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Coupling Assenbly and Protective Ring therefor The
present invention relates to a protective ring or

W@a®ke5808Hr use in a coupling assenbly, to a cPUPGBaW7/050136

assenbly conprising the protective ring, and to a

nmet hod of coupling tubulars together using the
coupling assenbly. Many tubul ars are used to convey
corrosive or erosive materials . Many piping systens
and pi pelines transport fluids that are highly
corrosive to the carbon steel used in the pipe. In the
drilli ripupdinanikgdmblyr eddcPrarechidgrel Rirgt tlmrefioroi |

and gagne Cﬁéggﬂtomr{&sﬂt%anke@&@y Pé PE, %%aﬁ@élmg
or tubi E%B .S now used in the d n P and

weF| §2p SOnesSe nt Hr OURE i ﬁ‘ﬁlsﬁ‘“g&’ f oE‘?v% FP thg
. af¥eemivy comprdsingsiba protdahive andgasamd| to kaowsthad
tBese phhifyd | Rublfadt ) tbdettLCOMMDILY O 88 | LO&S ing
stee“mgbfe wWith liners nade of plastic, stainless
sfasf " other corrosion resistant nmaterials .

Cert aiMarnypitobhhilavst i ptee wakHedtpi pmynveyy. carkesede or

Ske6Li Al Pomthss 81 dliahiaol iy w@&gegmyl R&.d npmmhes
t he 1 nner corrosi o
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desbanedidno RhAVi g8 j&ddi@hot Bt ooyv_Lt fhsidan@aghe L&t £ hn

pressur es ot_L the corrosive flu as. ext er nal 4
fB?E’e%t"’étfc ASY RIRF n - gpre&'é‘ﬁ’r‘ég ‘H’ec r’rPgal 1F B A
eiuc; the clifldingt gfulcirls, andegas awells ningbi aenesn that
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S Su S us |

LREEtlh | Brabag e Bl Ml e JeoRR skhed B st A

oftois canmogaso ese hljnsidnsteel pire.i svmbuéinyrabmﬁe [224

PRadic Al{idAtsd Tala | 1 ¥hide Eberddiindriistant
cas%n%‘ﬁltrl ng itself may be thousands of feet |ong.
ALEST UGy, and as_is wel | known

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

steel pipe, is a dual or double walled pipe in which the

inner wall is a liner tube made of a corrosion resistant
material that serves as a conductor for the corrosive
fluid, and an outer wall or pipe that is designed to
provide strength to withstand the internal pressures of
the corrosive fluid, as well as external forces such as
external pressure, mechanical loading, etc. In certain
tubulars, there are limitations on the length of such
double walled pipes due to conditions to which the pipes
are subjected on site. Thus, in the case of tubing or
casing strings and in the production of oil and gas, each
joint of pipe is usually about 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

joints of tubing/casing are connected together using a
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wa@ewapbsony (or coupling assenbly) until

i n maki ng up such tubing or casing string, successive
joints of tubing/casing are connected together using

l ength of string is achieved. Simlarly in pipelines
successi ve pieces of pipe are joined by couplings.
Typically, the coupling conprises an annul ar body for
pl acenent between and to mmi%b two tubul ars may be
connected. The annul ar body has a thread on its
interior surface for receiving the thread on the end
ofcothbimactprofeaupd ingbabaesbly)Amrdridultie geskeed kength
pegi titenes s bsdmntveal | mﬁ@nam} | 3 \qslt;l@mnaadsaec@géﬁ}e
with the r\;;\nﬂpnul ar _bod eé] Luse, ﬁ’(ﬂ t ubul ar cones into
A B AR O WELREORES STURS BYREOURIASH- gasket as It i
screvwelypiwed lyhe thenuwteupliody . coprazasplaa oinmuelr dody
ceup! bidcansbdtdeens N &an whi iy &Wotmarlst na¥% be
desirabl e \ﬁgere su cesg,l lgansl nts . of the [, or
cFRBRGT I ardS| GPREGT O theP 63 nand 8f1‘é erioxr
coupfaery fdratradedviingether thfeadeorrothpt iend isf the each
peet etﬁhsd %ﬁp.macx%rroarpndar&&qd akdi t@gs{c@tthfsprs§§mloned
invention there is vided a profective ring fo

| RN el (R statial wEEnShe
cenpmla.;n nigedy .c olpl ey, bedtyh ofulelanr atdmescyintmiroutiment
shape Mid Riaechanped atrhﬁﬂ%trh agg&t £AGh erdspiewatt Ohnto
cgggl [ nlg od% aV| g t hr hreaged gatl n

£ ?n aF§1§ Bl yORRY Y o aeé“baly

ceﬁn%hﬂwnmianSmkE5|QWQJMﬂ&buIars the protective ring
conmprisd n!sa désri&abmdy fvﬁferﬁoséﬁddé@slsﬁg'ea | GRIAt aﬁ the

said cou en t he

ot i e, BoB ofe i fand hon O aﬁy*ﬁ PAHS of
t abedunlsing shatl thegiidedyjobepfigthp n:m@llnygcys i Preirbeasdied
apgohadgs@ohil Ng channel therethrough, characterised
|n th rof &g tive rin [ rj;ses. an en

%CC 39%$ r%’th é’lrreﬁ)treggnn tg\%rhtJTOﬁlat g :I?S %rovz.%ed
cénﬁ?@?;%?b’ﬁ’%frw dfp¥ oreet Mie = |¢f§11=tiépﬂee?f$semblyr the
coupling assembly comprising a coupling body of generally

cylindrical shape with a channel therethrough, each end
of said coupling body having a thread for threaded mating
with a tubular so that the coupling assembly may provide
a connection between two tubulars, the protective ring
comprising a ring body for positioning adjacent an
interior wall of said coupling body between the two ends
thereof and located for contact by said two tubulars,
said ring body being generally cylindrical and having a
ring channel therethrough,

characterised in that said protective ring comprises
an energizing member, the arrangement being such that, in
use, upon compression of said protective ring between
said two tubulars said energizing member urges said ring
body against said interior wall of said coupling body

whereby corrosive material is inhibited from contact

t he deBCT/682007/050136
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whowg/0sdoatr eby corrosive nmateri al

said two tubulars said energi zing nenber urges said
ring body against said interior wall of said coupling

contacttherewith. The protective ring may be sized and
configured for use in coupling oil and gas tubul ars

for exanple. In sone aspects the energizi ng nenber

may, upon conpression, assig;_in hol di ng t he
protective ring in place . Further features of the
protective ring are set out in clains 2 to 22 to which
athenevibrh. s Tlee elyratieddived. rdagor diayy the anvizest and

a%eﬁsiiﬂed hesPrasentn id@IihgNoiNebRdi §a9r QMbEEL-A for
rotecifive ring for a coupl.in asse Iy t he
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genmpaéssiany| | aslisgal 1shapédwwhtaecirmmpt1ve ring in

t eset hrough, each end of said coupling body having a
read_f or. threaded with a tubular so that
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¢ BhBre s, aR oKy Qs (8 TR BB aT 56 i Wenih eSO To g
geaeeml,w, cths nehoupéﬁ-ngin@SH&mbhg Fomppisthanm@el coupling
tBS&ft prug,l@neghﬁifct@fmﬁélbalt helapedi ¢riRAOt £CtENShnel

%g% - es at h eas e Co caveﬁir ea g gen%
aF 0TG- Ht* P8 ast*98 "part o? t R&*¢i FCURT &PEne8Hs 53{?89 a
r thyedbdfor Thbreadakcnd tdng i withhey &tuhpltasesanyhet tihe

pes&;epiﬂgveaggéﬁm&eartatyr q&o&ﬁfdeoq ééhrcécadllasa bdtwed’d two
esent i nvent

Aﬁ@? 'QQ anot er, as gr d

5 GG 3@8 Eadao pI °§“€ﬁ% 9ot HEOUPIiThg ot
t pget tiegningo adjlsgents an mt@Meeupﬂallhg ods sl ycoupling
CBEAY | Betfve@nC ehP| tw ebﬁléy tﬁErQ@ﬂ &{rﬁi |l)6ﬁ§}ﬁla&é nels+ ccaintact
snape Wit t eret ch.end o

%% S2Ad rt}-'o"%y an narsé t%read ? Pﬁg nﬁat?enae ltlﬁ’
acy ra-rcaéoa{l%aha“tlﬁ’@ gotpry rfglaaz;@énﬁh§r¢rﬁyrm| de a

connecdHadacterised in that said protective ring comprises
at least one concave area extending around at least a
part of the circumference of said ring body. The
protective ring may comprise any of the protective ring
features set out in claims 1 to 22.

According to another aspect of the present invention
there is provided a coupling assembly for a coupling
together two tubulars, which coupling assembly comprises
a coupling body of generally cylindrical shape with a
channel therethrough, each end of said coupling body
having a thread for threaded mating with a tubular so
that the coupling assembly may provide a connection
between two tubulars, and a protective ring as aforesaid.
The coupling assembly may be supplied as a kit of parts
for assembly at point of use.

i's inhibited P€DGB2007/050136
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between two tubul ars, and a protective ring as
af oresai d. The coupling assenbly may be supplied as a

waepaosossoparts for assenbly at point of use.- APET/GB2007/050136

According to yet another aspect of the present
invention there is provided a nmethod of coupling

toget her two tubul ars using a coupling assenbly as

af oresai d, which method conpyises the steps of: (1)

t hreadedl y engagi ng each two tubular to the coupling
body of the coupling assenbly; and (2) conpressing the
pr ot eidapgdingg bet wedn ardthempo aspbat araf stbh tprgsent

S §h o iUre €hib k8 ié dﬁdé'agﬁdmégl%ci‘séf FubiRy Ssgd@ldr
oL th [in iesent i nv Ttlon di scl oses
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aWhmthme\tgtopleqmrlﬂdaie theuptépsg ofbnber having a
coupl i fag beﬂyea\aé&mnehas@m@r wakl ol e@QuRld Ngo baghe
bei n [T ndr i and i ng a, channe
RER e Ry SR the TIPS B s ALY/ Bads paced. apar t
ends ,(2Zachompressimgndbie f protacbiedrimgi hgtweeh said

t o] %[Jb§9a1§§"agutzﬂe t@ﬁt&pl dd5H F@@écﬂlsrecof‘ﬂ%t iBl &idgRd
ul ars I ve rin

a

G 98 Prter TS aleerE| I AR CRAY an i nt er i or
wal | dthea cprgsenty b@uye@tlcm codpsthesemnbeinbetagathiain
t SfbddihetR3C G ag%\t_e&ﬁ% oflﬁglefseumsbngubo@ &pling
| ocated f.or contact two tubul ars cou t her,

ST e G AP AEHBOPoERs BPUT: 1 Ve b SR SE5G
g@nen@ltbyleyl iweddi,cafhanddvwpliing dogsiwt beinge gengyally
c&wmﬁirﬂcefr eamougskmtdwe $r AReheYe thé8fehinBudhaVi REe

one energi zin r within

t
SRR, BPoe i g PRRS i FTE Ui Sesosnd
i ¥hreadedi fosnttbdpaded smatingitdcta viaibulay sor thas ithe

acauP1anigh gmemiERer ikor comgddibdet 0get Mo t BELELEMH ar $he
th%-gotCeg l I ng rrﬁen'?e hav}.ng a c%upl cgteCQ:qxé th?:.r?goumal 89
pos1t10nagle adjacent an interior wall of a coupling body
of a coupling member between the two spaced-apart ends of
the coupling body and located for contact by two tubulars
coupled together by the coupling member; the protective
ring body being generally cylindrical and having a
protective ring channel therethrough; the protective ring
body having a volume; and at least one energizing member
within the protective ring.

The present invention discloses, in certain
embodiments, a protective ring for use in a coupling
member for coupling together two tubulars, the coupling
member with a coupling body, the coupling body being
generally cylindrical and having a channel therethrough,
the coupling body with two spaced-apart ends, each end
threaded for threaded mating with a tubular so that the
coupling member 1is connectible to two tubulars, the
coupling body having an interior wall, the protective
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generally cylindrical and having a channel
t her et hrough, the coupling body with two spaced-apart

wenas/o3s0eaach end threaded for threaded mati ng RET/BB2007/050136

tubul ar so that the coupling nmenber is connectible to
two tubulars , the coupling body having an interior
wal |, the protectivering having: a protective ring
body positionabl e adjacent_ap_interior wall of a
coupling body of a coupling nmenber between the two
spaced- apart ends of the coupling body and | ocated for
comtachaingan aepgobéceiach mdhgt hody uped idrionablheadjacent

DL Sk oY LI el b U)o
Vi ive ri u
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I engémmeﬂe%él nghge edMiveh ,nueoaoagrma@ﬁ&é OJ‘,volume,
forces thiﬁ of the coup Ilng er ar%al St t g h
i Aberi T?t(ﬁ°the THERG n§*therBby? %CPngPt the
cproositigenmingi al from contacti ng the coupling 's
i nterife Wablefdnt | NihPEnEVGNT SOTB1SML OSi V8 MBdFaah

does enter this_a the int I
SRS ey e oStk | e BoroRb b VLt i
coemest \ednane Aingkrioncerqiieeddre, ripy hoat dds gthilpast

a{n@@ inpds Pér?é/ﬁjitzlz.ﬂg A&y nuﬁyéhfl Aol EOhFRSIMRn,
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| f thi
ﬁé%?aa b?o&é%‘f ol@ h§IS°%P °dr TR ren%?ﬁ}%tree%‘e
mbmbaior,  aradli n Qj&]e pmh cobplingpetherghyh ainhibiting

PEStRSdivée Mmidt@Ahas t hnem Sp&ﬁﬁﬂm’tﬁﬁbt Qﬂl@rg|@étﬁg.1ng s

RS S, e § LeogRecgyatl acenl SBENINGS L ifla
%‘f Ve T ng Rhat row% Hor*¢ont FotTed

c@mﬁr esst@h t;hu hargs ot &hej v@tpirhgramfomwélﬂrm sing hés

PROLEChGYEndt NGhe 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.

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

wall of the protective ring.
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in position with respect to the coupling's interior
wall. In another aspect there are five energizing

adj acent an inner wall of a coupling nenber and three
positioned in an inner wall of the protective ring.Any
protective ring according to the present invention nay
have one, two, three, four_ five or nore concave areas
on the protective ring, on the protective ring 's
exterior and/or on the protective ring 's interior to
enhancanyi r pcotectiont r otingd evorogidingg 66 t he present

Pfi%r%ﬁi:w@t ﬁlwlghwé 00R& tpt amb, \r’]\ﬁthbe@, ::9&?}_ ] nsiwn@ﬁrmore
n one parti cul ar ec Such a protectiv rmn as.
¢ IRPBEEBNEERE" pOFt FBRSBBAETTEVS Gidly| ¢8 g Protective
extiagi or eabeiriown ulicayenpshei protestivee yimgt' ectiinverior
E't_%?h'e%l’iam:'@][! AirecERli ORBhL¥o1RdiEN én@fﬁ!ﬁ%%ﬂ V& | Nghe
W one - Jve Oor nore concave. ar eas ave one -
{ FPE P CRE o Ui, O P HEaPE T P CoBPLaLY REBRGTS In
i ong pactéctlae asprrtui tdvchwe (mrotestéyespawedhapathree
CRRABYPe ApEALi Ok Aofi ¥BeO0frBtBERI ALt FYRg (4 NExt&Fior and
energ|2|n? nenbeé%ls | ocaf.ed Qgtme n_two.concaye areas
. F8P §°BETYRr PORLEIN & W A= HE PrEs FAPTi RvEREFHRO: -
r Op&ienzblyy | $ugiove bprotaibiviey niag ofwishawplee orfiye ter
t kS racceospad ngu@%a?w Ngsy iRavdi he Fi-g. ghidei Sof Shélee
CrOSS-SeCtIOQ?%%GMIO a first enbodlgent_of a CO§§|{I¥£
aSBERBT I UL BPUISES -t 4™ IFE5PEReAPPPRVENL T2 R¥BSe°H
wirihgt wbth ubwe afer ; me¥eys spa@daagatt aeecyiarrrgaswerofa
t Beqb W £0POPEStScifvd heiggUpldJeAsS§IMiInG Ohelib8r is

I A__sho eparately for clarity; Fig. 2Ais a side
o Ls8PeL et P troR vk, SRt Eibodi ment. of
coupling assenbly 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
assenbly of Fig. 2A; Fig. 2Cis a side cross-section
view of a protective
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ring part of the assenbly of Fig. 2A; Fig. 2Dis a
side cross-section view of two tubulars prior to

w@owplossogt Wi t h a coupling assenbly accordi ng tRCT/B82007/050136

present invention; Fig. 2E is a cross-section view of
various energizing nenbers according to the present
invention; Fig. 3Ais a side cross-section view of
part of a first enbodiment_of _a protective ring
according to the present invention; Fig. 3Bis a
partial side viewin cross-section of the protective
ri ng oforig bedAem upderatanding aufpltihey pyedent oinvemrtion
Ceupbi&aSHADI Now FbISma G 11, IR how EhenPIRUIAIRG  to
ag enbléé of Fl.fq. <§Bv|,.n dslff.erelrlu stages of
cBifr SSLTBRRYANG ST ISy SPGB e section vi ew of
part ofig stkord erbsiifeentross-seqhipnectiere pfng first
aeRB6EHihtl 0 olEhea Pr 685G gV 8BEEMPLy Fiddbco#Bihg s dthe
Cross-sectlion vi ew of‘_kfpeartl gf a third_enbodi ment of a
pPEERRNT VEVPPRECACED MY 1EE FHR HR¥S8AE i nvent i on;
Fig. 43dss dBspnd I¢ gare pdeni vhews exf dthepgwp ofmponents
f g¥r the Al ABNE s SdmiA P12t @641 VEA | I SHBWRACSQPEEAE 1P for
tggwpr esent invention; Fig. 4D is a side cross-section
vi J0'1"1_”part of a fifth enbodiment of a protective
ri ng ieor BMgis oat Irdder exnosis-sAGEIeN oview| gf 4E serond
SbifoLinh%- S8et | N &y ieh pagéer&h;ﬁ Sc¥bbaeadodidTE the
Ofrase%tm'%%th e rin u%ccog_gién Ja i z Lesent
i RUBHT T on™ F é RTS8 & Foss-5e€tfon view of
part dfida SBvdst IR cFilsisdignoss-eectiqn otian iake & ieqppling
AB6Q¥ PrE be the ¥Re®IY boveryi @a; Fig. 5B is a side
cross-sectian. vi ew of part of at.elnght.h enPodl ment q_f a
:I..q/. . 1S a side .Cros -S?(i;] 1O view o a protective
prot ectiVe ring according to e
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;

Fig. 2E is 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;

Fig. 3B is a partial side wview 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;

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

present invention;
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present invention; Fig. 5Cis a side cross-section
view of part of a ninth enbodi nent of a protective

WO 2009/038080r di ng to the present invention; Fig.PGDGB200a/050136

side cross-section view of part of a tenth enbodi nent
of a protective ring according to the present

invention Fig. 6Ais a top cross-section view of an

el event h enbodi nent of a progective ring according to
the present invention ; Fig. 6B is a side view of the
protective ring of Fig. 6A; Fig. 6Cis a top
cross-E&gti ¢h V$ewv sfida cwesstieceliswdivviem off rert of a

pretiechi ¥RbsdiibrAC ¥ H NErdtrdthioePre@agnhcko¥&td OFs Ak
shgvvn iQ fiv%n IiAh.a coupling assenbly 10 according to
t RESpFesert’ 1 mventi on has a coupling menber 20 which
is a gEker a4l yigyki adde carosot sentimanriewnioth part of a

| B eehOoh¥oditiandesk spagedtapeide Pty 22ccotHingd N the
interi Oé Two tubul ars 32, 34 are threadedly

wal | 26,
cBRRET e TS FASPBecti ve ends 22, 24 of the
coupl i Fggenteris Bet akda endssofeationt wiewulodl Pagt32f a
34iaeF afbedant her i At pebeéctBld 2thdfaddrdiaypliddthe
menber 20, 1.3 g;protective ring 40 (shown
8 inventcl

%?r%?lcé’ily) Whi ch is any protective ring according

to t heFiges®ntis nyeaidoncropsisantiiop mievwt ofulPars L a
3dehiaven denddi@ieR® YA & hpPde X v@N Y iKGOWRCO BRI to the
I iggg. %Av%nglicl)x, the protective ring 40 has one,
tR6S°Thr €€, T'6uUT" five or nore (one shown) energi zing
menberFip., Fptipnal side acresrsectippt view ofcpray o4 2
(oo o, Wkokob el ccpistontvg o, oo
r?gggéfb ?Lél)vteﬁg?g%;ergi zing nenber (s) 42 vvh!och al | ow
nmovendhitd | £9Q.1%x3 afidpveresi-sectine Fisveefi verti nf) a
WAEKtE o8 REisien® ol C£Spadtediiple afing ddwraingeab Whe
present invention;

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

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;

As shown 1in 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

connected to respective ends 22, 24 of the coupling
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ring without a change in volune of the protective ring
but with controlled change in shape of the protective

WO 20wg/03988y. IB is a top (or bottom view of oOnNBCT/GB2007/050136

enbodi nents 40a of a protective ring 40. Fig. 1Cis a
top (or bottom) view of one enbodi nent 42a of a
protective ring 42 . The protective rings and

energi zi ng menbers of Figs. A 2E and 3A are,
simlarly, items which are generally circular. A's
shown in Figs. 2A-2D, a coupling assenbly 100

awewnbel ngBetwedrr prdsemf i hhenttvon tibulansr o32ct Bde and

I bAgaddid: aﬁf@rmwlbe haglpb_esem theV%BhpD{hcj1exhéinkbé}_~ 20
conpr.essi ends 1 f .th Ripes

133, a1é’4r°0‘n§5?ﬁ"%u ﬁlE‘ﬁd éShT‘s‘% S ?’H?é’a%ael v S rheoll
| ANY PEspectivee WMy HErzordingotoa tbsuphrengnHENanum

Thgtpsd BGl ithe kuBE1dA9 HAs jlhrl:&QreS@.aQ.Qﬂeﬁpgstwhlch may
d 144c ach ch ext

ﬁ?g'ﬁ? ® ISFoM Ry BH LY, SRPSF - JPPERG AT eabiS oBF PRES St
andn@xﬂ@nd@St oo | Mer | BhrepacEowhi chiveonpai morgn (one

esﬁéﬁwlé}gaﬂaja&hﬁg ﬂaéaser wﬁbo %Qlalﬂ?SPSCHa&@éé/ Sk,

ener I N n_an

RE e AT k3 5 mARSSer (9 Sanhes) < BT} DRSEFHRed to
i asl ﬂelPﬁlglItHﬁ")nd{ealdSmfFem 80, exhostoshofinthe FrgtecztElve
(§bﬁ@esaoast£0|il@!\5enéﬂéﬁzn€¢r@délnﬁérlé)Zf 42 SUHAER, allow

hexagonal ; 14 trianqul a 4 t.ra ezmdal
113%‘9ém0\%al etLgZLZk ear Bﬁ,e‘%&zi% rtélcta%g cq-‘ Je.42rm

t'e%ﬁ—r@jr @pmpaqszq}vebaf%cr%s agRc ﬁppilheden&ow@e msotmtlafﬁz

ogliﬁj ﬁﬂﬁh&ﬂ:\/&i Sadq@Pein 1¥6Rumel 388, tH@S}PﬂSIﬁéddﬁJv)é ring
{éﬁl Qns. 14PI d147 é)r]; the pr tectl rLin rot &lve
squeeze vaeen an i fiterdor Harr®2e of 1fhne ef

nmebd®r FAY-andBt héSbedel Yl play eﬁ’e§t0¥1husV=sE§'S| gzﬁ ng>ne
[ a:m*remg 108 &f of erloiteetivagridp 4on phiaceli@disicerdop

tggr ?%E%A 0%%J c%?6 % é$g%dgﬁggk qga”%ﬂ?%i ﬁég%eqqﬁve

he SCop resent I nventi on
ehing)i 42 ngT*rﬁerm'ért@CGﬂva wagécenqeew?@u(m members of

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
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
exterior of the protective ring 140 and extends to an
interior space which contains an energizing member 142a,
142b, 142¢c, respectively. Any energizing member in any
embodiment of the present invention may hawve any suitable
cross-section shape, including but not limited to, those
shown in Fig. 2E (shapes as follows: 142e, circular;
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di scl osed herein) according to the present invention
to be of the sane or of different hardness. As shown

of the sane hardness and the energi zing nmenber 142b is
of a material harder than the material of the
ener gi zi ng nenbers 142a, 142c. In one particul ar
aspect, the energizing nenbgps 142a, 142c are nmade of
aresilient elastoneric naterlal e.g. , but not
l[imted to, nitrile or butile; in certain aspects the
nBABEY s sthdae; 1438gvi tlexagbralinedd2bf &bbemgFpr; 142i,

dytgpei&igand t hgogenbepyif2b méka haidrasspof abest

90 durone protective acco i ng to t he
pFSggﬁ?g?iﬁﬁynﬁAgﬁ ?é%? ﬁé? nbers | ocat ed
f urt heEa¢nt pin oehgl tlﬁi&n oliﬂerhmeagl plungrrmmderksav&lid or

Oftaﬁepaimssﬂjbﬁssr&@ﬁébél%l .hes @ni%ﬂh@ngg lqgnbfi'ﬁ of
ot her ene |Z|q nenbers at a terlor
Sl pRb et g U0 "R IR L Sudte el vetighn  br 1opretiRE

' pwetbcl26e0f|tnp:bﬁﬁpéinenmsmbexnﬁﬁptdnd a¢hei bevehhed pin

gﬁfelgym‘ @fﬁ@@%é}fg}tﬁ %gue%ggﬁl XL%Qeae;Jv% Eﬁlng 140
zi ng S eir ..
COPr géﬁﬁﬁdﬁﬂﬁaw&q;& bngssion 400 134%) SEnt R doabRting

(apdbertIBh) the entire circunference of the
pr ot ecti VEs Nhithik4Q@nEl deopd SH0VKe apﬁs@hecuvsnﬂ&g for

according to the_present inventi usabl e, in
rebeet: oRES o OF o8 S BeRtantiud O Cddy
cdnsal¢sqﬂun¢nﬁynara&gpad@sgatbo@yezszeaénthenventlon to
Phat SEL {NeE Jamad 02085 | &i fRdRnef hEQﬂ’éé?sSSlA@ 8hown in Fig.

naber 57 S0 pPBet arid diesbing) TAZS( eyt o3, T sane
cbabilmess o fthel gorvgbring dnarbRE. 1|4ﬁbt iial 4>1§ @rm%'@erlal

?asﬁa@:g%%hl th%l&ataaﬂ%f.léf exik& Nshdrga s ag ﬁéﬁﬁéi‘é)rlma,
roctective rin to_interi S

3828] CaBCErb Py gRa npRELE ol PREGERL Ay ffbeze
Eh&2gyi Z147F mus@adepsf a zesiliery eiraétpaem@dn%ﬂﬂa%r

tBegi ptedt Qﬁoﬁpﬂiﬁ&eaziho 223tr228, ot eBlelld vely . 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
further interiorly than other energizing members and of a
hardness less than the other energizing members (e.q.
other energizing members at an exterior wall of a
protective ring).
In the coupling assembly 100, the protective ring
140 extends around the entire inner circumference of the
coupling member 120 and the energizing members 142a,
142b, and 142c (and their corresponding openings 144a,
144b, 1l44c) extend around (and within) the entire

circumference of the protective ring 140.

the two energi zi ng nenbers 142a, BARGB2002/050136
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Optionally, the protective ring 200 has outer edges or
"teeth" 204, 205. The openings 211, 212, 213, the

232, 233 extend around the entire generally

cylindrical body 202 (which is like the protective
rings 40 and 140 in general hollow cylindrical shape

al though only part of the _prgtective ring 200 is shown
in Fig. 3A) . Optionally, the body 202 has a
circunferential indentation 206 or concave area

t her eaF8anBA shoysspompetertiivg r3Bg 20R 3rcerddnpyEo the
I ipte s8R imvdisibhi Qaegl atfanentinandel asd;ﬂl:]:@d akB&hBEids

CO%p In qﬁyber %ﬂ. Qog£} artlal cular ects 6 bo%y
enera I|ndr| 6 ou ng ne iTbers” 2

12@2d@§cﬂmﬁedwﬁﬁévé}v%aVFﬁ@ ?H@e#ﬁaﬂ??etﬁﬁeé@@ﬂr@ﬁﬁsble

Zﬁatlﬁéﬂrfdygvbhr e@&édimlr,mg NG ;“ telea@tbaéﬁfél y:rgg:éllent
t hreaged, enas t en 54 9 es

RRERER "SppdtGdesePRuBR b agiane; O (iR T, =
rpﬁgbl)@@t#@ be&ifng edorpeess edard nRTER ed Ipytaptbifs three
C%iaemﬁﬁgﬂ .21y, pun, e@ﬁ@ 231f32temehabﬂ£@ﬁ Sard @xRereeRANECEt €k
t 1LAg ner in

2%%8&%32‘%% ‘I:”ég 9 as ®har g:% thé S%erg %Izzlih %ﬂenbﬂf
23espeehivediyer g’lﬁnhg ﬁbﬁbﬁ?%t%&waw @1293 2RBv eEaﬁa@%zmg
Cﬁlﬁﬁb@ﬁ§l eB1pebape e anes gidddi@enkiethiA32:hd hustétivr

prggg %’ﬁ I‘IZBQ 2993’2?1% g’%‘ﬁ"% %/Ienoglt wardly (toward

g 30) . The
openi n%tl’ﬂlfléﬁd she peerertiyer edrgi ePVahas creter adasas

t be opesting 2232 beyins to restrict and close. The
open| o\y.de ce th
Ha.mn&% o Y10 2RCCRL. %ﬂ%};eﬁy 51 ba22P 1 323

prote Iverrin oes ﬁo s(gn

tﬁﬁdfF%ﬁ/ﬁaﬁﬁgtﬁ1%9m¥@ﬂﬁﬂﬂﬁ eppfgend around
i BHenéatitn gieralsp é@riﬂdﬁuﬂa&sbbhg aazmmwmhdhnmynﬂﬂke

(Eﬁéafé%éégétgggplggﬁén m%erahgteiﬁ@r %@llgnggaiheho 1ow

rotective rin Drovides an area-or a vo
pFﬁ%M’TJ\F@ H%Pﬁataéﬁh&l‘lgflo olywRag twifdh T protectlve

pebbh@ec20Weis i stgpwrs 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
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.qg.
the ends 252, 254 of pipes 262, 264, Fig. 3E).

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

and 233 move under compression before the energizing
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w@bk@smosBoand t he energi zi ng nenbers 231 -

conpressing . Fig. 3Dillustrates the protective ring
200 fully conpressed with the openings 211 - 213

(the menbers 231 - 233 have changed shape) . The
protective ring 200 has been forced agai nst an
interior wall 246 of the coupling nenber and, due to
the openings 211 - 213, thejbndentation 206, and/or
the entrapnment of the two teeth 204, 205, the
protective ring 200 has been biased outwardly and
prevker ed3? r oV Prakeciiyessingak00 heeging ek i Heve
I bQgw2881¢ f (%ﬁ&ﬁgth}eﬁ agapsig t Rembdw ezhgg a@e_lghMG in
along e n of. the protective.rin . e.
e%é?gi %?’n'g ﬁr‘e%ﬁ v h ?Pésﬁn‘g\ré&%d’s il%g%PhgesgrlCt and
pcéeset i Then ithg openirmidist bepéngotplfeffrdcitnaedi otose.
Wahb. dpénimyewn2in Fig.213F, phBeigdgaspdde t 86t htROY, the
205mgf Ehe protec%%ye ringng 0 gavefbee ]}r%%pe%  nto
bBF RERR T Spet 6 ehtls 07" hB° uﬁupﬁ%slcfé% Y267 FANG palt
othe h&lowtrathopfwthe g ldingt hember ¥4 thg Thenbadenptption
t2 ggs_ faa6bl !%a@iiilﬂgaﬁ&é n?:ﬁ@?ﬂ-ﬁﬁ:w&_frdt h@v@h@heclt deﬁg&acv Othe
in. position to, protec e pnt.eriqr wall .
R R L L S i e i
apadt Irroprideactdvearpag @002 ayridyv £Art IRrodegedve04ing
2R5terid1appad asclesdd betienei tther | peots@siwe fhitigd is
agd/or qg%prial does not come into contact with the
walT24%: >0 ‘once such fluid and/ or material does nmove
bet weefid-he3Batllysteraded tihe ochecsives ripg 200 fully
pﬁ@:ﬁpféééé@_ rv'tmh_za_Qe | bpdrfidiR) Riher ezaﬁd cllbSe&s eaale the
therefram i I 1Dl or event eaq. t
AReTel ARy helBaLy | 25 7o SHESspd e G 231
(and33i hagerpaaﬁg%%p%ilge)om%hq PrHectivantisg S0Pgdes
ineé:hafolﬂaaurat;amﬁsﬁaizerira&érm wadll P46esf Ctlid 0Sdugd ing
' [.Sy 1 nhy hit 0 re r flQw i nt
t_%ﬁ%ésxgac%eﬁt'o Ig%lrgro g t%ggma?gﬁgé%gg{mgﬁslo tha?‘qL aj A e
chrdentadiont RORr oRPEHPF kR coRbrapteRt of R PiMcedamth
pzeyentaod., 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
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
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

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

233 CRPUPGBI®E50136
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In certain aspects oil country tubul ar goods are made
according to certain length tol erances, e.g. oneeighth

openings (e.g. the openings 211 - 213) of a protective
ring according to the present invention, this

manuf acturing tol erance can be accommobdat ed. For
exanple, for tubulars with gsane-eighth inch

manuf acturing tol erance, if each opening (e.g. 211 -
213) is 0.66 inches for a total of about 0.200 inches

( @ébuabtryonrel sRchn£husd a2ndyf arthmasasigyl sy movBebstween

t heesqLhyes24{€. shd BB xte23dr- o238e bR tIGHCRIRG 200
tatal, o ﬂgq&p%r O.n 59tinches, % tgt@i of . ab% tbot%§QH:
i 1Ehd8 BF T oriresEPont e SRAEHSabPEEST=E 15 EABuR
epraientedbolibus hethenwihtt dpboticcterpesednenlyl crantkat
ofamegﬁte%ﬁhwe Lﬂ&t’eafzﬁléls %"ndm'h S c@&t&@?ahtspécts _only 0160
one-1our | . 1 g. oWs pr e lLve In
o3Fs: BRRER o gebs dn, PRt omirt: ReormeepieLl |89 A
pothett cagresicwuphd ey igdniier iphihited coupbrayentedbefrom
aA%1bRify 08ntd Acha¥\ spiedlt3BorrdiR RiHaL a1V 4d NhSBUD
(3§'a§ hal fnds$, Sh%‘“@idohas 3 0ody 307N 3 GLrsl, e0f o4
3 nd OVEEERY e RtCS0N REER=ENA, Mot Shar Fy 1P RER
pesj prevenfeddge or tooth 314, 316, respectively which
ext endsn acevbsin haspatts ot @othergnatbeliakt Foods are
espectiye. glroular end, A plural i Ly, of concave aregs,
eXfend *ardtnid'd he protective ring S ciTecunt ererfce
apéghti32inclyoplug2grominne- pByt @PProdiNaply esdzdridorthe
SupéALrgan(e .]flj.ea&le_’erperﬁ&@sprzmhe— mnzg)ecdf Vg f:i:ggé@tive
Interior_surf.ace. e rglzrn nenoer. Qf,. .
haradin %%%%géégndiﬁ% rggﬁ%s §ﬁ%?e%52 5%N%§éi°§’ this
prapefr¢ripgngoleranqerdagr bsupraeianaegdatredhr Eer example,

elet Qi TuB@LAmNDbesst33% Safe-eighthr eihehd mAnufacturing
c di ng-r se 344, 34 n_t rotectd v
r?%fgg§%9%dt e‘r% o%ggﬁrf cezﬁ?lgAsfles'ﬁdvma% Fi gﬁ :@E E'tg hed's%

chBFRRS | FRY Meriodrd afeabpit o2 Uk jachesofpetual Lng- 198

Offch&H)Te ,andl 8hé Oénddtizing 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
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
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

circumference areas 321, 322, 323 on the protective
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recesses 341 - 345 may be omtted. The edges or teeth
314, 316 can be trapped as descri bed above for the

wedyem3ey, 205. As shown in Fig. 4A, each eneri/eBa@7/050136

menber 343, 344, 345 can be | ocated opposite a concave
area 321, 322, 323 (along with other forces)
respectively, and, upon energizing force the concave
areas outwardly. Fig. 4B iJhystrates a protective ring
350, like the protective ring 300, but with only one
energi zi ng nmenber 354 on an interior surface of a
prénglsi extemigrbodyrBEe . anse eneayi A4y nBRber oB54the
I @rbﬁeati&cesaslr?g% \A/rurwém%rpossutrlfaeed b@weeentasagl.v.lng

con 3e_Las %g efg concave are S ar ewgn th
er i 3P 2sOFf et altl TRE BB 9% rr‘?g?sts
e@gesﬂéﬁ uoeet:hce%\ae 3599 Fi gexmlehrov\suefmt esdi v'ehree

I eR8rgbind | KRekbErPr Ot336L i VE334 Ng 336, k&Eer hBoyt  in
the_concave areas 351. %4k§ody34?a62§ t hr concgl tlve
afgﬁﬁeﬁﬁﬁ?(ﬁ?tlﬁfqﬁggy s “éxterior ade. "t PERET
t héng' arimterdosdgestladBn at ends of the body 362.
Opt i ongd |é’honii1n)ine@$_[gg| ZlEngtH@fT@z@érgflrz:.ﬁgméﬁﬁeﬂé S&+OS Eth

herei n can be add d e protective rin g.
4B ShoWEE ro?m”fl vée rlhﬁﬁ 376 1 5REt ne %r&qgct?if/e the

r FAgeSSKE 3694 -wBthowy éqqaepglilz#ﬁ@ menbers. A body 372
has tvmlecoeagae Yreagedtld P14t hesbodyas ivY efdr@pped as

. ona end of 362 have edges
3 isﬁﬁ% Ong%ﬁve koy 'the é%ges EEE .

any energrzing nerber or nenbers
di scl o%ﬁadsh@'ffel hncé'ﬁgbe “dderRqlo erRrIIrzdngcmepberi nf3,
33@4 Fi4gs A 5801\?@:;4& Qip@etswe alwdh%l | aeee{ﬂzgg 32:2
r e e | n | ner.a | r. ¢
??gw rireﬁ%er }égnl y Tal f oﬁwcem/ﬁ) gsﬂ?“pr%#ét%/l vg rlur‘?gn
4eee¥mezlalgb§eyca0§1%qq@caveoﬂ§m oaytEarddy- on its
ext er i Pilg.SUBf ad@usArstad td) pidtdditve OBLAY 350 alsike the

tﬁﬁ.@%&%ﬁ r?ﬁg"goot hﬁ £ % rﬁ.rye%néoéng?éfyﬂig H g

rofectrve rin
t 3ok o %ﬂT&nEPE%%%t§WR§ace of a protectlve ring body 352,

The energizing member 354 is in a recess 356 which is
positioned between two concave areas 351. These concave
areas 351 are on the body's exterior surface and the body
352 has two end edges or teeth 353, 359.

Fig. 4C shows a protective ring 360, 1like the
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
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.
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w@Ee0sme3808f spaced-apart di stinct pockets.

ring according to the present invention, the concave
area(s) may be intermttent, a single pocket, or a

body 402, optionally, have edges 406. Fig. 5B shows a
protective ring 410 according to the present invention
which is like the protective ring 410 but which
includes a recess 412 with ag.energizing menber 416
therein. The protective ring 410 has a body 418 with a
concave area 415 and with optional end edges 419. Fig.
5CPshevslly praveceneed¥sing 4BEnharc opti AGTRRrY héisclosed

PhegENh ¢4l &l baBedM £d aaeb@dystéaeﬁaw;m@ gpm onal end

edges 633 %ncave 34 i S.0N
exterlorgsu Jcevs %fo vgmglgg &ct cfvgl??ntozﬁﬁf

a@éesenlhglrmnttﬁenpwbs@mla msﬁpﬁéﬁl tcwlanbiéayamlzollow

Thhemis@ﬂy (6141%; hasl B HHRIV e TheE préddcoivd tﬁr@(tmo Mas a
ap 444 an, |ts |nte2b2r , ln an engg %% gce
WI ﬁ i n erm en concave areas , pOCi(% or e S,
i Rsavidherafilzi blee neaberve saygsas, referaeds @Pz@ﬁ@vﬁen‘o‘é}e
rr&ynsﬁ@noaﬁa ydm f&rxtaﬁd&heaabﬁad Or t O C ket ayk S)o.ﬁ)r ttHe
ext.en er.r.upt [ oun (0]
PgPattive bl SRLIEANL 28, B Ml B PEFLLY e
r rwgg 6GToRrrding our the t yreﬁesbae@creaﬁa%, cmeav@oncave
ggeas(éi)o%alynba bﬁd&nﬁiﬂﬂ:enkai)t aoaﬂh@é W@tZI 8¢ aﬁrﬁf]ﬁhﬁl’ef‘s
ar nt C nat 1 v, S 0)
RF FpSc AR AREY, SRRLRPEL ol cOR |y o W2,
pPBFEQﬂ%RA?rrPHQGGEQEe%aﬂ énerg|2|ng nenber 608 can
ext end;@lj 3eeBhows | a Rt i0048ind A 0badycb8Pmg tdehe
S&Hd Vf‘nJean ﬁ”@h%ﬁpkénﬂlﬁés%ﬂ?' rgéeé‘{l%ﬁogﬁ%%“zuo
venlonrra Ication 1 n varil ous
|he'F Uik laef-uﬁ%ﬁ 3 mﬁqeéa £32 Ebithplamgrargieing namber
| pedtheduinar Thenprothdgivel lriagd 4gashael & body ngLeand th

Césé&gcav%' B89 hfs GhemiSeh 06 ftekn! 88iSs 419! and

Fig. 5C shows a protective ring 430 according to the
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
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
pocket(s) or it may still extend uninterrupted around the
protective ring's circumference.

Fig. 6A illustrates a protective ring 600 with a
plurality of spaced-apart concave areas 604 in a body
602. Optionally energizing members 606 are adjacent each
pocket. Alternatively, as shown in Fig. 6C, in a

EndsP@E/GBb@®7/050136
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pi pelines , etc . The present invention, therefore,
provides in at |east certain, but not necessarily all

wersdssoent s, a protective ring, the protecti VECT/GB007/050136

having: a protective ring body positionabl e adjacent

an interior wall of a coupling body of a coupling
menber between two spacedapart ends of the coupling
body and | ocated for contactghy two tubulars coupled

t oget her by the coupling nenber the protective ring
body bei ng generally cyllndrlcal and having a
ppybtettire riing chllimel liltﬁar'ehmrpc@tﬁctﬂve priegecilOse an

I eREr&OtHn aﬁ{érﬁlgm.a ¥os UdRn andcal | £fslceniie LNnerghidis
ﬂger mnt Egz rotective ring. Such a protective
I sone, in any possible
corrbl nEhe opromctm fnoirlqawiang caupléngt agssembheniofg the

| padi&or tm@ﬂ&hohhﬁayr eiRat iye Idtdoh0ihh@adich£aBields
| easi. one ene

t
noRB Pt o bR PR Fee sRe o BT e GotrgF Lined
ﬂﬁnh‘el@fs tif@,CJa—tdllne'aSZtllO@d)pgﬁﬁ neells tubping @nd yeading,

?ﬁﬁiﬁggs,npn%h%@eang 04 r esndi MAaheseackinf #hd gas
ty of ener gi zi ng menbers; the plurallty of
#ﬂ% *5Ctirst openi ng, a second openi ng, and a
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e n1nterlor oupl |
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f éfietgiiagyi Méng renDeimngdha SeradteRer PikigNg Such a

"S:':@@écti%d ring may have one or some, in any possible
combination, of the following: at least one opening
leading through the protective ring to the at least one
energizing member; the at least one energizing member is
a plurality of spaced-apart energizing members; the at
least one opening is a plurality of openings, one opening
corresponding to each of a plurality of energizing
members; the plurality of openings is a first opening, a
second opening, and a third opening and each of both the
first opening and the third opening extend from an
interior of the protective ring to a corresponding
energizing member, and the second opening extends from an
exterior of the protective ring to a corresponding
energizing member; the two tubulars each have a tapered
portion and the protective ring body has a first end and
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each of said energizing nenbers has a hardness , and
t he hardness of the second energizing nenber is

menber; the at | east one energizing nenber is nmade of
aresilient elastoneric material; the protective ring
is made of conpressible anti-corrosive nmaterial; the
protective ring has a circugkerential indentation
t herearound; the at | east one opening is of sufficient
size that the protective ring does not expand
s@grﬁerq%émewlrl g e W@grﬁw?lﬁﬁt%aﬁﬁﬁ supde at
i rméateha&t OshdM 4 i hed peotpbt e MNBIHE boalyd aﬁdnbﬁét abythe
L YRCLHRULALS bl RECPLOLECLLYSL 11N, HBRY, COIPTERS OBucer
i § novable a nin a coupl'ing_bo
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eaeﬁglzm@gnémm&erancarai/wpetrba @brheaﬁtoﬁne ﬁﬁB@lihg, | She
si Of., 3G£0 tin tyrin

R e e
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bléhcnobfnea;easaﬁéigizalnlg, nfémbadsrrﬁa;-,Sa ﬁaﬁdi.tlﬂéﬁ),tla/rﬁi the
r u | 0
t?;%% &= 5F P ieEPl IR deiioed 4R bihper than
c 5891 haefnss@y oft Khe cHimt r?@‘eﬁsayllb‘élf?ﬁj%ﬁer‘:hﬁl gt least
Cyhée ndﬁéﬁggnlzlaa@d mRAbeAgie eidanet 4 hesstiieadgblasbemeric
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tbErmuﬁdﬂelng:J.b!DdynMV&aﬁg.o&nthéi'@drdl‘l‘nd/)mthe bBeleast one

PLBLEEID 6s | LRUSLBELUAA: o £l DLAC! NG LEI0A%E wing

e adj acent  an interior coupling
b SG?S of°hc SEjBPP‘ﬁ g SiBRbElcafdtive e toh ethnoP SR Ed VEp aring
epHsndl t ysorc oips tald Arddy aridhliocat esbdpdringo mt@tbtarbyand

t\é@n&é@” Byo2 g&’&gﬁ% 0y 2fe el HoR3GH T ar upon

pr ot e ive ri bei ng general Iy cylindf] cal
aﬁamlhla%ﬁsd@na ri'rsot’é?:‘farh\?-@ r?Q?g‘-ncsl’farﬁ’fbl intridthrddgh, °fhé
peotelingy dadynpHadychgpliing amembeumby acphionabift thef at

SQ@Q@Ld' ghar ten%@ﬁﬁ.gi&é NBember; and/or the at least one

opening is sized for accommodating manufacturing length

tolerances of the two tubulars.

The present invention, therefore, provides in at
lJeast certain, but not necessarily all, embodiments, a
protective ring for use in a coupling member for coupling
together two tubulars, the coupling member with a
coupling body, the coupling body being generally
cylindrical and having a channel therethrough, the
coupling body with two spaced-apart ends, each end
threaded for threaded mating with a tubular so that the
coupling member is connectible to two tubulars, the
coupling body having an interior wall, the protective
ring including: a protective ring body positionable

adjacent an interior wall of a coupling body of a
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menbers within the protective ring, the spaced-apart
ener gi zi ng nenbers conprising at least a first

each of said energizing nmenbers having a hardness, a
plurality of openings , one opening corresponding to
each energi zi ng nenber, each opening | eadi ng through
the protective ring to an_ergrgi zi ng menber, the
plurality of openings conprising at |least a first
openi ng and a second opening, the first opening
excupding Membherakeitneeri the otwa hepasesreperyeerdnef othe
cgeﬁﬁgw%&gj el Qbéaagdnﬂs@f e(%onﬂé& ggc?ag EﬁB@lihQs by
ex in rom an rior. o e ectiv
S%Pg‘g %‘%aﬁ"ﬁgarén%? i 1 NP R ul he%‘gr En8§§° *‘gef he Zink
sbedndbeiry gqqr;achlhen’gﬂlgdremaé{ gndakhaviinghar gheteciyive
thg?gl tr@ta:ﬁmrgtﬁéﬁgtmﬂw,, and V\pﬂ@dtl&;ae ring body
otective_r upon. conpr.essi
PREVERY of s uPLilth | SrPHRER TR o A RE ATt RESE L g
coepbéry bddhiby the | probéctine eméngi zNﬁ’g% mepbeed-apart
TEﬁeQéﬁzSﬁ{& mtemusﬁé I éUinprtJ.réQ'hgf ae eleé)é@\él dﬁ.&sltneﬂéréﬁﬂﬁig
Cer{p@ cy a & eSSear % & r e h of a:Ld
SPRET £ 3 o c%"ﬁ‘b‘?r} hGI5GERBT {“\A'b'b? u'bu"11 ar s "’f%e Sy st
| RoeLaiFiRg amergsts nhaviemder whatdnessouphi B uedytyt h>e?
Cepehirs boshe bsp@:gug@naaafés@&wmad rice aéaaﬂdeﬂquyMr@
cha nel therethroug hg cou&ra% b?:g&é @ect e rin
ATt e PRSP BA Ao 3FHPY nFESYT for PRP &G g
m§p| e wignergieing| aiterré@rt,ha!:h? herwgdiiitily A€nberenings
C@&Bﬁfiélkﬂgeaﬁ:oléé{‘@t télkﬁﬂr%ﬂ:sobbﬁuﬁ‘@lﬁﬁdbrég sBediid hepdrithg,
an. Ln ; rotective rin 0] Qsi.tiope
g] ace‘&'e SEhRRYES of~ val T ?ﬂemc%ll}pll%eoromé 8Etne
bRrokegtitviee ring tpat PRRSEPOREHS %?eqqqélegummb@rrbm
asdcémat@;&rfm@ cemtandify thedmo dnibubidetrily aleft NMehie
érgpe eO];: S%C@o télbé{: EHSJ.IP& Oén%ggtl!gn Iggm.@e%l NQhe
nera Il cal 5 avi ng ve ringd
chaﬁ%qsq Iﬁ’ér Ehfr RN @ﬁ@rsm%%tw@qr AGSREST righan the
VRitdssARd ahel €asht 08ke RfielifigZ maabae hetid Wwiidreain e

pﬁ?&@&éﬂ:&% H_Hg, upon compression, is movable against the
interior wall of the central portion of the coupling body
by action of the energizing members.

The present invention, therefore, provides in at
least certain, but not necessarily all, embodiments, a
system for a coupling together two tubulars, the system
including: a coupling member with a coupling body, the
coupling body being generally cylindrical and having a
channel therethrough, the coupling body with two spaced-
apart ends, each end threaded for threaded mating with a
tubular so that the coupling member is connectible to two
tubulars, the coupling body having an interior wall; a
protective ring body positioned adjacent the interior
wall of the coupling body between the two spaced-apart
ends of the coupling body and located for contact by the
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WEe@BMesd084/e ring for

The present invention, therefore, provides in at |east
certain, but not necessarily all, enbodinents, a

coupling together two tubulars, the coupling nenber
with a coupling body, the coupling body being
generally cylindrical and having a channel
t heret hrough, the coupling hgdy with two spaced-apart
ends , each end threaded for threaded mating with a
tubul ar so that the coupling nmenber is connectible to
t ot Gbiibans by mbuteepti by BodgnHagifngagh ithbeianr the
V\@Ebteéﬁ&;@ TLQII%CMe\iﬁgr gagewpiyu c&ﬁgndalaalplt 8R4 M@vmgqga
itiaqnable, a e LNt erior, wa
B HRE i 2o Sa3AEE heslarBidh  hndhdirocBetiyg mine
spaviéng a@arvob‘m%, oﬁndhea"toérpﬂﬁhg d@@dyemﬂl?d@&t egerlopr
CQRtRLht e @&oeegtp&e Q_@Q-Ja_, of two tubulars, the
protec{,lve rln%%bodyle n ge grg% cyllgg‘rrlge at
havi g™ pPBEERET \ &Y PRG: Aan NAPL At hPBOGHIST har
pleaett Festzimg bedynaty mgeaselr:rlau ndkk e n@t@bocm@nts ; a
Ppobestt M riRg BOHYudRAIMEG @oupliMid mekbdrakokeastp Ditey

c%nca%/e area on tubuErface éﬁ the uLgbrlgtnectlvl%brl ngm_t%uch
Brecti ve ring nay have onhe any

pesupbing coptdinhat i Bhe oﬂovlhblrf(bl |1malmg b@:hr@ at gppexrally
OBQ1 CAMMGIAEE akgd eKkhenas a&omcladﬂaa prt@beathy@u@ng the
CLOGUITSL e9e8y N’ G WALLLYL 0L SPARRL APELL,  ona
eRRFBT % g PPevhel 55 n tife SPEFRLt] NG, the Of  each
ekbrepdach gfome rﬁimeaé%#emath@g avbehc t 'ﬁ‘éblfﬂréét & i fhat the
I tB@pFirky I GURbEF eNnGe; cbiRe@tilIRAS koONBrE ORGBURaAE £A Hile

I alit art_.concav neasg .
phvai g, Hody BROERS ERYinRRRER" Teli oS ftoble i
tﬁbnibro’tn;‘éﬁlldﬂ@grl 1:°) splzﬂtre@ﬁﬁffereﬁw &edror Ppagtionable

pé@j&i‘éﬂﬁ/eahl Npnt@aS ocan eX1EericHy andcanplmigerbeay adf a
| ERSLNG SRBERKCHREIAP L Gl UELIVE LI Gndh of the

p%weitqw@qdwn@ﬂé rlﬁf:eF?%P?m? ﬁ‘ggraﬁa%tzggﬁ o RfaRach
avfatws Hubelpest ethd \tarotieldise eximy ibaidyl Beihgegenerally
Sgﬁfﬁ'ﬂiﬁ%%ﬁ.t aarn%as’ha%qqlgt hea at protective ring channel
therethrough, the protective ring body having a
circumference, the protective ring body having a volume,
and at least one concave area on a surface of the
protective ring. Such a protective ring may have one or
some, in any possible combination, of the following: the
at least one concave area extends around the protective
ring's circumference; one or a plurality of spaced-apart
energizing members in the protective ring; the or each
energizing member extending around the protective ring's
circumference; the at least one concave area is a
plurality of spaced-apart concave areas; each of the
plurality of spaced-apart concave areas extends around
the protective ring's circumference; and/or the

protective ring has an exterior and an interior, at least

use in a coupling nenber POT/GB2007/050136
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| east one concave area on the protective ring's
interior is two spaced-apart areas; a plurality of

spaced- apart areas on the protective ring's exterior
conprising a first area, a second area, and a third
area, a first energizing nenber of the plurality of
energi zi ng nenbers |ocated Bgtween the first area and
the second area, a second energizing nenber of the
plurality of energizing nmenbers | ocated between the
sepen@onrare aptea hen t hhe draetrrtivee ning ' spasseripen tand
ala@aS184s ¢ henpr o¢&kddwee kirBY' Sorl Nitdlel Opr&PHivG NGidg's

fQurth.are and i f|f h area, a third enertlzmgte tive

meRbEF LY’ tHRE pitutarF OBt cé’r?é:raé’?zaﬁ%arrenbers ocart ed
bedingés 9h'ee1fm tie dfhmeecarmPacied-fPerh aress, tdnd the at
PLekeEt bX& Eddthvira\irRE Bnf ikh&t pHte it ed r&f:?osdlﬁeélm@r

fourth ener%%%%a&) nber of the Iure_xLIlt raizin
ef&r oA nf S ocHT & befwden Thé ¥i 1%t ERa-and 9
t memberg t Anathe, racgeativet nlwergheu fhreeniserced-aprrt

pPheeati toh OEhENPrYidbbvaerlagss | esalrdobetaapirikhifiy a

s co end and the fifth area. The nt nvent|
E pr&vi ond apedre e certQél n8 F Aot™ Plest

neeezsgwingy nmmbere pfodheenivraki ty sifeanesgigbug| mﬁgbers
tcnee&t@d bé\@wééibuiﬂ@é Sfitée sys&i eahanedhudls&g:ona area,

cou W t h couI| the cpu
ST Fetofl 88, MR B2 ok

tﬁ@?"@%*ﬁo ghated ebeiigsn n'ghq)oa9cwlql hared éﬁécé'd’@pa?}tlrd

eadéa egd taied sbhce@dgah fo b rbhE eafl echdRirioRgcvi & ﬂl.ng s

t.he coupl i 0 il
A e S N L
w&mrd aeprEEEiniov éneiﬂlh?gf rﬂj%l tﬂp% nequrfiidgeRf t prergizing
| nbEbexy Dotdted béwaanttid potttiONadéat BAdC el | figFth

bQ ¥abeE %%gztggt#\y@ ﬁ%%C%QV%R&an e%% %fndt Qﬁd?“@%&d&%

or contact eac
tﬂb t u@ul fparth { pRepI LRI | W@m??lﬁg oAHei e goderatity of
Cghérgliidion mandehaviohted aitkebhyehei Archasmeland the

tggﬁﬂﬁroa%g’, tQSd prot (:."’cq_tfltﬁe ng:l.ggizing member of the
plurality of energizing members located between the
second end and the fifth area.

The present invention, therefore, provides in at
least certain, but not necessarily all, embodiments, a
system for coupling together two tubulars, the system
including: a coupling member with a coupling body, the
coupling body being generally cylindrical and having a
channel therethrough, the coupling body with two spaced-
apart ends, each end threaded for threaded mating with a
tubular so that the coupling member is connectible to two
tubulars, the coupling body having an interior wall; a
protective ring positioned adjacent the interior wall of
the central portion of the coupling body between the two
spaced-apart ends of the coupling body and located for

t heCT/6B26®7/050136
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having a circunference, the protective ring having a
vol une; and at | east one concave area on a surface of

provides in at |east certain, but not necessarily all
enbodi nents, a nmethod for coupling together two

tubul ars conprising a first tubular and a second
tubular, the first tubul ar. bavi ng an end with exterior
t hreadi ng, the second tubul ar having an end with
exterior threading, the nmethod including: threadedly
elfga§ral &acha® hredddeRf epdchf athetbachver PHakams, the
t lﬁullta&slw tﬂrfgp lﬁi@ﬁOfgehéBaBWC@ﬂh&ﬁ&ﬁbaE ndfdOha®ing a
coupling. asse cou e S
JPEBrRET &k n)éha}m(rglt@é% \Fg‘gfgﬁﬁ n‘g*g%/tpamt%g)é”e ring
adpaéngt a hélﬁ’—ﬂf@ﬁqr@ncﬂal | thst Pﬁ@t%‘é’m‘feal rHoegt ihgyisg 2

t Re1GRE P! drity ab_ochéabet e NedritaveWarspase r apathcands €He
gdy and | ocated for contact by the two

the coupl.i

tgﬁu%argi%y éﬁ tment by an end of each tubular, the

pr ot ecthe ePFRAgNbeiiRgeREHRR al EPEGTPFRIN | BEPVEIRE havi Rt
alaasﬁee:bwsuﬁ ) nButhaBeehetbesgtiwpughl , t Bebfdididis], Ve

B9RERYEDD SoUBLID, ol NS HRGLAE DTN,

céhFﬁEtFﬁBu #e Eﬂétébt$%ﬁ9qqrﬁfbﬂ%?rooﬂﬂﬁhs%+?&FtFRPU1ar
phatremj | e nldN§i tBNEx Bt itbxC Qméeasm@n e lsgcshagtithelar

akav%? € SPT %%h”ge!lﬁg?fér ¢ ey %ﬂa e PERL e%%é’heod

a I NSt an 1 nterior e coupli I Ng.
néflﬁb hgy |‘the@6’édéﬁe969a§’e‘?% e3qh ofRressied [gmgl of the
cegbhnat i thy too ttdufiaks owﬂg ard féhcﬁtofl emst spaeed-apart

eagLgl 24 N0 JIRIhe, 'a°'s akhéyc&i %Qégﬁﬂy as any
re, e

energi zI | east nng Is
p#ﬂ?%%?%%&hheﬁﬁi§nlﬁbs9r°ﬁﬂ%§185eﬁPﬁg @SFFEB%%%H ?@P§Q?nt
eahé emedgior RGliesiethe atedenst pmrilopeafnghextdmpmi

fEQErEéaBeWéé{ | Phe Of:wé hg Qégci-eéé:@r cﬂg Jfo the coupling

spon I ng energ|2|n | east _ one

Y ngrextkaraserr ol AR ERTor BB 'f*r?e Brot doPPveEs | Ry
t ab-atrtmftr agpadieryl eneregich ngbudaber thé hprotetteiotd weing
th%&%eﬁé@l&Qa%?gﬂ?ﬂ{cal and having a protective ring
channel therethrough, the protective ring having a
volume, at least one energizing member within the
protective ring, an end of each tubular contacting the
protective ring and compressing the protective ring, and
said compression energizing the at least one energizing
member to move the protective ring against an interior
wall of the coupling. Such a method may include one or
some, in any possible combination, of the following: the
at least one energizing member is a plurality of spaced-
apart energizing members, the at least one opening is a
plurality of openings, one opening corresponding to each
energizing member, at least one opening extends from an
interior of the protective ring to a corresponding

energizing member, and at least one opening extends from
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outer edges, one at the first end of the protective
ring and one at the second end of the protective ring,

wW@nwse3sobd out er edge trappabl e between an i nt ePCDGB2007/050136

portion of the coupling nmenber and tapered portions of
the two tubulars, the nethod including trapping each
outer edge between the interior portion of the
coupl i ng nenber and a tapereg portion of one of the
two tubulars ; the plurality of spaced-apart

energi zi ng nmenbers conprise at least a first

enar gistiergoneder thhdreotretdive ey ¥ ng meFBEFpoRGtRg
eaaBreiz sy dméiﬁlﬁ:_f:gl Zt Ky ﬁmﬁv@wmj sl ee S spaddie-
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contact.,b thet tubul t he t odlnlu ]
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0 nn [ lve- I S
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ceasrgizitner abhberigh, tirachtenteadt saind copphing hiady of
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ainstgllaadynf efithin the coupling member and contact by

the two tubulars, the method including expanding the
protective ring so that an insignificant amount of the
protective ring expands into the protective ring channel;
and/or the at least one opening 1is sized for
accommodating manufactuprotective ring length tolerances
of the two tubulars, the method including accommodating
the manufactuprotective ring length tolerances with the

at least one opening.
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w@emwsast03by said two tubul ars,

positioning adjacent an interior wall of said coupling
body between the two ends thereof and | ocated for

generally cylindrical and having a ring channe
t her et hrough, characterised in that said protective
ring conprises an energizing nmenber, the arrangenent
bei ng such that, in use, upgg._conpression of said
protective ring between said two tubulars said
energi zi ng nmenber urges said ring body agai nst said
i gletmsr wal|l of said coupling body whereby corrosive
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east one ot ener gr zi ng nenber, lbe T
ar r an géwéﬁtcteéqt?@d sm: fFhefkafaid praiectiypdriRg | @URTiGHS
ear leridie i Ag Mastbey | mearbaﬁgkﬁﬁ: begh§sSsitch cthfsnge in
Sh.é‘eoe H”Q&‘f c%%*E£§§%A N s tlec}%!octe%‘ul,sa%&ng”ebe

ener Ive ring as cralne

aPit r‘éi%cﬁql?gllélral ﬁ?lql u?‘!?f”&lzé&ﬁpf“le@ﬁﬁ Wi erfiiny rlﬁg
Sbodly r aggitxlysaidieintepigemealtl bef ngasdclkoupatingi body
Ui rd eEoSQS@Ix%SSPQEePféiAEQQ Ss’a‘ﬁﬁlﬁl"&ﬁuPP&ﬁ“ So St%'c@

o ening begins to close Tacilitating a change in sh ape
herawd thing body substantially without a change in
VD] uma tiwesteeftive ring as claimed in claim 1, wherein

said energizing member is disposed within said ring body.

3. A protective ring as claimed in claim 1 or 2,
wherein said energizing member extends around said ring
body and is substantially co-axial therewith, whereby
said ring body is inhibited from bowing inwardly during
compression between said two tubulars.

4. A protective ring as claimed in claim 1, 2 or 3,
further comprising a plurality of energizing members.

5. A protective ring as claimed in claim 4, wherein
each energizing member comprises a material having a
hardness, and wherein the hardness of at least one
energizing member is less than the hardness of at least
one other energizing member, the arrangement being such
that, in use, said at least one energizing member of

sai d ring body PET/G82007/050136
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7 . Aprotective ring as clainmed in claim®6, wherein
said at | east one opening is of sufficient size that,

WO p008®8803under conpressi on between said two tubCl/aB2007/050136

said ring body is inhibited fromsignificant expansion
into a flow path defined by said coupling assenbly and
said two tubulars . 8 . A protective ring as cl ai ned
inclaim6 or 7, wherein sabhg _opening is associated
with said energizing nenber . 9. A protective ring as
claimed in claim6, 7 or 8 wherein said opening
exeepes haxdnasise begieri §p ehange dshiney Urelgy rcoempupgsion
eBefekaiélﬁdrrertbeéas&(bneAo&he&eehéy@uriirfggmaﬁbék aimed in

claim 9 onprisin L ur al
oF opeh HEE=oLER. BhhiT, CarPelnbhdt iy Hscgtuthelin,

r §yptler veoehmsgirzq ngn meOPeaingl in Aspidt eeﬂgv@qdimg the

caekaﬁgeméhtcllﬁulrﬁglosudwetﬁm ainl @38} angesf caﬂpglessmn
enings Jis on an exterLor of sai d

p%U£$ élgy i s .S31 O ns nﬂo
ay"any 3t c}eas one 18F5satd Pl OPaPtEY B198benthgs Ty
oﬁaahlifrﬂtemor aof chbanger iy bdwpe 12f Aspidt etitye body
I 68s 8n Al pedi thowt & rahaagev\berﬁimmtehehakﬁdsﬂl ity of
openi S_CO SEeS a. rst openin con pe n

aﬁd n}?hp greg%%lrﬁengr%r% 2ac of‘m%ot A7t (T he | rse? onlénj':‘:gnlgn :
afdid hat t}dast opencrgnéng eirl 9§ omificiantr $b%e othathe in

pLsé ﬁCfuh&l@rr Ic&&pk@sﬂl&of pespeeri @elanﬁtﬁngl Ziurh1aeebedaid
and th]? éecond %nl ng gxtends fr Lan exterior of the

1s 1n ite rom si exgan51on into
pro O a correspo ng ener

nmEheerpath dedilpeét bEt F%dw%gﬂa@gclaéeﬁ@ely rekdhysaid two
CkabiBars.t 0 12, wherein said opening is sized for

e ?ﬁ:o@gﬁﬂ’i}‘“f §‘i§a&“ g Lendthytelerances of said,
two t ars en sal protec fve ring I1s CO”DTESSEd
t Wopkait vl opening @Sotaeepicveteqingl‘a% 2 RRPTGIL Zg

phéefiesk .ng cl aim wherein said ring body conprises a
| %?Je fl‘%%:r %%Q?L%r@d%‘l%‘ad 0 D& itleaPRed LIPS Sfidy g,
wherein said opening extends from the exterior of said
ring body to said energizing member.
10. A protective ring as claimed in claim 6, 7, 8 or 9,
further comprising a plurality of openings, each opening
corresponding to a respective energizing member.
11. A protective ring as claimed in claim 10, wherein at
least one of said plurality of openings is on an exterior
of said ring body and at least one of said plurality of
openings is on an interior of said ring body.
12, A protective ring as claimed in claim 10, wherein
the plurality of openings comprises a first opening, a
second opening, and a third opening and

each of both the first opening and the third opening
extend from an interior of the protective ring to a
corresponding energizing member, and

the second opening extends from an exterior of the

protective ring to a corresponding energizing member.
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coupling nmenber and a tapered portion of one of said
two tubulars . 15 . A protective ring as clained in

energi zi ng nenber conprises a resilient elastoneric

material . 16. A protective ring as clainmed in any
preceding claim wherein said ring body conprises a
conpressi bl e anticorrosive gagterial . 17 . A

protective ring as clained in any preceding claim
wherein the protective ring conprises at |east one
céddcav® Rreteebivendiing asoghaimed| éaseny phrelaimg e to
cilpGunfiedRiAze phigaidhening bDgy.sik@d Ardr OtRGbieds L1y
a?na(r:lllglagggrilnn |1a1I gi-‘:LZéléMqaerceelsno hg J.aé. lweoa%:Lubtoﬂer when
cORtave"ared dextends around subStant aI’fy the “whot e 0
t Feldi proffaiivaceing LniwpmPragseddiherebetieprot ecti ve
rnag ags $rd®RAveNreh@id8 kia@hmed8in Wef rdcedlilgatlaim,
| %ﬁg;: 191'11e Sc%%ca\égnar ek?ogon.%roi Se?.sasplalfIr al i t'%c%];i.n edge
spacea-apart ‘cofici¥e Areas B0 SR privt £TPVE g B
ckdprrbed | tp diani tharPednbhereeen ataidkdattegier coathvel avaid

| oGPl 2y Gxdn®eirObng b $apélrdd HhbMRAdy, afdoné beasiidNBro

cQngaye area is on an interior of said ring body. 21.
ASProtecti ve ring as clainmed in claim?20, wherein said

a3} eaAtPxntectbreavindirasn cdainad die @ny ipFecedipyi akxim,
t fhece BPaERSl- apallbadt €3fie, enBgSRAikY AbehiRAStchtiifrises a
CPREEYE SRBoRLL. LA = tho spaced spar
f Pt hek RESBSCIVAgring Hsucdrirgd ofn il PERERFILRY nglaim,
RAELESn | Baidle rphgt @ddyV ecdripidsebha t B6MErfAGAd- anti-
aggg%ogf@ea%aggrwf_ ring body's exterior conprising a
fIrrst area, a second area, and a third area,
17. A protective ring as claimed in any preceding claim,
wherein the protective ring comprises at 1least one
concave area extending around at least a part of the
circumference of said ring body.
18. A protective ring as claimed in claim 17, wherein
the at least one concave area extends around
substantially the whole of the circumference of said ring
body.
19. A protective ring as claimed in claim 17 or 18,
wherein said at least one concave area comprises a
plurality of spaced-apart concave areas.
20. A protective ring as claimed in claim 19, wherein at
least one concave area is on an exterior of said ring
body and at least one concave area is on an interior of
said ring body.
21. A protective ring as claimed in claim 20, wherein
said at least one concave area on said exterior comprises
three spaced-apart areas, and said at least one concave

area on said interior is two spaced-apart areas.
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W basossosnd ar ea,

a first energizing nmenber of the plurality of
ener gi zi ng nenbers | ocated between the first area and

plurality of energizing nmenbers | ocated between the
second area and the third area, the two spaced-apart
areas on the ring body's interior conprising a fourth
area and a fifth area, a thiyd energi zi ng menber of

the plurality of energizing nmenbers |ocated between
the fourth area and the fifth area, the protective
ri2dg havengtectivestringl amdciaimedbnin entlaim Lbur fharther
eR@mPkIi gy menber of the plurality of energizing
menbers | ocat ed betwgen the first.end andér&)he fourthth
area, an®P A eREr gf ¥ hg TERBEFLYT (HEOSGr af Pt ythe

ofPretertive mjngenbers | ocated between the second end
and thend i fthRedl 6shacld-apaPt OlagehikVeod | Rlel OFindSebbdy 6
couplin assenhlsy., t he f.ou i nﬁ%r?assenbl% cONnpri si nag‘da
CBABPFAEF bERNE oS e et a1 1 oyt hate SRR 3hd 2
clrhmnd| axdver et hrough, each end of said coupling body
thﬁwt n?% a firkfﬁla_d eher_»gib{nb de@dmBBL| n&f\é\ﬂﬁlﬁa aptlﬂgﬂil.ﬂﬁyscbf
a e, coupl ing asse rovi de_.a connectio
bEERERH® 11 TEBAT &r LOCT1RS! BPOVEEY| VRS g to BRERI BTG
rislﬁgommefaor positioning adjacent an interior wall of
sai d cQURId-BEAD Ol RAIMBEN hétfbd V0 0@Ndend heieebhidey of
| geated Jor contacthy, sald tug tubulars .. sald rlng .o
bSBYHEF Y AR yF AR CEP R d RaviST A5G
chhanthixcdh@reehr ough, characterised in that said
pr ot ecthe/e toNJ spABEd+ HRT AL ak8aSt sHNe theNCAVRgarssdy's
exfhendino rgund. ol | east g part ofy the,elpcyrderence
of 3|a°ringpﬁoﬁy.gza4. R protectiive ring as cTal’'med in
C|ainqqg,tuﬁgdthgpergizing member of the plurality of

energizing members located between the fourth area and
the fifth area,

the protective ring having a first end and a second
end,

a fourth energizing member of the plurality of
energizing members located between the first end and the
fourth area, and

a fifth energizing member of the plurality of
energizing members located between the second end and the
fifth area.

23. A protective ring for use in a coupling assembly,
the coupling assembly comprising a coupling body of
generally cylindrical shape with a channel therethrough,
each end of said coupling body having a thread for
threaded mating with a tubular so that the coupling
assembly may provide a connection between two tubulars,
the protective ring comprising a ring body for
positioning adjacent an interior wall of said coupling
body between the two ends thereof and located for contact

a second energi zi ng nenber OPCT/B82007/050136
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conprising the concave area features of any one of
clains 18 to 22. 25. A coupling assenbly for a

assenbly conprises a coupling body of generally
cylindrical shape with a channel therethrough, each

end of said coupling body having a thread for threaded
mating with a tubular so that; the coupling assenbly

may provi de a connection between two tubulars , and a
protective ring as clained in any of clains 1 to 24.
2by fsaiet hbde oftubulipt$ ng seddettticyg thedu ubelng s genenylly
C gDk hagi @IS emal }iaa§n§|a3|ﬂ§@ icRafh&l mh%'ie,th%t@h
met hod_co q!ses the s s of glg th eadedl agirgg
cach { TRRARFEaoEReIR ot BPOLRE dogh Crperie
agsertisiagt aw@ (@)nqgmpraésa@ r@ctelmdlpgota@@unde aft nl@ast a

betweess sgid gtl%uhﬂ@f@ﬁes owealahﬁinc_f aydafypr otective
b&gs |2§ g:r:ggec@iq’% nxsfnganas n;: r:|j.n?erd V\:ii.an claim EBFOEQril:}peq:
comprising the concave area features of any one of claims
18 to 22.
25. A coupling assembly for a coupling together two

tubulars, which coupling assembly comprises

a coupling body of generally cylindrical shape with
a channel therethrough, each end of said coupling body
having a thread for threaded mating with a tubular so
that the coupling assembly may provide a connection
bétween two tubulars, and

a protective ring as claimed in any of claims 1 to
24,
26. A method of coupling together two tubulars using a
coupling assembly as claimed in claim 25, which method

comprises the steps of: N

(1) threadedly engaging each tubular to the
coupling body of the coupling assembly; and

(2) compressing the protective ring between said
two tubulars such that said protective ring is urged

against an interior wall of the coupling body.

whi ch coupl i NBCT/GB2007/050136



