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rel ates.to a coupling and to a nethod for connecting an €le t such as a

pi pe towbp 6iems ng. Many designs of couplings are known pdwchosmasid to
achieve a reliable seal ed connection between the coupling and an el enent
such as a pipe inserted into the coupling. Many known couplings rely upon
mechani pon of for exanple a deformable netal ring between a
coupl i nam@mmmﬁmmmﬂﬁmt he outer surface of the pipe. her couplings are
known in i,.ch pipe to couplinPIsead0UPEING achi eved using thernosetting

i nt er medi at °C8hponents. The present invention is concerned with couplings
whi ch rely upon nechani cal deformation of coupling conponents. Mechani cal
couplings are R Clre i | it 1 i ffi t torely
upon those r eggezﬁgf%ﬁ@é%ég&@g%%%ﬁ%n% QP%% %l(;)ﬁu%l i fﬁ’étsh%?gg‘g%’%gdé’%fg“ all the

necessar glepmencseduses pipa taa sypliagat i ¢ manner. For exanpl e, where pipes to be
interconnected are relatjvely easily deformable, for exanple HDPE pi pes as

wi del y used i Napydesigisef copplingsarg et vhied seek to achipye agelighle seglgdush an
insert i i i.C (o] [ LS.t C ted so as
to pr evelrgltérﬁ)lte tgﬁl plgé;}gle%{elﬂﬁgpde gg gpé\{/\g;‘lyaed@?gtrarrg drgg%l:p%cl @S%&a@gj;%nen t he
coupl i ngcoupliags Menlydaipwarcduplirigh retpupors meaghanigd comptessiah 6 forexampir y t o
position further conmponents around the pipe ich are not visible in the
final as%éﬁ{?W?blEﬂeg e eRgsect SouRling S%k%@&%owr é‘é‘ir‘]l?ﬂeiorféh"d%§~ not

enabl e tbﬁléfrb%gg@%girgﬁe . Ifh} tsvj}g%hsg[bgi ffo”ES’J lin@”QaE”Xreoééﬁ el ents have

been properly ficult“to ensure that t pi pe end
i nsert edtherrhasegtingoinpdrinadjaiescanpdonemtnt affien atesentvinbéntidinris doacanedextignt whi ch
conprom ses_ coupl| ] integrity..This. is a real problemin circunstances in
whi ch mewwg%ﬁk\fggﬂv i‘*ﬁ%‘%mﬁ?lémt?é&sf?%mfléﬂ?ﬁo‘&g@ﬂ COMPYREPY i ni ted axi al

| nt er engagenefe heku ESuigs A% LAl iSuhlanks o white iPlsRecRAngu afll al Ty
conpressed coupling elerrent. It 1s also not possible by visual Inspection
t 0 checkrdhaporsthbéd espnsibledor asstrablinpetha capplrige tb tarrycou pllitmgnezessponent s t o
achieve a reliable interconnection. For exanple, ,cougl i ngs Wwhi ch%{ely upon
the appl PROSEFWR B2 8YSHRANSBIHChe 0T BFACRP By WHETE PIRES; 1R fet1BETCOBREG R at i ve
rotati on,QfreRicayRhiiHUeRESUbR M xS IEAASEE PORPEEH A B uRl SRR appear
on vi sual irﬁsr}ec%’li orﬁtg have beénxco rectlyﬁgggerrbl eegneven i ‘?ﬁgyr equi red
f or ce hasndigts indestriespfilis eccelsary tepwbsmbbat into theZnd of-a\pigOGBwhidd 00/ 39495

PCT/ GB99/ 04224 2 A furth bl ith certain k i i s that
corpl ex SHPIEEBAP BoriemBtistdse ot fo RVttt AiPE DpPEcSEs el perrda for

coupl i ng r28ARMRIvArds MHed thé cBBlinb GUAREMYlHNENCHRB ik uBRES idiAAIRS er
couplings. Such tools cannot "be readily used on-sité, e.g. in trenches
excavat edetessagy tepesttivasferther domporehtpanoesd thet pips whithalsg sot visibletingher esent

i nvention t rovi de coupl i ng whi.ch enabl es the.proble out.| i ned above
to'be obyral eReBH: EGHEL b ilol A o anba BPOLtE foRo R YR B here | <
provi ded jigspe@biPtd BHeckOMRY til Mder® ahdl ity agthen @@r\%\lﬁmeha\@eﬁéeﬂl p@pertypocket for
.receiving a tubul ar deformable an elenent to ich the coupling is to be

connect edositipneslutleds atserddiculhiocenseettbaidbe pipsuend iasriteddnionesouphingnisiul ar
chanber with the inner,t | ar nber . and an.inlet,comunicating with the
chanser 13! SiresBR S IR e Mo eaRBise b R TR g 0 o < e
chanber tahfealugidblehe il Blr@imstdrddes ik RUcA mefi@icalMeFlRingd @k dsddaghhekdly

conpressi bl e pressurisation of the chanber to grip the hibular

def or mablugor loahentimijied Hixip! inerengaskment beiwaem theediterad sunfaehaf thehpipeoupl i ng

i tub ' ich j is.i d.into.th d of th
Cubt ar  g8Roh meOrE sBREHed Pblne oGt oo A0 o BBl Bnied, (e
tubul ar iingeEtodel digclathangaeiehiofordeMas beb® apgithidat | dbuplipEdispdtehgrigat i on of

the tabul ar, defornmabl e el enent. This invention al so provides a nmethod for
connect i righigve @bieliable datesronnentione| Bere pxample.aceuplipss ndudorgy iwongtha radi al |y

conpr essi ubu L ner r defining .a socket i,nto which the

def or rrablagbﬁ%a&fg’ﬁadrfageIpéé%%m{ﬁggﬁﬁgcgr %ed, cr\‘/fﬂglpgitﬁglaﬂr 67.]?18?6 ’f?é‘?ﬂ? r°€_§t ends

ar ound aruéugﬁighm &1 Afeddad cohpRResn ERHRHOMaR Aphddk Bh BRANURpERhNG Wi th
the chanber, the pressure of the introduced fluid being sufficient to

def or m t He heup beeir caresathe assembled| avgn iifiharreiguired fgraedhas met beasnanplied by

char actert'hg?gegtnﬁle; hat the coupling conprises a tubular insert which is
inserted THUO € ‘end of the tubular deformable elenent and in that the
tubul ar ins e radially inwards eformation of the

tun ar verormabre- el enent TN
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2 ~ JUN 2003 2a Wth the coupling and nethod in accor danzéwi h the
i nvention, the coupling is designed so that the user kno t ? di ng
sufficient pressure has been delivered to the .coupling, the tub i nner
menber woobB9aos he coupling socket will have been def or medr/Gaosmossaif fi ci ent
extent to ensure a reliable connection. If the coupling is used with a
readily deformabl e el enent such as an HOPE pi pe, and no insert has been
positioned within the pipe, the pipe will collapse under a relatively |ow
applied pressure a in a readily apparent manner. No ot her conponents can be
accidentally omtted. Thus incorrect coupling assenbly can be readily
detected. Pr eﬁksﬁlrthen@mbjemawﬁﬂhi ea:ﬂainm knoven powlétgsr isi thed coimplex andwhi ch it

is known fromthe desi f t cou ng that ro rlatet ef ormati on
has ooc drmloaomiie s iy dtaific SEs R rapted BR R e S b TS onke from
a seal qfp %@ul‘éﬂ?’ﬁ?@Ease'Vﬁt%%@dﬁﬂﬁ?er%%ﬁhhﬁ Al KUER1doR chfol B EhdAS

confirmation that the required pressure has been applied. For exanple a
bur st dltsedm&yltdaegpnﬁmmb@eoihatataﬁitbgiwetmcwsa)bmmdmpepr edet er mi ned pressure

2 ~ JU ~ ~~~~ WO 00/ 324}9 PCTI 99/ 4224 3 ljmt hg@g 5 rﬂreglch d. The
pr edet er mi ned® Fras fgpres PR O Y5108 B0RR PO o'y \%ﬁ cm z).
The IOFeﬁﬁé’élbﬁ@@uﬂlhb‘dde%%o%@oﬁ%ﬁﬂédtok‘?fhugétecﬁmS inside the annul ar chamber
so as to maintain support for the tubular inner nenber after the applied

pressure is Iy k £ i npl e
fluid punpi ng%éog(g‘?ggﬁqme&{? gﬂﬁ? '{%Erﬁ{dﬁéﬁeg%a rQded asp rcgﬁl hﬁ\{‘%{ tg?lp%‘luﬁlﬁlsi n
connect ineghberdefihiag a ckpefor tee@\ehg‘zeuubulartdeibmmbtd abelemsmab tvhicimhk eoupligigmect i on to
any el enent which coul d t%g inserted into thg socket and whjch is .

di mensi OR&eMETiedaat prigr mambewiyeh giiend's areuef aed Wstiessinorngtar chambes 16 nenber |
Two sealif i BBubCRBhed, BRE WRCHbN CohROREaARIWRHT e TRITIRE Sicalen@iS! L1 0N
spaced apart along the l'ength of the inner tubular menmber and on opposite
si des ofpresstmesatlm ef the theenbseby mtroduomg figidendie dbmbdnahrawphuhamlettherbbnlar The

seal s e anpl e Q-rings | ocated_hetwen the. inner and outer
renbor o sk PEBT eIy A AAMPBEHES b Saraigrons o6 Lt e B8 yrufh . Two
pairs Ofdet%ﬁﬁéw ABNenPRitRh B IsERel,, cﬁapa%teﬁﬁé||r$th£%ftheec%96hn8@6rﬁprg€sf 2 b jrfRert
respective chanber comunicating with a respective pressurised fluid inlet.

| f meansvhishén we cvinsdisad iito the el ctf@bytmtglapd@csmable glevent touyhichfthenoupling isahiberber i f

pressure within the chanher excee P r.m d l.imt ssuri sed
Pl ot o epiteulh e ihgint A tshe S ReEi v ke amaB My st diioh of i€ RS oy or
menber, JemmbkeRheitet Wween the i nner and outer nenbers which fails after a
predeterm ned radi al conpression of the inner nmenber. The tubul ar inner
menber nay define a radially inwards extending menber to limt the depth of
I nsert I on Of I%Qm% %rgegltso I I‘r(l)g/ig S ahn%etl?odcfkr conneclpng a lebl% q‘?ﬂggle ma‘glement?o t Ube Of
sufficient s?ren THOT 67 BSI'St expansi on as ? ressuri sation of

t he chaﬁrb@rplmg%cﬁ@magavﬂayly cblh,aesawteanbmmmtmefmenﬁbdﬁleémﬁrrgeabjoa(eamd) wiién i nl et
conprises neans for engaging an opening in a support clanp wthin which the
coupl i nie siglprable Wewinednent Kdsgisppdicteinen auipr PRRICS IR Tt and pinstithar ds
expan5| f t chanber
iy h A el B o TR e e B L DR P Wl d U L g
throughb@mgwﬁadmabmemmﬂmamﬂarhmanrmhauﬁehmﬂmmbgmamuueﬁam3ﬂhamnwﬂhe t ube
bei ng adapted to be inserted into the clanp opening. The clanp openi ng may

suppor t thaf thesaypligg comprisespgyitylay iegi yhichyis segtedyintpythe eash e st deforpebla dsmenivhi ch t he
inlet t en the
t?? ﬁg&l%g‘gyglra} rr.g {?Es%}/rﬁlgéd Blifi n@@ ';ddﬁﬁgt ihQ4ds de#ngxogsﬂﬁé fiBtidr @g rpgérnéﬂe

clanp an e outer Means may be provide
pr event elergent. oss of pressurisation fluid fromthe



chanber. Such an arrangenent is particularly suitable when the chanber is
filled' with a fluid which hardens after pressurisation of the chanber.
The pressurisation | oss preventing nmeans nay conprise a non-r rn valve in
the inlet. The tubular inner nenber may be a copper tube. We Qﬂdhpﬂﬂggg
is used with a defornmable el enent such as a HDPE pi pe, a tubular insert y
be inserted into the end of the pipe, the insert being arranged to limt
the radially inwards deformation of the pipe. The insert is preferably
provided with surface formations to grip the pipe after radially inward
deformati on thereof, for exanple, circunferentially extending teeth, or
circunferentially extending rectangul ar grooves, or openi ngs extendi ng
radially thro i a h . The
end of the | nagi UEABREE bnd Rofd1n HolordBibe APl et oh 8 cCUANEE: wardl y
flared, ishdedigmgt bo dhattthe uses dknbwhsethag pt@sdinghsauffitieat pessgide kds bémn socket

such that, the portion of the pi which is defornmed radially | nwards
ext ends. SSed e p?ﬁulﬁ’_LEEn‘EE w_btﬁﬁarhlemm ‘H?‘@Bere\_’{ﬂl[“é‘f e atp Recsack et s nser
may havehﬁi@beé‘rﬂ d¥fdknBd itH U%flfﬁtb%n{ BRRht RAANPL dereliiflc RANOLHANES e € WO

pipes to I nt erconnecte e coupling and the other end of which in

use is i negringdsiused satht hecadiiy deformiableati¢reentaiuch las anildOBEepe, afidenat ubul ar
insert may be ribbed t.o define. an expansion joint to enabl e axial 6 expansion
and cont Hsetings bept pretelslvafin e &S e Bihe bt catlaprS Bider e e bhad 1 o
limt thewepbhed®brdstiasihi £ieddily tdhPatent AidnnbN No oRRr RicBfonefts '@hBOr ci ng

menber may be positioned inside the inner tubular menber such that the
r ei nf or ceegjdensalipe omittedr Beuse thcoaditatduplingadssemnblyheane be readilybletected.

B ot o N BRI B T PR IS LT L PRy T o'
pressuri gadip®of e dduplisd) 8P 8pproprife QRNMefGdlidR 3as Stalrha. aliefRAlely,The

rei nforci ng menber nmay conprise an insert which will be retained Wwthin the

coupl i ngpeassiire carchooptiticd upbibiffuidieaks filom a seabpbtheahamberp frewbishicgsetseeh of t he

coupling..lhe re | e bod ) | se [ r.en | 8. e- shaped
o1 onent o il ou® BE VikBh s 35K on R0l Bulet e T TS IOET Bl Rl <o
the preserdmpldvditst dRRc Wdylbeppuvidal Wasoillfaptire When\yredéteuiasPpRssuré t h
reference to the acconpanying drawings, in which; Figure 1 is a sectional
view of a coupling in accordance with the present invention and of two pipe
ends prior to their insertion into the coupling; Figure 2 is a view simlar
to that of Figure 1 but after insertion of the pipe ends into the coupling;
Figure 3 is aviewsimlar to that of Figure 2 after deformation of a
conponent of the coupling to securely grip the inserted pipe ends; Figure 4
is a sectional view of conponents of a second coupling in accordance with
the present invention and two pipe ends prepared for insertion into the
coupling; Figure 5is a viewsimlar to that of Figure 4 after insertion of
the pipe ends into the coupling. Figure 6 is a viewsimlar to that of
Figure 5 after conponents of the coupling have been deforned to grip the

pi pe ends; Figure 7 is a schematic part-sectional view of an apparatus

whi ch nmay be used to deformthe coupling conmponents in the manner shown in
Figure 6; Figure 8 is a viewsimlar to that of Figure 7 after the
appar at us has been advanced i nto engagenent with a coupling; Figure 9
illustrates the injection of a pressurised fluid into the coupling of
Figure 7 and 8, Figure 10 is a sectional view of conponent parts of a
further coupling in accordance with the present invention and two pipe ends
prior to their insertion into the coupling;, Figures 11, 12 and 13
illustrate the sequential assenbly of the conponents shown in Figure 10;



Figure 14-illustrates the conponent assenbly of Figure 13 Zf?eJUNQODB
i ntroduction of a settable resin into the assenbly; Figure 15 illustrates

t he assemyoxogps Figure 14 after the application of substeamtgeb/oenae | oad;
16 is a sectional view of a conponent assenbly of a further coupling

Fi gur-e

in accordance with the present invengion; 2' ~ SUN 2003 WD 00139495
PCT/ (3B99/ 04224 6 Figures 17, 18, 19 and 20 illustrate the sequenti al

assenbly of the coupling shown in Figure 16; Figure 21 and 22 illustrate
al t er natjir{® Hak BBerl RABKAIS TIRESteMitiihOEpCOMR] TiRet Ry K B#ekadkBle Fdogur es 23

and 24

il lustrate the use of a netal coil to inprove axial Strength;

Fi gure

2S is a pse€2ilohglmy)eWhetpresseneg fluid meiyrhiel such tiwt iheets pbidFitguamul®, show ng
TP S DR R T B SR b B Bt o @

Fi gure Zoedstredifledlodse@d Yhe'Prdburisb® il Ghayv 8% \RI1iOre&d 119UA &ikPle frh@ure 28
ates the sequential assenbly of a coupling to join two flexible

pi pes tdg@_@l?iég sys®mure 29 is a secti onal view of a coupling used to join a
plastics pi peAhRox?ghf lt}?enggﬁpqalénﬁa%d pesn%lcgl% 'utility in connecting tubular pipes

a bur st
couplin

illustr

together, it could be used to make a connection to any element which could be
inserted into the socket and which is dimensioned such that it is gripped after
compression of the inner member.

Two seals may be located between the inner and outer members at positions
spaced apart along the length of the inner tubular member and on opposite sides of the
inlet, the seals closing ends of the annular chamber. The seals may comprise for
example O-rings located between the inner and outer members, explosively welded
joints, soldered joints, or brazed joints. Two pairs of seals may be provided, the seals
of each pair defining a respective chamber communicating with a respective
pressurised fluid inlet.

If means are provided for releasing pressurised fluid from the chamber if
pressure within the chamber exceeds a predetermined limit, the pressurised fluid
release means may comprise a burst disc incorporated in the outer member, or a seal
between the inner and outer members which fails after a predetermined radial
compression of the inner member.

The tubular inner member may define a radially inwards extending member to
limit the depth of insertion of an element into the socket.

The outer member may be a tube of sufficient strength to resist expansion as a
result of pressurisation of the chamber. Alternatively, the outer member is
deformable and the inlet comprises means for engaging an opening in a support clamp
within which the coupling may be received, the support clamp resisting radially
outwards expansion of the outer member resulting from pressurisation of the chamber
which communicates with the inlet. The inlet may comprise a tube extending through
and radially outwards from the deformable outer member, the tube being adapted to

be inserted into the clamp opening. The clamp opening may support a seal with



Figure 30.is a sectional view of a coupling used to couple a Stiﬁﬁ pi pe to
a flange; '- Figure 31 illustrates the sequenti al asserﬁokthUNt 30up| i ngs
and a p%,g,s&o'w@spi pe to repair a damaged steel pipe. Fi QWascpRni2a 34, 35,
36 and IlTustrate the sequential assenbly of a further coupfi ng in
accordance wth the present inventiop in both cross sectional and vertical
sectional views; Figure 38 is an enlarged view of the right-hand part of
Figure 33; and Figures 39, 40 and 41 show the insertion of a reinforcing

o Fi quriis 8 LIAEHAS Blealh'8 AP ASHE R AOOL B B o =" "
gener al Icympjhmimre defurinbBld bafet mambthe wal | of the body being penetrated by
two inlets 2 and 3 and an outlet 4. Four Orings 5 6, 7 and 8 are received

Wi t hi n gr oovea¥eans: mar iba praviéndnier Pryentngelosvaf pressurtsador Sy fram Bdy. A

single f b 1S lnsert J t he coupling, hody,. t ends 10,
and 11 %&%gﬁt §§%ﬁ %Q?“ﬁ‘g“ eZnnetn pzsv%arrgg“(%&yng%l ag?ea g‘leﬁsd?e ,[%R%mg%dg tﬂfedt he
coupl i ngvittodyflit dviible heddynst &fier @raburisatien bkle Wiadnben 'R fesyrisiggent r al

section 12 of the tube is defornmed to define an inwardly extending 2 ~r J
U i ~ 2008SS\N0evating AuBnsaay egonyiso 40a-19tur Yalyoin thednlett he” dept h of insertion
of two pipes }& j t ] connected by the coupling.
Figure 2 shoméﬁéttﬁgaconp%ﬁ{%e?gﬁy#gﬁggﬁ#%%efer i nsertion of the pipes 13

and 14 into tWaeh We @upkesis usel witled doforrhbisle eleafen®suchi asHHDRE pigd,at i ve
positions of the sealing rings 5 and 6 and the inlet 2, and the relative
posi ti orf4b@ar insert seay ke nsgried 18toathe endof ftha pipesthetipgersbeing @angadler s are
defi ned . e X e rring to
Fi gure é?ﬁﬁ%e%é%ﬁ i lﬁgﬁé d\g%%?‘g‘{ne%{%buﬂ’% J?F.a‘ﬁge’*p? SIE%?%B%%B’ |‘§ﬁ%d t hr ough

t he two with efirfac farmatidns Asgripithe pipeseisr eadvidllylintvaidndefombion tReraof) f&
i ncreases, the tube 9 is _progressively defornmed inwards until one of the
seal s f PPk ccypicrntialdy exteadmpstesth, orramdergrtiadly pstendinegectengilisupe 9

causes i r f L . N : 14 L t,..0f the
def or mat%}gﬁvegf %t? h@e%%%gtegglggt]ﬁg&g?ggﬁg%stﬁ%éﬁ%gtd 411121 ebglg ﬁ‘gx‘?g ubrfcti on of
t he applatadhqal tossflisree. Shalknd of the iseneviiotsis\iinesduche fiekt i g pipa nody t he t ube

9 has proopagated to uf ficient extent as to ope p tween the tube 9
and one %t OfHar v Sl e Ienely oﬁﬁieﬁfxsﬁf*ﬂ&mgn}eé%#@g_tg? gl pSB8 SPrkito starts
to | eak qup tﬁdtttﬂégo&%h%m }glP? vﬁﬁ‘EESis%foHB@d 99&5’12} Hﬁvag&s Eﬁéxﬂd&‘?&ki&lﬁﬁ outl et

e ea d and at tha

4. Such | eakage can . y visually detect a t poi'nt the
suppl y odn potesslas oSt flatediedd bftheutisedf f . The degree of deformati on and hence

the security of the grip of the tube 9 on .the pipe ends is,a.function of
the appl | ed pF B UHFS HRHFGHE B G HIFS ML dn e Br B IEHEe ERGPAERGF ot i co. of
the tubew® gipes {6e &R&tonnéQL® b%r*ﬂl%‘a &RIPRg BAd kRSéthéd &ld SRRLRER iR Wse i hat ,
assum ng the coupling conponents have been appropriately manufactured, once

| eakage insertaddnside dieieabloétheetires of theriwh pspebe dhe tutidar insert may berbibbédrent  of
the inventien illustrated.in Figures .1 to 3, th i,pes to.he .ipterconnected
e hoecestis' R i o S el ebRasfon i siReRed Be R HBHRL 0 o
extent t@sat.! The dehQinBidronaphe ridBed tHEmR theldephi Fnscetii 86 tHehigsgrhape into
which it is deforned over prolonged service use. This may not be the case

in nany @iq 8ypiReances, for exanple where the pipes to be interconnected are

manuf act ured from | asties material .such .as HOPE. The .efbodi nent of the
Mventton i 11 (seriited FrerE FRL ¥ Roidted 1B5et hCimre SIRY MR stch i pe
mat er i al uchRefa@r thie N kit fBrcitgd Wieenttr ﬂshﬁresdcﬂUﬁaldﬁa&ltyed%ﬁﬁﬁp!twmmfb)‘Bes a body
15 supporting a single pair of seals 16 and 17 and defining a single inlet
18. A si Pigruirisatinn afghe shambeei Veareinfering etameent suplbedgngalisoil- t he tube
defining an | waaréﬁjllfélrcﬁ)ét ?n%(rjn'bglg r{léyb & ptogitioned within the element during J

pressurisation of the chamber to prevent collapse-of the element. The reinforcing

member may comprise an insert which will be retained within the coupling and a

removable body which is removed after pressurisation of the coupling. The

removable body may comprise two interengageable wedge-shaped elements.
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21 and 22 which are to be inserted into the coupling first ?:EeJ\ELHMtS

23 and Wé.00As198an be best seen in the case of insert 23pCTiaBowm2of the
insert which is first inserted into the pipe end is outwardly flared, the
other end defining a flange to lim¢g the depth to which the insert can be
pushed into the pipe. Figure 5 shows the conponents of Figure 4 after
insertion of the pipe ends into the coupling. It will be noted that the
inserts are Sulystimmntabf mes?ﬁﬁér@rinvément\m hewwewd idestridedt by afayt BE pi pe ends
such that the flared ends of the inserts are spaced fromthe cl osest

adj acen¢xaserif.ovitredererce 4o Saneompray igsleasings, it Whickiire 5 after the

application S: .Q 1 |, nlcet 1. Pr.es i Mid fills the seal ed
chanber defi gfe%p{)gtl\%ge%cb %allc}gﬁ%ﬁfnagcé%&% Iﬁh%%{){?éggelyugn%etmgsegbal s 16 and
7. Theiﬂv@d@i@iwdfﬁ%@gﬁ efled pridras it ipdertdd ttdOMe coplidge tube which are
| ocated radially outside the inserts is limted by the presence of the

i nserts, but Figyee gilpe view singiiarity thgtiod Joglrbdt biteafter Hesertidmeof theampk t he

i nserts a&sc%#?% %@rieg, end of the inserts bite into the inner surface of

t he pi p8%_ et p;BB tions of the tube 19 and the pipe ends |ocated

bet ween the Flgues ieneswaimildiqo tHas ef FiguRafidiRleslatiod 6f 2B86mpdneat € def or med
to a greater-extent than those portions which are radially outside the

i nsert . ofthegoppling to spquredngrip the inssaigd pipeapgssi ed to the pipes, the pipes can

o po over tnefal it ehtifal FebforBRbRE SLERe P elhe iF pfblBRbe U0 arag
t he ins%Mh@F&&em /efigdrpdridvslo)pipeadnd® prepael fef intdifoklphi@herRduplre 19 | ocat ed

between the flared ends of the inserts and the seals. Such an arrangenent
accordi ngly P dds awigw sigulss tothat obhigured iafieninsertionad thhpipeends wit h
mat er i alrﬁo?ﬁéc&u fin DPE whi ch in known couplings have a tendency to "creep"

over a Ilong service |life. Referring to Figures 7, 8 and 9, an apparatus is
illustrated Wigesonay vies distar toohdt df Edurds afstiddnsgthehis Wf thd ¢duplidg coupl i ng
such as that illustrated in Figure 3 or Figure 6. In Figure 7, 8 and 9, the

i |1 ust r heeabeeadsfarmgd fosgrinsbo pig epds;be t hat shown in Figures 4 to 6.
Accordi ngly Fi . N, s i 0 t he pipe
22 and the mﬁs%‘lr’l% 9354;5&11%%2???%&6?3?%3Q’gmpogt;%}%ﬁ’aléagtrlrsp‘%ﬁ@és ﬁoe;ér%a e bracket
25 whi clo defotits @tk doupBapgqaipgontite ircthe planngr shooyt id Pigge 6hat the inlet 18 is
aligned with_the tip of, an |mr;[| ectaor 26. As shown Iin Figure 7, the injector
is in a retr&éguwd Spisd viewnsimilag taBiab of fdgure ¥ afier jthy) apparatupdias dresn 495

PCTI GB99/ : ; oeuvred into a position in which the
i nj ect or%dg%%gdslug? ?’g%gé-ﬁwm{}io%%%fmt 18. The injector is then advanced to
t he positi on Fgoerd illstiteputhe i8jestort bk presursmdi flaild intg thef cdupéing mifect or
makes a seal V\nafé t he countersunk outer end of the inlet 18. Pressurised
fluid i<8Hed 3ABect ed as indicated by the shaded area of Figure 9 so as to
cause the tu i i i | It e idurigs 4 to 6.
Fluid may beq?%‘%gclioggdfg%&nﬁggﬁiwgﬁmébl \ée\‘/ti Q;.g,[s {)gﬁqggtgﬁ)?%@aﬂﬁénd- oper at ed
or not oraccordarer woitinthe piésent invedioadint ltwb pipoeldd frior ftothexmsgkien natner al  oi |
al though in sagne applications for exanple in the water industry it nmay be
appr opr i8¢ €YPHN&se a different fluid which could not in any circunmstances
cause unaccepiake 1$0n 4 N3Liliikard te. SYARRLP alskrrbhy BPRS Blipdiinyse wat er
or vegetabl e 5%]?[ as ’tﬂje%i%nj eclt‘l%grrzli f%i%§ The ?nsj ecf}i on fl uirﬁp mai}
i ncor porshbenfimFigexalfhl e a dye so that once it escapes fromthe coupling
after seal failure ,this wll be evident during s equent., i egtion. To
assist in th?%?@pé%ti@ﬁu%?s d Pse"r?mpgae@oﬁfﬁemg's,&??l%‘ahb b egeg'ier able to
arrange i£,064:Ri888F a \WMHabR rbdh io BidGisihuikt rusion to be visible outside the

d h

coupl i ng body. The couplings as descri bed.-. may--be manufactured from any
appropri at e niigemei &f .illEtratesxtepisserhbly o lipduragl 4oeliee she applicaten nefnuf act ur ed
frommld, steel, ‘51@% def ormabl e tubes coul d be manufactured from anneal ed
copper, Sthefeptid epdla3fi s of the embodi ment of Figures 4 to 6 could be

manuf act ur ed O 13ig8h B @RRaISE&FbS a component assembly of a further coupling in

accordance with the present invention,



Referring now to Figures 10 to 1 S, a further enbodi mnt?%g%wnon
w Il be-described. Figure 10 shows a body 27 in which a Tube f

recei Veg, Oglgﬁg%ube defining an inwardly extending rib 29cHugebioiss ! ocat ed
adj acent an 1 nlet opening 30 forned through the wall of the body 27. The
axi al ends of the tube and body are §o| dered together such that a seal ed
chanber is defined between the tube 28 and the body 27 into which a
pressurised fluid nmaybe injected through opening 30. An insert 31 is

provi ded whi gfj,glef ijpess t mp ik reCbt 80FeRGalr 4sBSnid dly flared
ends 33. The eRds ?}Z’ are s?tga;%@?lo be an egtg'lf %i 5lpng %io?qﬂ%géﬁ\gﬁ i pe ends
34. Theshowy i2Figmeey/lde fabricated fromsteel, the tube 28 nmay be fabricated
from copper, and the insert 31 y be fapricated fromstainless steel. To
assenbl e t he Fg&‘erﬁl% nfds Qh@%tememagtﬁ EIPEGI}SGFﬁé‘S‘?CL@’gt}‘tﬂE‘%fo‘i‘@nﬂiqfst pushed
into ong;gf.tige pipe ends as shown in Figure 11. That pipe end and the

i nsert is"tﬁen’ pushed i nside the coupling body until the pipe end bears
agai nst the rhipu2928efid leilustrate the usé of a bhedl 2010 B MRroGd B StredATH] GB99104224
10 the tube as own in Figure 12. The other pipe is then pushed inside
the body so ﬁg‘tﬂa ilbaﬁé?oqaﬁéfl%jécﬂeﬁ?%wa Silep i“i‘?é&fjt]ﬁlgimui*gn i t
bears aggy® ﬁﬁtadfld:}ﬁ@ dleRasdieAxeshown in Figure 13. The assenbly is
then in a cgl? |ti(s)n |b V\ﬁlgn(.:h a pressS’rised fluid can be injected through

t he openi ng Jigurei 2fuisea Settishadwdewhd aasmpiihg yinolar Bb ghateof FHgarkt r bithe
injection of a.resin thrg,ugh the opening 30. The injected material is nade
up of t\ABCOEB?FBB%ﬁ?gﬂ?IWa > when mi xed set to forma conpression-resistant
sol i d body. Teuweefiigaidtillt] FEhad il inftt PRISESERGuRIG Cf ent to compress the
pi pe ends agai nst the insert 31 andlto cause furthér radially inward

ext ensi on of Figutei 2Bnidlusifatdsibe pequestid! pisembleoiveerupling t6 joan ewo 8axibieof t he
inserts and the soldered seals defined between the body 27 and the tube 28.
| f ext_ré’%eséﬂ%etb?fads are applied to the pipe 34 it may be that the pipe
ends will be pmglleesh & 58Q%bnsll BERNES th?liﬁé ubdtoCRIPR IO Phe it of e
position shown"in Figure I5. The ribs 32 enable this to occur, acting in
ef fect dange-nexypdetsspogotj oint. As the two ends of the insert are pulled

apart, the flared inhsert ends 33 ve to..a position radially.inside the
PErat i vely 1 RS breaaR W e e R SRER SBRLYRRIEA ends and
.t he. sqtag,ge,ed seals. The grip on the pitpe thus increases as the insert
end's 33 ~" can only be pulled further out of the coupling body by further
extrusi on of Fiﬁwﬁéélmﬂﬂt’as theoseqhentiatipssembly efdjweceowplingrearnd aplagtiensert ends
33. Thus .veg&/ hi.gh dend Icpgd resi stance is achieved. Furthernore, if the end
| oad i s BBb ertfl%l f1 ngf e %eéglp&, reversed and the insert ends are pushed

t oget her so apigafes BIE3INIAEI NGBS and BG]RdGict the RgusitiuMasdembhi oty furthdr,  any
damage to the outer surface of the pipe _ends 34 does not result_ in |eakage
as no reoaplips impecordance with the Pissenidrventipr inhqtl crass seciinnaliand verisak t 31, The
illustr 1Ng is thus extrenely reliable even in conditions when
substanﬁegﬁogaggpé\ygfyi ng end | oads may be applied. A settable resin may be

i nj ected t hroBighrd I®isepeniangd3Qew bdtheaightthand partdfiKigurt 88; @dnponent s of the
resin are mxed in a nozzle which is applied agai nst the opening 30. A

si mpl e pr essuFBUrssd% 4P AR 44 show haigge @B"?%W%@EFW&)*FVM@ @ IPHET agni t ude
of the i . . installer can be sure that the
appropr?%eé%&élgéggg&?@gz(g%ﬁte?fg\yfnklgﬁt he injected resin. Alternatively the
coupl i ng may BRefeasiniging8igute1 pthevdodplivy higsitedcomprsesaini @nerobodyhk of

application of an appropriate pressure, for exanple as resulf of seal

foi 1 ure Bmerlly MRt conligurationgthe wall-of ihpbody %%BEWFE@%{YM&Q%@ 511 It will
be not ed t, | an t i) asgr i 0 Fi .0 gelatively
b 1wl TS0 S sh S BETRRIEOLgs' 4rh oPeEd § B L ALER il Bedoved

ci r cunst extegdinpaenmdttheimet sl ef diacmipling dbdy. e singlepddforgnableowbel Iriot  be
substantjally, greater than the oqutside di ter of the .pipes to be

i nter conH’éE‘E‘éﬁ,‘m? dhe é?(%ﬂ\*ﬁgé’ogﬁ’ gietel’}é? iIBr@S\%ﬁe‘P thg tB%E?‘B&S’eWa%VEMO be pul | ed
t hr ough i 1 [oBinb ® L ¢ ehe tuBY WiRW e Figure
16, a fu%%é%%&%?ngﬁ% dg?hfﬁ%dplﬁﬁéeﬁ?f%%&\%i 1I%F?ber%%rslcri bed. A ptithpe

coupl i ngb8dy.i & tammbdedtionriRaf thenede it dbforiB6d of defoEper invrrdinekteadingui t abl e
material and an outer body 37 forned of steel. The axial ends of the tube
and body are soldered together to define a seal ed chanber 38 therebetween.
An inwardly directed lip 39 is defined by a reduced dianeter central area
of tube 36. An inlet 40 to chanber 38 is provided in outer body 37, into
whi ch a pressurised fluid nay be injected.



A single piece steel pipe insert 41 is provided, having a tral, [i 2
defining two shoul ders 43, 44. Insert 41 has a stepped outi%uﬁ‘)&iéﬁﬂé
def i ni REy1EEIHs45 having a ,. _ _ saw tooth shape. The ippgRIHs9M248Y
alternatively be provided in two pieces that abut . in the assenbl ed
coupling. The two inserts could for 7exarrpl e have flat faced fl anges that
are held together by the inner tube 36 when coll apsed and between which a
sui tabl e seal i ng washer could be received. Alternatively the facing
sur f aces;1,0t, g f leal.:..co ri : QosiL.tively mating
ar range%nsos.m%tletht?mncgﬁgll gggé&égﬁi ?‘Pgﬁwgoobgggi gfga?%lo'rl]ﬁe%%xé: %in {é.) %yonet -type
fittingintembeneted Hyahat@pting.ewed connections having an o-ring or washer
seal, male s .eweg gonn ctors and a_fenmale collar, or_any, other suitable
BTGV

. Y.
connecti on. Rt B0 COMPRRIN R igwe | Mikesinserigryet e pinsy ld@ads of the
i nner tyhg,3bnahen é%%k&ﬁ‘ﬁéﬁ%d%}gﬁg' 18 bl a(t}i\feﬁctﬁg.rélla\ﬁ@egﬁésiﬁgnst e Of
mechani cal sinplicity, ereas "screwed or otherw Se | nterengaged i nserts
woul d s edimgtrigs Grand tbeind eredinleo 2 tindghé eelative posibas abihyg seals 2ahd 8anpr ovi ded
between the inserts to contain the contents of the pjpe, rather than
rel yi ng Bt onEVe spedshampers agniedingd drievesn fee ewar wall of the ghbs eand7 to 20
illust rg{eebgrﬁ?_sequenti al assenbly of the coupling of Figure 16. A first
pipe 46 1Is e ready for coupling by for exanple snoothing an end 47
t hereof . An &ederahginBignte 3 thd soupling iguosipdeted by dnjpithey @éssurited flddd 47 abuts
shoul der, 43. upl i, 5 is then placed gyer the end of_ the pipe 46 and
i nsert Aarough %’%ég’oll{’}gts ?“d%2AﬁthRFeSMQ e Mgy mdE ’@8@9&%4@24 12 abuts
t he end f; Jq : : ' 49.:.S. .t iLngerted into
t he ot héu;gee% X %F&é%ﬁ'gﬁ%‘gﬁ%ﬁgqb‘ét&\‘}\@%n‘ﬂﬁ“ﬁ?g?{a ?ﬁé g%és ?aﬁlr?ears %S‘%‘eﬂt% until end
48 abut sxshaoh.démwatd dafecmbiign 3OtheAulpy @ 2auses $wlartll defekmiatioh fnhd pjpect ed into

chanber 33 bglp.ﬁ?ns of a pog, aonnect ed to inlet 40, causing _inner tube 36
to col | §p<e! She eean % eoppationf the, BibgiSoand Bgaipsstnds ddeémd 41, The
fluid f ] e : Ly d )., wat er,
veget agﬁ )é‘ Hc%lﬁ]gg% ﬁﬂ?@%x{%h%?pﬁ%?rp gﬁs‘lﬂ’?' tg ﬁ%?@%{@)?é?%ﬁ@@kﬁ&éﬁl%ff?%t er supply
pi pes), oé theatutie Adlas propagited, to arsuffityem ektent ssutbtopbh @ gap betveeRelsd tabe §

particul arly suitable fqor use in appl.ications where.the pipes carry a high
br essur @RS RS %6|SF§bs§atb%rP@fmt18§éms¢ée BHSISER (s GO STt £ £ om the
outer tylBeSthrslide thOedddSf 'ﬂl?é’éiﬁz?ﬁﬁ%[)?ﬁiréhg[ﬁhg%ﬂw YAt RaR4RtaRbed Orease:

ni pple may be provided in inle to retain the grease or other fluid in

t he chawrbsly Gs@&llydetecisd esd atrtbatqroentttieisupplyt dfepredsaribeel 188 idgutiofff ddei on of t he
fluid is, 3000 .psi (211 kg.cm 2 and t col.l apse o he jinner tube 36
causes tdﬁgfeﬁé’égﬁfb a‘bﬁncﬂ#&*&ace&f\é F‘?‘fé‘ﬁmoqff&e ngQPﬁ‘ﬁ‘P{’FebﬁPﬁ?@B‘?? es. In one
enbodi Mgah fhctRAnCITURE hipie®brdsfife WG aWNis! PruRcEs 6f 4R chbABteAWi@r St eel
body 37 ma%/ have an~ overall length of 100 an outer diameter of 71.9nm
except af thértube Qoandalic seatls Thusrthe woeplingi instelierrcan beaBreSiha, assuttheg theper ed

ends, and a.wall thickness,of |.5mm The inner tuybe 3 be of copper
ube v e RifErbeGk RS Yin PR Ry She CEDRERARFTRr o copper
The endseRiblé Behneoiitias bekiemad«< brazed to the inner surfaces of the tapered

ends of the outer body 37. The copper tube has an overall length of I OOmm
and an out si da tht embedemensfof ¢® inmentiomildustratedrin Faguresmy thithe pipesiothsi de

di anet er._of 49, wth a i mum t.oot h.depth of O,S The insert may be
of st eellm\%rﬁ%nﬁg?q@?rgraiswe(dﬁ?@ﬁﬁg%tf% ur ‘E)gr@sba n}ﬁt?r_éarl r@%’% ‘%S?fm?%[?f pi pe
insert 43 apmytdRetodRM ddforanaien 41 tHel thbSd bat Whizh 38taind3 IR $hapl ilie Whidh

rect angul ar d{%rooves | ocat ed between ribs 51 provided on its outer surface

in placdtd$ detwmied 4oer pradomdedusesvie® use.| uBhis anihgotrbei tsegase 52 mavi ng

apertures.53 into ich the gripped.pipes can be deforned. Wth the
ot Dl 0 SRt s DRE SRl RE e ARt E O R Gramilet ity
i rregul afrorEnplasticdinidlertal SudiedsDBE | ahe RGIHIEIBER B Be infektRGI iA0Sradd t he tube

facing the rectangul ar grooves or apertures. These irregularities in the
copper tinddgeent te 6oanebe uped rrdiablyawiitlh suchpipawatetialgi al strength).

Furthernore, §oints wth such insert formations may be.fornmed using

el ati vel y | ohEAh e o iBGhled LR Gt e 306 PoTRastlf 220 15

Fi gur es 28ingldpaddof bdalistd @tdel? Bd Ue@niff adifRé atleCP.| ASdinpRaubepy ive pl aced
bet ween the outer surface of the pipes and the inner tube 36, Coil 54 hel ps
to preveiseeivpe withs e ceumlingrhodhetbe siteagndining smivevardlylrxtepdingridn?@ susi ng t he
pi pe end insert also to collapse inwardly. This nmakes it possible to use a
relatively thin pipe insert 41. The pressure applied to the chanber as
fluid is introduced may be controlled using a burst disc 55 as illustrated
in Figure 25 or a sinple pressure gauge or pressure rel ease val ve connected
to the fluid punp to indicate to the operator when the correct pressure has

T




Referring now to Figures 26 and 27, the inlet 40 may i ncﬁd}jeJE‘Nglm
conprisiing a ball 56 biased into position in inlet 40 by neans of a spring
57 thagyégo%ﬁ&?ted within [ip 39. The spring 57 biases phg;dpabhbs2®p to close
the inle 4 , the ball 56 being pushed back agai nst the biasing force of
the spring 57 when an injection devige or punp is offered up to the inlet
40 and fluid is delivered to the inlet under pressure. Figure 28
illustrates the sequential assenbly of a coupling simlar to that of Figure
16, but limit bip2 ipéepBod. NBipetent®RIMRED 20 WiiEh Bie@6 &% iRSbrtcdInto thé Solpling

particul arly suitable when the pipes are already in situ and cannot be

axi al | y iipveesiYelngeits 43 ansl The\saqisttiseiest sepriin e cpserfdnsed, 234 theaand afach

di spl i i s .gai he ends of the pipes. An
Cnaor ¢ B HHRNANE, R0 RleBRCRRS dietpiff CAES S8Ry BRER, Bk AN AUPSe e

over th@leﬂﬂﬁlFQfﬂz@x e tofimithBe BéfE o WIRE ti inSerediel bedushddinm the pipght toget her
and the coupling 35 slid along the g%pes to overlap the ends of both pipes.

In this instadng&e Sshpwp thpocomnenents pelighs\4 afted insgrtioans thermpaends wte

fecor t pil ot DA SRl aper B8 Gl B W

accor di fgsettior dtipsLHE gtgpei endeRichahattiee SoBDEkds ofl tHd IABGE atdspacdd Bém The
arrangenent. of Figure is used for a coupling between a steel spigot of a

f1 ange dbgiclpppiadiacest seals. pl asti cs pi pe, whereas the arrangement of Figure

30 i s used faf; | i n . al, h met al pi pe.
Referring toqﬁggﬁﬁg%&ﬁge%ﬁ %eﬁ%zy 831:%%%%%1&3?@“2"&3’30%081@ piéség{?ptloi ng 35is
posi ti onledlirdet tshePrensiriodd Auid My B2 sediéd thantten defrdl bebwedntie P 61, and

pressurised fluid is then injected into chanber 38 as_previously descri bed.

The f1 akgeysthentbe tifetndotheyssals 1o ardidecthe rdidlypiwapdst defemmatioaroff | ange.
Bt o o A . ! . P it nge. .
2t P angd gt SME B unnc AU RbeSl Ay difEhel B0 AR P T D0 1
pi pe i n pavende shiitet medrts, dhaprdpipetd tightly gripped ibetween tROBDHVID &H 82495

PCT/ GB99/ 04224 14 or groqves, 64 are cuf. The coupling | s then slipped over
the pi panssoisandiihe Haredieadiaf tha ingeis Bibesinto Hiaansrariaes phthe nipRs- phbesti cs pi pe
63 and t a0l i i obS HaRh,E01T I jng 35, the
col | apsem@f&?ﬁ%gr%gglbggf gg%g}sﬂhh ﬁ%héeddgll%s?h%cﬂs? %?%eﬁgghﬁg%gggg?mei nwar dl y
~and becdnsergrgdghe swdli b6 taadtllY f1d defbnmed kars tgreaserpixpemt GRnabodedpdrdors hot or

col d shrunk plastj. t ub, ich is shzluik into securge, en ment wth the
net al pi‘glé‘iébé‘f%Faéh%iﬁ'eo‘%‘gﬁlt 18 48 %Ir%gdfiaﬂy ;?Bgi(i??do‘ﬁ aé’%gg‘ﬁéo E}Fr‘e pi pe 63.
Fi gure id ; S0 i X tR QiR whi ch
cannor e e e o B R . “he
damaged tbepifeoovenftha flarepiopds iof osaivf thedyserts dreavefficisnt B ¢reg dmdinsérésyi ng a gap

t herebet ween. Two couplings 65,.66 are pl.aced er the ends. of. the iron
ol pes, et Bsuiangy Herong ekt B COTeRe WGuAT 1o ST e F gur e
30, but Quktdring ihdeshanae seds.! ek I&n%aﬂ%&ﬁéﬂt%a&ﬁﬁ@lﬁﬁrdvﬁle&% slid onto
one of the iron pipes far enough so that its free end my be slid onto the
ot her piged FHeopl msistapse mEvpe V@RI wsed heith pratérialonech so BRI whichourer | ays t he
gap between the j.ro i pes. . The, coupl i,ngs 6~ and 66..are then placed onto

t he end\éﬁmw%?oélg_{lp%sghe&?ﬁge’?fn%@ §é%8r Bgerlﬁ?_o?%ﬁerﬁlﬁfﬁl&cati on of pressure as
previously deggfetrigtio Fibhes 0T 0GR h APaRiud & iR@tMtcdOVRigPRlay ba uké@Ct ur ed

pi pe without having to use a | ength of pipe made of the sane material as

t he fractouniset pregrarisgdefleidring seawpling Fidhuas dkat 3tustrgteddn Figured onEigussrbodi ment

f the i i igl | d i bed. A. | i ses. b
89 of r BT R L Re R EuE o PUEE R e PR MR e
cont act eqltdy. Weeoldi@y EBudsone RkHovh cbﬁ;ﬁing%ﬂfi hs5and viteaoefergpd b2 two

tubes are not shown separately in Figures 32 and 33. An inlet tube 71 is

pr ovi dedandrthe irseg@der tube 69, and ends of the tube 69 and 70 are seal ed
together with.for.,,exampl e adhesi ve such that, tthe, nlet t.ube 71 ni cat es
w th o chanber g d iR, SRS kel ercatiln prautel v Wil (BeS 3 enbl ot b
coupl i ngswpdrtRh®eSuplghiods 1isnsandt tHd indét 1819Wighed Witldthe@ipldf dnSinfettost _
inserted into an end of a first pipe, coupling 68 is slipped onto the first
pi pe, andb.a AecbawnpinpBiguse d) ithppeniewior & imseaetradad ppsitioptpicagelecthanp 72 is
then placed in position around coupling 68, and is secured by neans of
over-centre latches 73. Aninlet 74 is provided in clanp 72 that is aligned
with inlet tube 71 of body 69. The clanp 72 need not be a perfect fit
around the pipes, but nust be a sufficiently good fit as to prevent axi al
extrusion of the rubber tube 69. As shown in Figure 38, 2 ~r J UN 2003
WO 00/ 39495 PCT/ GB99/ 04224 1% ribs 75 are provided on an inner surface of
cl anp hal ves 72, which engage the rubber tube 69, and help to retain tube

-~ - . -— - .



Canp 72 s then removed from the pipes, and rubber tube2dp JUNRO@3t of f
to,leave just the tube 70 in place on the pipe. The result is a very | ow
profil eqgyiapbigdg as shown in Figure 37. It should be appcatimbsdzshat for
al |l enbodi ments of the present invention, the inner tube that forms the
seal around the pipe does not need t9 be made of copper, as described, but
could be made of any suitable material (for exanple alumnium that wll
deformas required and retain the shape into which it has been deforned.
For embegparamisso bt nidneeureSRig a boi€dH inGrhidtotht i)edtblt iehiGeidiwiet thei t 1S
necessary to ensure that the pipe to which a connection Is to be made can
resi st ﬂ%@t}%dially i nwards forces applied when pressurised fluid is

i ntroduced i he, coupl.in Lo the,case,.. asties pipes,..thg necessary
resistance tonf,kf%hl _Jecc(t)oﬁrp‘%?slésnl gdevaf‘%?dcgsthgﬁégflg% Sg‘%/wr? ﬁ%%kgggep isﬁgth?tsﬁ‘ﬁ_r ovi ded by
an i nserconietistie of tHatifjebtoe nRmes Hbeal RethRhesduntessupk PRGkr eM bhitheailee1gli amet er

pi pes, thick walled inserts may be required to provide the necessary

suppor t Hregsutispd Pridds thes ipjepied @s indaept thp shadedtaresrofdtigye Ossouaseto and it

may be undesirabl eq4d.0 e insert ith the regut.red | L thickness. It is
pousi b SHEARE erts' @ diffim YRRl RRoEF B NEERS 4B Ginesi rabiy thi ck
wal | by provifthidgmagibefigiecedddm &y shitablealelive) for bldnpivvalhagdopsiasit duri ng

coupling pressurisation, the reinforcenent subsequently being renoved. One
possi bl @rapatendieyasmuntp Ihgiwested Ayidicesldrhe fpeexempleminsral oilplthpughsior at ed i n

outor - bongreAppRisrdBF Chlfighn RHRE] b jhoy BRI ISR r *boay”

to |im tdiffeenPr fERIUrwhith Reuldppbt eth batyWwegBuibendyt @iusbodacteptablee | nner
copper tube, and an insert 80 defining a flange 81. As shown in Figure 39,

t he i nsdPntagonation J&reyampledt is pessihiel tase ar 98 vegetable-oil assbriimed®rnO

00l 3949 : i s,.agal free end
of the R 43¢ e Aultmuilconisafic SrrRERoln BEELT LAM M esclfes  °F 0

pi pe 82.froMeheadipingafteebedl ditrathidwill beevddmpduthg gubstvpeneingderiohy sl i dabl e
medge-shaped,bod%welenents 83 and 84 is pushed int&ﬁihe i nsert. The body

el enent sl @Fssishin e IRPFeliqned assrmbiescqupkiagss i mpighiche deasiEapls 10Arr4986 &oF ¢ he

posi i oty 6 £AG000Y o &l BIRISof ROVl o iy Buthsi de di aret erof

the reinforcing device 1's a maxli num such cing device is a
cl ose slidi ngI'é tcoupiéngiead hiesdrivedrmaPthe Haaufacwyedefroneaty £HPropreteB4 ar e
connected by |evers 85 and 86 t.0 cable 87. After positioning tffe

r ei nf or dPAEHEevIeeerample dhy prupling dodigs carld ks manutaciured fret mildrsiedlner pi pe

88 is p t i I e pipe 88
al so as@gggﬁgﬁltﬁg itgﬁﬁse&gg&rﬁgmg{éé\}lﬁrgg%fgﬁ %’ﬁ%ﬁﬁg%g%% gté 58%%&7 E”!tqhe bur st

di sc 79 thadinbatimsertt lo&Figules 4atporaopid &t rmamifasigad &ohestaiblessstegbpl | ed. Al t hough

not shown in Figures 39 tg 41 , this will| forgce_.the ends. of pipes, 82 and 88
into the gr oogégrrd%g Y giﬁ“f%eloitﬁ§3r%ﬁ56‘.er 4H 041%%?‘5%1’5V§nt§i5‘pﬁﬁlrted by

the rei ”ﬁ@«g&kﬁﬂe@evﬁﬁ?ep_@%é’% S%Hif 9?51%1 QhicH a bR 28NS Fdckive@Stkltipd 1 n the

i'nsert 80 being a ti it on the reintforcing device. After the applied

pr essur edéfminge be dseardlyt aending fibr2di wigcl ésviocaed adjpednt enl irdett ophingh20 | nsert
within ich it is now a.tight fit by fensiqni e cable 87, the levers
85 and BEgELaionah el afabe bety 2 st FreSaT i TRe SBAR0RY B i nit ally
pulls thea&tntHetlddQulPihir §'sedTBd Endiibel & ddteld BEivdeR the BbELE URd!tRe t Ne body
el ement 84 as shown in Figure 40. The reinforcing element can then be
pul | ed obedyol7 inte wihivder pre@risesl fikidwaybainféctpdrtbroagh opemthgt 3Hen pul | ed t hr ough
the pipe 88. An insert 31 is provided which defines two outwardly extending ribs 32 and
outwardly flared ends 33. The ends 33 are sized to be an easy sliding fit inside pipe
ends 34. The body 27 may be fabricated from steel, the tube 28 may be fabricated
from copper, and the insert 31 may be fabricated from stainless steel.

To assemble the coupling as shown in Figure 10, the insert 31 is first pushed
into one of the pipe ends as shown in Figure 11. That pipe end and the insert is then

pushed inside the coupling body until the pipe end bears against the rib 29 defined by
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conprisi'ng a tubular inner nenber defining a socket for cheﬁyf\hgwatubul ar

def or malglygegbpgeENt to Which the coupling is to be conneetepoansnut er
menber whi ch extends around and defines an annul ar chanber with the inner

tubul ar menber, and an inlet communijgating with the chanber to enable
pressurisation of the chanber by introducing fluid to the chanber through
the inlet, the tubular inner menber being radially conpressible by

pr essur itgatibernsods sihbem_qﬂ@gga_w 12.0TB¢ biBet fife tsiBeh pustRafinsiamblea,qalyagent wi thin
the socket., characterised in that the coupling conprises a tubular insert

whi ch i resde 8lip gverrikerdiacgng aad of thednsertd lomtil Kbearglagainst taddincpabtib 38| enent to

whi ch l.i ' . h | ar. i bei d
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2. A coqmiﬁag;@@gggc@adn;gmhghmle@bemhg jgvherein two seals are | ocated between

the inner and outer nenbers at positions spaced apart along the |ength of
the inner tubtiguie Wesbews thedassemblypefsFigures i Hadtenfthe fndedtioneef atigsinseal s

closin n he.annular chamher.. 3..A C | i according to.claim?2,
Chorei o RS20 dhe bGRTRY | THe B o s8R LEME RESPRAER Whiskin: o
nmenber s.when Mixed4pt tolforn? & ¢ornfieior-fesislani mlia,bow?.e Tk Redil @ pRRted ke formed

by expl osive welding. 5. A coupling according to claim2, wherein the seals
are for risgssyle Sbficientdel compmssdhedipe enhénagaingt the insstip)!i ang tacawsedinbert o cl ai m
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inserts and the soldered seals defined between the body 27 and the tube 28.

If extreme end loads are applied to the pipe 34 it may be that the pipe ends
will be pulled a short distance out of the coupling body to the position shown in
Figure 15. The ribs 32 enable this to occur, acting in effect as an expansion joint. As
the two ends of the insert are pulled apart, the flared insert ends 33 move to a position
radially inside the relatively thick body of resin initially formed between the insert
ends.and the soldered seals. The grip on the pipe thus increases as the inseft €iids 33"
can only be pulled further out of the coupling body by further extrusion of the pipe
wall from immediately adjacent the flared insert ends 33. Thus very high end load
resistance is achieved. Furthermore, if the end load is subsequently released or
reversed and the insert ends are pushed together so as assume once again the positions
shown in Figure 14, any damage to the outer surface of the pipe ends 34 does not
result in leakage as no relative movement occurs between the pipe ends and the insert
31. The illustrated coupling is thus extremely reliable even in conditions when
substantial and varying end loads may be applied.

A settable resin may be injected through the opening 30 from a pump in which
two components of the resin are mixed in a nozzle whici'x is applied against the
opening 30. A simple pressure indicating device may be provided to indicate the
magnitude of the applied pressure so that the installer can be sure that the appropriate
pressure is applied to the injected resin. Alternatively the coupling may be arranged
to provide a physical indication of the application of an appropriate pressure, for

example as a result of seal failure or the like.



a respectirve pressurised fluid inlet. 7. A coupling accorfijng
preceding claim conprising neans for permtting | eakage g# ﬁlg&zmaed

fluid frpgobBsyeghanber if pressure within the chanber expgegdsonos224
predetermned [imt. 2 ~J |~ 1~ 2003 WO 00/ 39495 PCT/ GB99/ 04224 18 8. A
coupling according to claim?7, wherejp the | eakage permitting neans
conprises a burst disc incorporated in the outer nmenber. 9. A coupling
according to claim7, wherein the | eakage pernitting nmeans conprises a seal

bet ween t he i nnagillabsl mdtdehaimaiaes Srriedltnt Aldstrantlit B FzuRELIGt@Y 15 ned
radi al conpression of the inner nenber. 10. A coupling according to any

pr ecedi ngeletivglin thighwaltsdncampeneat uhayr be rised. b ds highly ndvardageaus anl y

i nwar ds ex ' nber to lim.t the th of insenti of uhul ar
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precedi ngradtédl than \Web@Sige dRerRUtAIThEBIRE to 1be iHRFQMARRE BN exdnife iRl et
conprises neans for engaging an opening in a support clanp w thin which the
coupl i ng siuatidre wheseh veupling has wlsdied diravgh sreeipsndadopipasihidhl iy tobe war ds
expansion qof the outer .nmenber resulting from pressurisation of the chanber
whi ch co ?ﬁegates with the inlet. 12. A coupling according to claim1l I,

wherein the i mMea@ YW &EBigare! 1)Q RXheNebadiRhObf thediRdedtil Wil Yeout war ds

fromthe deformabl e outer nenber, the tube being adapted to be inserted

i nt o t he desaarbgdopenipegoupling 35 is formed from an inner tube 36 of copper or another
suitable material and an outer body 37 formed of steel. The axial ends of the tube and
body are soldered together to define a sealed chamber 38 therebetween. An inwardly
directed lip 39 is defined by a reduced diameter central area of tube 36. An inlet 40 to
chamber 38 is provided in outer body 37, into which a pressurised fluid may be
injected.

A single piece steel pipe insert 41 is provided, having a central rib 42 defining
two shoulders 43, 44. Insert 41 has a stepped outer surface defining teeth 45 having a
saw tooth shape. The insert 41 may alternatively be provided in two pieces that abut
in the assembled coupling. The two inserts could for example have flat faced flanges
that are held together by the inner tube 36 when collapsed and between which a
suitable sealing washer could be received. Alternatively the facing surfaces of the
flanges could be conical, concentric or positively mating arrangements. The two
pieces could also be interconnected by a bayonet-type fitting, male and female
screwed connections having an o-ring or washer seal, male screwed connectors and a
female collar, or any other suitable connection. The advantage of holding the inserts
together by means of the inner tube 36 when collapsed engaging flat faced flanges is
that of mechanical simplicity, whereas screwed or otherwise interengaged inserts
would support a greater end loading force. Preferably a seal is provided between the
inserts to contain the contents of the pipe, rather than relying upon the tube 36 to
contain the pipe contents. '
Figures 17 to 20 illustrate the sequential assembly of the coupling of Figure

16. A first pipe 46 is made ready for coupling by for example smoothing an end 47
thereof. An end of insert 41 is then pushed into pipe 46 until end 47 abuts shoulder
43. Coupling 35 is then placed over the end of the pipe 46 and insert 41 so that lip 39



13. A coupling according to claim 12, wherein the clanp openin wms a
seal with which the inlet tube engages to prevent pressuri dv;lghl I

penetr aybResLEWeen the clanp and the defornmabl e outer 99/0d84 A
coupl.ing according to any preceding claim wherein the chanber is filled
with a fluid which hardens after pre@surisation of t he chamber. 15. A
coupling according to any preceding ¢laim conprising neans for closing the

inlet to prevent |oss of pressurisation fluid fromthe chanber. 2 ~ ~~N
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A coupl btigr and asfdionglii® 3anyetprees étbenOd IChid MAneybsieeB 6 ubtie ehdilglaBhtsi Nner .
menber i s a_copper tube. 18. A coupling according to any preceding claim
wher ei nsb%d%&f&ﬁnérhpi?ﬁsert is provided with surface formations to grip the

el ement. af t ery Ladbakde) 4NAE Gy del S 100 hGEROTs b %neAccqupling accor ding

to claim 18, erein the surface formations I ne circunfer |y
ext endi sgnieetidnto iRt 46) easipgiingeraaboB6litngollapse; | thérebyl Sealinhahebmistdfe surface

formati ons define circunferentially extending rectangqular grooves. 21. A
coupl i n¢heapipey agaiest irsert| i nd hafluidiase b grassee lﬁlhé?@Y]gQSrWﬁ@ TOREVEREf i ne
water ingress), water, vegetable oil (which is preferred if the coupling is used with
water supply pipes), a hardenable resin, or any other suitable fluid. Resin is
particularly suitable for use in applications where the pipes carry a high pressure as
the collapsed inner tube 36 benefits from some support from the outer tube 37 due to
the hardened resin. A one-way valve such as a grease nipple may be provided in inlet
40 to retain the grease or other fluid in the chamber 38. The pressure created in the
chamber 38 by injection of the fluid is 3000 psi (211 kg cm™), and the collapse of the
inner tube 36 causes the teeth 45 provided on insert 41 to grip the pipe surfaces.

In one embodiment of a coupling of the type shown in Figure 16, the outer
steel body 37 may have am overall length of 100mm, an outer diameter of 71.9mm
except at the tapered ends, an inner diameter of 66.8mm at the tapered ends, and a
wall thickness of 1.5Smm. The inner tube 36 may be of copper tube with a wall
thickness of 16 SWG and formed from C106 half hard copper. The ends of the
copper tube arc brazed to the inner surfaces of the tapered ends of the outer body 37.
The copper tube has an overall length of 100mm and an outside diameter of 66.7mm.
The insert 41 may have an outside diameter of 49.8mm with a maximum tooth depth
of 0.5mm. The insert may be of steel with a material thickness of 10 SWG.

Altemative forms of pipe insert 41 may be used, Figure 21 illustrating an
insert 50 having rectangular grooves located between ribs 51 provided on its outer
surface in place of teeth 45, and Figure 22 illustrating an insert 52 having apertures 53
into which the gripped pipes can be deformed. With the embodiments of Figures 21
and 22, the copper tube is deformed in an irregtilar manner with the deformation
being greater in regions of the tube facing the rectangular grooves or apertures. These
irregularities in the copper tube contribute to end load resistance (axial strength).

Furthermore, joints with such insert formations may be formed using relatively lower

pressures.



openi ngs extending radially through the insert. 22. A c%hl MNaZQQadi ng to
any. preceding claim wherein the tubular insert is attached to a flange.

23. A pwoeoocougs i ng according to any preceding claim wistRGRYYdIR24end of
the tubular insert which is introduced first into the tubul ar deformable

el ement is outwardly flared, and thejdength of the tubular insert is |less
than the length of the socket, such that the portion of the el enent which
is defornmed radially inwards extends axial |y on both sides of the flared

end of the tubighfds INeRT D4 illustrate thelhstl offd fk@] W6 O B3¢ Bray REeTHIGRRO/ 0422420

20 24. A pipe coupling according to any preceding claim, conprising a
t ubul ar betiwesn thepates surfade offthe pipehandstbe innet wbe 6 eoilidihglpstthprayant of one of
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the to tddpsy indRtdy M EhisnAes IRk Eble 2Puseh Blaifel§ YR bipRdnRacAr ding to claim
24, wherein the tubular insert 'is ribbed to define an expansion joint to

enabl e axi al Ekparessuse applitddorthe abamben apfluidhis intedsiviced miap ercontrolied A pi pe
coupling accordi ng. te.cl aim 24.0r .25 erei.n the tubular insert is ribbed
Co T m tosfEe bl Hish 35 o Bl B piediny o Bole e bRl Ut or b
el enent Sreledde vAlv cBitheERURS HHRHEE G B IndiuUARRMO bEGERE Mek R dBrredhier € n a
reinforcing menber is positioned between the inner tubular menbers and the
t ubul ar pressvrsbasl keenrenghed insids thexchpimber. coupl i ng according to claim 27,

wherein the regipforcin I nt i.s a al, coil.,29. A.nethod for
connecting a U2 nag'f g‘? ?FE%LFES g?e?ﬁg??’t eami%u?)(fi’ﬂa_d' EBnitsEi §in‘3vea radial ly
conpr essidMhridisd el Rl IBi8ded TRISDSIsitRal thNhiBY4@bS atlRs of AEHNDST bhat e

defornmabl e tubul ar el enent is inserted, wherein an outer nenber extends

around aledatdémithes lipA%adheprngchbbibes thertha bgho alose tieanlecdhthaballib ng with
t he chanper, the .npressure.of t.he introduced fl ui eing. suf.figient to
ot or e pliiRaae Sekify e 6idspl RLCOURE rlnet WBS| BaRibA foBi 1
char act egd s@flp igbffdied up tethe aled 40NGdTRAPTsideBvered folthe!inddt uhfsgrdssidel ch s
inserted into_the end of the tubular deformable elenent and in that the

tubul ar i nser Figuse 38 ilwiyatpsitbe equiential rmesentbly af pponplingr dmiilar tor that Pbn of the
oul ar_ LAY RS SHERSMe i A 0K EAR 7oL el B e
pressuri agthbid wheh thetpipes R AFAGP AT situ and cannot be axially moved relative to one .
another. Ends of pipes 46, 49 are each displaced sideways so that access is gained to
the ends of the pipes. An insert 58, 59 is placed into the end of each pipe, and a
coupling 35 placed over the end of one of the pipes. The pipe ends are then brought
together and the coupling 35 slid along the pipes to overlap the ends of both pipes. In
this instance, a lip 39 cannot be provided on coupling 35. The pressurised fluid is
then injected into chamber 38, as previously described.
Figures 29 and 30 illustrate the use of a pipe coupling according to the present
invention to connect a flange to a pipe. The arrangement of Figure 29 is used for a
coupling between a steel spigot of a flange and HDPE or other plastics pipe, whereas
the arrangement of Figure 30 is used for a coupling between a flange and a steel or
other metal pipe. Referring to Figure 29, a flange 60 supports a spigot 61. A
coupling 35 is positioned on the end of a pipe 62 which then receives the spigot 61,
and pressurised fluid is then injected into chamber 38 as previously described. The
flange 60 may then be used to connect the pipe 62 to another flange. Referring to
Figure 30, a coupling 35 is welded into an annular opening in a flange 60. A short

length of plastics pipe 63 is slipped onto a metal pipe in which saw-tooth shaped teeth
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that expansion of the outer nmenber ijg limted by contact with the clanp
after introduction of the pressurised fluid into the chanber. 32. A nethod
according to claim?29, 30, or 3l, wherein a reinforcing nenber is
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10% o0& (gx;efrlfag;so %)coggp( %e-tween the iron pipes. The couplings 65 and 66 are then placed

onto the ends of plastics pipe 67 and secured by the application of pressure as

previously described. This procedure makes-it easy to repair a fractured pipe without

having to use a length of pipe made of the same material as the fractured pipe.

Referring now to Figures 32 to 38, a further embodiment of the invention will

be described. A coupling 68 comprises an outer tube 69 of rubber and an inner tube

70 of copper. Initially the tube 70 is contacted by the tube 69 along all of its length

and therefore the two tubes are not shown separately in Figures 32 and 33. An inlet

tube 71 is provided in the outer tube 69, and ends of the tube 69 and 70 are sealed

together with for example adhesive such that the inlet tube 71 communicates with a

chamber defined between the tube 69 and 70.

In order to assemble the coupling and pipes, a pipe insert 41 as shown in

Figure 16 is first inserted into an end of a first pipe, coupling 68 is slipped onto the

first pipe, and a second pipe is slipped onto insert 41. A two-piece clamp 72 is then

placed in position around coupling 68, and is secured by means of over-centre latches

73. Aninlet 74 is provided in clamp 72 that is aligned with inlet tube 71 of body 69.

The clamp 72 need not be a perfect fit around the pipes, but must be a sufficiently

good fit as to prevent axial extrusion of the rubber tube 69. As shown in Figure 38,
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93" 10% (& () - §ressurlsed fluid is injected via inlets 74 and 71 into the space between inner
tube 70 and rubber tube 69. This causes the inner tube 70 to collapse inwardly, the
clamp 72 limiting outwards expansion of the rubber tube 69..A seal 76 carried by the
clamp 72 engages around the inlet tube 71 to prevent pressurised fluid entering the
space between the rubber tube 69 and the clamp 72. Thus the injected fluid enters the
sealed chamber between tubes 70 and 69, the tube 70 is displaced radially inwards,
and the inner surfaces of the pipes engage the insert 41.

Clamp 72 is then removed from the pipes, and rubber tube 69 may be cut off
to leave just the tube 70 in place on the pipe. The result is a very low profile coupling
as shown in Figure 37.

It should be appreciated that for all embodiments of the present invention, the
inner tube that forms the seal around the pipe does not need to be made of copper, as
described, but could be made of any suitable material (for example aluminium) that
will deform as required and retain the shape into which it has been deformed.

For embodiments of the present invention to function effectively it is
necessary to ensure that the pipe to which a connection is to be made can resist the
radially inwards forces applied when pressurised fluid is introduced into the coupling.
In the case of plastics pipes, the necessary resistance to the compressive forces
applied by the coupling is provided by an insert pushed into the end of the plastics
pipes. With large diameter pipes, thick walled inserts may be required to provide the
necessary support for the plastics pipe during the application of pressure, and it may
be undesirable to use inserts with the required wall thickness. It is possible however
to avoid the use of an insert with an undesirably thick wall by providing
reinforcement to a relatively thin-walled insert during coupling pressurisation, the
reinforcement subsequently being removed. One possible arrangement for providing
insert reinforcement is illustrated in Figures 39 to 41,

Referring to Figures 39 to 41, the coupling comprises an outer body 77, an
inner copper tube 78, a burst disc 79 in the outer body to limit the pressure to be
applied between the outer body and the inner copper tube, and an insert 80 defining a

flange 81. As shown in Figure 39, the insert 80 is pushed into the end of a pipe 82
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10/ insert. The body elements 83 and 84 have facing ramp-hke surfaces such that given

the position of the body elements shown in Figure 39 the outside diameter of the
reinforcing device is a maximum such that the reinforcing device is a close sliding fit
inside the insert 80. The body elements 83 and 84 are connected by levers 85 and 86
to a cable 87. After positioning the reinforcing device in the insert 80 as shown in
Figure 39, a further pipe 88 is pushed onto the insert 80, the cable 87 extending
through the pipe 88 also as shown in Figure 39.

The device is then pressurised until the burst disc 79 indicates that the
appropriate pressure has been applied. Although not shown in Figures 39 to 41 , this
will force tile ends of pipes 82 and 88 into the grooves defined by the insert 80. The
insert 80 is supported by the reinforcing device, radial compression of the insert
resulting in the insert 80 being a tight fit on the reinforcing device.

After the applied pressure is released, the reinforcing device is pulled out of
the insert within which it is now a tight fit by tensioning the cable 87, the levers 85
and 86 operating such that axial force applied to the cable 87 initially pulls the
reinforcing body element 83 to the position relative to the body element 84 as shown
in Figure 40. The reinforcing element can then be pulled out of the insert 80 as shown

in Figure 41, and then pulled through the pipe 88.
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10 CLAIMS

1. A coupling comprising a fubular inner member defining a socket for receiving
a tubular deformable element to which the coupling is to be connected, an outer member
which extends around and defines an annular chamber with the inner tubular
member, and an inlet communicating with the chamber to enable pressurisation
of the chamber by introducing fluid to the chamber through the inlet, the tubular inner
member being radially compressible by pressurisation of the chamber to grip the tubular
deformable element within the socket., characterised in that the coupling comprises a
tubular insert which in use is inserted into the end of the tubular deformable element to
which the coupling is to be connected, the tubular insert being arranged to limit the radially

inwards deformation of the tubular deformable element.

2. A coupling according to claim 1, wherein two seals are located between the
inner and outer members at positions spaced apart along the length of the inner
tubular member and on opposite sides of the inlet, the seals closing ends of the

annular chamber.

3. A coupling according to claim 2, wherein the seals comprise 0-rings located

between the inner and outer members.

4, A coupling according to claim 2, wherein the seals are formed by explosive
welding.
5. A coupling according to claim 2, wherein the seals are formed by soldered or

brazed joints.

6. A coupling according to claim 2, 3, 4 or 5, comprising at least two pairs of
seals, the seals of each pair defining a respective chamber communicating with

a respective pressurised fluid inlet.

7. A coupling according to any preceding claim, comprising means for permitting leakage of
pressurised fluid from the chamber if pressure within the chamber exceeds a

predetermined limit.
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disc incorporated in the outer member.

9. A coupling according to claim 7, wherein the leakage permitting means comprises a seal
between the inner and outer members which fails after a predetermined radial

compression of the inner member.

10. A coupling according to any preceding claim, wherein the tubular inner member
defines a radially inwards extending member to limit the depth of insertion of a tubular

deformable element into the socket.

11. A coupling according to any preceding claim, whereas the outer member is
deformable and the inlet comprises means for engaging an opening in a
support clamp within which the coupling may be received, the support clamp
resisting radially outwards expansion of the outer .member resulting from

pressurisation of the chamber which communicates with the inlet.

12. A coupling according to claim 11, wherein the inlet comprises a tube
extending through and radially outwards from the deformable outer member,

the tube being adapted to be inserted into the clamp opening.

13. A coupling according to claim 12, wherein the clamp opening supports a seal
with which the inlet tube engages to prevent pressurisation fluid penetrating

between the clamp and the deformable outer member.

14. A coupling according to any preceding claim, wherein the chamber is filled

with a fluid which hardens after pressurisation of the chamber.

15. A coupling according to any preceding claim, comprising means for

closing the inlet to prevent loss of pressurisation fluid from the chamber.
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non-teturn valve in the inlet.

A coupling according to any preceding claim, wherein the tubular inner member is a

copper tube.

A coupling according to any preceding claim, wherein the tubular insert is provided with

surface formations to grip the element after radially inward deformation thereof.

A coupling according to claim 18, wherein the surface formations define

circumferentially extending teeth.

A coupling according to claim 18, wherein the surface formations define

circumferentially extending rectangular grooves.

A coupling according to claim 18, wherein the surface formations define

openings extending radially through the insert.

A coupling according to any preceding claim, wherein the tubular insert is attached to a

flange.

A pipe coupling according to any preceding claim, wherein the end of the tubular insert
which is introduced first into the tubular deformable element is outwardly flared, and the
length of the tubular insert is less than the length of the socket, such that the portion of the
element which is deformed radially inwards extends axially on both sides of the flared

end of the tubular insert.
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25. A pipe coupling according to claim 24, wherein the tubular insert is ribbed to
define an expansion joint to enable axial expansion and contraction of the

tubular insert.

26. A pipe coupling according to claim 24 or 25, wherein the tubular insert is

ribbed to limit the depth of insertion of the insert into the tubular deformable elements.

27. A pipe coupling according to any preceding claim, wherein a reinforcing
member is positioned between the inner tubular member, and the tubular

deformable element.

28. A pipe coupling according to claim 27, wherein the reinforcing element is a

metal coil.

29. A method for connecting a tubular deformable element to a coupling comprising a
radially compressible tubular inner member defining a socket into which the deformable
tubular element is inserted, wherein an outer member extends around and defines an annular
chamber through an inlet communicating with the chamber, the pressure of the introduced fluid
being sufficient to deform the tubular inner member radially inwards to grip the element,
characterised in that the coupling comprises a tubular insert which is inserted into the end of the
tubular deformable element and in that the tubular insert is arranged to limit the radially inwards

eformation of the tubular deformable element.

30. A method according to claim 29, wherein outer member is not substantially

expanded by introduction of the pressurised fluid into the chamber.
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31. A method according to claim 29, wherein the outer member is such that if unsupported it
would be expanded by introduction of the pressurised fluid into the chamber, and wherein
the coupling is supported in a clamp arranged around the outer member such that expansion
of the outer member is limited by contact with the clamp after introduction of the

pressurised fluid into the chamber.

32 A method according to claim 29, 30, or 31, wherein a reinforcing member is positioned
within the tubular deformable element and the insert during pressurisation of the chamber

to prevent collapse of the element.

33. A method according to claim 32, wherein the reinforcing member comprises a

removable body which is removed after pressurisation of the coupling.

34. A method according to claim 32, wherein the removable body comprises two

interengageable wedge-shaped elements.



