- 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
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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
casi ng l'sq(Fri nggeﬁgd "ﬁec?hé‘npr ‘g‘aﬁct‘??ne ‘of -£§i It%%d c%g%?’,lcie ch@jggi %tﬂcgf tgllepe i's
usual |y abouprddB2tidn4lan@24indetséph | ofig whill e anide @S ng corresdong

string itself t n f fegt | ; dipghy, anrd i [l
known in nakfﬁggéﬁggﬁcgegégiﬂgpgf %égfﬁggggﬁpéggggucce?é?veg3§?§iE%gwgf
t ubi ng/ casi ngnartheodmadiangt oyt Réd widggdas -wells into zonés 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, 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



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 annul ar gasket is positioned
substantially centrally within and co-axial with the 10 annul ar body. In

use, each tubulaf; LOMRSy| EBQp@QHb”%%tseWﬂ})o%iﬁldetﬁ abei soaul ahggasket
as it is scremed into the annul ar dy. An exanpl e of such a coupling

assenbly is %ﬁoﬁﬁr%ﬂgUSSAﬁghéFGefhlSqqlﬁ%fkkﬁﬁ?aB&@elhﬁ%?esgﬁEE§§§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.

According to the PYRESMLY nvdh ofiPTREFRI | SYFiSRSd 2> m@SH g BBESI i ng
t oget hel’St\/\chBblbph.ab&méﬂta Hélﬂfﬂdrﬂgaiﬁia &&S&fﬁﬂdqh ttae mm:pxlh liag am,ehrrbéy |
conprising a cou ner | indrjca ape. channe

t her et hr ough® °’é’é%‘ﬁ£%‘2d 'gggt RBng ﬁﬁl ?’ﬁ&X’b ay Ty A S ek sf%?%? +85ded
mating wth sutfibek afoso rekati viing cdup| tincead senblithemmpdorali tee aeach
connection betweep twg. 25 a?%rn arg, a_protecti \(,;c:ea ]{en,_g cggpr?ggggig Faof .

body of resilTTent materra p05|t|on|ng adj an Intefror wa
coupl i ng bodyubstaeeiathe toenerakly heriegdfimndiddcaoedxfigd contact the t he

two tuby ar [ dyr be g I n h ring
30 chaEﬁLI t%eégf%ro%%ﬁgo ;EP hgg Qﬂﬁﬁgr#g?ﬁgé¥hg£§%§isﬁg?°t%¥gggggfy

engagi ng eachitlybenarsidet pf ébapﬁpﬁglbﬁdgaékthésc6GpFFn§°5§§éﬁbF9t°

characterisegp} nahHﬁiaLhBoQS(Ot %t 'éé?azr[ﬂl@ SONPELS S aaugmeﬁ?nasaeﬂbag
ener gi zi ng menber, the nethod_further conprising the step of 35threading

the two tubularshewRolR nESehTDI £A Asdenbly wher eupon the protective ring
conpresses bet vveegtermlss e dibaien tuha#gr swheasagﬁ%m NG nthbe
protectlve rin out energi zi ng. ne r.urging t rofective r

agai nst1 he }hgﬁ ﬁé?ﬁ 8FPFh€IEb8ﬁPi Haﬂyg“e an°E§$E ¥ aBF§TSuf er
conpr essi on be&uepnlh@ethub thbulakrsribheodpenengoheding tie plrosected
facilitating_.a change in_shape of the ring body w thout a change in vol une

thereof . AdvaAh?BgB3tEPT °%he opening is of sufficient size that, under
conpr essi on bet weBacbthéihgoto 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



10 tubulars the ring body is inhibited fromsignif It expansion into a fl ow
path defined by the coupling assenbly and the two tubul ars A coupling
assenbly for use in the nethod of the present invention the coupling
assenbly conprising a 15 coupling body of generally cylindrical shape with
a channel therethrough, each end of the gaupling body having a thread for
threaded mating with a tubular so that the coupling assenbly may provide a
connection between two tubulars, a protective ring conprising a ring 20

body of resiheplupBl ethal pheiteivbl QRINYY Ash: edbéd Bh&sh 0endal beof the
coupl i ng body between the Fwo ends thereof and | ocated for contac ,bé t he
two t ubul ar sSEREhEVR M BbRE beFhgSdBAerHlS yORFPHREr itCal ERMdPRAVPRG Xr i ng

channel t her g{ g ougou tChen&Cleolirgd ing thahbéhe u2gipgot €td | peoteBgive
compr seo, an. gpenLg, and A STeLdLELD IPfeL, A0S, UL RIGETEL Dol 1) such
tubul arssthe ringebeflyr4R09) chosiea t heompeas sajoabolbie teenenetiy zi kgomenber
wher by cor r BEPURSREL or TR EITHID! PEE FPont Bort K2 ¢ Hardat g Ly 4
Pref erably, thanegaerigi zshgpeend®er thhe ring body, vdvmttageowshiange han
CHL e SLODEHE TR it ol ApOSel A 0. 2 aeoer
t ubul ars. sufficient size that, under compression between the two
10 tubulars the ring body is inhibited from significant
expansion into a flow path defined by the coupling
assembly and the two tubulars
A coupling assembly for use in the method of the
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



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

body. ~ Bofiggabliviyat-Rey0PRRINGd S SigSbdDioRCCOIPRAS | NBhe  two
manufacturing | ength tol erances of tthe two tubulars when 15 the protective
ring i s conpFebsédrgher ebet ween. Advant ageously, the ring body conprises a

proj ecting edge a be . tra i n i | : e
coupl i ng memnber aﬁgggggg%SYédﬁg§{¥§¥¥%) %ﬁé%%é$$%% ?ﬁékgéﬁnﬁgbgg&sgg
Preferably, ahelatrdlcdst ofie emergisimy nembers20 Adonpragessusaly | edde one

of: aresilient elastoperi.c terial: and a conpressibl.e anti.-corrosive
material®  SPenIRE BPESRAP FRYSEMSnSAFE5IRFoVEdEosa 2iPg: BOERy 8O RE of
the couplingenasgibiygof mefiBekNVvepire@araBLef er zhky, conplseg UpeBembly

conpressi on the ﬁrotective ring, 25 the body of tﬁﬁgfrotective ring is
forced agai nSETERET| FOBFFISSRal? BLUFRLLEBUSE RPEIMIEhy PARRLPPRRGNI

corrosive nmatgikakpbhammgont gsting the GUDLiNg' s ddRfilAmghel heflber N the
event sone corrosive material does enter this area, the interior protective
ring is 30 hBdwap§asgasesivie asuprrAf Sneneér tbe mAradétynat ckenddgsosi ve

Materialy ONEE RLESAN oy PBY; P oXidnd NS Ar Bayt US EVENIif0oRe of
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continuous flow of corrosive material into and out of this area. For
a better undéhst pldiradidly tdfe qpesionysi avepnr ererionoerivt | ofiowhbe rimdge, by
way of exanptgdonly, to the acconpanyi ng draw ngs, in which: Fi g.
|Ais a side cross-section view of a first 5 enbodi nent of a coupling
assenbl y accordi ngréfetaplpr estid opweiid Ol si sitsel WEbh kweomitddladtisig

Figs. 113 and 1C are Elan &iems of the two co oggnts of the coupk%ggb

assenbly of BRRULFREULHBAN L2FaPaOLPTAGCSS &Y t §Be 15¢P g FubRIRES,
Cross-sggti oph¥i ewpehbtacseeand 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.



enbodi mrent of a coupling assenbly according to the present invention in use

with two tubulars; Fig. 23 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 tubularg prior to coupling with a coupling
assenbly according to the present invention; 20Fig. 2E is a cross-section
vi ew of various energizing nmenbers according to the present invention;

Fig. 3Ais asi deF&fOgsbﬁﬁﬁgkoﬂn\&'e@gt%fmﬂ%rgt & endi g3senbOdhIERL 8

protective ring accor present 1nvention; 25Fig IS a partia
si de V|eW|rF%:%E%n%%CFF A @P%fh?pﬂé@écuhﬁeV¥ﬁg°§fQH%$P¥§A?¢#msetﬂnth a
coupl i ng bodyhd& okadk |df§hf§?§ﬂh&ﬂ 'which: Figs. 3C to 3E show the

coupling assembly_of in different stages, of caonpression; 30F|g 4A
is a side cross-sEt¥i oﬂ-%&/l 2 & pare o?r%s%e%%?ﬂl%’hbéf&eﬁ'en? £of? a bFBFectl ve

ring acerdidgbé@ihderpresend i 8¥€PLiNG;, assembly according to the
present invention in use with two tubulars;

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;



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-section view of part of a fourth enbodi nent of a protective
ring according to the present invention; Fig, 4Dis a side
cross-section view of part of a fifth enfodi nent of a protective ring
according to the present invention; Fig. 42 is a side cross-section
view of part of a sixth enbodi nent of a protective ring according to the

present inventiongy;d0Figg SA LS aqsl derdd HSHs SO 0Pl eWrOp Al tosf ad
sevent h enbodi ment 0f a protective ring according to the present invention;
Fig, 52 is afQpnakhcesbeddBenitotyi 2wWPEPEESEELVEf TG JFRIP HTi Fenthsr a

protective rhpgsageoifdi-8gtiont he 15 present invention Fig. 5Cis a
side cross-section, view of part of a ninth enbodi nent of a protect%ve ring
according to the Pi8sefP iifeht B3l Cross—seqiipn ghiPR REGRAFE of 2
Cross-sesti opi¥tRWenibgdniend &f 206 tetdtectbeosi reny afcapraticigects vehel ng
according to_the esent _jnvention Fig. 6Ais a top cross-section

vi ew of an e?ﬁ?ﬁﬁg éﬁ%ﬁﬁ#ﬁ%ﬁt of a protective ring according to the
present inventionFi@5Fidg. BB assddel derasevwseaitidre pievwecifi wart ngfofa

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



Fig. 6A Fig. 6Cis a top cross-section view of a twelfth enbodi nent
of a protective ring according to the present invention; 30As shown in Fig.
11k, a coupling assenbly 10 according to the present invention has a
coupling menber 20 which is a generally cylindrical hollow nenber with
interiorly threaded spaced-apart ends 22,524 and an interior wall 26. Two
tubul ars 32, 34 are threadedly 35connected to respective ends 22, 24 of the
coupling nenber. Between ends of the two tubulars 32, 34 and adjacent the

interior waljogfepf thS LU bRgsTegPertl) it RuBLeakkvess i ngA0ahghown
schematically) which is any protective ring according to the present
i nvention. Cpiidrarty thre NhaRLass WL 346hafe Y9 | FRHPRE ITFEHPRRY 20e any

known tubul agsl iangfro€BEt0RA! kY ngt ) prehewhi \exHena3 421139 O#leich Wa.s
three, four, five or nore (one s owné gnergizin%rrrenber 42. . ti%nally, a
recess, slit2¥r PEOSRCGTG VR4 T°019 r BCERESESr SGperithgRTSTarF F8YERFEG 0 10
as "open ngstptiendslfr ereanubxiakiso329f Ihehprotecliver r BagwhAlchomhle
ener gi zi ng nber (s), 42 whic Il ow novenent .(.e. d.,,axi ve t t he
protective r ﬁg)a'\(Rﬁ]e]ﬁng'ﬁﬁprté‘g’éﬁ\?é :‘Aﬂojr%%g' a?’gté'ﬁﬁ’l%‘llelg’t gé?%gpﬁrg%tgecé: i(’\‘/ee ring
wi t hout a chahge 40 vbhanersf, t heopr otlecte ve foumg 15 bt owi tiocent(cokl ed

change in sh Lot ect [ Fi 1B i top ot Vi ew
of one enbodlgfr?rgﬁ g %8%1‘%1‘]'9%%& lmt\ég%aﬁﬂ/ngr"l n%ﬁ%gn#b?’ 1% irégéstgépts?'gt’
bottonm) vi ewonf cpreieghddi N zEkesdes proceerinegstihgli2retherprottective
rings e”&ég'"%ﬁriga{?ﬂgr _SléiicalléofrEM%nAs%%atr?’z'io&DdoéAtﬁée Eféc@ét%w,

itens Ich are ¢ y circular. shown in Figs. 2 1)

. a
coupl i ng assEibfy 400 BecobkR nEreFIFELHF e NPT H(BNt i RS A prdledt i ve

ring 140 accQe@bf@nto (@.E‘%Pr axenh i Rveahien het dthe 25rSeuPELss| @A nket ween

the pin ends 136, 138 of 1he p%pes 132, 134. Each pin end 136, 138 s

threadedl y sEBBRedrIMPELIT RcEPFESEN2T122 3P4 &°cotht i RF h&Tder <1 20.
The protecti ygag! RO.thdhthas thaagesparedonmaet oFpetidgprdddatitd4lrinand
144c, each o i ch_extends teriqrly froman 30 exterjor of the, .
prot ecttve ri’mj fﬁot}hn8°8gf8hl3§8t S TRt &f} o'%‘%%%c@ﬁh{jé‘ﬁ EENE T VEn
ener gi zi ng nemhgr 1423, 142b, iKi2c respeciovel pothoy) eneigwzi v memser in
o oo e Rl RS B GRRTE e, 8V BOLABRSTIU DG WYL S A et on
(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;



35shown in Fig. 22 (shapes as follows: 142e, circular; - 8 - 142f, square;
1429, hexagonal ; 142h, triangular; 142i, trapezoidal; 142j, oval; 142k,
teardrop; 1421, rectangular; 142m teardrop; 142p, barrel), Each pin
end 136, 136 has an outer end bevel or taper 136a, 138a, respectively. Edge
portions 146, 147 of the protective ringg,140 are squeezed between an
interior wall 126 of the coupling nenber 120 and the bevell ed pin ends,
thus assisting in securing the protective ring 140 in place adjacent the

Lnteriof valiadgd Uqlie COMRbLRY kIl 120u0n, trildn sgu%Ta"i!thiﬂzihe

scope of the present |nvént|on ener'gi Zi ng rotettive
ring (any discapsedidelein) 1&800r d| wgatlo thé-‘k?ﬂ@sentt?men té48é,of t he

same or of éé@%ﬁ@ﬁlgﬁrdf$§ﬁ €ga§@p&g | Da5b 9 pdrrdfy . the two energizing

menbers 142a, c are of the sane hardness ‘and the energizing nenber 142b
is of a mterial hatlePithapnehd 3fat et P8I he¥s t AR A1EHY 2PRE RSAMRY s°%42a,

142c. Im;onecpaLti cobar ﬁ§9§CtreEBSc€ﬂ€éﬂyZ| nd aegbeesoﬁ.é}2a4s;t42@7asg made
of aresilient elastoneric naterial gut not limted.t nitrile

or butile; |ﬁh%ePFSFﬁcﬁéﬁécF%th&4ﬁbﬁﬂﬁ%SSQHﬁﬁFeQAE% FReh ﬁnhéPﬁﬁﬁégrof
about 70 durpseter28ndft hbeMidgyl itd2 naiddy aldar ¢ sshef babaule80pin

duroneter. An rotective ri according to th rese nvention have
ener gi zi ng n%%%grst Bﬁaﬁéﬁl§§ngrﬁWbP? ?ﬁWQNﬁkgtﬁﬁﬂQ%?htYeeﬁé?ﬁig?ﬁg
nmenbers and Dh plheedreBmadesss tHwmnihberbdbhewadnerlfiezio heabepspléng

ot her rgizi neg?grs at an exterior wall of a protective ring),
In the oupITﬁﬁgﬁgs 'y 100, the protective ring 30 140 extends around the

entire inner circnhfésendahdh tihe coqee nef nenbeprégénandnvhstenar ezi ng
menbers 142a,, 142k, and &%%c dei r gorres g QRENI pgs 144an 144D,
144c) extend arouna ?g & Wet hi'n %meentlre ci rcunt erence ? the protective
ring 140. disclosed hereln) according to the present 1nventlon to

be of the same or of different hardness. As shown in Fig.

15 2A, the two energizing members 142a, 142c are of the same
hardness and the energizing member 142b is of a material
harder than the material of the energizing members 1l42a,
142c. In one particular aspect, the energizing members
142a, 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.



- 9- Fig. 3A shows a protective ring 200 according to the present
invention (e.g. usable in the coupling assenblies of Figs. A and 2A). In
certain particular aspects a body 202 of the protective ring 200 i s nmade of
conpressible anti-corrosive material, e.g. elastoneric resilient material,
pol ytetrafl uoroet hyl ene ("PTFE"), or a_cqnbination of elastoner and PTFE.
Initially three openings 211, 212, and 2I3 extend from an exterior of the
protective ring 200 to interior spaces 221, 222, 223, 10 respectively,

within the proteckLiye gin : LZLE rher 3 . 233 _ar
locat od within ¢ rE-dneoh %nggaégﬁgé%{‘-@%ﬁ@% §P(§séggtg|§§% § totfe
Optional | y, phesenbt eovenbiennge290 hasbdet an slgesovplingetlsefbldiez03.

15The openin 21%, 3 he+sp 1 n ,,Zi ng
menber s 231,9‘33%%%5331&?%%22?éuﬁg te%g‘s'?%tgi F’a%%gcu?‘% gggﬁl ih'%d(r;i %%Ia%ody

_ ] e general | _
202 (which 1302 € tHre ppepEecriEer itigy 40@nds14Bden @%né‘»P&Prﬁélsllb\ke

cylindrical shepecakibough omatdpard: of Lthg praeedide 2 riRgi20Qnks
shown in Fig. 3A). Optionally, the body 202 has a circunferential
i ndent at i on PdB°BiatoncaPelitesrafdiezprsihylene KPEHowr in PFg. 3B, the

protective risgb2R@tisnpositt i @edtadieacenindndptnst al kedtiasige ansewpl ing
25 merher 24083050 BettLally o shaped gencual e indiically gs e
ends 242, 24dréeecthbveadedly oadi ngp wihheeiber ngpdyed heeadekznds 2@e., g. the
oot ecti Ve rTRGPIBOETELEe! N BoRprEsET QISR cBoby ADPonEnEFSiEINY o g
by pin ends oémbapst (B3l ar 8320 B3I oamectlbucdtoget wethbn ttlee caoplirnigr
spaces 221, 222, 223, respectively.
Optionally, the protective ring 200 has outer edges
or "teeth" 204, 205.
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



240. Since energizing nenbers 231 and 233 are not as hard as the energizing
menber 232, the energizing nmenbers 231 35 and 233 nove under conpression
before the energizing nenber 232, thus the protective ring 200 begins to
nmove outwardly (toward the coupling nmenber 240 as shown in Fig. 3C). The
openings 211 and 213 begin to restrict_a g cl ose. Then the opening 212
begins to restrict and cl ose. The opening "211 - 213 provide space so that
the protective ring 200 does not significantly expand into the flow path of

t he coupling_nenpber 0. ,The indentation, 206 al.so fagj!litates the outward
movenent (¢ SRERISEn& 2ougiTiny TERoRECFRCEFar e )00 9E 8 oFSePES8 11 ng
200 10 and peovvdedlan Goewmmt &heoiabdmliingy omenbeve 24hgasatsraval tto fl ow

to when the teghhveking IS . r8SSi i Q. 3D | a t he
protective r?%8'283 quﬁf %Fﬁ%ﬁ%%%géﬁait th%l%pgﬁg%gst 1fé¥kg§%£c ggéd and
the 15 ener gfkpag- nBhber $he3epen2sg Edhpbegsed (trhaesbtmibetsanpdicloz83 have

changed shapgle TBEeREALECIbYE ring2280 Rag.baen Laneed agai Rehianchaterior
wal | 246 of the coupling nmenber and, due 'to the openings 211 - 213, the
i ndent ati on PoBteghdrer ning eAf? apine® BPtt Hdantd icdeitiy20epand 2880t he

protective ring 208whgathesr Bhasedupltiveg’ dlypard2povevented nbcarakewnng
inwardly so that the protective r|ng¥200 is pressed up agajnst the interior

wal | 246 al off®t He-3endefriof tekespr BrectaWedichgmoue™the Wi g
nmenbers 231 codgBiAgempiBBingntBeiprowatiL) ver2shiengrd@ecagakenstinghe00
coupling.s interior wall. As shown in Fig. 3E, the edges or teeth
204, 205° of THE FOLEEETVe F nd=H00 ﬁ’éveabe'éﬂlgr a‘g?)%d Hfé’[‘iﬁecgcﬁ'vteapéf‘é‘g ends
of the tubulaagse?2f3]l 2G4 antiparttof twheni nttdrd orpmatécibbe of rihe caupl i ng
menmber 240, thus facilitating 30 maintenance of the protective ring 200 in
position to pro?ec thé interior wall 246. Wth no adhesive or

mat eri al between Fhe.i Mleridiuphiated6 towd phetprbivet iniagr i 2190 2601 1and

with the edggsngfdss285 A aPRET purdenfy | Bed. ©i5her o 16QdOsiyg fhyi d

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



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

i nhibited or prevented. Thus, the wall 246 is exposed only to that anpunt
of the material (and, in certain aspects;pnly to the amount of oxygen in
that anmount of material) so that other corrosive material is inhibited or
prevented fromflowing into that space to corrode the wall 246 and so that

a_continuousyjkow, of ofiQérgﬁQ{effﬁgﬁr Lgh/bs LaBLbiLed1Qar mBg‘SVBQtt%Qen .
In certain aspects ol |l country tubul ar goods are nade according to certain
| ength tol ertheewald, g46opadeitdiat rextrtiqit L& okhei puotegpivpprorgmiOel y

sizing the openipofe{8: YnelBCaNRCRLRISs@dde tRLBLFOEMA iR @hAGHI ¥Eala ! | NY
according to the present Invention, this manufacturing tolerance can be

acconmodat edPTFEPRERAnpT&USor thabiadrls 44 ¢ hig orepesemt prilichto that
manuf actiir i Nngnb@her 8RCa&hd fmLechi HPENLAY (€nd.cedlthin _?éﬁ%eé@s OoRByi Rehes
for a total of about 0.200 inches (act ual | y 0.198 20 inc _esij and the
energi zi ng nﬁhﬁeﬁ§°PHEn€§I€@§g@€.dP|ﬁ§ﬂﬁﬂ§@%§ﬁ?-°§3@?t85ha b §au§€f§d a

total of anobbrér0cRIRoisicRemattediRiil iof iabowh t@d2%) | PEEESN BEd CEFBRMESSI ON
is avail able,. i

i.e., an_ amoynt equal to about the nuf act u ecti.ve ring
tol erance of ZbRELRY gAPHS n%ﬁ?S%Pﬁgeo%°m9ﬁﬁr?%tgﬁﬁl "5?‘5'0%4% otFthSPnch),
Fi g. 4A showshatpaotesatineounsngld@0ocaceordbrfveomhiterpanésent inhibatiedn

useful jn protectin oupling nenber (e.g. a coupling nenber as in Figs,
1A 2A,id;B o?rﬁt.ev%ﬁge%f otective ring 300 (only half is shown) has a body
30 302 with a firsh emkri3ih apdpactecondl emd @36y E&vhuéad, opidonalkkey, has

a projectingg, e tgﬂ 314, R3Laiespegtiyelay Wy te _argund the
entire ci rcun%ggeﬁg{é:oo Hbs %éspect_lavlél c?%c% ar tén B a&%ﬁ%ﬁr a{??y S léconcave
areas extendeaghtind inigd pgrbtecrrvar¥iyry sB3SERRARNIASRlY agbatngd2the322,

323 on the prEbRELEY®e (e.gl2-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



ring's exterior surface and areas 324, 325 on the protective ring's
interior surface. Two energizing nmenbers 331, 332 or held in correspondi ng
recess 341, 342 on the protective ring's exterior surface and three
energi zi ng nmenbers 333, 334, 335 are held in correspondi ng recesses 343,

344, 345 on the protective ring's inte£i9§_surface. As shown in
Fig, 4E, the energi zing nenbers are, in one aspect, omtted. Any one, sone,
or all of the 10 recesses 341 - 345 nay be omtted. The edges or

teeth 314, 3l6,gap ng£éﬁ99§d airggagr| %EQ agoug of oBouhe gdges 204,205
As shown in Fig: 4A, each energi zing menber 343, 344, 345 can be | ocated

opposite a cPrebsetayea IANJT'F22, interdon (HWBHGE -t h BfPer SRGrgég§)ng
respectivel yne@B8rs UP9N, €885 0b%i ALEOLRE bR SpREAY BgaRRRE sQUBVAT kY
Fig, 43 illustrates a protective ring 350, like the protective ring 300,
but with onl §PonERP@nRTP LR FRNIE"B5% SELARTF I eSWHEASH f 0€ ofhzee
protectiye reAgr§odyng52. m&bdhe ene3yj zi MR MENDEI3S354 dree | Nhaldecesa 356
whi ch is positioned bgtmeen t wo concg%g ar%%g 3;% Thesg?conca e areas 351
are on the bBAFESSRIEHPEr EHFEEE and-t hé Body> 352 t8%0 PERFSERIES or
teeth 353, 3b9ngFsgind&rsbowsuafpeetective ring 360, |ike the 25 protective
ring 350, but mﬁtgouththe concave ay as]§51. A bod n362 h grghggg concave
areas 363 on the %d? §WBxt&r i"or sur aé%.ec%??B%éf y? PTRErear & end edges
364 at ends ofet hespodiy, 362mitpe¢donakny, @y, ensrnge Si e nexider odr rbeber s
di scl osgg hegg%gsggg §$1an§Q?tﬁa§h =30REetegtive ring 360. Fig. 4F
i ke t i

shows a protective ring 370, e protective ring 350, but w thout
energi zi ng menberTheA édalys 37x haweatio Sddcavélar eadn3 A3 orkRdrPasbdy'ss

interior SUV&QQSriﬁB&iQBQLLon§”9ﬁe0£d§Q§ Q@gy 362 have edges 374. - 13-

As shown in Fig. 4A, each energizing member 343,
344, 345 can be located opposite a concave area 321, 322,
15 323 (along with other forces) respectively, and, upon
energizing force the concave areas outwardly.
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.



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;3As 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 accordi ng

to the presegheigyenid 9”1ar$cﬁ‘eeﬁ89&§¥§nér Gitloie HTB% 0 G d i £L M ?&@B&oségg ngl e

pocket, or a series ol spaced-apart diStinct gpcket_s. Ends of the body 402,
optional |y, hayeirdges Bes2dfpg. topthponscheprbYectine #7fg 410 according

to the 15 presentpifvesii QRoWwBi ghpksthibkevbheiREOLB0t hveorhRdg418 RYL which
i ncludes a recess 412 with_an energi zi ng nenber _416 therein. %he Rrot ective
ring 410 hasPiepsuly *1¥eRfiAnavkorBavé ar Qﬁnﬁféléﬂdcmlﬂ-ﬁdGﬁFPénQP &Ry edges

419. Fis SGnehb¥s qoplLot ecllisvesKewry) 430haceebtebgive tditig? @y eRgst a

invention with a y 4 havi ng_opti onal d edges 433. A concavye area 434
0 on the botyef B0PuriEh urphcave a2od aBRUoBTNER Rxteriet Birtest! i ng
440 accordi nyst avittlte plesethe | Rouaiaiven stéds a dedihr 4P . tdheathoely, 44Behas a
25concave arga,443.0nJ.Ls iy oL A0MLE T eeesRaa4,0n ISy Nt Ll Ofy

I n any enbodi Rent Wit A5ERt el tt eRit —concave areas, pockelf, Yor pocket’s, if
an energi zi ngraeabeivesrusgd, Ophéoratlyi zhagirekiber Wiy aext emdteprltyveo far

as the pyea pf,3000CkeldS)q0fed t MY SEbLEnEXU AR S € Rl edoalgyad the
protective ring s circu eqence.
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



Fig. 6Aillustrates a protective ring 600 with a plurality of spaced-apart
concave areas 604 in a body 602. Optionally energizing nenbers 606 are

adj acent each 35pocket. Alternatively, as shown in Fig. 6C, in a 14-
protective ring 600a, |ike the protective ring 600, an energi zi ng nmenber
608 can extend adjacent all pockets 604a;jn 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 any clad or |ined
tubul ars inchudiageobd 39d036oe! | 164l NG &g 6askRgvePifindd b chewi cal
and other plants, oil and gas pipelines, etc. 10 - 15- Cainms: 1. A

met hod of coBPPFa§ZiBFet a0 6PEbuFaR s SXFertodpl rAGNAsEDl POSKREFei n a
coupl i ng assepbbyihSaPkodi dedzawhi ch conprises a coupling body (240) of 5
generally cylindrical shape with a channel therethrough, each end of the
coupl i ng” body havfRg PAHEHE(D451944)3%dr IR REPERGLWI t4F a tGbul ar
so that $he gedpbhbgiasearbby MRy TN el LONDRSA | Of betwees Ewelddbul ars

(132,134), wherelR: &P OLeCchLye 1h09.50M" ' 81001205 Uy clad or lined
tubulars including oil and gas well tubing and casing,
piping in chemical and other plants, oil and gas
pipelines, etc.

10



10 body (200) of resilient material is positioned adjacent an interior wall
of said coupling body (240) between the two ends thereof and | ocated for
contact by said two tubulars, said ring body (200) being generally
cylindrical and having a ring channel therethrough, the nmethod conprising
15 the steps of threadedly engagi ng each tubular to the coupling body of
the coupling assenbly characterised in-thagt-the ring body (200) conprises
an opening (211, 212,213) extending froman exterior of the ring body (200)
to an interior space (221, 222,223), wherein an 20 energi sing nenber

(231, 232, 238rakimsl:ocated within that space (221, 222,223), the nethod
further conprirsing the step f thre dlng}: ul ars .i osald

coupl i ng asdenbl § WREFBRFonEheCPPR "B‘édy ?%%?e’éorg‘?'%ss%‘éb FxEertends of
said two tukoupling! OSasgenbRyppeniigren (2hl, 2¢3uplRhgi n dsmembly bddy
(200) about _the.enerqgi zi I menber (231,232, 233 ng he ri dy 00
agai nst theP Fﬁf’égl §r’ <k tﬁ%m%%ﬁf)?an 3hody “(pg"zf% é‘.’&%\ mg?ﬁgg ir?(f2 :
accor dabce gehler@ﬂ.aym dyhiedei cal ushape3Owitinpeesshannébt e eddhindugho

tubulars, sgi, Qhopermnggoﬁééﬁ zééyﬁ%ﬁg%?*df hevehgSa [ 8hkLLAA!GNG B4d)ande

in shape of "said r1ing ange~in vo une t -
under conpr 69$| orhimsded nmedidgt wol thibel drubwlanl spngthaddythe iqewipdiingd

from signifi %Pnﬁ?? tb[}rf&;zpdé fd OWoBﬂEQtQ%H NgdeR¥efal €& OURIIG rs

assenbly an ars A coupl i ng assenbly for use in the
met hod as cl(aBRed 3k ran‘yheFeE}lal-’ms mqf@%tl“t%eré&&pl FABPESSAAG| 2 c ARG si ng

a coupipng Bedy (249) Ur e Bldvt CAtoeistal sspape tibhlda add &@:@Q't an
t her et hrough, €ach end of said cquplin bod%&haw ng a thread , 244) for

t hr eaded nafiPgTHPEh wally efibEprad §8“P ing; ReBoupf ity B@%'Eﬁﬁ ovi de
a COﬂneCtlOanaatwm%&édﬂl4ﬂ&nldﬁétédaﬁoﬁ366ntacarByeehhuetmbn@ubmnaﬁéﬂng a

vl | of Sai 822BupFARg bBASH( 2400 tet RERS: hISRSAde CHIPESAHRE | G5 ed
for 15 cont natuhy 2dixd rig\cHarind Br shesathirougly, bely ( medhodeicegpyeizeimg |y
oyl LPUAcaL 580 LENERO ot | 0geslatael USLELlng tack PGSO | el
exterior of cohplingg Iody (EF00fheo euplirey | assephldy 2€2edcteriged), in
wherein an EhEE gi Sltﬂg rremg_%r (2%%6_21732 2(%%)0) comprises an opening
(211,212,213) extending from an exterior of the ring body
(200) to an interior space (221,222,223), wherein an
20 energising member (231,232,233) is located within ‘that
space (221,222,223), the method further comprising the
step of threading the two tubulars into said coupling

assembly whereupon the ring body (200) compresses between
ends of said two tubulars closing the opening

25 (211,212,213) in the ring body (200) about the energizing
member (231,232,233) urging the ring body (200) against
the interior wall of the coupling body (240).

2. A method in accordance with Claim 1 wherein, under
30 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.

35 3. A method in accordance with Claim 1 or 2 wherein,

said opening (211,212,213) is of sufficient size that,



is located within that space (221, 222,223), the arrangenment being such
that, in use, upon conpression of said ring body (200) between said two
tubul ars (132,134) the opening (211, 212,213) cl oses about said energizing
25 nmenber to urge said ring body (200) against said interior wall of said
coupling body (240) whereby corrosive material is inhibited from contact
therewith. 5. A coupling assenbly as clggned in claim4, wherein 30 said
energi zi ng nmenber (231, 232, 233) extends around said ring body (200) and is
substantially co-axial therewith, whereby said ring body (200) is inhibited

from bow n&nuaward&ntpz@gslw We%iﬁlﬁid)eﬁwefhw1éir§ V\@aiabuhagsraody 17-
6. A coupling as clainmed.in claimd4or 5, further copprisin
plurality df e’rfé'}’é? %/fb ﬁEﬂ’Betsé'g jc38% man%lfn ALBEBpIA Nyt sB

cl ai ned i ndelfineddby eaid, cbupuhﬁg asegphmbiyngnd phiidaltiwby tabudpesi.ngs
(211, 212, 213), each opening corresponding to a respective energizing nenber
(231, 232,233). 108. A coupling assenbly as clainmed in daim?7, wherein at

| east Bne df. sahdqduplﬂdg;asﬁemhkynﬁgs ﬁﬁéliﬁl&ﬁéﬂﬁethn@naancéaﬁmeﬂor of

d bod d at t f d 't 211.212, 213
S and: R Ar o claie Roteod, Ot et Blind SratBiik  Shubisiposs

cl ai ned |naan;buﬁ1ﬁgalrsmdﬁ K240) of generally cylindrical shape with
a channel therethrough, each end of said coupling body
having a thread (242,244) for threaded mating with a

10 tubular so that the coupling assembly may provide a
connection between two tubulars (132,134), a protective
ring comprising a ring body (200) of resilient material

for positioning adjacent an interior wall of said coupling

body (240) between the two ends thereof and located for

15 contact by said two tubulars, said ring body (200) being
generally cylindrical and having a ring channel
therethrough, characterised in that said ring body (200)
comprises an opening (211,212,213) extending from an
exterior of the ring body (200) to an interior space

20 (221 ,222,223) , wherein an energising member (231,232,233)
is located within that space (221,222 ,223), the
arrangement being such that, in use, upon compression of
said ring body (200) between said two tubulars (132,134)

the opening (211,212,213) closes about said energizing

25 member to urge said ring body (200) against said interior
wall of said coupling body (240) whereby corrosive

material is inhibited from contact therewith.

5. A coupling assembly as claimed in claim 4, wherein
30 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 tubulars.



8, wherein said opening (211, 212,213) is sized for accommodati ng

manuf acturing length tol erances of said two tubulars when said protective
ring is conpressed 20t herebetween. 10. A coupling assenbly as clainmed in
any of Clains 4 to 9, wherein said ring body (200) conprises a projecting
edge adapted to be trapped between said interior wall of 25 said coupling
menber and a tapered portion of one of-savd two tubulars. 11. A coupling
assenbly as clained in any of Cains 4 to 10, wherein the at |east one
ener gi zi ng member 30 (231, 232,233) conprises at |east one of: a resilient
el ast oneri cenat eai akouplfing caspeabliybl asantiladmedosive wdwadm aldor - 5l e-

further comprising a plurality of energizing members

(231,232,233) .

5 7. A coupling assembly as claimed in claim 4,5 or 6,
further comprising a plurality of openings (211,212,213),
each opening corresponding to a respective energizing

member (231,232,233).

10 8. A coupling assembly as claimed in Claim 7, wherein at
least one of said plurality of openings (211,212,213) 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).

15
9. A coupling assembly as claimed in any of Claims 4 to
8, wherein said opening (211,212,213) is sized for
accommodating manufacturing length tolerances of said two
tubulars when said protective ring is compressed
20 therebetween.
10. A coupling assembly as claimed in any of Claims 4 to
9, wherein said ring body (200) comprises a projecting
edge adapted to be trapped between said interior wall of
25 said coupling member and a tapered portion of one of said

two tubulars.

11. A coupling assembly as claimed in any of Claims 4 to
10, wherein the at least one energizing member
30 (231,232,233) comprises at least one of: a resilient
elastomeric material; and a compressible anti-corrosive

material.



12. A coupling assenbly as claimed in any of Clains 4 to 11, wherein the

protective ring conprises at
at least a part of the circunference of said ring body (200).

| east one concave area (206) extendi ng around
5 13. A

protective ring for the coupling assenbly as clained in any of Clains 4 to
12, the protective ring conprising a ring body (200) for positioning
adj acent an interior wall of a couplinrgilgody (240) of resilient 10 mat
bet ween the two ends thereof and | ocated for contact by two tubul ars,
ring body (200) being generally cylindrical and having a ring channel
therethroudl?. clraresiptisgdassenbby aai ¢laingdoddy {mP0f colRinsed Ko an
openi ng (2%3:212 213éﬁextendin tL%%glan exterior of. the ring bod 200) to

an interior §pag%ef§ . _
i s | ocat ed cendave tadra s(RIE) (LRUeRPn@28poundicatir Laagenanpalre oF tiheh
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t hat, upon | of . .ecthy [ etween 20 said two tubulars
t he openi nﬁ%%?f?‘%ﬁf%%%&éusgé%%?’%% @g’e‘ﬁgi sing nmenber (231, 232, 233)

urgi ng3the ring body (200) against the interior wall

(240) .
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13. A protective ring for the coupling assembly as
claimed in any of Claims 4 to 12, the protective ring
comprising a ring body (200) for positioning adjacent an
interior wall of a coupling body (240) of resilient
material between the two ends thereof and located for
contact by two tubulars, said ring body (200) being
generally cylindrical and having a ring channel
therethrough,

characterised in that said ring body (200) comprises
an opening (211,212,213) extending from an exterior of the
ring body (200) to an interior space (221,222,223),
wherein an energising member (231,232,233) is located
within that space (221,222,223), the arrangement being
such that, upon compression of the protective ring between
said two tubulars the opening (211,212,213) closes about
the energising member (231,232,233) urging the ring body
(200) against the interior wall of the coupling body
(240) .

of the coupling body



