protective ring. Fig. 1B is a top (or bottom view
of one enbodi nentBadpaFéR acpdotléi vg3?i MpsoanFiqpterc pada Ryl of*
bottom i ewghepnesgabodigent réggeQE_iaepyot E&géVﬁoEtﬂgn4214§h_€'1_IMOE)QC'[ ive
rings and energi zi ng nenbers of 2 Figs. 2A, 2E and 3A are, simlarly,

i tems which &ie §§ﬂg?§FF-VecF|1&‘€| A0 are sgueerRt PRCERYR. 2BAIBIFTIQT
coupl i ng assgabl y126800&ceaedidigidla nighanpireaent20 nyedt the basealpdopeative
ring 140 accorging go t he ﬁr sent .invention held in Zé cgngressionlggtmeen
the pin endsS13%; I38SofSE égﬁf‘ﬁeé‘r‘lﬁcuﬁzﬂg Exth BFRBRE 1367138

t hreadedl y seguptdcien aaljaespacttive ende#?2dr %¥2410fl26 cofipthagcrepibéngl20
The prg% ctive ringlééo has t hree spaced-apart openings 144a, 144b, and
144c, ch d?eﬂﬂ?ﬁh tends interiorly froman 30 exterior of the
protective ring 129 amdwexhéndshteo smppentef i bhe spaceenhi thveohiannfozn

energi zi ng er . , espectivel A roLziag er in
any enboding%FPofeﬁééaﬁfééégtq%ﬁ%ﬁﬁ%pngﬁayahaéﬁnany §§$%abfe %rogg- ection
shape, incl udinglbaedndereim)t eraardinmsto35ieoRrSIPTH g1nPeREsPRPES as

follows: 142g. gGkreHbLabame of orld2kres@HRr farkfeds h@xagenah, ikdzhg.
triangul ar; 1421, trapezoidal; 142), oval; 142k, teardrop; 14

rect angt® ar ; 2A42Rpet EHPAPBRXIIE2PY BEFPEFF, 1422, 1E§€haﬁﬁn°§n2%f36?mf38 has
an outer end,Redgbser ahapehel W rgidBahg masRast | VY. i £Edge ROmaiterRs al46,
147 of the protective ring 140 are squeezed between an interior Il 126 of
the coupl i ng"#EABEr th2p fRFIFevd 190 bhe BRBEIERDY Q?@#gfﬁngggﬁ'
securing theippet eatd venéi R4 UIAD| aspead] actid éhergii g Omendlelrs126 of
the COUpIIng142a, 142c are made of a resilient elastomeric material,
20 e.g., but not limited to, nitrile or butile; in certain
aspects the members 142a, 142c with a hardness of about
70 durometer and the member 142b with a hardness of about
90 durometer. Any protective ring according to the
present invention may have energizing members located
25 further interiorly than other energizing members and of a
hardness less than the other energizing members (e.g.
other energizing members at an exterior wall of a
protective ring).
In the coupling assembly 100, the protective ring
30 140 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

circumference of the protective ring 140.



10menber 120. It is within the scope of the present invention for all
energi zi ng nenbers of a protective ring (any disclosed herein) according to
the present invention to be of the sane or of different hardness. As shown
in Fig. 15 2A, the two energizing nenbers 142a, 142c are of the same

hardness and the energizing nenber 142b iss_of a material harder than the
material of the energizing nmenbers 142a, “142c. I n one particul ar aspect,

the energi zing nenbers 142a, 142c are made of a resilient el astoneric
material, 20 e.g.g:ut,no jmte Ltrile qr tile; i;h _certai
aspects the rrenbeFJs'Blﬁg, L&hﬁ? %\n ?ﬁggeﬁg%‘gﬁeggngf 2? oﬁfg%dgﬂgor%t ggeand

t he menber 1#fésenthiavhatdnrsseof. ahsableOidutbrecenplAny pesewbiiee ring
according tojkhg;present ;LAVERY I OR Ve e8eLgi-zhag 0 d 25
further int e?'forf'g t han St ﬁer senerarg_igﬁggnenggrs an% of gggﬁgﬁzgn%sgglhgss

t han the ot hP2erér giy® ngraERBELYe(&1gg ot MRer ienatafiei f mempeErssablan

exteriorswal bn0f -8oPEQLEEGLI Vandidiial, e.g. diadéndHoup!ingsasseni!y
100, the protective_ring 30 140 extends around the entire inner

ci r cunf er encB2bP* At/ coupriiGeTERGENCE26 thd SPRe enEiiTA Ny menbrs 242a,

142b, and 14@embandtibRi I o€0r [A3paReicry opani NngsrE44arniddhilf44ehrest end
rotective ri_ng.140. -

around (and within) t entire circ erence .of the

o- i SPRPLERBVETE:, pPOLectPPelt PrB a00CaCEoRaP Ry SFyoEHE T PEo SHE

i nvention (epgotasablre iriddgre200umd ngnaaseskl i Bsacds F2gs., 122and2248),. In

certai articular, aspects_a,body . 202 of the protectiv ing_200.is_nade of

conpr ersEé§)bI er?iﬁ??ggﬁ‘r’gggf vEtracer itg'le, Per.°gffec§flgvs? orer ¥ CSPéSi rQPSﬁPlﬁéPgri al ,

pol yt et r af | uoemeéhy| &l (" PFEE" )23Dr aaecoiditatadd owitchiel astengntandoRPTFE.

Initially th ephngs 1, 2, end froman exterior of the
£§§°§8 OE?T,. 2%& 223 rg‘%geéé%rgjég

protective ri o'intefior §pac 2, 223, 10 respectively,
wi t hin the protec®pPtéonihly200heEmpeodieritiyenaring s20PB1hag3outeg3edges
| ocated withip ngge{:ﬂneéb@; sgaces 221, 222, 223, respectively.

15 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 protective rings 40 and 140 in general hollow
cylindrical shape although only part of the protective

20 ring 200 is shown in Fig. 3A). Optionally, the body 202
has a circumferential indentation 206 or concave area
therearound.

As shown in Fig. 3B, the protective ring 200 is
positioned adjacent and installed inside a coupling

25 member 240 (shown partially - shaped generally
cylindrically as the coupling members 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).

30 As shown in Fig. 3C the protective ring 200 is being
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

35 and 233 move under compression before the energizing



Optionally, the protective ring 200 has outer edges or "teeth" 204, 203.
15The openings 211, 212, 213, the spaces 221, 222, 223 and the energizing
menbers 231, 232,.233 extend around the entire generally cylindrical body
202 (which is like the protective rings 40 and 140 in general holl ow
cylindrical shape although only part of %gg protective 20 ring 200 is
showmn in Fig. 3A). Optionally, the body 2 has a circunferenti al

i ndentation 206 or concave area therearound. As shown in Fig. 3B, the

protective ring 200.,i,5 pasitioned adjacent_ and.inst d inside a_coupling
D menber  2a8 TR ROWA By (T 3 SREBEAC e BT Y AeRY T | 5o aBerhe
coupl i ng nmenbetsa28land tkdrmestheberbwyblovre harbrg 134@r nal | shavwn eaded

ends 242, 244.for re dl i 10 JAd 4t t .1 hpea : g. the
onds 255 254181 AEDee BED chsTING) M1 kX B Iy hNEEHEL 4R, ho
protective rfhgseo0Thenpshagopenpnasdéd begdrsatedriggtzicswendl clegp. e. g.

by pin efds efotWapbHPHLArs2§@ be congecped tiaget bgLcRy Be ¢qupl i pge240.
Si nce energi zin nberS 231 and 233 are " not as hard as the energizing

ne
renber 232, BRACERBHEPZHIRaTeRBAr SOEFL BECatd PO HORE Wi BIPTRRPRESS! on
before the epgtOEZbR0path of the coupling member 240. The indentation

206 also facilitates the outward movement (toward the
coupling member interior wall) of the protective ring 200

10 and provides an area or a void for protective ring
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

15 energizing members 231 - 233 compressed (the members 231
- 233 have changed shape). The protective 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

20 204, 205, the protective ring 200 has been biased
outwardly and prevented from bowing inwardly so that the
protective ring 200 is pressed up against the interior
wall 246 along the length of the protective ring 200. The
energizing members 231 - 233 are pushing the protective

25 ring 200 against the coupling's interior wall.

As shown in Fig. 3E, the edges or teeth 204, 205 of
the protective 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

30 maintenance of the protective ring 200 in position to
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

35 and/or material does not come into contact with the wall



menber 232, thus the protective ring 200 begins to nove outwardly (toward
the coupling nmenber 240 as shown in Fig. 3C). The openings 211 and 213
begin to restrict and close. Then the opening 212 begins to restrict and

cl ose. The openings 211 - 213 provide space so that the protective ring 200
does not significantly expand into the_f}pw path of the coupling menber

240. The indentation 206 also facilitates the outward novenent (toward the
coupling nmenber interior wall) of the protective ring 200 10 and provides

an area of 258} ol OLaBLOLEEH! ¥EuLhNInTILET h3kelOal! AWLOMIENSLIGoon

[
protective ring i s conpressing. : ustrates the prot
ring 200 ful tecwapileddéd anpidt thehexfppaniag e 1the prgterbsed andgt BEO15

ener gi zi ng nepbersy234 +nd33 sﬂap&%§ssgcs§eetﬂs§Q@&§m2§; inR384iRaueghanged
shape). The protective ring 200 has been Torced against an interior wall

246 of the ceBEpYeRgedentFdusandthgueald tH%6 oféni PERO23d ondy3 tq hghat

i ndent ats on 296un8ndforeHeneid ¥ 8penhn@f the daadigpt sl 2D4on 2P5 ot he
protective ring 200 has been biased outwardly and prevented_from bow ng
i nwardly so ER3t 2PABEr Bfe WISy iiTy BT i TnPints st Bptaygarhst SPhébAkt eri or

wal | 246 al opghéhe chergisivel ddwenill ecéi Yahibiged0br THLcCOREGH ZIERGm

menbers 231 - 233 are pushing the protective 25ri 200 _.3g93| hst _the

Coupt i ng- o i EHEPERS dare. et ' dRale el taarias | Be “rraddRAR srdr ser

204, 205 of theatpaotentideonsnglad@Ooliacerbeenver appedibét weednhapeéred ends

of the é#bulars 262 Eg# and part of the interior wall 246 of the coupling
4 I

menber 0, ?ﬁugr?%%? ating 30 nmintenance of the protective ring 200 in
position to protett tdertairer aspewdls| @46. countryW thbnbaadimmide are

mat eri al bet i.nf-erjo a r i ri 20 and
wth the edgeégggok%f&glg{r# r{éf)\é\?gr;s%i%esgg?%gﬁ Qg?'ﬁte%e%%:c\é%dr r%g? i/egPIeui d
35and/ or natetgArhddashaelesner minwont Bt aprdexinateliy sizing the

openings (e.g. the openings 211 - 213) of a protective
15 ring according to the present invention, this
manufacturing tolerance can be accommodated. For example,
for tubulars with a one-eighth inch manufacturing
tolerance, if each opening (e.g. 211 - 213) is 0.66
inches for a total of about 0.200 inches (actually 0.198
20 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 manufactuprotective ring tolerance of one-eighth inch
25 plus or minus (a total of one-fourth inch).

Fig. 4A shows a protective ring 300 according to the
present invention useful 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

30 302 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 protective ring's

35 circumference areas 321, 322, 323 on the protective



246; or once such fluid and/or material does nove between the wall 246 and
the exterior of the protective ring 200 it is held there and its escape
therefromis inhibited or prevented. Thus, the wall 246 is exposed only to
that anount of the material (and, in certain aspects only to the anmount of
oxygen in that anmount of material) so thﬁ_other corrosive material is
inhibited or prevented fromflowing into that space to corrode the wall 246
and so that a continuous flow of corrosive material is inhibited 10or

prevented.  ring: 4N SPELALD-aspackacnl | aRAUNLEKALUDYRY, 0304 e ERAC

according to ceftain length tolerances, e.g. one-eighth inch plus or m nus.
By appr oxi mePEPYegtivag t%%ﬁenlh’@‘ée{@ﬁ e f@geni ngEWe11enegg3fipg a

protective la-pbogsagserdzng Le hBdeEﬁS%BErleQib%HHhQP rbbkgsmBauf aglygri ng
tol erance can be accommpdated. For exanple, for tubulars with a one ei ghth

i nch manuf acPBri FREt PERERRELVE f BRF DpaitRFAE g.Surtrce 2881 | $hgege

i nches for aehefgizﬂﬁgabomémseﬁgo lmsmﬁs (334 pal 1339. 13320 m@ahes)land t he
energi zi ng nmenbers thensel ves g? er3s 2313 52%6‘) can be gezed a
total of anofREFSEPBR "f‘ﬁch’:@fesa?et ot af > of 3Hout 39 e§r8 Eomgfessi on

is avail abl e;::.nges iABeff®HNEuefgaak.t 0 about the manufactuprotective ring
tol erance of one h{eh i nch Ius r nﬁnus éa t ot aI I(t)lemgnesfg%‘rat hllnnch)
Fig. 4A shows a ot &P e nglgSOO acc r%l?fé o EheTd pr 8SeRt i Avent i'én

useful in pronectasngeatcouqam_b'gedenbmny(eorga, a soupl | g mexider ofs itheFi gs,

1A, 2A,,3B o hg, pr ot ri.ng nly half is shown) has a body
30 302 ]\'Méth Ee%%g d § 304§g%d¥§y52§o?\§9§t58306 Each end, optionally, has

a projecting edgeThe t%@gdﬂs 3la FE@thr eSpdot i Véby ahn clbexttarbpast oand t he

entire ci rcugggéggggdogbb;,é ESSPeRLI gggggr thar 288d. A plurality of concave
areas extend around the protective ring s 35circunference areas 321, 322,

323 on the prot ec’c\FvéthrELZJ-nrlE'Png Ry eredfh s GPPEACE 24N JPERReB2443325 on

the protectiygali 8@5SchAt el 9bcaveHaA6Bpo EWR CREIGnERG E&@Bﬁ@§133322332 or
held in corresgondlng recess 341, 342 on the protective_ring' s ext eri or

surfacetand £ A G bR s Eersesizareseschizehy) g 33, upon
correspondi ngneegessry 843ce34he d4hchftet AecpEObAEWAYALYI.NG' S iNnterior

surface. Fig. 4B illustrates a protective ring 350, like the
protective ring 300, but with only one energizing member
354 on an interior surface of a protective ring body 352.
20 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 exterior surface and the body

352 has two end edges or teeth 353, 359.
Fig. 4C shows a protective ring 360, like the
25 protective 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 energizing member
or members disclosed herein can be added to the

30 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.



As shown in Fig, 4E, the energizing nenbers are, in one aspect, omtted.
Any one, sone, or all of the 10 recesses 341 - 345 nmay be omtted.

The edges or teeth 314, 316 can be trapped as descri bed above for the edges
204, 205. As shown in Fig. 4A, each energizing nenber 343, 344, 345
can be located opposite a concave area_32d, 322, 15 323 (along with other
forces) respectively, and, upon energizing force the concave areas
outwardly. Fig, 43 illustrates a protective ring 350, like the
protective ropg: 30011put iy NoRlky; P0AgSRRIHEA! NGx TailiEe 1449838 LA! o1 | of
surface of a protective ri 352. 720 The energi zing nenber 354 is in a
recess 356 mh?éﬁlﬂscﬁbsb?lﬁgéﬂdb PwEkd PrPteehtw9eraR@ad’851. These concave
areas 351 are on ghe. bgﬂysﬁoﬁgtsrpeetaaﬁiaeer§ﬁ§ be aeésraéaghes twa end
edges or teeth 353, 359. Fig. 4C.shows a proteciive ring 360, |Iike_ the 25
protective rPR§SeBb, 1bﬁ?nﬁ}?ﬁoHP19heléoﬁcH9Qe£Fé%¥ §§ilnﬂr58&} 862 1RYs
three concavgedbgas (363yomdilte fHosyns. exher pebtedrfiace.rigy i oo@l hys khere

menber o aRBAFSI0R < bich REPERRScARSBe*A80B L6t REI05PE: BELFIESTI ng

360. FAg. witlshand athps olcedicdawe rafgas7’Geflddeed heopraticed | vehei ng
350, but mnthout ener |Z|ng er bod 372 ha cave_.areas 373
on t he body’ S |n?er|o% surféﬂ%ﬁbC% |onaTIy,r°uas ofhfhelﬁd%§ 3%5 hgge edges
374. - 13- protective ring. Optionally, as is true of any protective

10 ring according to the present invention, the concave

area(s) may be intermittent, a single pocket, or a series
of spaced-apart distinct pockets. Ends of the body 402,
optionally, have edges 406.
Fig. 5B shows a protective ring 410 according to the
15 present invention which is like the protective ring 410
but which includes a recess 412 with an energizing member
416 therein. The protective ring 410 has a body 418 with
a concave area 415 and with optional end edges 419.
Fig. 5C shows a protective ring 430 according to the
20 present invention with a body 432 having optional end
edges 433. A concave area 434 is on the body's exterior
surface.

Fig. 5D shows a protective ring 440 according to the
present invention with a body 442. The body 442 has a

25 concave area 443 on its exterior and a recess 444 on its
interior.

In any embodiment with intermittent concave areas,
pocket, or pockets, if an energizing member is used, the
energizing member may extend only so far as the area or

30 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

35 pocket. Alternatively, as shown in Fig. 6C, in a



Optionally, any energizing nenber or menbers disclosed herein can be added
to the protective ring 370. Fig. 5A shows a protective ring 400
according to the present invention which is a generally cylindrical holl ow
menber (only half shown). The protective ring 400 has a body 402 with a
concave 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 10 ring according
to the presepholBYeVe OinCsGORCYEAr GH) pHBYCBE: (B! Glid L60), @nSingl e
pocket, or a series of spaced-apart distinct pockets. Ends of the body 402,
optional |y, AB9EIEEYRS ATELHH gS05B SHOWS Pt BEIRVEDFI My 418°8Ke6Fdi ng
to the 15 presgpt ihnyewbaengwpich is like the protective ring 410 but which
includes a recess_412 with an energi zi ng nenber 416 therein, The protective
ring 410 has a boByS4PFWAH W oRcRTe 2ta PIPLHERE WPERSBBLY ol &RE edges
419. Figs SGoshewhtaiptrehetbhVvaakl MLimMBhReTiEiigh t Ont kar20upr €sents

i nvention with ody 432 hav .optiqnal end edges 433. A concaye area 434
0 on the botgeludsey, | BRtoavEadinsted" tor RouBTIRE 28V, AafBE 198%H: ng
440 accordi ngubalahe phedentingnvehl i andwidds awbdlly Abinglhendodprs44d ,has a
25 concave area 443.09n i%% extﬁrlorcﬁnqaqlreceSf 444 on iis |nter|or

I n any enbodP HBNtowi th i M ent™"Concave ar eas’ potke? or pocngS if
an energi zi ngipehbees| setised, the energi zing nenber may extend only so far
as the pgea or 30 pocket(s) or it may still extend uninterrupted around
the protective ring's circunference. Fig. 6Aillustrates a protective
ring 600 with a plurality of spaced-apart concave areas 604 in a body 602.
Optional ly energi zing nenbers 606 are adj acent each



35pocket. Alternatively, as shown in Fig. 6C, in a 14- protective ring
600a, |like the protective ring 600, an energizing nenber 608 can extend

adj acent all pockets 604a in a body 602a. The protective ring and coupling
assenbly of the 5 present invention may find application in various fields
including, but not limted to coupling_apy _clad or Iined tubulars including
oil and gas well tubing and casing, piping in chem cal and other plants,

oil and gas pipelines, etc. 10 - |5- Cains: 1. A nmethod of coupling

t oget her twosjybglkars in a coupling assenbly, the coupling assembly
conprising a ing body (240) of generally cylindrical shape with a
channel ther&thr oﬁgﬁne'%:}ﬁb-}r: efd ePuPhengouptdgigrbodFvrRavEnguaarar e @242,

244) for threaded; ARt i Doy, a tiaRul éeuﬁglhgataém.wpla&&,ﬁssw@l ¥ nay
provide a connection between wo tubulars gﬂ grotectlve ring
conpri si ng aSPPRYIBSAYoEY00548¢ PéEsPrrerel tQYF-éPdIGCP shaert Wéing

adj acents an ERARKED! VRbleOhrS@GH, COspEL NGrh0dy dhetumren 6&@1&\4@ emy
hereof and L ogeted {0t comacioRy Sals 4o, {uhul ate,, sl 1) ng by (200
met hod conprt8bilathesst efiatof the coupling assembly may provide a
connection between two tubulars (132,134), a protective
ring comprising a ring body (200) of resilient material
10 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 (200)
being generally cylindrical and having a ring channel
therethrough, the method comprising the steps of
15 threadedly engaging each tubular to the coupling body of
the coupling assembly characterised in that  the
protective ring comprises an opening (211,212,213) and an
energizing member (231,232,233), the method further
comprising the step of threading the two tubulars into
20 said coupling assembly whereupon the protective ring
compresses between ends of said two tubulars closing the
opening (211,212,213) in the protective ring about the
energizing member (231,232,233) urging the protective
ring against the interior wall of the coupling body.
25 2. A method in accordance with Claim 1 wherein, under
compression between said two tubulars, said opening
(211,212,213) begins to close facilitating a change in

shape of said ring body (200) without a change in volume

thereof.
30 3. A method in accordance with Claim 1 or 2 wherein,
said opening is of sufficient size that, under

compression between said two tubulars said ring body is

inhibited from significant expansion into a flow path

defined by said coupling assembly and said two tubulars.
35



15 threadedl y engagi ng each tubular to the coupling body of the coupling
assenbly characterised in that the protective ring conprises an opening
(211, 212, 213) and an energi si ng nmenber (231, 232,233), the nethod further
conprising the step of threading the two tubu/ars into 20 said coupling
assenbl y whereupon the protective ring_cg presses between ends of said two
tubul ars cl osing the opening (211, 212,21 ?pin the protective ring about the
ener gi zi ng member (231, 232, 233) urging the protective ring against the

interior wall, of Ahéoﬁgﬂ%%” 95 D0fl¥1 2202 uée”%h@_ﬁe' Re®h6Q génﬁia%hﬁ Caim

1 wherein, under co SSI etmee sald two tubulars, said openin
(211, 212, 213}nbé§1’n§ teletsself 4ei Bl,t&hengoapéhasgés|5ﬁm§|4apéoyprsapegr| ng

body (200) %tesuglanehsaaf i(pawel HEEgEHQE:SQfLy %?ilﬁdrﬁeamoghhgea%%dance
with Claim1l or_ 2 wherein, said opening is of ficient size that, under

conpr essi on ﬁeﬁhéa?%kuﬁpﬁﬁﬁ)hfﬁﬁﬂ%rsegﬁhdqﬂ@@°50$ﬁ%%;??WP%&%%dbPPMm

signi fi cant Eéﬂ)ﬂﬂ?l o0 itAk-ead fl2up patl) deﬁdmecih&)éaa@dd ROYDh( ngvlaﬂseabl y
and said two tubul ars.

plin ssenbl use i n t hod as
1 e i SHYPBIAE si%s Hath 304 nEoUBIIRPnGRSses
coupl i ng bodgochrdO}ieh gemae@d;qultﬁﬁﬁuaab:mtazama4W;aacb&amebtlve
therethroughrlgac englo sai d cou %ng b HaV| a tgrea &542 244) for
t hr eaded natlnggwffﬁp FuBgI§} 50"Y hat“the' “co pl? r3§§ ﬁ%?y §e #6vi de a
connecti on bébmeeposmmlbuhubaradOh&&pt34yuxa.;nt&rmmivewalhg obnpsiesdng a

ring bogy (Zg%pﬂngl ol %:‘i' Ehel Ay cf’oéh&ko%{lﬁreao@ agRAt 1 1822 algdlseri or

wal | of said coupl ing ween the two ends ereof and located for
contact by séed mmm ssasdl dwd ngulbobiyr ¢ 208 idei riggyepednl [(200)

cylindri cal BQE‘nEa‘@é}He@alrlfgcQ’J‘.?LHH‘EE.cEEerﬂ&r G ﬁhﬁr acler 1 sadnh@,t hat

said protective Ting conpri'ses”an opening (211,212,213) and an enerqgi zi ng
15 menber (ZB&eESEhQSBQh tﬁéaaﬁp&ﬁgéﬁﬁﬁtqﬂﬂ#&?%uéﬁlﬂhaFOtPﬁtage T&pen

conpressi on @bmSai deBr odRCtdyshindg betieerp saish t whd Ukl aksel-432434) the
ring body (200). cl oses_the ning (211,212,213) about said ener i zing
nmenber % ur’Q%m’E%Fd(??’hg%%dg:"?éeof agaFﬁ§Pg§§FBt| RedrBos gy [the &P sai d

coupl i ng bodﬁsa/peﬁgmh Cobhpsb¥eibat esf alsdisd | phbbetedvhr Ofa:cg)nbawzheep
cnor gi zi ng reRber Hoa1e9Res) (S2GAaRdece FAPA S 1 (R00hagyoE200)
256. A coupl Iﬁgeaib@emﬂiln}g aR .l diredi3d) chhbatd sariddb, energizing member
to urge said ring body (200) against said interior wall
20 of said coupling body whereby corrosive material is
inhibited from contact therewith.

5. A coupling assembly as claimed in claim 4, wherein
said energizing member (231,232,233) is disposed within
said ring body (200).

25 6. A coupling assembly as claimed in claim 4 or 5,
wherein said energizing member (231,232,233) extends
around said ring body (200) and is substantially co-axial
therewith, whereby said ring body (200) is inhibited from
bowing inwardly during compression between said two

30 tubulars.

7. A coupling assembly as claimed in claim 4, 5 or 6,
further comprising a plurality of energizing members
(231,232,233) .

8. A coupling assembly as claimed in Claim 7, wherein



wherein said energizing nenber (231, 232, 233) extends around said ring body
(200) and is substantially co-axial therewith, whereby said ring body (200)
is inhibited frombow ng i nwardly during conpression between said two
30tubulars, 7. A coupling assenbly as clained in claim4, 5 or 6, further
conprising a plurality of energizing nenbers (231, 232,233). 8. A coupling
assenbly as clained in daim?7, wherein - 17- said opening (211, 212,213)
extends fromthe exterior of said ring body (200) to said energizing nenber

(231, 232, 233),3 9. ApefYRly NG @SSAI AS chabfRd ifdoql alHB BexfdEiHET of
conprising a plurality of openings (211,212,213), each opening

correspondi ngaid a wigepecbdyr enb2@P ki ndonendaid( 23N23N(ZA3IRY | NEMbAT
coupl i ng ass?gpiyzgﬁ E%ggned in daim9, wherein at |east one of said
plurality of "opehrng$ 1,212,213) 10 is on an exterior of said ring body
and at | east9one af ceapdiphuradddmblof apenilagme@2lih 2423134 33, | Suekhan

e O S 08P B0 e e RRHEL RS, BPETY gy¢ Beg 1
opening corresponding to a respective energizing member
(231,232,233),

10. A coupling assembly as claimed in Claim 9, wherein
at least one of said plurality of openings (211,212,213)
10 is on an exterior of said ring body and at least one of
said plurality of openings (211,212,213) is on an
interior of said ring body (200).
11. A coupling assembly as claimed in any of Claims 4 to
10, wherein said opening (211,212,213) is sized for
15 accommodating manufacturing length tolerances of said two
tubulars when said protective ring 1is compressed
therebetween.
12. A coupling assembly as claimed in any preceding
claim, wherein said ring Dbody (200) comprises a
20 projecting edge adapted to be trapped between said
interior wall of said coupling member and a tapered
portion of one of said two tubulars.
13. A coupling assembly as claimed in any preceding
claim, wherein the at least one energizing member
25 (231,232,233) comprises at least one of: a resilient
elastomeric material; and a compressible anti-corrosive
material.
14. A coupling assembly as claimed in any of Claims 4 to
13, wherein the protective ring comprises at least one

30 concave area extending around at least a part of the

circumference of said ring body.



15 accommodati ng manufacturing | ength tol erances of said two tabul ars when
said protective ring is conpressed therebetween, 12. A coupling assenbly
as clainmed in any preceding claim wherein said ring body (200) conprises a
20 projecting edge adapted to be trapped between said interior wall of said
coupling nmenmber and a tapered portion of,;gne of said two tubulars. 13. A
coupling assembly as clained in any precedlng claim wherein the at | east
one energizing menber 25 (231, 232,233) conprises at |east one of: a

resilient el agtongri ra%suag angdqa genpressi bbepaihiy- cagggﬁm%errageri al

14. A coupllng asse ased i n_any of Clains 4 to 13, "wherein t
protective rf alﬁeﬁp%Pséﬁyanlﬁbé%méné 89cdfAcave area extending around at
| east a part of the circunference of said ring body. - 18- 15. A protectiv

ring of the coupling assenbly as clainmed in any of Clains 4 to 14.



