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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 tubulars together using the
coupling assenbly. Many tubul ars are used to convey
corrosive or erosive materials. Many transport
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known hose skilled in the art, it is common to use
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t ubi ng or casl ng g, Ssuc essi ve
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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- 2 - coupling (or coupling assenbly) until the
desired length of string is achieved. Simlarly in

pi pel i nes successive pieces of pipe are joined by
couplings. Typically, the coupling conprises an
annul ar body 5 for placenment_bgtween and to which two
tubul ars may be connected. The annul ar body has a
thread on its interior surface for receiving the

t I RARA 11y eeguﬁilﬁgeaggﬁﬂbﬂg)tnﬁtﬁﬁb@ﬁﬂwﬂeéﬁked length

annul'ar gasket is positioned substantially central
wictthi steiRe cbs 2RFBR WP ﬁﬁ@lier&arnwnarpwn% gaecessive

egbleddP U Bp GRS d M mhlbeHoudltihgane side of the
annul ar_ gasket. as |g iIs screwed into the annul ar g dy.
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jOIntS 15 lined or. cla 0oj hed 10 one
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U 2eR00. BTN, doC 03651 8y OCREIAGLT ALLCILNE: Lioned
ring in orm of a gaske or sea bet wee
erajs?mrvilaeldl}mcemnmidm wiifkdd npi pad sepewnmdalntgifh the
CQ.{}Idd“lLﬂ‘S#Xd%hr d:\g s&0! Laknand, 1 PX OLBRLst N8 ito abutment

cont | nuous hr ead col Far from corrosive action of
f Wi teh fqrtﬁmswgiq rebutte t3nerergaskekdapi pe. iThecrewed into

gaselad S lesi 988¢. tﬁnl BRbRbE COld aRze, WebodPeifyi 8sfenbly
| ow 23 pressure in th QHﬁlpe The gasket conprises

r iR gt TP surd dunddd by a resilient portion

such asr# uhler detheadasket whasea ﬁi&&‘é’é/ﬁ\bém%roz.nts of the
surfac The v Iune of the con avity pr 0agc s t he
A BSLAMi BRDENE=GadRenSG I SO ARACRRR (PY Higans of
t he coanchvey Hfmﬁ s f acee Bl beshHmese f toghl whd hidnprotected
ernal face of the cenent |ined pipe. The
r eI fForsi g $1HYys are provided to resist collapse
durlrmJQEHATRKSQﬁ 8 TRV Bresisurdi saleses papgeneric protective

Acfntq{e% {1¢ Et?etf@?h né’f”é'?@s]&@@rfo Ssggfﬂlgng?éﬂe?ﬂ pin ends
pro tirve ri or use tn a coupllng ass Y, €
S&ﬁ)uplaldmgc&s@enblcymeo#prlhngda GUiRpR$ ng Ssoprest into  a
gyﬁgﬂéﬂdﬁbusly threaded <collar and to protect the
continuously threaded collar from corrosive action of
fluid flowing through the cement lined pipe. The gasket
is designed to inhibit collapse when there is a low
pressure in the pipe. The gasket comprises reinforcing
rings surrounded by a resilient portion such as rubber.
The gasket has a concave inner surface. The volume of
the concavity approaches the volume of by which the
gasket will compress such that the concave inner surface
becomes flush with an internal face of the cement lined
pipe. The reinforcing rings are provided to resist
collapse during periods of low pressure in the pipe.
According to the invention there 1s provided A
protective ring for use in a coupling assembly, the

coupling assembly comprising a coupling body of generally
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- 3- 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
assenbly may provide a connection between two

tubul ars, the protective ring ganprising a ring body
for positioning adjacent an interior wall of the
coupl i ng body between the two ends thereof and | ocated

f nylq.Q{HlﬁQIalP)/slggﬁet ;Wchg@h| élﬁénnét‘e_thb&gﬁhQéﬁlght?i Rhch end
general ly cyljndrical apd having rin anne ere .
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o}‘wietﬂilé rgi ilhllfﬂ@lérﬁ nber ahaeacﬂ#bee RSP 1Zinty LE5E8Mes10fmdih ql)rovide
puralt energl zi n I (0] s a teri.a X
hai RO RERE BReBETHART ¢ HAP actl P /i n L RaPRECTive Ting
haranyesis iofg ata | eaisig orteodgnerfpzi ngosehbening |adpacent an
th the 15 rdpe of [ . t [_en WA
ok i Qe DR GBCSH L ol S8 n00Y  BeURLRIT 2l enas
coipressi omaf lobeted ofert cve triclg byetteertwdhetuhywlars, the

t r enenergizl e : el .
g SO0 e MBS LD LA RORG s cing
cothagiale Gheaniterdwdh conveyed by the tubulars is

i nhi bi g fromcontard Weihgt heoa@eRlsing PedY.plurality of

Preferabl e and advant ageous features_are set out
beATRE I it r aBFYPeEE / | efSCTonePRATI e RGer PFPRG ©f the

MYIREF =51 i @ﬂeeﬂér?iﬁﬂﬂg thembeRg Rpr@idins a material
sybst anti al | oaxi al therew th, mher&b thﬁﬁ£igg bod¥

| PAHHIDI T RRFIA DoVT TRAERTESE HEFRnG™ cOMRF B ghrtdness
beifeart t leakwd bHBUl @iérgizing member is less than the
Advant ageousl.y, t heprotectiveringfurther 30 .conprises
aﬂ"%rpéé}ﬁg%?g PR tHe Fﬁ‘j%bo%’;‘/‘? &Sk r SRGETRRA " BTy LT the
SuttrdrdyEnentn hising usadeh ¢tbapressi arshetuwwen ¢dreptewsion of
t ar ni eqgi |l o fagiJit

e SrotaSstVel Mol Mldef URfe Chig | Ml Ay che
a rengjering vohemieet henegés Praker abiing thednt a@adnast  the

ong @Q%‘i lil»%.:l.ils’ 8% SHﬁéi Céﬂglﬁix&e HJH’}} wih%r‘éﬁ_er corrosive
urInae‘tger:i.-afl-conveyed by the tubulars is inhibited from
contact with the coupling body.

Preferable and advantageous features are set out
below.

Preferably, at least one of the energizing members
extends around the ring body and is substantially co-
axial therewith, whereby the ring body is inhibited from
bowing inwardly during compression between the two
tubulars.

Advantageously, the protective ring further
comprises an opening in the ring body, the arrangement
being such that, in use, under compression between the
two tubulars, the opening begins to close facilitating a
change in shape of the ring body substantially without a
change in volume thereof. Preferably, the at least one

opening is of sufficient size +that, in wuse, under
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conpressi on between the two tubulars the ring body is
inhibited fromsignificant expansion into a flow path
defined by the coupling assenbly and the two tubul ers.
Advant ageously, the opening is associated with the at

| east one of the energizing neghers. Preferably, the
protective ring further conprises a plurality of

openi ngs, each opening corresponding to a respective

NS Zd Ik B TREkweAdY A 20e0HS| Yubdfat £a%heONEi OF WGy is
plurality of openings is on an exterior of the rin
botRh i & OMeastIBRELERNE heXRHARSAIGR yiBtoopenit path
| Ay | Byerdndy Qbuplengi R@sbady PXed exabl Yowd Neubulars.
opening is sized for accommpdati ng manuf act ur.i ng,
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15Advant ageous t he rality of energizing r,
COTRTIRRE VS wo “el8r gi STRE RonbEPEPGR e sdne MEFddsy  ©Ff
antbaning@ner giasiing apemiergy okox rempeniddinghatder at haaspective

t he terial of the t energi zi ng menbers.

Pra T Y | Remba® IR Y gt one of the
caprizlast Yo epeningat iel ast emersixtawwicer i .the ring body
Pr r apl e 140g,po c j Lhle s

A oE R s a Y d o P ket RSS2 SFBRRRZRELC 15 on an
prictetiare PEngthonpringesbedy | eZseforabdoncateeacpening is
exd endi ngoar UlKhdlod £y amRALEaQtutiRg29 ength tolerances

circunference of the ring body. The present ) ]

i iRfent FOR alt¥e pristhesrss cOpri n§hessaratpFdvey ring is
C Qitdthp A d P it ehaOedatbul ars, whi ch coupling

assenbl y_ conprises a coupling bo of generally .

cyl i ndr‘%l%‘éﬁ“r%ﬁ%“%&ifh §8eap Hﬁﬁﬁéltyt etHT -ng gBRTPSTS
ensbnridees Copbi nghdaflyz irey | ngmbekBr eafl the tdumRAdRErdness
mating with_a tubular so that the couplin ssenbl y
TP St oeBebdRAaRE: BRnbBR s % VB VA b RS fhan the
pmoitectiale off nchoftwdeeprssening nveieon. -5

Pr ., L h t lar ac e

pa TRy e ey TBaaY ARl I PSHEL: pomerises
t aperasi pioant onsas Treepregerteriadent i on al so provi des
aﬂggfg¥gﬂﬁy, the ring body comprises a compressible anti-

corrosive material.

Advantageously, the protective ring comprises at 1least
one concave area extending around at least a part of the
circumference of the ring body.

The present invention also provides 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 the 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 of the

present invention.



10

15

20

25

30

5 coupling together two tubulars using a coupling

assenbly of the present invention, which nethod

conprises the steps of: (1) threadedly engagi ng each
tubul ar (132,134) to the coupling body (120) of the
coupling assenbly; and 10 (2)gconpressing the

protective ring between the two tubulars (132,134)

such that the protective ring is urged agai nst an

| HRyAapig) | dhl2Gwdfedtier Louiplddg oy 4 128dered portion,
wherein the at | east one energizing nenber of |esser
hditheSOVPL42S, 1898Y bBFPRESo ERANgESSRAPE EndERS 15Fapered
CPyytEsHson before the at | east one other energizing

menber (142b). . An rotectjve ring accordin

the pr é'é’ﬁt p?’ﬁ\??ﬁ‘tti oﬁn?‘rég}gﬁgve 3 t%o?‘”tcﬁersee,a f%ﬁ%’{,%d .
f iate1pdri P r o goitiosw etwe easbahatrhe ushiogect | vmaplingy amsembly
t he. protective 2 ring. s. exterj.or_.an .

o BERE G PFRRGRS | FrEfn S oK sl Hethol fBferises the
carttapal logd energi zing of the protective ring into

tact,wit i | L cul
contact Qﬁe%%é‘ﬁl‘a{‘?egsg’g%ﬁgh aé;cm?ﬂet{?.ﬁﬁiéfu @Rk2,134) to

aspect, SUC_h a prote r_ee concave
pdthe sretrdn-nchqsiot €AQ v e i sFamldmprasarntly ; 1ans

conpaveﬁgqortéd;,[grégqut,{be HOUSI LS VO Snd MEEYQEn the two
Optionally, such a protective ring (wth one - five, or

VR ERFEavE H de) nmiFhaRAbridhe BTQESeFiTdreing is urged
engyOirZd thg aReMRakESribR CRALAI N(BBPECISE ithed coupling body

protective ring with two (Qr _nore) spaced-apart
conddVe ai"53§egﬁ “hdsitte gﬁaétpr%?%ct‘?rﬁarq}ﬁfdfg affember of

eneffica Ngprdndes (s4bacated) bebyras thao @issy/eshape under
ette{_lvI Liwderst andi n f the

ar eas. - 6 _ I1f.l:or a E _ S R L

prEdER I Eht PETOFEr eFBRce™ Wi 115HOW l?é‘erragé:, by Way-9+=+ng

ofmesntsypl @ 40H)y., to the acconpanyi ng drawi ngs, in

e AtssBhoPye S B SSEAEREL 0D VB T pBesent
invention may have one, two, three, four, five or more
concave areas on the protective ring, on the protective
ring's exterior and/or on the protective ring's interior
to enhance directed <controlled energizing of the
protective ring into contact with a coupling member. In
one particular aspect, such a protective ring has three
concave portions on the protective ring's exterior and
two concave portions on the protective ring's interior.
Optionally, such a protective ring (with one - five or
more concave areas) may have one - five or more
energizing members. In certain aspects, in a protective
ring with two (or more) spaced-apart concave areas on a

side of a protective ring, an energizing member is

located between two concave areas.
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Figs. 18 and 1C are plan views of the two conponents

of the coupling assenbly of Fig. 1A shown separately
for clarity; Fig, 2Ais a side cross-section
view of a first 10 enbodi ment of a coupling assenbly

according to the present invengion in use with two

t ubul ars; Fig. 23 is a side cross-section view
of a coupling body part of the assenbly of Fig. 2A

Fig. 2@drs 2 Sédeefl A88288€LhQMnY] %w Q:fhél ;pfégé‘rpé i y&ventlon
15ring part of the assembly of Fig

i FefGdescrettt sBew & v’F%Q\? of bV\/\d'atXJb‘Elf aP§af5‘P|16r °(nc}Y' to

Cand Id&@dﬂﬂéhﬁr@@d%g%ﬁ&ﬁ@l%ﬁ&ﬂor ding to the

resen nve on; iS a cross-section v
Dar oug Soenth ot 31 Ay FilberE SRCUATT 1 5o ot dhenpupling

| rserenbdry, il giseBAviith abwed deiktrlesss;section vi ew of
part Of f I r]t%] an@ rrent rR(;'{ a \P{é)vsseccgf V‘Ehe %?% c%,tgponents

accor di ngfsto € presen &t i 'on;

i ©fa fier tdaiplsindge axssewbly mf)s@gsecIAonsmwxﬁﬁémarately for
prcg_t %ttj_fle ring of Fig. 3Ain use with a coupling body
formng~a coupling assenbly; Figs. 3C to 3E show

t he codjd-ng28ssedrbley 8tde grg3®-iseafiifdrer gaewstafhes fLirst

OferBRIMMRSH O a coupfirg% AeiSu §i dEccording to the
cross-section view of part of a BOsecond enbodi nent of

a BReRsadt i i i@mddbriiThgrittd the tubulars;

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

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;

Fig. 2E 1s a cross-section view of various
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
pPresent invention;

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;

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
another protective ring;

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

another protective ring;
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present invention, Fig. 43 is a side
cross-section view of part of another protective ring;
Fig. 4Cis a side cross-section view of part of

35anot her protective ring; - 7- Fig. 4Dis a

side cross-section view of par% _of another protective

ring; Fig, 4E is a side cross-section view of

part of a another protective ring; Fig. BAis a

side crmags-sept i Wi ey @8 Ralds LfsANAINET vREQt &5 | ¥8rt of
ring; Fig. 5B is a side cross-section view of

p&TC Bty RRAFEC TR édti%re ri ng; Fig. 5C

is a sigdgy Crossised i &Ny ewosk-asetheh kWl EEt puet of a
ring; Fig. 5Dis a side cross-section view of

p&° et REaher o fitfht of a protective ring;
Fig. 6Aiis. aShOpLLr @SSss@6t v ss-amafianovhiew of part of
6B is a side view of the

protective ring; .15Fi g.
PO @39 R g P

Fig. 5B is a side cross-section view of part of
another protective ring;

Fig. 5C is a side cross-section view of another
protective ring;

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

Fig. 6A 1is a top cross-section view of another
protective ring;

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

Fig. 6C is a top cross-section view of a another
protective ring;

As shown in Fig. 1A, a coupling assembly 10 having 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 member. Between ends of the two tubulars 32, 34
and adjacent the interior wall 26 of the coupling member
20 is a protective ring 40 (shown schematically).
Optionally the tubulars 32, 34 have a liner 36 which may
be any known tubular liner. Optionally, the protective
ring 40 has one, two, three, four, five or more (one
shown) energizing member 42. Optionally, a recess, slit,
or opening 44 (or recesses or openings) (all referred to
as "openings") leads from an exterior of the protective
ring 40 to the energizing member(s) 42 which allow
movement (e.g. axial movement of the protective ring)

when compressive forces are applied to the protective
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Fig. SCis a top cross-section view of a anot her
protective ring; As shown in Fig. 1A a coupling
assenbly 10 having a 20 coupling nmenber 20 which is a
generally cylindrical hollow nenber with interiorly

t hreaded spaced-apart ends 22,g24 and an interior wal
26. Two tubulars 32, 34 are threadedly connected to
respective ends 22, 24 of the coupling nmenber. Between

e']:qfhg‘)fwiﬂ?oﬁﬁ\nat Ubilifs 32, v3Aue el ﬁﬂéaﬁﬂ:‘atéchﬁ.ve ring

interior wall of  the coupling nepber 20_is
prdttectitR ﬁ‘-‘ﬁgt’iﬂi-l(%%oﬁha&sﬁerﬂdh ELPPF) . °%pttf“8na?¥‘§/te°tlve
th-_q_@bulmgs 3218 34ibava atbpner(o% Wi ttfontjRy hifewBNyof  one

ubul ar ner Opt i onal t he ective yrin
aoRndigin Y 404" b PrURetie SIS Bl e Tife WS o top
smmm)beﬂemg) zmigwrmﬂbebnéz enﬂmtdlmnaltl y42a@ p€cessprotective
sli.t, of,opgpin r. reces 0 | al
;G P { 0TS BESSRTASR 1A FPOmeiATeiRaegers of
t im;ar .ot 88t i VREr ianyl 48X oarhe ewiengladly, neises( syhdgh are

nmy, (e.g. axial novenent of the
pr(ﬁ %V?erng

35when conpressive forces are applied
to t he Asr osbhevhvein 8Figsg WA hdut & chrmeeiry peisemply 100

ofa - Y e6d | ¥Re T ?Egsgﬂﬁ: Wnﬁr@n‘l‘:@.@hr ded chadeective ring

shape of the protective ring. Fig. 1Bis a top (or )
bdt4®m) a?lcewdéf‘gonet‘érrbcfd}errenP§eﬂeﬁtof iRt véeld in

r 'ncgﬂn sﬁdjrmz ﬂ@llc:ﬁéeﬁ e ($in behagn}}ge _el_\r/]\ZLB)Q Qffi¢ the pipes
e 0 nt a o aprotectlve rin . e ective

I ahAf oA ch ZPAD RBAbARS ofl 38 g BrEeSiSG Spcited in
are, r6$1%d:ﬂi+¢’ ehieme2nyhixdy as£ gereupliygCineiibear .126. The

AT w1 R e HErT  sAERE af O eltrings 1442,

rlmﬂ40amm‘.cb4dd:ngeaoht e prheisdntex trerely | omtdmeiacin from an

reSS| on_het 38 0 e
P el R ek AT WRaRiEeRe an
i ru.ra:erzerspecwa/@e ewti¢R2 coh2aipls ancRNFITE Fngbeenioy 142a,

They 7y ot "E%%ﬁve %éﬁ%ét@vé‘ff thn acﬁ?%% IrInember in any

openlngs and T44c, ext ends

i A ddimen  rfn the cRTRFPRE HRVEREIPR o‘!‘%lfth%‘éeriiﬂg suptable
anck-&xd endse 1, aghipd er hﬁ&lﬁ&i‘ﬁi mltcm&prmff}w@e@nto, those
ener gi zi ng nmenber 142a 2c, respect | vely. Any
er®tfizi g nEhBer 3 a‘rﬁ’%serrﬁﬁdlmmﬁ t Zﬁr'esféﬁfc"‘lar'
Irw:Temd I oaqga&ebavmza@y iHaH:cta@WrﬁrJ].Qr 0§§%H¢CtﬂﬂmFrﬁjiﬂm: 142i,
i ncl udi ng, but not mted to, those shown jn_ Fi

( SHEARRZ U3 | onk? 5142e oFRrcul arkA 3wt ﬁ%’é‘?gc’p’ 1421,
1%ti}ﬁgﬁ.ﬂg=_(m,al 142 2htedrdamsl B42p lél?arrélnpezm dal ;

142j , 142k, t p: 2 25rect anqul ar; 142

t ear dr %ac}ﬂ?ﬁn b3 ell)%r60 138 ézf h pin Bhe 1389y é%ernel or

hasaper ol3 &, ehBBhevedspectiapely 13Edg88pprtions 146, 147 of

reépec %)ggéev.tl\lr:'ggglggr t.‘I.I4%ns‘an:']e4 %7 é)ci lgggw %x?t glgt ii%ﬁ%erior
ar e squeezed between an Interior wa 1 0
theal:bub% ngf nﬁtrbepoumnamd nembeie Vi Q eangi khe bevelled pin

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

As shown in Fig. 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
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30 ends, thus assisting in securing the protective
ring 140 in place adjacent the interior wall 126 of
the coupling nenber 120. As shown in Fig. 2A, the two
energi zi ng nenbers 142a, 142c are of the sane hardness
and the energi zing 35 nmenber_142b is of a materia
harder than the material of -.9 V the energizing
menbers 142a, 142c. In one particul ar aspect, the

enaf{gi @n@&g&em@r Smdfidarsldzgoare ade, ofrpd Resl |p§£'£1cu1ar
el astonmeri ¢ material, e.g., but not |limted to,

niATHSE or thRit FP%rgi‘-ﬁlﬁgrl“We&'%eH%a't hedfenBaps made of a
147551 15430 W 1% oty i gt Of 1 A0 . 0, i ©nd €r Lafdted to,

the 142b th a hardness of about dur onet er
T VB LD adto T EA LD CABSRFEsaRE TTRBRA ik 422,
nﬂ;tlﬂtamma{ gtitd:gaserﬂsmrabéwea!@ddﬁmméweérl ahér ths | yember

t ot her energl rrerrbers and. of . a rdness |
tﬁ%bq he" 10" ofhe&NEr G 2i gt meRBers ( % . %ﬁome Any
errmq:pqctngrerrenbegs aactcczmi:exq etoorthsal prefseatpmtv@attlm may

HH%D ener 1Lfn§4§éﬁggy§'Ekégégfbkﬁr%ggr fg%erlorly than

protective I ng extends around e entire 1nner
ciatthsaH eergreai ping heenwbepsi Agdnefber hERGlnewE thrss than the

e'@fbﬁéf'@ﬂeﬂ&f@fﬁ& Jn%?r@ezjs's ( 4$b’ o@ﬂgrlgf‘ez(zﬁ.%ﬂ&qe!hémbers

correspondi ng opehi ngs 144 144b, 144c) extend around

(e af (AT It Wkl 1of @ BaRHRt R TDhe

prot ectinvethbNGokdling assEhB1y3Ahowsha eﬂa\%ﬁl\@ ring
| ﬂ 200 according to the present, inventjon

¥R REAPPEnghes SSFPe s PET cﬁl’i’—?‘t}%felfg%%&f the

Z/Souﬂnrager h&me&ar teoul aﬁdasuest %zﬁﬂ@a&mn@Zm@fnbbhe 142a,
2etgtlve ri 202 a de. of congress 144

or PBEi \?e PRal S EPRE ﬁﬁﬁPfiénFeﬁRe?’b‘ﬁ’tgs ar

maltsz al , 1pbtyt eékaéhdor aebuyidengandPThRE'Yhimr athe entire

Cocribéélf‘};tl on oc!c el shoer nd PJ]'vFeE J!nnl tifd ly three 25
Openi ngs %’ 217 d %rfi% nd Froman exterior of
the pr Hiert i3k shcngs Zi)cpt@tecm::eve onsqpa%@@ 20¢oxrd@Rg to the

egeﬁ'ﬁpeﬁ{\}é/ Yon Wgé_lr&ZS‘% %Q%O{I?CE ¥ec5{.1g9il}.wg$glaﬁsemblies

ergl zing nenpers 2 are ocate
trwsf iFitas i kA 2P 12AP20In zggrte-mpmrt%uy:ar aspects a body

202 of the protective ring 200 is made of compressible
anti-corrosive material, e.qg. elastomeric resilient
material, polytetrafluoroethylene ("PTFE") , or a
combination of elastomer and PTFE. Initially three
openings 211, 212, and 213 extend from an exterior of the
protective ring 200 to interior spaces 221, 222, 223,
respectively, within the protective ring 200. Energizing
members 231, 232, 233 are located within the interior
spaces 221, 222, 223, respectively.

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

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



10

15

20

25

30

35

300ptionally, the protective ring 200 has outer edges
or "teethH 204, 205. The openi ngs 211, 212, 213,
the spaces 221, 222, 223 and the energi zi ng nenbers
231, 232, 233 extend around the entire generally
cylindrical body 202 (which isdike 35the protective
rings 40 and 140 in general hollow - 10- cylindrica
shape al though only part of the protective ring 200 is

shayni rdv i, 3AkpeOU1 @AY, ohe RRA% 202 ha% &protective

circunferential indentation 206 or concave area
t Fermshrohdls shownpdrgaigh- | AAE: gOPSignadfy, the body 202

PrHELCh Ve F g £08n t Sa POSiddnediadj agest &#dconcave area

install ed inside a coupling nmenber 240 (shown

;éghﬁﬁﬁ FPU"%haped generally cylindrically as the

coupl i g nerbehs 20 aridy.120Bdestid bpdogbeveyehayimg 200 is

|ntoe$rl al Ir%/&hre aeéj et_[}ds 242, . 244 ]é]ge for th eadedlgou lin
g W e Rt Hally t W eaddd eh %2 ehds=eUP-1ng

2&2%11118&4 0f2 4% pedsﬁ@il,n 26@,arFE|J.g.llQE) shaﬁedshogmnerally

Irlzr#;.lqldr%%aélrﬁ( prgéecé‘h‘ée J{g)l%gl% ' Smgxﬁiaggsco%re si—FcP 120

cate y “arr ows I n ends
ttghﬁcsméoetcb #@anwmtwmmlhy ttlmeem@lw@s 12342 244

2 I t
4 r SIS £NERPIZ oL Jrerbex LR 232@{%16 #3onALEILR R8s (e.g.

ener gi zi ng

hard as the enerqi zi
meferan a3 2 3hd 2%543 qgﬁlﬁﬁﬁje%s?oor%ﬁ"esﬁm b¥)or e t he
ener gi ZiNGHBben 2325 . tj@Stﬁ@epps@é@eﬂaermagza@Ols being

begins to nove outwardly (toward the coupling nenbe
2FAPTRESTHRh (iRPratsd PR@rrate Operffhlgs 219 44 &1113 ends

E&gﬁ Nedd tESLTIAES 38d1d>6| lems,neﬂt% tHeRreORIY Ny 2112612e coupling
O restrict. an C open -

A S et P RN O 1883 g péE gp haxd

yq;ﬂﬁhexwméygﬁxpﬂ@dmemberthezflmhqxﬁﬂexﬁliing members 231

c* ?% merrnrber 24Odeghecén{]dregs§aifl on 25:' tg nergizin
faC| PesPRE olRhaF d FEVETRHT T ows e 8up1= RgIt=+ng

mereydren N2 32 othwal It)heofpltmt@cprmeectlwge QOﬁg bz@o.namd:o move
pro%\@vgg%ls{; ?ES@a% \?\i,'ﬁ}yé)l @oﬁ%ﬁ.lﬁ Ot éiﬁﬂ)é’f r24r(5g as shown in

mat er | wto en the Ive ring
c dTe es¥C)g gt:imgws@mgsueﬂiataeg t2llé phem:ét:ttwerewhglct and

200 §44 | Yvhen the opening 212 begins to restrict and close.
The openings 211 - 213 provide space so that the
protective ring 200 does not significantly expand into
the flow path of the coupling member 240. The indentation
206 also facilitates the outward movement (toward the
coupling member interior wall) of the protective ring 200
and provides an area or a void for protective ring
material to flow to when the protective ring is
compressing.

Fig. 3D illustrates the protective ring 200 fully
compressed with the openings 211 - 213 closed and the
energizing members 231 - 233 compressed (the members 231
- 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
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conpressed with the openings 211 - 213 closed and the
ener gi zi ng nenbers 231 - 233 conpressed (the nenbers
231 - 233 have changed shape). The protective ring 200
has been forced against an interior wall 246 of the
coupling 35nenber and, due to {;he openings 211 - 213,
the indentation 206, and/or the entrapnent of the two
teeth 204, 205, the protective ring 200 has been

bi agech QU MR dbye anqnar/%!erkt@ 44 oA 0o ENWAIA| 3,5 O0tee th
t hat the rotective ring 200 is pressed up against the

i i or2Qwd | P RN TRV entt?F 0f29he PRdt ofPRe Piased

FAPw U1yl Nen @ NSEGY&h BEd TBEBAM Boddhg i3RI RUSTERWE the
thexécFrotectlve rin %OO agai nst the couplin

Kot | iho" 200,01 &) Bt senar ip SERiPRE dliesiperior
te&tnm K0npftid el pigtlecd £ vends i it 2Ot haw erbREN200. The
a ed bet ween t a ergsélo e of the tf.l buI%bs 262

At B ReS riorwal Fr34895P e ThUpPTREeCELve
rTBn:beg 201D, agahirss ff adid idatplnihgres nitrereanicer ofallhe

pr ot ectjve 0. pQsi t r0t.§¢c

Mnter i o vt 87 4 P8R SR, HgRsr <k t ') 204, 205 of
b ethee e q trec titee riiorg 1@%“@4@%&:#@@@@'@%@@ tapered
r'é}giszogf %ﬂg Vﬂmfaﬂ% eﬂ@fs %% Cﬁ%dﬁgi'{:amfedt}?ﬁs interior

descri bed, either: corrosive flui mat er |

doesloR4BomE | Hr® conPaandninemhere WALl Xbers ofaghbitating

sty fddtthandber vl e?h:alte@%semyﬁ@etzwenlﬁ h%d’éﬁ't’:.on to
246 and the exterior o rotective ring 200720 it

i PIRAFR Mt EHELIY d&dpefdterefromis inhibited or

pr eventma-.h THHS,adH&M I 0246na1§eﬁ>aqossdtaaéu tthd hahterior
[ in.cert cts onI

he erial (a n as
P Lo A TBhe bR R R L L Rt AR o R i 0] e gedges
t et ot hes éﬂtf@ppd& a8t eeisalribed, nkitiHeaft oforrosive fluid

preve tedfrom ovmn |ntothat spa corrod
PR AR So PRty BhRel AlleS P VLB e vana
cH4siam cmneerswh |ﬁuM|atmd,é<dr onapeeivehtddes move between

! rl:rfee&fé‘if 280°0LS ¢h tr'&lé t yhuliafy %Pgéeééﬁrgagfng 200

aqcor ng to certain e erances,
eiight¥s ibrokd mh%re)rarr#nu’ss ﬁc@mrmmwy s zingibheed or
ORGSR d L. IThhbe QRRNI N9$12LLe 2;3)@&105%@8&99 %€ that

ring according to the present Invention,

et uPf n‘g'g?oF“ért&FFé-élcafﬁ%r aé’éoﬁﬁﬁ&&ﬂ-éd a%cts only to
exHP| Grod0f $£10YkPEEN Wi hD R a@NQNRIGH b Nedkerial) so that

f\g:)lﬂqa%ct%é%g s:?éé omg.igrzl:g.gi IJTS efgll;lllgfggéln%r( eprevented from
flowing into that space to corrode the wall 246 and so
that a continuous flow of corrosive material is inhibited
or prevented.

In certain aspects o0il country tubular goods are
made according to certain length tolerances, e.g. one-
eighth inch plus or minus. By approximately sizing the
openings (e.g. the openings 211 -~ 213) of a protective
ring 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
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- 12- inches for a total of about 0.200 inches
(actually 0.198 inches) and the energi zi ng nenbers

t hensel ves (e.g. nenbers 231 - 233) can be squeezed a
total of another 0.050 inches, a total of about 0.250
i nches of conpression is ava hable, i.e., an anpunt
equal to about the manufactuprotective ring tol erance
of one-eighth inch plus or minus (a total of

ORGdHAY tdbd NEMotal of EbButdd.2MOWS RHYO! RLIdWE1y 0.198
ring 300 according to the present invention useful in

pABaSIng 2% od S nPHRABALIHD TERELS ddiisiges  (e-g.
Mpidheyeras 231 Firg233A, c2A, B efplsaedTlae ﬁéﬂiBCbifV&another

r|n OO(o ly half is shovvn) S dy 30 th
fi0 end" $hd & setdrt end O€?°°€%t g %58“ inthes of
O [ion@ixalslsy onh aiss aa\pan}mlengledge an aeouht3kguallBo about

rq&_!L)e(:tlve:Jayc Whi Ch:t ext.ends_.aro the cent| e 15

CiTCURFereRce o ats rlé'sepe‘%ltn%e CleRSE Wi eighth inch
pledrues idry mdfnuco nea e tarle & @rteefﬁsbmbdur:idm&ﬂe

r ot ect gD
p gl éﬁ Lrduf o ngfg@E&é@ﬁré‘r%@@;e 00, areas QEB the

t he prot tlve rong s eri or sur
3zzementha pranteicar vesefwl' sni pretiestisar faac@upﬂwmg 'member

ene ¥ ZiN9:20p1 RGO Gletind3l, 2 332, 0iR6l d 1) 2a, 3B or 3E) .

correspondlng recess 341, 342 on theé protectlve ring's

exihe iRFOEIRF e BHATt RPRe @enyitANy henBBPYn33jas a body

332 3L ks | an&oaoqsaaadlan&erc%asm % . Hden end,
345 on theyprotectlve ring' s interior surface, SAié 316

hes (e RAIRF AT REFBerT ar®Sth 3
a%iiecﬂimd]lyeg ARY.chne, éﬁﬁend@r alalrcm‘nd he tReessesntire
341 - 3 may be omitted. . es or
SR EopRE SRR 45 b ¢ SAPRELYT SR 138 cheplurality
edges caaéavaOSarSQAs shosnd i mAdund 4Ahecaphoeaetgivai nging's

3 344 3 can.,he | t ed posjite co .
arcelaf%’f%A o%&q\m t%%gt’herﬁ?or%é )t{ile pré¥ective
res-pm:'ta V@I:ste:amjr Lmurfmr amrd npferse 32, coaveon the

ig to shgo% -
otpher pr ot ect | ve ?I ngs, ln\ﬂwerﬁwog?de%ﬁﬁ%?é%al I Eﬁﬁder o0 2t
sERFPETs 137 pricdemr itadchtimncorresmanding recess 341 342

on the protective ring's exterior surface and three
energizing members 333, 334, 335 are held in
corresponding recesses 343, 344, 345 on the protective
ring's interior surface.

As shown in Fig. 4E, the energizing members are, in
one aspect, omitted. Any one, some, or all of the
recesses 341 - 345 may be omitted.

The edges or teeth 314, 316 can be trapped as
described above for the edges 204, 205.

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

Figures 4A to 6C show other protective rings, which

do not fall under the scope of the present invention.
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Fig. 43 illustrates a protective ring 350, like the
protective ring 300, but with only one energizing
menber 354 on an interior surface of a protective ring
body 352. The energi zing nmenber 354 is in a recess 356
which is positioned between_twya 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, 33yg. 4B iFiuktALSHONSpRcREELEGET ¥enki RB036Qike the
l'i ke the protectlve ring 350, but wi thout the concave

aPEas TR ven TEmd P 369U ha¥ltRr 881¥0NESRy &GRS 19BR member
Oﬁguhabrb%dﬁég}t%;ﬂl%ﬂd@ur?ﬂcf@(&g dacxﬁs%dlfbﬁz &:i%/we thiee Body 352.
end edges 364 at ends o 0 i on

el&yi SRS hehber ﬁErrbgyg &?sc‘t”os@d %&eéisna%%% B’Z"'Ch =8
agded Hidnidie HsOkiead | tRol ideghcifd dbddyg. 38D. siTdmssea concave
protecti rlng 37 li.ke the otectlve L4 3504

WEHRR e S BT T 45 B AR oy

T concave
aﬁsasHEESuwm1dmdlad@pssqnﬂtaeth‘3i3féﬁ@ Optional ly,

ends Of the q ysﬁ%%shageegggggc%gée C?%%ﬁnagbd af¥ﬁe the

energ|2|ﬁb nmenper or I'scl osed erelrn can
adxmj:etqt:me g &R0 ,védut midrgit the cEiepvemrgpns3Sl. A

%e%%'zvehg%ngfﬁ,gﬁ e W Sl dSe @ HRNAT al3les Cyhi NEhLCabody ' s
ho nmenber shown). The protective ring
AGCHRrsaF bOHSE A0 v@mhl%n%bhxavéhareaaxmeaﬁl jqdges 364 at

exdRid 05£ SehbaseayA3éi t hoptlohhe1gonaave o fﬁﬁhg member
referred to above, the concave area 404 exten round

t IRE boBFPRRTE hedppEleserye HGRER Oft+onaPPy, 24¢ the

t i tfc@ie ieleddoe ring, the concave area(s) may
be |nteLn1ttent %ﬁ i ngl e pocket, .or a serie

spaced Sfhart H & pBck roteghive ¢ riRg bgay 4obike the
oqiﬁdﬁaiﬁme 39hﬁzge Figesbdf6.without Fegergizshgwsembers. A

“ﬁii 'ﬁﬁ rin 418a%h|Ch Igréége zye $h€ﬁ§9££¥ glﬂgterlor

T eCess an ‘enet gi
mﬂﬁadﬂﬁ Qﬁtarmaﬂ.lﬁ,heerpdsatceﬁtﬂv@ body 36F;i lgaVQOedges 374.

' dy,. 4
SEEBR ohhle ATt Mot s iR Pgoctosed
bddaﬁ@remam i oy asldé@@ the proteigves rigipws’ G-
pr ot ectgy . risRg éﬂgww tdh %Mbﬁ% :L_E:LIBG bedy vﬂ’f‘:.?ch is a

has a concave area on“its exterior and a rece
4@W4¥J§|ﬁwéFP§Flcal ho}}p@nyertrg wiohly haif shown).

| niel %EBEQEtQGEC%%Qar £68, HRACket podlky PoEkelsthi fa aBoncave
energlégﬁg nber és used, the engrgkglggthQYf Y Loncave
eXxdT PR o- FRreBEeTHRE AP RET T
areas referred to above, the concave area 404 extends
around the body of the protective ring. Optionally, as is
true of any protective ring, the concave area(s) may be
intermittent, a single pocket, or a series of spaced-
apart distinct pockets. Ends of the body 402, optionally,
have edges 406.
Fig. 5B shows a protective ring 410 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.
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10 pocket(s) or it may still extend uninterrupted
around the protective ring' s circunference. Fig.
6A illustrates a protective ring 600 with a plurality
of spaced-apart concave areas 604 in a body 602.
Optional |y energizi ng menbers 106 are adjacent each 15
pocket. Alternatively, as showmn in Fig. 6C, in a
protective ring 600a, |ike the protective ring 600, an

ener gi iy MRIMAI-L08, Cﬁf‘o@é&@ﬂdeaghﬁéeﬂboawltlﬁo‘a(%o‘ﬂy 432
604a in a body 602a. The protective ring and coupling.

adS¥ipIgy FEIME 2P e8EALSI Areht iforCMyATF ngrea 4347 1s on

applel wdyorg ek teatiloUsufrfaleds | ncl udi ng, but not
limte

ou ng an or li.ned
el uaig ot FREFas A Ty P A i hegty 442.
|mhﬂumadyﬂ4&2uha§lxﬂcqﬂdnﬁe;axnd 4nﬁjqnn1u3;nﬁteuﬁpr and a
etc. 15- d, ai ns: 1 A protective ring for use

ﬁeé:egosup‘ll‘lnémaslstésrrﬂ‘lnte §& ‘coupl i ng assenbl y

conpr | SiPngray ko mgﬂbodyte(mmt gETeraatd yareas, pocket,
&J &Isal ssha odyﬁ%?gg?kﬁghehgmggugqs °3fld, the

coup |ng ving a thread for
tlﬁrmzm ingplwin mayt estead Erdy, 184)fap phattheherea or

C ORI S SHMIlY RY PLOM A8k G LONNEH L S-SR EI-d W the
t dbul ars (132, 134) the protective ring conprising a

r E’r?@qﬁﬁﬁ}"(elﬂ})“gf G PEIESAfiaRFeadj acent an interior

wal | 1Gri(g1265a0f; 19@i S | BY hshveddidl) Behyweesod h@ith a
two ends thereof and | ocated for contact ag% %éll d two

t P=ES 139t 1§®ac%da|ac?ar’?"ng°886§"61zﬁﬁe 4 in a body
gever.al dpyt Lo 4 Ind | sﬁér@ﬂﬂldn@vmagbarel B89 6C hienaldjacent each

t her rou sa| tective ri ris .
pl qi g{i ng ?‘r‘%n‘oéggw ZE yﬂ]‘% ‘1428, i 2
e@n:h:teawlgarezmgngremo@la of1ilhe plhar qtrdi;ec:ﬁ:.mergnm 6o, an
nenbers 142a, 142h, 14 r [

ar J'eslng c atr“é%?erig@ed C%mp %’%Fggﬁe %?;{daness o?"\i {Pockets
I éei)séta ame eferdy A0%¢ rrenber (142a 144c) is less than
t he hargdnes I 0 '

%42%{?(@9%&% Pﬂ%ﬂs I:Qﬁ{)l.‘e.ﬂ é}lgalr?{ of the

menber _ e arran% e| ng Suc
uREesgIch TP eisy opawvf £iafd appé{l@@ml@@ rmhgvas%%mnflelds
S8l 1t bW A S 321 10 BINEL D Zd N SBsPEd x%scﬁé’a dor lined

r| n body ('140) agai nst sai d |nter|or
'L‘t;m |:h)gc ‘6@37’“?12’(})1 eréqleg?s wel tub:l.ng and casing,

piping in chemical and other plants, oil and gas

pipelines, etc.
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25 corrosive material conveyed by the tubulars

(132,134) is inhibited fromcontact with said coupling
body (120). 2. A protective ring as claimed in claim

1, wherein at |east one of said energizing nenbers

(142a, 142b, 142c) extends arqQung said ring body (140)

and is substantially 30 co-axial therew th, whereby

said ring body (140) is inhibited frombow ng i nwardly
dyiig,conpressi on between said two tubul ars

(132713%). 3. Aprotective ring as clainmed in

Olai m P OPEPEPEREYS cHAPA ST HASopehi Ag SouPling assembly,

(H@d%iﬁl#@sééﬁ@%} S:h&:?ﬁl%rhj)dé/ ddfind Body (120) of
arrangenen el ng, suc a [

c&%ﬁk%larn PEt R Sk SRRt Hbihars %weﬂs&leﬁ%ﬁfamugh
oraaﬂmgar(dlélélﬂhéﬁﬂ@, ?ééplahggbaayt gmloosel)afv&md id athtgad for
a n_shape o ai rin 0 4

o R P UARE Gt B B alRulATy of TR 130) cio. that the
Aqu;ﬂaa-tg vessemlglps malyal pedvideclaai m&xenh'eomi bbegaiettn two
at, heast, (144 4 4c) o) i cien .
sitzdeb Ei :&oq.rgﬂ dé'r o%ée)cssfkﬁn e?fﬁé’g%léiog S
t dmdyar s(1(41)32 1@4) wdtmmgn@ocgd:(an_dm)t i @n nhhberéddr wall

fr I gRET t ;egglgﬁ oy @@‘% 0 eT=ToR

yﬁs@aéls)d g%uﬁ%?% as egg-}g sal ) . %rgr gﬁg . ends
pridresadf eapdnglegaeedi i ﬁ°§r"—a|°r1ﬁ 2b1§r Bidyhapei ntUbularS
Sa('lcﬁzoﬁ.qli)ng (%Aéta 144bnd440)odp aﬁ. Ql')at efaWhiyh s@iflerally

| edst one of said enefgizing ne

14%%11)412&0342@ 1Y iR rPotddd \F@‘ﬁf"r’fﬁ} d'sh%qe&'fmqm
claim Zaidi S ¥tdntifvld t heing orgdhst i ey plar apidvadicy of

RSl 8% Gh i, TatE, 140k o e20 L RPLg SO LoRpOn 01 2sng
member of the plurality of energizing members
(142a,142b,142¢c) comprising a material having a hardness,
characterised in that the hardness of at least one
energizing member (142a,144c) is less than the hardness
of at least one other energizing member (142b), the
arrangement being such that, in use, upon compression of
said protective ring between said two tubulars said
energizing member urges said ring body (140) against said
interior wall (126) of said coupling body (120) whereby
corrosive material conveyed by the tubulars (132,134) is
inhibited from contact with said coupling body (120).

2. A protective ring as claimed in claim 1, wherein at
least one of said energizing members (142a,142b,142c)
extends around said ring body (140) and is substantially
co-axial therewith, whereby said ring body (140) is
inhibited from bowing inwardly during compression between
said two tubulars (132,134).

35 A protective ring as claimed in Claim 1 or 2,
further comprising an opening (144a,144b,144c) in said

ring body (140), the arrangement being such that, in use,
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7. A protective ring as clainmed in claim®6, wherein at
20 | east one of said plurality of openings

(144a, 144b, 144c) is on an exterior of said ring body
(140) and at |east one of said plurality of openings
(144a, 144b, 144c) is on an interg or of said ring body
(140). 8. A protective ring as clainmed in any of
claims 2 to 25 7, wherein said opening

(]\ﬁﬂszl"'égmﬂaﬂ‘égElbﬁ Sde_zi%érpr s@g.g.ongpgatt’umlars (132,134),
manuf acturing | ength tol erances of said two tubul ars

( BREd34) °Rﬁ§ﬁn§a| d PridectidR 1447y i s BBApREssede  close
tfﬁ&a%wmrh 9a Ananhgkecid VehhpBY &5 §£ﬂarreeingnway (140)

recedin m 3 vvhere he Juraljt
e AT e hAnSm s R Sherat,

energi z ngrme‘ae&s-e( 1:4:'2:&; h&ZCéla)imédme isaneldat ddeSSwherein

and o e eper |Z|n nenber (142b al, ,harder

IR e gt Sl EL P et Ve PR
14=ﬁr;§fi_ci—erﬂ:t7 s:.ié tRAapr, otiect uye, r umgleas @@;ﬁ*ﬁnqn dngtween
precedi rei e as rgj z 7 .
P Fis” Py s CLLaO TN AL ERT U 2 WP TR0 i
meitréyikil ted 1£rom progrtfivanti mrrensicn meédten anflow path

Pfcfé:ﬁq{éw aéﬂd Wpﬁ]ﬂl aé.gs bé’&’a’ 441@)two tub11121ars

conprises a conpressible antl -corr05| ve mater; al
A Sr ot det PROtETgVas &RaBmedsi nchaympdeckrli i @ ©r 3,

WHEH S i of hsapa%gehmglr(urzmacqm@ 399 At dLasiseated with

1OConcave area 06,3 5 604) ext endi ng around at

| Sfshd at eas one said energizing members (
142a,142b,142c).
6. A protective ring as claimed in claim 2, 3, 4 or 5,
further comprising a plurality of openings

(144a,144b,144c), each opening corresponding to a
respective energizing member (142a,142b,142c).

7. A protective ring as claimed in claim 6, wherein at
least one of said plurality of openings (144a,144b,1l44c)
is on an exterior of said ring body (140) and at least
one of said plurality of openings (l144a,144b,1l44c) is on
an interior of said ring body (140).

8. A protective ring as claimed in any of claims 2 to
7, wherein said opening (1l44a,144b,144c) is sized for
accommodating manufacturing length tolerances of said two
tubulars (132,134) when said protective ring is
compressed therebetween.

9. A protective ring as claimed in any preceding claim,
wherein the plurality of energizing members
(142a,142b,142¢c) comprises, two energizing members (l42a,
142c) of the same hardness and one energizing member
(142b) of a material harder than the material of the two

energizing members (142a, 142c).
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35

a part of the circunference of said ring body. 13. A
coupling assenbly for a coupling together two

tubul arz, which coupling assenbly conprises a coupling

body (120) of generally cylindrical shape 15 with a

channel therethrough, each end-of said coupling body

(120) having a thread (254) for threaded mating with a
tubul ar (132,134) so that the coupling assenbly nay

PrIQVi dey g ,connaslydN-Rg) Wae N1 and bid aars% (FB2eddMg claim,
and a protective ring as_clainmed in any of clains 1 to
12hexeiny AtBBupl ity asiEABlty aORf ai nBASFALEEREM 13member
whareian 14 (v d)ubulamp ik, 134) eaebibaypta tapLsesmeric
portion, the coupling body (120) adapted for receiving

t f4Spdred porti ons. 15. A nethod of coupling

t aget hey gasrdamittearsintgidy @l2onedipin ngnpssesdeyimg claim,

clained in cl.aiml13 o 4 i net hod. conpr.ises the _.
ol oS i ey, NP SRR, Pt eanie
( B3 i3 rdasitve neougtiialg body (120) of the coupling

nbl.y; . . ' t ' .
S e, TP 0 LRI croin
saiheysiot ectiove prokedslye getingai ForPRbsent erForlegst one
Vggpcéﬁet£fé£°%§b5?§2?°§¥5(&§@?’eWQ%E@HB Abd at least

| east one energizing nmenber o esser hardness
(MRRTMRY Byt enkanange sapeithderm T dRstessi on
befr e Baicdu1 iRAShseBRLAYNeEo B8NS Jictiilll i3 kBGE ther two

142b)..
( tubglars, which coupling assembly comprises

a coupling body (120) of generally cylindrical shape
with a channel therethrough, each end of said coupling
body (120) having a thread (254) for threaded mating with
a tubular (132,134) so that the coupling assembly may
provide a connection between two tubulars (132,134), and
a protective ring as claimed in any of claims 1 to 12.

14. A coupling assembly as claimed in Claim 13, wherein
the two tubulars (132,134) each have a tapered portion,
the coupling body (120) adapted for receiving the tapered
portions.

15. A method of coupling together two tubulars using a
coupling assembly as claimed in claim 13 or 14, which
method comprises the steps of:

(1) threadedly engaging each tubular (132,134) to
the coupling body (120) of the coupling assembly; and

(2) compressing the protective ring between said
two tubulars (132,134) such that said protective ring is
urged against an interior wall (126) of the coupling body
(120), wherein said at least one energizing member of
lesser hardness (142a,142c) begins to change shape under
compression before said at least one other energizing
member (142Db).



