;e3e| Xy| 4 6TXMJ WO 02/ 086371 PCT/ AUO2/ 00487 PI PE COUPLI NG Thi s inventi @
rel ates to a coupling of the type having a nut and a grip-ring that is

sui tabl e #gi ng the outer surface of a polyneric pigR1a6h2lee4s0f the
type where the pipe nmay be inserted intio an already assenbl ed coupling. 5
BACKGRClJND OF THE | NVENTION 10 15 20 25 Coupl wﬂ |ﬂ®ﬂﬁm for engagenent

with the ‘ét? qﬁbace of a polyneric pipe are The coupl ings
generally I'nc a sub-assenbly of a conpressi resilient

gasket ring per rranently attached to the inner end 6¥%%%e conpression

sl eeve, 19, Gh{ bR feIFRERES co@@ 3f gllgtt Tﬁk@ir@aasllﬁﬂtana'a@ugefﬁ@ClH&t@E@ita%I’é for

, abutment 1'n"a socket In fle nut I's tightene further
t i ght eniengagihg trieeouiertsurfa@ﬁ afl 4 polyenin pine ard istab thertypewherertberbir may henat i ts

I nwar dl | chida engage the outer surface of a pipe to
. whi ch tms%grgg (ﬁgagiﬁé tta he%ﬁt#ﬁﬂﬁ]«gnd of the pi p ' I nsertabl e

t hrough the gripping nmenber and sleeve and into th @m 'Blﬁ the body.
Ther g ar@%{@ﬁogwoﬁq@Equr@)Nsurfaces within t Iing and the

nut that abut nner and outer surfaces of a flange ouf@@%ﬁding fromthe
outer end of the conpression sleeve. These couplings have proven to be very

successfgluplim diabReliol sjab¥mamdvifRERUGE slrtatedhe paRrfriaplpearededr eat

success. A practical problemthat is fre entI encountered with sych
coupl i nd®ow8- Thacoymliagz genaralygnglude & sub- 6?9?6 @aqqmnfai%qn slenye; 8 58516AL

such as JaQR@sing perfB@ichlly BRX®Rd té1HeaN R endl BEtheboHpResafonRlcast, £gfgpitiy 1 ngs i's
such that commdn knowl_edge assunes that they require |ength to(&row de for

the str dpgynbernardiagut. ﬂmssasm rigg SNFeYtere A8 @ieéﬂgiazéoqut 'nﬁ'?fb?q s thet al
fit tmngsiuhi%\iehiéﬁea aiiﬁﬁdnwm@ﬁteﬁﬁnpwméh@réampkb%r@%ém dripBiRY hermr gych

shorter. These are however sSignificantl nor e expensi ve than noul

pl ast i c teatiisinwaydly directed barbed Prejedions eﬁQﬂQ@dhe B'F'tef H@%P@ééﬂpei tﬁ\‘i’@iﬁhitﬁ?i to
provi de dppiirf i® hﬁé‘ctﬂe@uﬁhé BHd bRk pmya% ﬁr@a@%sehabl\emﬁbu@pme g‘?ib?ih fhember

abovenenti oned problens or provid useful alternative,

by provﬁd‘idrﬁd)eeé{eﬁﬂﬁﬂti)@eo’i%b?‘i"hﬁ‘etm TBergiagﬁﬁiSP@quegd abHBPQME SURFALES hit herto

known.  Ththn {n@%ﬁiéoigingha@melmmatasatmrﬁ\sha%tei Burktdtdt of &#iEingdl astic raw
material Is needed her advantages of shorter plastic couplings relate to

i ssuds crutsianding R thtpderrns ofdhe SUMRTEssAHYPe®: i on, and weight. WO
| 12/118G371 PCT/ AL102/ 00~87 2

These couplings have proven to be very successful, both technically and commercially and

have achieved great success.

A practical problem that is frequently encountered with such couplings is that the coupling is
too long for particular applications, such as homes and meter boxes. However, the nature of

20  plastic couplings is such that common knowledge assumes that they require length to
provide for the strength needed.

Thus, in applications where size is important metal fittings have been used whose strength
properties allows them to be much shorter. These are however significantly more expensive
than moulded plastic couplings.

25  Itis therefore an object of the present invention to provide for a pipe coupling that overcomes
at least some of the abovementioned problems or provides the public with a useful
alternative, by providing a plastic coupling that is significantly shorter than hitherto known.
This results in significant cost savings in that less plastic raw material is needed, Other
advantages of shorter plastic couplings relate to issues of stocking, warehousing,

30 transportation, and weight.



BRI EF SUMVARY OF THE | NVENTI ON According to the invention there is provided

a coupling for connection of a polyneric pipe, said coupling including, a

hol I ow boQy, faks5d an external thread extending at |east igphadiddbiiereal ong

and having an I nner surface; a nut threadably engagi ng said body external

t hreads, said nut having at one end an internal thread co-operable with

sai d bo%lEﬁ@fl\ﬁﬁkR\(%@?qEqﬂgENﬁgﬁNd' ng a hooked projection adapted to

extend over at least part of said body inner surface said projection

including a first inner surface generally parallel to said body inner

surface, @ﬁ@qe%&ﬂbmeﬂw ERPBIBLAM oBUpIhG§6 cbhnd2tbE BHA PelybRELIpBE | Nner

. edge of Ascg? I'nner lsur face; o %:P@olrma ° wl ?pplcngnme Ea\);l nggbltpfl rst
sur f ace sgisirovaling/ingluding:l el to said body |nner sur f ace and havi ng a second
out war dl PinBash&rebioh sai d

monbar Pl S ERAT NG Hh SR A A A et Grep b T an S a5 8, 3

nut , Ssaiiehesgurfaceiond surface abuts agai nst and exerts a force 15 on said

grippin i{éag i

directi %n'ﬁsm@gséﬁagrﬁg%g] gm % %Qfethdrl mé% s ggldﬁﬁ&eu QFI rﬂérnal

| ongi t udhriegd! c9-opatablet with sﬁmpodys@wnaminrea aad lf@lﬂ'ﬂﬂ@(?eh@lkﬁd pm;;e@ap@ ng@wtaé sai d

body fir ?@rea d E‘Pd/r?ﬂ ,

radi al | yéfeﬁtégdé tlé:a}%ﬁéﬁﬁ?aa?eﬁ Q"e’%%ﬁ%‘g te(r)gal 'E Je r%gﬁg&l}@ 'a:?i'rrﬁg’i r![eYhe body

and uporsuffaee @@er@llygiataélﬁl tagaiskbadydnnensyrtacg; sgr?qn;s Mwa;dly@@avﬁﬂglag syfadeace i s

cauggd tBtehkin ‘?rdnﬁ"i‘r‘@ru‘?de\fea bfsiid hﬂgr%céecond surface. Preferably, the

d

body inner surface I's tapered and diverges outwardly of the body so that

upon ti W@Wm@lmnp@mgdnemberd@vm@ fgsti quriaeegenesallyparallebtossgidtbastydynes
percent agf, ﬁg and J}Eﬁtj a §ddonll oBMrA§ @orﬁ% §% 8G@t itach fé?teh@?% Ifdg id firdf f ace

wher ei n sal S reinforces” sai agal nst any ra orce. 25
Simlar |syrfa@enéauduﬂemb¢rsmcltgm§ weliallyrinwarebarhper ed and converge inwardly so

that upQihdigihAiidefiha SFLAh AUl ss nlBosiid Mabaabn@\ésa 5{% S@hdahady a

per cent age of rst surface abuts agai nst I nner surface
wherléi n ofcgait! Graping membere|snmnob%:§faseb@lhmmthedgmltndmalam radai ditectiensde.

Prefera f the
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wher ei n fugisnrtaceyslidingiatengside saiddoaly first h@rfamo surfaces abut agai nst each
other until in a fixed position at which time the body reinforces the nut

against any radial force. It is convenient if the taper on the body and the
nut is direterably dhagri-ing hasdnevesmusicinndy eadiadly ynveardly jit haﬁ@ngéqﬂrthﬁﬁ@eti@ of the

or der ofthégg}egég dﬂﬁ@tﬁé‘ﬁody ard l@gnq\%%%?ﬁéﬂmﬁg{r@%?/&%@r% "d] 2ch y nay

i ncl ude an en apted to ‘engage de 1hto the cavi by the
nut 20odysusiaee israusrsbirstdeinvaedly against the nut second surface.

Preferably, the body inner surface is tapered and diverges outwardly of the body so that
upon tightening of said nut as the grip-ring moves into said body a percentage of the nut first
surface abuts against the body inner surface wherein said body thus reinforces said nut
against any radial force.

25  Similarly, the nut first surface may be tapered and converge inwardly so that upon tightening
of said nut as the grip-ring moves into said body a percentage of the nut first surface abuts
against the body inner surface wherein said body thus reinforces said nut against any radial
force.

Preferably, the body inner surface is tapered and diverges outwardly of the body, and the nut

30 first surface is tapered and converges inwardly wherein upon tightening of said nut the two
surfaces abut against each other until in a fixed position at which time the body reinforces the
nut against any radial force. It is convenient if the taper on the body and the nut is of the
same order, and more preferably still the taper may be of the order of several degrees.



Preferably, the grip-ring includes an outer annular lip extending
rearwardly from sai d second surface, said grip-ring adapted to abut agai nst
sai d bodyyuwh nut is in a non-tightened position wherpgih@snhfie nut is
bei ng tlghteneg |t is conpressed causipg the lip to enter into said body,
the outer edge of said I|p abutting against the body inner surface to

provi de r nd

sur f aceTlﬁ‘él Bgﬁ){a{nﬁg E}%[l@é%h %%@%%W%gﬁﬁtﬁﬁggfgg E 5}"9 dceéﬁn%dngﬁthger@gl ected
so t hat boteand the hookechptgmgw the grip-ring and forces it into 10 the body

t hereby conpressing it, the slope of the grip-ring second surface is
generally the sane as the nut second surface. More preferably still, the

" sl ope oPrefbrablyr the-gripripgsratusied agiauter@entlar lin extensting reaavasdly Srogbyaid sscaRdgr ees,

the | o t her

ot uclo S5, balf obing BiGAC BUEAGHRE Eick bl iHeh e e T hofohvedyid VO
sai d5 nuposmmwueretmrafsabenutsabellngmgtpteaqramswmme&s@d&@u@n@weu@ ta gpigr @FQ p-ring

when 'nsa.'a%oﬁ %Pgdg[?t&ts‘é dli doldfin @gameﬂ égsd@mh@ﬁétﬁtabg?oaret.es for the

grip-ring rmv on|t dlnaly out t he Preferab the wi dth of
sai d nusumtihﬂem!rface is greater than the w dth of the grip-ring second
surface to thereby accommpdate said grip-ring second surface sliding

al ongsi de said 20 nut second surface as the nut is ti ghtened whi | st full
sur f ace Peefarakby: theclapeat thenarirting sagpndswtaceds smaliar fhandhe siope of thedukr abl y

still, %Q%]Wﬂhgc@gnéﬁ'sgleﬁféh é,\%%a%eﬁqﬁé ﬁ@teengﬁgng g fg%{)»?.ngraﬁat&éeé i@k t he

width o e grip-ring second surface. A co he”i nventi on nay
con¥@ni &re hadyieerebyicampressing ititaerslape of e grinsing ssconst wiripge iscaenp@lly fieopy| ene

mat er i alg, 23R i JrbENVoFe [tIrl'e'FerWIleﬁ% sTch:‘e @Qﬁé’ﬁmﬁﬁﬁd Skof§ awi ngs,

whi ch are 1ncorporated In and constitute a thi s specification,

i |1 ust r sudacedn ds sest steta issemesd7| dpgeeass thﬁw@ﬂerﬂ?&ﬂﬁ%ﬁew suﬁ@g@t?@? 4%ith the
descri ptdb&% serve to explain the advantages and principles of the

i nvention: In the drawings, Figure 1 is a cross-sectional drawi ng of a
first enbodi ment of a coupling enbodying the 30 present invention including

a nut haniRgt MalMiieer merbs ad %ﬁhul@ﬁshould\épeﬁé’r‘ndlﬂé @%ﬂ?ahy Prﬁ'é(ré’lv(té@{ tﬁUeé@J oft

Fi gure 2 IS a Cross- sectional draw n a second enbodi ment of a COUp| i ng

enbddyi 8gidive seroagdsHtfagen saisiapradantad ﬂg bg agufted W:w@: OrRyTing Wher i its
confi 9“%@&?%3&@ %t&t@@hér@ﬁﬁﬁr@@ﬁe‘ﬁ' rEEIstW%%r%@ ‘f’&'thé‘gnﬁlﬂﬁ@ moving%ngRudiRalig®

Fi gure artial cross-sectional draw ng of “the Coupling of Figure 2
when t heuheftthdBedyseen partial ly tightened;, Figure 4 is a partial
Cross-secti onal dr avvl ng of the coupling of Figure 2 when the nut has been

conpl et el
P rgferab Y, the wndfh of said nut second surface is greater than the width of the grip-ring

second surface to thereby accommodate said grip-ring second surface sliding alongside said
20 nut second surface as the nut is tightened whilst full surface contact between the two
surfaces is maintained. More preferably still, the width of said nut second surface is some 1/3

greater than the width of the grip-ring second surface.

A coupling of the invention may conveniently be constructed from acetic plastics material or
polypropylene material.

25 BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several implementations of the invention and, together with the

description, serve to explain the advantages and principles of the invention. In the drawings,

Figure 1 is a cross-sectional drawing of a first embodiment of a coupling embodying the
30 present invention including a nut having a wedge configuration;



Figure 5 is a partial cross-sectional drawi ng of the coupling of Figure 2
when it has been conpletely tightened and when the pipe has experienced a
tensile | al force; Figure 6 is a cross-sectional ga Bﬂmﬂﬁ

third enbgggg%ﬁﬁ}gf the coupling enbodyi ng the present |nvenf¥%n and
illustrating a nodified grip-ring, before the coupling nut has been
tighten gur e;g - 1] I gure
6 when TRABET ol 2 EBsBsraRnE BEhhG AR so irbriibdthertaf a SHHD Akl
cross-sectional drtrw\pragemﬁnvleh@mhﬂymg mgutorﬁclur‘duggrad/edge\h@ﬂlgumonmat bm been
fully tightened; ectional draw ng of a coupling
according to a fur ngﬁh%gcﬁéﬁnaiﬁdihe present invention and including a
" nut haV|ng a Iocklng lip; Figure 10 is a perspective view of a coupling

:I)Eglcalle I F e§ %&E@E’Fﬁ%ﬁ)&r E%?E@ﬂﬁ@@ rﬁ&t P{)Lda\}\i/rnﬁapﬁigwe%‘ﬁrdgdescrr ption

~of the invention he$been partizllydightemedpanyi ng drawi ngs. Al t hough the
description includes exenplary enbodi ments, other enbodi nents are possible,
and changes nmay be nade to the enbodi ments descri bed w thout departing from
t he spi figuradd scdpz pattiakaiess-segtional drawingnelteg spuniiog of bigere 2 weersthgumut

ref erence nunbers g@bgepglﬂagg&gﬁﬁgygpout the drawi ngs and the follow ng
description to rePer to t e sane and 1 ke parts. WO 112/f18(371

PCT/ AU112/110~87 S Shown in Figure 1 is a coupling 10 with a pipe 12 to be

insertegiguitg the |§9E9r|trlaﬁgossT§B%tr6r%I' Bdwish bMAb ud@ne of‘F'lbur%"z wRerdit haPi ng
menber or” grip-ring seal 18 and a body p-ring includes

splits 22 since i PeanSeMBlgteltightane aé]ﬁdv'leﬁé'r‘%B‘?eé‘?ﬁ émﬁ'@f‘ 3 tansile

def gyrmabl e, and i forjgit@difdltbrged split ring or collet for ease of

manuf acture. The grip-ring further includes radially inwardly and axially
spaced barb projections 24. The splits enable the grip ring to be radially

conpr esFpshrs@ t hais & b@s&x@é&@narﬂdrenagwa&mm dthiRdirhént of b dddlblrdgf‘é‘rh g f emsll e
threads 26 that engage corres mal e threads 28 on the body

use, pipe 12 is |HL%P’?§%FH"H8[] léﬁS'@?“E‘Qr?@Oﬂd'e@ﬂ"Pﬂ@gnQﬁfO@riEP F‘PHPdJU%h t he
bore 32 of the grhgtﬁégukenT@h@mgdrn rotating the nut, projections 34 to
assist with hand or tool grip are 10 arranged C|rcunferent|ally on the nut.
The nut includes a hooked projection 36 extending around end 38 of the body
20 and IFgyureg an iimeroseuéétmer dfi@w]ﬂ?r tHe&Jouplihg o1 Fejuré 8 whaf enedutdlas bBen body
20, goth surfaces ener arallel to the longitudinal axis 44 of both

t heleoupling and fi QeB?€ ralligPestieMar e adj acent each other so that as
the nut is tightened the nut inner surface 40 slides alongside 15 the body
i nner sy face. The hooked ection rther des_an i nwar dl i verging
sur f ace '"ifHose &?F?&’éésﬁg g‘ c@ﬂ‘ﬁ'ﬁg OL ‘E’PB‘H@ ‘%d:u Bd‘ﬁ‘&f‘ﬁ'@ﬁ Qut gﬁF?.g t he
outwar dl y conver gifully tighteeesd,d surface 48 on the grip-ring 16. As the nut 14
is tightened the nut surface 46 abuts and bears against the grip-ring
surface 48. Since both the nut and the grip-ring surfaces are at an angle
to t he HgdreBdgit uik aatosaseationd! drhwinpef a«:umllng@,ccdbrheggo a furthiengmibdiment

experience both a i the pipe 12 is

inserted into the ﬁ‘% qgﬁ%g?w tlo%brl%.g '#%]@?m{ aV{nﬁ '8§§$9 e 30 of the

nut, bore of the grrp ring 32 and through t he seal 18, until it abuts

aga st tio { t he barbs
3 R0ve P38 o Ke Prsodtibd vEdFor B oubhd BUMRS FRIEE SRATIAEE of "Cho nut

and t he gri p-ri ng embopgisants/efthe prezicap&iguresi niti al tightening of the nut 14

on the body 20 w Il cause abutnent of the nut surface 46 against the

correspo surface 48 of the grip-ring. Since the two surfaces are at an
angl e t@&s’r{%'%'IPJWQEdTMEPR@FFE E&)EMB@,D'MEETQH p-ring 16 experiences both a
radi al and a | ongi tudinal

The following detailed description of the invention refers to the accompanying drawings.
Although the description includes exemplary embodiments, other embodiments are possible,
25  and changes may be made to the embodiments described without departing from the spirit
and scope of the invention. Wherever possible, the same reference numbers will be used
throughout the drawings and the following description to refer to the same and like parts.




force. The radial force conpresses the grip-ring and causes the barbs 24 to
bite into and 30 engage the pipe 12, thereby dragging it into the body 20
and over kRigctions 52. Sinul t aneousl| y, the grip-ring ﬁoz%b‘fs@ace 54
abut s andwlgg(g?r?s to conpress seal 18 t6 provide a seal for (:Iﬁe pi pe 12. As
one further tightens the nut, the nut stop surface 56 WO 02/118G371

PCT/ AUO F i QA t i QR reduben e 60 in
bet V\eengthﬁ‘gn?rymlglu%oﬁrsogreggq%f?vmfgﬁl%e%qg?%tlie natﬁﬁ?s tlotuE égfle Furt her
t i ght enicagpliog indiles @ nut dApa @dpRing Mersbereel dringingr160seal A§ ang a bodi 20aibes t he
surface 44 LRy t
et i 80 ol BokS 2 B el B P e GRS By e D oy
20, t ha@nd s typicallyenepiit ringveirepiet foneaseof meanfachue, Thegwn-ringfutheringudes ei t her
the gut bR ERa2GiaR odda8 bR Bbhs 2. MRS able tnEbiTilRto
_ Space 66&;'5"9' r? %'awrpesc:és Fljjé(mﬁ‘:‘%urther ra?fpgtlg g o ||F?}u aqég

not i on. racrﬁlkymmnreasédéaﬁf@éthedoarw‘hg@agpna@ PiRA 1@ffectl ve seal has been
effected. Those skilled in the art will appreciate that the configuration
of the nut as described above 10 provides for a worki ng surface that by
exer t i ndha nEbipgladesiemale tGraags 26 itat eAgRIS CAERSRORdinEmRled fe?ﬁ%%@ﬁﬁﬂq brglyt o a
pipe_as 298k uds piben@lidinagnédinean elapehif 406 1R A% dni o> RBERA Blof T O

the coupling. Contrary to common belief that such a nut e strong
enough e waenq olheid imegtatiag dhmpitgRreigelidns Hstogssistwihelpngnsyeo! geplaref r om

moulged aphngad sirtdRferBhtRRY bR thedQRS possess sufficient strength to lock the
pi pe to the coupling wthout requiring a longer nut 15 structure. However,

in those instances where the plastic material that is used is very soft,

such as TRe huPiheINYéLA Roolied Pig¥ctid %%G(&Sﬁﬁfyarb&doérm@@& th@bodyB 0 ArR Kdvitg Of
the nut by slightly altering the conf Jﬁguratlon and interaction of the nut

and t he B! SiiAce 40cparsllel GripngTEyriaGe githe bogy 20, hpthesusfacaroensrallys

confi gurpsmélcaom,c@hyﬁldmaﬂam LY bo‘wmaupmyme R, aeRluiRskskpdy. 20 In
this enbodi ment, the nut al so includes a hooked pro ection 36 having an

i nwar di 9%%@@@%@”@0?? ihet as theyivb isdighianed de mutanner §wéaf@ 40ides algpgside

corqgsp%ml,ynémhgguéﬁg the outwardly converging tapered surface 48 on the
grip-ring. However, in contrast to the configuration of the first

enbodi nent the nut inner surface 66 is at |east partially tapered,
t ypi cal e fiboked aﬂbmarorbnﬁerﬁ@dm&garnamard@ruivé@ngl@aﬂfmeds WiSosBBLFACd e 25

taper on the bo ¥ surface ht ened and the surfaces 56

and 58 &BRRe 9 PRE cRITase %Y 6@5*‘{”5 "é%BH“”GfCﬁ!é?m Fgénq 1apeied syRatats Qur f aces

66 and @k psmwgﬁbsltA@mé ik €4 Rftightdnkd Be/nlteaitask 408RIHEN bddts agm&tﬁ@e
combi ned effect  of elnéjlf orcing that gectl on.of the nut since é rd
radi al ©OHPEEE USRS 48 RIBCE BRIN Wap M’Q@@?Wéﬁ%&%’ﬁ@éé“@ﬂg'ﬁﬁ "I?Ody The

nut 20 ednigRGdihaeixis 44tdf &6’ cduplind) ehd@rityrirtWillleRparidhes bbihey raldRl hcda NOr e ri gi d
assenbl Thi s 30 assenbly provi des several advantages. One shoul d

appr eci ngitugingl foreeray not be necessary for both the body and the nut
surfaces to be tapered, and only one need be so. The key is that there is a

taper s tha as th 71 PCT/ AU02/ QU. 187 7_rnmpves into
he boaih ik teee 0 lbadichl s Adta 05" s ‘CHh B REE A RARS (i <
t her ef omat, bbee dialky gag-rind182 And thidligh the séal el aidil it abmetagainkt projettiondise. best

confi gur\/\(ﬂh tﬂe nut |n|tt(1je urf\screwed position, the barbs 24 have not engaged the pipe 12, and the

25  surfaces 46 and 48 of the nut and the grip-ring respectively are apart.

Initial tightening of the nut 14 on the body 20 will cause abutment of the nut surface 46
against the corresponding surface 48 of the grip-ring. Since the two surfaces are at an angle
to the longitudinal direction 44, the grip-ring 16 experiences both a radial and a longitudinal
force. The radial force compresses the grip-ring and causes the barbs 24 to bite into and

30 engage the pipe 12, thereby dragging it into the body 20 and over the projections 52.

Simultaneously, the grip-ring rear surface 54 abuts and begins to compress seal 18 to
provide a seal for the pipe 12. As one further tightens the nut, the nut stop surface 56



course be both tapered. In plastics there are however tolerances and it is
unli kely that both woul d have the sane taper anyway. 5 Firstly) any tensile
force tha ied to the pipe is in part transferred gyEatadvay force
into the %%%;ﬁ/zlﬁzgdugh the nut thereby groviding reinforcenent. ﬁ)l s type of
| oad sharing between the nut and the body allows the nut to be smaller than

if the reinforci es : i uld
nave t o 2BeRgane 7 oRTFER s ARGEE oo el B BB rB A3 fehislivaty
smal | er reducetaattheloetds tigiterdreave this rei nf orcing may in fact allowthe grip
or 10 split ring with pipe attached to be conpletely pulled out of the
coupling under a tensile load. Secondly, the reinforcing also assists in

" resi sti fyrthentifhtenirigofdies nottampnessed theageplingeor Bying 18, ndrauses thesudats48 ng.

The 1t Gl L OCki0 58 K RIS ofilos B0 LA PRALOTAE Ry Lifadilp ol oV N0

~on the Do S éensures a' seal I's mal ntal ne € unscrewe

posi §i omavway feotive inmer Budagessofithe bedy 266 that &f # bahdssinwartdsndhe egteantthen t hat

at 15 | r [ ' end 38. This
assi ot s ARCUFt yornat e sBh Pl s briih g ROy bbb it sepubln, 210 00

gl i des sfimirtatihg spmeosad)rehdagdynmgatelssts anya{nrﬂhmlra@alcaaﬂclgctIngltadmalhBot@nd Tofs t he
body. The operat | f odinent is illustrated
in Fi guP‘g)‘sN '581%&5%%1%8&’ t g ére]ﬁ%éégégbémagge{emiﬁecgér?t he body 20 causes

abut ment of the nut surface 46 against the 20 corresponding surface 48 of
E:Ilh(raeg'[ ! g’rl{lro's? grt(llle% intfre éﬁ@/ Ilt%iﬁ)rétdrgté ﬂ%‘?ﬁeaéoﬂfl@r?ﬁ]hg&?gé @(tgag rofegﬁrédgg’%%g%ﬁd;nal

r adilél axnw:@esfongmdnngmrfabemvebyvmrtlmga@lme pothegripoingraavsessbathe sgaigf- r i ng
and cau '

dr agg n%ﬁég&dﬁp@%%élpé%&%ﬁl? dﬂl@@@f re@@ﬂ?f@gtp{}%n@np lség%ag‘irﬁede?vl?Yne
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then allows one to control the relative forces experienced in the two
One should appreciate that it may not be necessary for both the body and the nut surfaces to

be tapered, and only one need be so. The key is that there is a taper so that as the grip-ring



directions. One can now appreciate that as the nut is tightened the two
wedge |ike surfaces meet on top of each other. However, as the nut is
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bet ween 25 these two surfaces anges so that when in the nornal operating

p05|t|or$ the two surfaces are generally parallel.

25  Simultaneously, the grip-ring rear surface 54 abuts and begins to compress seal 18 to
provide a seal for the pipe 12, this shown in Figure 3. As one further tightens the nut onto
the body, and as shown in Figure 4, the inner nut surface 56 approaches the body positive
stop surface 58. In this position the nut travels so that the space 60 between the two stops is
progressively reduced.

30  As the nutis tightened even further, as shown in Figure 4, the sealing or O-ring 18 is further
compressed, and the movement of the nut also causes the surface 48 of the split- ring to be
radially compressed even further so that its outer surface 66 moves away from the inner




One can appreci ate that the above configuration enables the coupling to be
of a smaller length than hitherto known by conventional couplings. In the

free or ugspEHNesstate, it is preferable that the extremgpdiQiRibign of
t he nut vveuﬁgg |sy7llocat ed within the bogy. It is to be 30 understood though

that this projection is not a sharp one but would be somewhat rounded to
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body as ' ' forces through the nut and into the
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exanpl e, when the material used is not rigid enough for the particular size
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gri p- i NGLSNCAG By B §Hp rHEAE nb Ritgef 11$%ut will be related to the sine of the angle.

20  Changing this angle then allows one to control the relative forces experienced in the two
directions.

One can now appreciate that as the nut is tightened the two wedge like surfaces meet on top
of each other. However, as the nut is tightened further, the grip-ring experiences a radial
force causing the front surface 48 of the grip-ring to be also pushed downwards resuiting in

25  the relative angle of the nut surface 46 and grip-ring surface 48 to change. Since it is more
critical that a tightened nut possess the relative strength, it is desirable that the surfaces 46
and 48 are relatively parallel and flat on top of each other when the nut has been tightened
rather than at the initial engagement. For that reason, the initial slope of grip-ring surface 48
is shallower than that of the nut, that is, closer to the longitudina! axis of the coupling 44.

30 lllustrated in Figures 6-8 is a further advantageous embodiment of the present invention.
This overcomes potential operating difficulties in the coupling illustrated in Figures 2-5. In
that coupling, when the nut has been fully tightened the front end of the grip-ring has been
radially compressed, and the only contact between the grip-ring and the inner surface 68 of
the body occurs at the other end of the grip-ring that is closer to the sealing ring 18. It should



surfaces are initially not parallel but as the nut is being tightened and
the grip-ring is bent inwardly the two surfaces end up generally parallel
to providgysgiybetter fit. (e) The use of a shoul der orpdy PuPelshe nut
that provides a stop for the grip-ring9assisting in preventing the
grip-ring and hence the pipe formbeing pulled out of the coupling. 30
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first sudr said nmenber including radially inward barbs; wherein upon
tightening of said nut, said nut second surface abuts against and exerts 15

; AT ' th i I . nal
andr ad 3 ng BHE e SRS o I ek 3 206 ip 76 B0l ufle el Bty e 41
radilal | yhaitiee gripgrig engages the body bothras theofdynt apdlitel reatends thers epsuringdbatstl i di ng
al ongsi qgsisctgmat%?\q&’itﬁ r’eéﬁéct ?out'hg %88)7, that is, its longitudinal axis remains generally co-

axial with the rest of the coupling even when a lateral force is applied to the pipe and the
grip-ring.

The lip on the grip-ring also provides the additional advantage in assembly of the coupling.
20  When the grip-ring is being inserted into the body, use of the lip ensures that it is inserted in
the right orientation.

Figures 6-9 also illustrate the advantage of having the initial slope of the grip-ring surface 48

being shallower than that of the nut surface 46 as discussed above. As shown, as the nut is

tightened and the front end of the grip-ring is radially compressed, the relative slope between
25 these two surfaces changes so that when in the normal operating position, the two surfaces

are generally parallel.

One can appreciate that the above configuration enables the coupling to be of a smaller
length than hitherto known by conventional couplings. In the free or unscrewed state, it is
preferable that the extreme projection of the nut wedge is located within the body. It is to be

30 understood though that this projection is not a sharp one but would be somewhat rounded to
ensure that it is not a sharp annular projection.

The dimension of the surface 46 of the nut is also of a greater dimension than the surface 48
of the grip-ring. This allows the surface of the grip-ring to totally abut against the surface of



2. Acoupling as in claim1l wherein when said grip-ring has noved
sufficiently radially inwardly it has engaged the pipe to thereby drag it
into the RePVsed13- A coupling as in claim1 or claim2 \WgyQiges@en
further tightening of the nut, said gri0-ring second surface is caused to
slide inwardly agai nst the nut second surface. 4. A coupling as in any one
of the BRANR eGhiiivfiBn WAGS RidVed Blofly Bsbiur siitle EehbaTR Figurt8Renas) RNflol ver ges
outwardly of the body so that upon tightening of said nut as the grip-ring
noves i fArdheiaelptivdalding mekeent age of the nut first surface abuts agai nst
the 25 body inner surface wherein said body thus reinforces said nut

agai nst _any radial force. 5. A coupling as in any one of claims 1 to 3
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percentage of the nut firsf surface abuts aggl nst the body i nner surface 30
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in a fixed position at ich t body reinforces the agal nst any
radi al fhslipsandawill potcaliom the griensing te @pyg turtBergidvandn t he taper on the body and
the nut is of the sane order. 8. A coupling as in any one of the clains 4
to ¥0whér@uplingiecludipg all pkthgrabpyrfeghuies is dlustaled inrigwegiOe dhe skilledpersapin ng as

in any eqiearPivilltro®, dpracfats ivd Avanb&y @biidshbalPede idatlrbsgisc@ited BEoveda €d to
engageably slide into the cavity defined by the nut body and the hooked 10

proj ect B&RUMI@rised B¥@pl i ng as in any one of the above clains wherein said

grip-ring includes an outer annular lip extending rearwardly from said
second sur@hdbe usaptthgwedgpinHsuitaspraa hoek%weag%n resucasthg apeupt ofiaw t he

hut is in a Aeferlal BERAGHIMNENIAdsTBr 1BRSRIr Bod@sling Mfat BHA tHeferbRIgdLbli gt ened i t
I's conpressed causing the I'ip to enter into sard body, the outer 15 edge of

sai 81 p adj hkkatto inarpreRyigfe [o§A¥INSsur f ace to provide for support therefor.
11. A coupli ng as in any one of the above clainms wherein the slope of the
grip-ring @é_& Ayse gt tlaperedsyriacas hetlweendhe npwdéqré*p%maﬁr hagy %ﬁ@tsé'écond
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additional support that may be required, for example, when the material used is not

rigid enough for the particular size of coupling or there are issues of operating

20 conditions including those related to operational temperatures and pressures.

(c) The use of a lip on the grip-ring that assists in assembly of the coupling and provides
an additional support between the grip-ring and the body reducing the ability of the
grip ring and hence the pipe to move off-axially with respect to the rest of the
coupling.

25 (d) The configuration of the wedge surface and the grip-ring surface being such that they
surfaces are initially not parallel but as the nut is being tightened and the grip-ring is
bent inwardly the two surfaces end up generally parallel to provide a much better fit.

(e) The use of a shoulder or lip on the nut that provides a stop for the grip-ring assisting
in preventing the grip-ring and hence the pipe form being pulled out of the coupling.

30 Further advantages and improvements may very well be made to the present invention
without deviating from its scope. Although the invention has been shown and described in
what is conceived to be the most practical and preferred embodiment, it is recognized that
departures may be made therefrom within the scope and spirit of the invention, which is not



conpressing it, the slope of the grip-ring second surface is generally the
same as the 20 nut second surface. 12. A coupling as in claim1l wherein
the sl ope‘ﬂ;mt Q@g;4ri p-ring second surface in its rest stat&w&,&gmﬁ?
degr ees, e ope of the nut second spyrface sone 45 degrees. 13.
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~one of the above clains wherein the width of said nut second surface is
greater than the width of the grip-ring second surface to thereby
accomodat e said grip-ring second surface sliding al ongside said nut second
surface WD 02/081371 PCT/ AUO2/00. 187 14 as the nut is tightened whil st
“full surface contact between the two surfaces is maintained. 15. A coupling
as in claim14 wherein the width of said nut second surface is some 1 /3
greater than the width of the grip-ring second surface. S 16. A coupling as
in any one of the above clains wherein said coupling is nmade from acet al
pl astics material. 17. A coupling as in any one of clains 2 to 15 wherein
said coupling is made from pol ypropyl ene material. 10 . Al R AU AU A
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@ ()-m 102 $0m said first surface, said member including radially inward barbs;
wherein upon tightening of said nut, said nut second surface abuts against and exerts
15 a force on said gripping members second surface both in the longitudinal and radial
directions to thereby cause the grip ring to be urged both radially and longitudinally
into the body, said nut first surface sliding alongside said body first surface.

2. A coupling as in claim 1 wherein when said grip-ring has moved sufficiently radially
inwardly it has engaged the pipe to thereby drag it into the body.

20 3. A coupling as in claim 1 or claim 2 wherein upon further tightening of the nut, said
grip-ring second surface is caused to slide inwardly against the nut second surface.

4. A coupling as in any one of the above claims wherein said body inner surface is
tapered and diverges outwardly of the body so that upon tightening of said nut as the
grip-ring moves into said body a percentage of the nut first surface abuts against the

25 body inner surface wherein said body thus reinforces said nut against any radial

force.

5. A coupling as in any one of claims 1 to 3 wherein said nut first surface is tapered and
converges inwardly so that upon tightening of said nut as the grip-ring moves into
said body a percentage of the nut first surface abuts against the body inner surface

30 wherein said body thus reinforces said nut against any radial force.

6. A coupling as any one of claims 1 to 3 wherein said body inner surface is tapered and
diverges outwardly of the body, said nut first surface is tapered and converges
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is being tightened it is compressed causing the lip to enter into said body, the outer
15 edge of said lip adjacent the body inner surface to provide for support therefor.

11. A coupling as in any one of the above claims wherein the slope of the grip-ring
second surface is smaller than the slope of the nut second surface and is selected so
that when the nut engages the grip-ring and forces it into the body thereby
compressing it, the slope of the grip-ring second surface is generally the same as the

20 nut second surface.

12. A coupling as in claim 11 wherein the slope of the grip-ring second surface in its rest
state is some 37 degrees, the slope of the nut second surface some 45 degrees.

13. A coupling as in any one of the above claims, said nut further including an annular
shoulder extending radially inwardly from the edge of said nut second surface, said
25 stop adapted to be abutted by said grip-ring when in its compressed state to thereby
provide a resistive force for the grip-ring moving longitudinally out of the body.

14. A coupling as in any one of the above claims wherein the width of said nut second
surface is greater than the width of the grip-ring second surface to thereby
accommodate said grip-ring second surface sliding alongside said nut second surface
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