Pl PE CONNECTOR BACKGROUND OF THE | NVENTI ON [ 0001] Field of the

I nvention [0002] The invention refers to a pipe connector. [0003]
Description of the Related Art [0004] A pipe is one of essential
facilities used in the industry, and a pi pe connecting device, such
as a socket, is an inportant device for connecting different pipes.
[ 0005] Nowadays, well known nmeans of connecting pipes includes

t hreaded connection (referring to netallic pipes) thermal wel ded
joint (PP-R Pipe and PE pipe). Threaded connection of pipes is
realized by screwing two pi pes PHFRCONNELEORhe internal thread of
one of the pipes and the external thread of the other, and using
Teflon belt for sealing, and thermal welded joint is realized by
nmelting the joints of two pipe and connecting themtogether in nolten

state, so ghakcRbenNmORTEEN®reeal ed connection. However, the two
above nentioned neans of connection are very conplex, and with bad

quality of B ot hd3ddichi on, such nmeans of connection nmay al so
bri ng inc&ﬁ@gﬂienc%ttork € mai nt enance. [ 0006] In order to neet

di fferent L mproved. ways of connecting pipes and the rel ated
devi ces ar B0 g BB e RE s HRent " Lh publ | cat i on No.
CN1594954A di scl oses a socket for connecting a small or nedi umsized
gas pi pe WOPHIPegeintian pthgRelalsd AMthe socket contains a tee joint and
el bow on the connecting end, so as to inprove the efficiency of
connect i ng0084 ¢4 pipe mtore ofivesentidl dtcditzn oged amthe diviasige andHopipye@mnedting s
socket isc%njg ) itablﬁifor Qonnecting 3 smal | or nedi umsized gas
pi pe wit h SViFEISYE 8572 S9okeh S A BB BRTGTdLe-opatcans NPT eRt BRASI i cat i on
No. CN1257169A di scl ose a socket for pipe connection. The socket
conpri ses Q093] Nepvagdaysi wie)l Jgiope magng of canuestingpipdsancdydes thipgiedgonpecgen j t

and. & S0, ooe | HBliPSpb) BerSh0ct ik B KHSL B pefthd. el 1751
connection of pipes is realized by screwing two pipes together via the internal thread of
one of the pipes and the external thread of the other, and using Teflon belt for sealing, and
thermal welded joint is realized by melting the joints of two pipe and connecting them
together in molten state, so that the joint forms a sealed connection. However, the two

above mentioned means of connection are very complex, and with bad quality of sealing,

in addition, such means of connection may also bring inconvenience to the maintenance.

[0006] In order to meet different needs, improved ways of connecting pipes and the
related devices are being expected. Chinese patent with publication No. CN1594954A
discloses a socket for connecting a small or medium-sized gas pipe with a valve or a tap.
The socket contains a tee joint and elbow on the connecting end, so as to improve the
efficiency of connecting, facilitate the maintenance and change. However, this socket is

only suitable for connecting a small or medium-sized gas pipe with a valve or a tap.

[0007] Chinese patent with publication No. CN1257169A disclose a socket for pipe
connection. The socket comprises a first casing pipe that cases on the external wall of it,

and a second casing pipe that cases on the external wall of the first casing pipe. A



fastening piece, with thread on its external wall, is arranged on the
wal | of the second casing pipe. The second casing pipe also contains
a wheel and a spring that acts on the fastening piece. The |left and
the right locations of the spring are in close fit with the right end
of the first casing pipe and the external wall of a spacing piece
respectively. The first casing pipe contains a ranp on its external
wall. This invention sinplifies the nounting and denounti ng work, but

with the [ ' i i ' be
At ect ed. FOO0H fer RETerie®a R ELAN Bl RERRE Rl i Bethioh
di scl oses @sia@pipelTHeEcoRd PRINgPHREM:bIcOMaind ehsdd ey spring FRE &td drcthe and

al so suitable for connecting with PEX pipe. The socket contains a
socket bodisteringpiegsethedlefs hidige rightdocarientsax memspringabinrdasg fit ddhhenighing

i ng, dt | ocki ng. . The 0-sh | i i ng, t aj ) o b
i ng. movaN ! T Giichie i SR SekP L RN B EFRhGRAT I
sequence | é&?ih% ?igE b&ntﬁf?&%&%ﬁg%% ext¥heMwdiNens %e%dﬁ%i&éietiegﬁﬁrrﬁc%tiné he

pi pe may go t ugh novab taper sleeve grab ring, I ner,

0- shaped sadldemgurting & o) dutveidtihe plaesuf ri3es, sleqpali® kbenliny ofaeicd @ill hee
flexibility of teeth arranged on the grab ring, the teeth may grab on
the pi pe wiEaedhe pipe enters the socket. And al so due to the
flexibility of O-shaped sealing ring, the 0-shaped sealing ring may
form a seal08@R] ctimeecpatamn with phiblichénpip €ENRH2SH 74 i displops apaskeefor pipe ough.
Finally, the locking cap.is used to fasten the socket to prevent the
conponent sSSOPREHPRJES Bkt is 1eebie] 2nd 3lsg seiblerr qoppestiphWithERX pinse Tt  of
t he socket ' j o . L,0f the
arab i ng SeabarRainH kR dad) Bnihel seitfie KAE SebBe AR h Rk e e

denmount i NCanditiodking dap. THel®Siap@sedlingHirREre@iies YordbQingepavadlcaagdnsled et h
fromthe external wall of pipe. [0010] Chi nese patent with

publ i cat i omdits: logiiR0ckp 9B 24ANEediis edqoenss ingidpitpesofkesbodyoWhercthe REXpirek et
that conprises i.n seguence Q-shaped sealing ring, retainer ra
ing, dendRETIRG: IF RS EHY 2 GERIERGRTaRR LR Terpe SA° EReniEr e Or epe
arr anged Aol »SHARAFNS SRk LD plchiit I B8 il Pbibagaldath

6h
pass through. "Thi's design can allow average pressure o shaped
seal i ng rithggabtinfghoneth ey @rablva plechipeahdnne piphehtahoilsoldet. AWhelso t he
pressure increases, the sealing of the socket gets better. Therefore,

t he i nvent{usio thaflexihpitovfO-simecdwalingiigothe thehapgireing ring may form a

sealed connection with the pipe when the pipe passes through. Finally, the locking cap is

used to fasten the socket to prevent the components from escaping.

[0009] In order to take the PEX pipe out of the socket, the demounting ring will be used
to push the teeth of the grab ring grabbing on the external wall of pipe by pushing the
demounting ring in the direction of pipe entry to separate the teeth from the external wall

of pipe.

[0010] Chinese patent with publication No. CN201096247Y discloses a pipe fast
connecting socket that comprises in sequence Q-shaped sealing ring, retainer, grab ring,
demounting ring and locking locking cap. A cannelure is arranged on the O-shaped
sealing ring shoulder for letting liquid pass through. This design can allow average

pressure of the O-shaped sealing ring acting on the O-shaped sealing ring shoulder. When



[ 0011] The above nentioned prior arts conprise a grab ring that is
unnmovabl e between the retainer and the | ocking cap, so that the teeth
of the grab ring may strongly grabbing on the external wall of pipe
to restrict the PEX pipe entering. Al though the PEX pipe is unnovabl e
in the socket after the PEX pipe is conpleted inserted into the
socket, the teeth may have been strongly restricting the entry of PEX
pipe as it is being inserted, which causes nuch difficulty of pipe

I nsertion. th;g‘ ﬁn%asléj‘ﬁ;e's%ﬁ%‘ﬁ %s&&gt]@s l:leﬁeryTlf'e\PéfQEe, thg'ﬁlvgntion may
above-described problem 1t 1s one objective of the invention to
provi de a ipipp®cclorsediigmf tHelvatkenot only allows a flexible pipe (Iike
PEX pi pe) easy to enter, but also ensures the sealing of socket and
hol di ng of [opi Nerye AR GhenQBnWpEBr 4@ oRbRR d Satl MBGhCHuithdviblk betWeeh and
gets pressurized to expand, and al so provide a pi pe connector using

t he sane ftbe retdigpuiand e ppking ciif) 04 St theteabhif heerdbhengalmysgondly eabbives,

i n accordance with one enbodi nent of _the invention, provided is. a

pi pe connetBf S FANMAL 9 §irg IR FEKE OB PIRE SRTRE PGSR tiehEEXPIPES i on
of pipe e : I revent i her ei n
fron1escag%ﬁé?mgeFﬁgggﬁgagggwg€%%£#§%%%% r#%ﬁggﬁggﬁﬁ?ﬁggéﬁg’§% t he
socket bodgeriRl BaldiReRitRMgBHtRiGEIng tRlenky BVEEK bipd al 18 YeRgkhGed; ap
from escaping; a denounting ring for unlocking the pipe; a grab ring,
conpri si ngwkick taussggenuh difficydtywf alpetinseribnt eet h arranged on the fl ange
and fixed to the external wall of the pipe; a retainer, in noveable
connection with the internal wall of the socket body, for stopping
the grab ring fromnoving in the direction of pipe entry; a retainer

shoul der agumngedy oF TN VEeTrioal wal | of the socket body for
stopping the retainer fromnoving in the direction of pipe entry; the

arr angemen@gpj] ik Pﬁwgoﬁtﬂﬂ-j a'BSf)e-@éEB%UeQ ﬁg)bfe 13606 o%geri_éfileﬁbef?lgeﬁn@énligm free

axi al nmovenent o e grab ring a e retaln etween; an

0- shaped sgalidaigpipt Beéhrkadr tharmdt gy aliseal fRaintopipedikt PRXWipd) edsh € enter,
external wall of the pipe, an 0-shaped sealing ring shoul der,
arranged oput alseeispiee theataling of saskettapdhaldiok ef pippehpnedtion whenppipipg it he

0-shaped sealing.ring fromnoving in the direction qf pipe entry; a
o1 po. St op. AEHA ek AR RLR TR o bitiad =0EFro BPvha BoB e iy
for stoppi fgholiResaRieRsr ffuRupPlyi Ng in the direction of pipe entry.
When pipe enters the socket, the flange of the grab ring is

def | ect ed; o LAl Al Sooflk LEEAEL, LN Co IS RiRE E0M: ISRl PEC | S
pressuri zed, The 0-shaped seal'ing ring I's conpressed and expands

axial'ly, theshtibReréisdapLpips Estnkdg GinPesiRy g ERkelbdgy, "c@ﬁlﬁjis'i}%r intl®0 as to
push the grab ring to nove in reverse direction of pipe entry, thus
| ocki ng t hd&repiiqreof pipe entry: a locking cap for preventing the components therein from
escaping, a locking cap stop member arranged at the end of the socket body where the
pipe enters, for preventing the locking cap from escaping; a demounting ring for
unlocking the pipe; a grab ring, comprising a flange and a plurality of teeth arranged on
the flange and fixed to the external wall of the pipe; a retainer, in moveable connection
with the internal wall of the socket body, for stopping the grab ring from moving in the
direction of pipe entry; a retainer shoulder arranged on the internal wall of the socket

body for stopping the retainer from moving in the direction of pipe entry; the

arrangement of the retainer shoulder and the locking cap allows free axial movement of



[0014] In a class of this enbodi nent, the socket conprises an
0-shaped sealing ring segnent arranged between the 0-shaped sealing
ring shoul der and retainer shoulder. [0015] In a class of this
enbodi ment, a step in seal ed novabl e connection with the 0-shaped
sealing ring segnent, is arranged at the end of the 0-shaped sealing
ring shoulder in the vicinity of the O-shaped sealing ring, the step
al ways keeps in seal ed novabl e connection wth the 0-shaped sealing

ring segmeft .uhehe Euﬁhethé F‘eftﬁhé?%{eréb\%m@b&? hR®-49 JE‘%\éﬁmo@mG‘?MefBﬁﬁnéjé §Gfhi on
of pipe entry [ 0016] I'n a class of this enbodi nent , -t he gap bet ween

t he O- shap@ﬂnaﬁaﬁwngﬂmmngn&hwuldhheﬂpdahhbﬂhﬁﬁkmﬂ@geagsﬂmnmmﬁ t he
0-shaped sealing ring to push the grab ri ng agai nst the | ocking cap

t hr ough t hisrapgadanitby injgrh walh af te ps @@OﬂhF@étO@amwlterp shaged saliiedinget s
pressurlze to gx 1n9m Heglgggl sth e 0-s Lin tq expand
axial l'y. [O017°"" (L8P PIRY € %n%BIB? P‘emt F{e a&%ﬂ%"'ﬁ&? eNPAe

0- shaped S\@ﬁi oGk srolcf@ b§ Ofr %f)plﬁé‘ﬁlleﬁﬁb% fof] RbVE m' tBe MRAM PR entrRan
the axial width of the O-shaped Sealing ring t i s conpressed when

t he pi pe pWasesipt fmasdie sodket, hedhaged tisepbt mag is dc@:cteﬁﬂ@ﬂfﬁi]hqbld ia cl ass
of this emhodinent, the internal dianeter of the teeth in_initial
state is stEFiee fhgpinepad B PEeAspred e B¢ Ooharer seqbing &ng tsitempifsef nal

i amotor o Ry SRARCRGE RR-ilpld Aok oWl 08 R LS IR

ring is | rgf:fmgtbaﬁbvtehereeeﬁ*s@dlfbabmpbf@mteﬁfry,@ﬁusumlr@tmlpe[ 0019] In a
class of this enbodinent, the retainer is annular, and contains a

ranp that 6884 qh Q@fa@ssof\(ﬁlg E}nﬂct?l%nén‘?ﬁﬂ@socket comprises an O-shaped sealing ring

segment arranged between the O-shaped sealing ring shoulder and retainer shoulder.

[0015] In a class of this embodiment, a step in sealed movable connection with the
O-shaped sealing ring segment, is arranged at the end of the O-shaped sealing ring
shoulder in the vicinity of the O-shaped sealing ring, the step always keeps in sealed
movable connection with the O-shaped sealing ring segment when the retainer is pushed

to move in reverse direction of pipe entry.

[0016] In a class of this embodiment, the gap between the O-shaped sealing ring shoulder
and the locking cap allows the O-shaped sealing ring to push the grab ring against the
locking cap through the retainer when the pipe is injected with liquid and gets pressurized

to expand to compress the O-shaped sealing ring to expand axially.

[0017] In a class of this embodiment, the gap between the O-shaped sealing ring shoulder
and the retainer is no narrower than the axial width of the O-shaped sealing ring that is

compressed when the pipe passes through the O-shaped sealing ring.

[0018] In a class of this embodiment, the internal diameter of the teeth in initial state is
smaller than the external diameter of the pipe, the internal diameter of the O-shaped

sealing ring is smaller than the external diameter of the pipe, and the internal diameter of



[0020] In a class of this enbodi nent, the socket further conprises: a
| ocki ng cap shoul der, arranged on the internal wall of the socket
body, between the grab ring and the | ocking cap, for stopping the

| ocking cap fromnoving in the direction of pipe entry; a convex
part, arranged on the external wall of the denmounting ring for
working with the |ocking cap to prevent the denmounting ring from
escapi ng fromthe socket. [0021] In a class of this enbodi nent, the

close Lo Che graRo AR B3 IR ARRLE Bk AR ot Ton compri se:

[0023] I. ocket rises a socket bod conprising in the
Girect i on BPRAIRE i P P GrEp i gRE s Rna Rap i g conapea EusPing
ring; when..BidaeiL i85 kb socket, the flange arranged on the grab
ring is deflected; in conmparison with the grab ring with undeflected
fl ange wh i nt.er. rapbi ng.. to f tee f the grab

i ngoui th G0 2L R B S B et WAL WBEElork B3} Rehe R 2107 o

grab ring biiBerieRbdest BintdrRmgan oShe baukbt Hoby, et @6 tiaBRinghind fnange
al l ows ease of the pipe entry. Wien the pipe Is injected with liquid
and gets prddsirapziedstoppirgpatdking bap ffors hepied isdalirgrgon pigpé etry; a
conpressed to expand axiallg, t hen tQ$ 0- shaped seal i ng ning_gushes
the retai nfOPYEXREraATZEARIIRE PHemy il of fheglemguHipg sing forEpidpg dith the

et Foct | onouk T prEPRLfs e Renb Nk AnFROR AP AR AR T e O

bbi f f t.h .of b ri tin t he. ext I || of
R R T R e e
seal i ng of e lyhe 1R AekEhn: &RE R diderf rit1e pi pe connection. [0024] 2.
t he socket body conprises an 0O-shaped sealing ring segnent arranged

bet ween tq@g%?ggﬁﬁggggﬁg%gHQE&hBQO%Bﬁgider and the retainer shoul der,

a step in connectionwth the 0-shaped sealing ring
ed at the end 0-sha [

o f d al i, ]
ShoT e e T B ot tod botl coPiprnE T iye Garelp Loy Hilohae:
seal ed VAR 6 ARIRELHID- i) s QnENARRASHLIE (LAY BEARRL vhen

the retainer 1s pus e In Feverse direction of pipe entry.
Thi s desi gaira@ged caftheghb Mg i defietideinsemlphtsgn O/ th ttikecrr StOGheedithwinelarlédie
0-shaped sealing ring pushes the retainer to nove in reverse

di recti on HMeppe &pipe snterp.alpgpbiang fprre of ipthiné threeah ringevitdLdefggied

sealing ri shoul der, and .t he .| ocKki allo t he. O- ed sealing
"o to puied ki PR HEul-REeh PRLSTBuRineg s Enr i AR 6
retai ner WARMeAR8oRbP@anks alldW QG4 W difk dnbif Ul RertRdpigelsSnjRdiabwi | zed
to expand, which conpresses the 0-shaped sealing ring to expand

axi al ly. Tiuil sdgiegprassicizebwes pad athb Ondafedrseding fing beompestedactipagd on
the external wall of the pipe when the %rab ring i s pushed agai nst

the | ocki nifiedgrepiie Petteradgetling rge peshry BATEURAPRY tOer“é]MhF gEbIBELkRt |
so as to | ABYQY ?e\)&%k er&giog E)f ﬁlp&,gen?llypa%d%}qg 91%% {0 flange recover from

deflection with the help of pushing of the retainer, then the grabbing force of teeth of grab
ring acting on the external wall of pipe may increase, which locks the pipe in the socket

and ensures sealing of the socket and holding of the pipe connection.

[0024] 2. the socket body comprises an O-shaped sealing ring segment arranged between
the O-shaped sealing ring shoulder and the retainer shoulder, a step in sealed movable

connection with the O-shaped sealing ring segment, is arranged at the end of the



[0026] 4. If the gap between the 0-shaped sealing ring shoul der and
the retainer is wder than the axial wdth of the 0-shaped sealing
ring that is conpressed when the pipe enters the socket, the 0-shaped
sealing ring will not contact the retainer so as not to push the grab
ring to nove in reserve direction of pipe entry when the 0-shaped
sealing ring is conpressed and expands axially, and this will not

i ncrease the grabbing force of the teeth of the grab ring acting on

the externgl heani DB SRt he f
the 0. shanach eI fte HREIBLEE Ft &4 g0 papaspBhe HIE SRRLARRTNG gap

bet ween t hgalbd ;BaRedccagatibn Gith kHeaD-shuped @elingaitd skfifert @had Me Fetdiferas
wide as the axial width of the O-shaped sealing ring that is

conpr esseduakedrio tigee v rpeerserdingetipntol pips eetkie This deregnoeag kliprsigels eaduing ri ng
will just contact the retaine ut not. gi.ve a ressure on the
et ai her . S0t Hesorist BhSHRT Reiedaeingg vE BRAEE i Bupg

direction Qf..RQi entdrpioohen, t he 0-shaped sealing ring is conpressed
and expand{sg eerlxicgll%fty, a%gj tﬁl?ys wi Il not increase the grabbing force of

the teeth e~drab.rin cty on t.he external |, of. the e
entering, DY A8 bite BEY Toafebite X SRR o1hp 19lint iR

not restrigt otdAgpeRisPAin®AhE Yo push 1RGSR eaih kiR 168U R MR bet ween
t he 0-shaped sealing ring shoul der and tﬁe retainer wll allow the
pressur e aktainkewbonpe pips sdnjGetehapletiqise ald get présmgized & dxparslx which
expansion to conpl etelg;@act on the retainer when the inserted pipe is
i nj ect ed vioPRTasEes e -ahppedyealingyningle Grpand gxiglly. LRis dptien iaereases grabhiRgs h
the grab rj e L. r i i . i BV ] 5.
ne-the 1 nt 2t faTRiEdBe BHELREE FARIOATLARY o Rof B s lREL,

than the exh@EnR lobllifg®IpEHre@ntihNithe PipR Eront ReapiREtdin OF sbdker, &5 @hori ng
can grab on the external wall of the pipe. As the internal dianeter
of the O- sinmped heldingiofighemipegronrecteral | er than the external dianeter of
the pi pe, the 0-shaped sealing ring can forma seal ed connection with
t he ext er nab2é6pall If ted gap betwebpee Casttpalseiling ringtskeubder ant Gereteier of witlére
denmounting ring is larger than the external dianeter of the pipe, a
suf fi ci entthey @apdpcudhef the Gehapebicatinggingd has drrompgesradg ea s RIFETHe
al | owi ng unrestricted entry of the pipe. [0028] 6. The retajner is
annul ar - o Reh b GRSt e v SRS ol e Bine PPlabR TS

al | ows t heghegidioHhovk MereSdrdddifdeiéh drPife! Bify WRENhE WS dhapkdl¥alinl@inpiipe
being inserted. [0029] 7. The denounting ring containing a sharp

angl e at tdvenpessskdaind exmndeamillytand thgwil g eicteoset the gbls hpfved of 6wlté¢etiy
ring ensures |east contact with the teeth of the grab ring. BRLEF

DESCRI PTI CN s HEN AN RS 0i636] * Bheldh RES (e [t 8 MeaCMPrasEohi ven
bel ow in cqi MGhIRR sdMih P iAS SRR A 8 LAY AGS If the gap between the

O-shaped sealing ring shoulder and the retainer is as wide as the axial width of the
O-shaped sealing ring that is compressed when the pipe enters the socket, the O-shaped
sealing ring will just contact the retainer but not give any pressure on the retainer, so as
not to push the grab ring to move in reserve direction of pipe entry when the O-shaped
sealing ring is compressed and expands axially, and this will not increase the grabbing
force of the teeth of the grab ring acting on the external wall of the pipe entering, so that
the compression of the O-shaped sealing ring may not restrict the pipe entry, in addition,

this calculated gap between the O-shaped sealing ring shoulder and the retainer will allow



[0031] FIG 1 illustrates a pipe connector without a step in an
initial state; [0032] FIG 2 illustrates a pipe connector wthout a
step after the entry of pipe; [0033] FIG 3 illustrates a pipe
connector without a step after the pipe is injected with liquid and
gets pressurized to expand; [0034] FIG 4 illustrates a pipe
connector with a step in an initial state; [0035] FIG 5 illustrates
a pipe connector with a step after the entry of pipe; [0036] FIG 6

| ustrat g BoRLal SIS BRI OTBAb] 00uR AR BONSEAoAAd (0037

FIG 7 illustrates a preferre I pé~connector after
the pipe i®niphid¢h@dn WelrbrainbObied 1R idscaBd pipPisafistttd wREGAd BadPad; I'n
the drawi ngs, the follow ng reference nungers are used: 1-socket
body; 2- 0-méawintd seaipamy s¢ isrig pud-thegral neg to Movgriateversedjrecon doigeng
cap; 6-demounting ring; 7-0-shaped sealing ring shoul der; 8-retainer
shoul der; Y ocki ng cap stop menber; 10-tooth; 11-pipe stop nember;
12-fl ange; |3-pipe; 14-0-shaped sealing ring segnent; 15-step;

16- convex [Qg}?ﬂ ‘5. 4$ﬂ1|e(y§kmﬁgliagrgp@er ofhhateglyin initial state is smaller than the external

diameter of the pipe, the teeth of the grab ring can grab on the external wall of the pipe.
As the internal diameter of the O-shaped sealing ring is smaller than the external diameter
of the pipe, the O-shaped sealing ring can form a sealed connection with the external wall
of the pipe, and as the internal diameter of the demounting ring is larger than the external
diameter of the pipe, a sufficient clearance forms between the demounting ring and the

pipe allowing an unrestricted entry of the pipe.

[0028] 6. The retainer is annular, and contains a ramp that coordinates with the teeth.

This allows the teeth of the grab ring to flex when pushed by the pipe being inserted.

[0029] 7. The demounting ring containing a sharp angle at the end of the demount ring

close to the O-shaped sealing ring ensures least contact with the teeth of the grab ring.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Detailed description will be given below in conjunction with accompanying

drawings:
[0031] FIG. 1 illustrates a pipe connector without a step in an initial state;
[0032] FIG. 2 illustrates a pipe connector without a step after the entry of pipe;

[0033] FIG. 3 illustrates a pipe connector without a step after the pipe is injected with

liquid and gets pressurized to expand;
[0034] FIG. 4 illustrates a pipe connector with a step in an initial state;

[0035] FIG. 5 illustrates a pipe connector with a step after the entry of pipe;



DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [ 0038] Enbodi nent 1 [0039]
Referring to FIG 1, a pipe connector conprises a socket body I. The
socket body 1 conprises, in the direction of pipe entry: a |ocking
cap 5 for preventing the conponents such as denounting ring 6, grab
ring 4, retainer 3 and O-shaped sealing ring 2 therein from escaping,
a locking cap stop nenber 9 arranged at the end of the socket where
the pipe 13 enters, for preventing the locking cap 5 from escaping; a
dermount i ngyafh . j t i - i 4,

[063@%1@. df sé}éa@rslgisgéfégﬁad eﬁui%o&&h@ﬁt flar?ae %?%wfgpct&l B

conprising a ftlange ural ity of sef on the flange
d fixed ; I Il aof th i 13; t ai 3,.1
evenbl o ARG R R e Bl e S BBE w2 S, 1o

st oppi NG tiAGcQl dhfigd affd b4 OPRfBMIAGo bdpahdie direction of pipe entry;
a retainer shoul der 8 arranged on the internal wall of the socket

body 1 for opping the retainer 3 fro ving in the direction of
pi pe entrY?ﬁ%HQB%WF%ﬁggﬁgﬁ?n%Fﬁ?ﬁgeP% g%%%?”% oul der 8 and the and

the |l ocking c 5 allows free axial movenent of the grab rjng 4 and
t he retaingﬁmggﬁﬁ@$eﬁ%$§ﬁﬂﬁgs “@pgﬁaﬁ%@“§E§IFL€“FPH% jEPS%n tPming a
seal ed conn i L t-ha. f:.1he pi 1qah §- shaped
seal i ng rpﬂggéﬂgﬂp éé£7, aﬁr ng%%ﬂg%ﬁﬁ%gm?ﬁ?érEéﬁh§gr%§%géfhg socket
body |, f Olckhi®@pistty mdniter;0-19hagRd Blepibt figp meiRBer? Z-GBJEPViIRNgipk:n t he
direction of pipe entry; a pipe stop nenber 11, arranged on the
i nternal wH-P-shiped senlisg R tegysnly 13-skepr Hrenppeéxrprs hd7{4achwgeap fr om
novi ng ins%hqddirection of pipe entry; [0040] The gap between the
0- shaped s®8"'Hg ring shoul der 7 and the I ocking cap 5 allows a
desi gned novenent of the 0-shaped sealing ring 2, retainer 3 and grab
ring 4 and also allows the 0-shaped sealing ring 2 to push the grab
ring 4 against the locking cap 5 through the retainer 3, when the
pi pe is i NPEEABREDWERCRIPFIOHN GIntHg EMBQIPRENTSY zed t o expand so as to
press the 0-shaped sealing ring 2 to expand axially.

[0038] Embodiment 1

[0039] Referring to FIG. 1, a pipe connector comprises a socket body 1. The socket body
1 comprises, in the direction of pipe entry: a locking cap 5 for preventing the components
such as demounting ring 6, grab ring 4, retainer 3 and O-shaped sealing ring 2 therein
from escaping, a locking cap stop member 9 arranged at the end of the socket where the
pipe 13 enters, for preventing the locking cap 5 from escaping; a demounting ring 6 for
unlocking the pipe 13; a grab ring 4, comprising a flange 12 and a plurality of teeth 10 set
on the flange and fixed to the external wall of the pipe 13; a retainer 3, in moveable
connection with the internal wall of the socket body 1, for stopping the grab ring 4 from
moving in the direction of pipe entry; a retainer shoulder 8 arranged on the internal wall
of the socket body 1 for stopping the retainer 3 from moving in the direction of pipe entry;
the arrangement of the retainer shoulder 8 and the and the locking cap 5 allows free axial
movement of the grab ring 4 and the retainer 3 therebetween; an O-shaped sealing ring 2
for forming a sealed connection with the external wall of the pipe 13; an O-shaped

sealing ring shoulder 7, arranged on the internal wall of the socket body 1, for stopping



[0041] Referring to FIG 2, the gap between the 0-shaped sealing ring
shoul der 7 and the retainer 3 is wider than the axial wdth of the
0-shaped sealing ring 2 that is conpressed when the pipe 13 enters

t he socket and passes through the 0-shaped sealing ring 2. It allows
the free conpression of the 0-shaped sealing ring 2, and the 0-shaped
sealing ring 2 is separated fromthe retainer 3. [0042] The internal
dianeter of the teeth 10 in initial state is snmaller than the

ext ernal dj I r

0 shapod SiehabedRibbRnE2 By iouh i ANHRERR o BRI e 4 e
pi pe 13, afémbdiel,ianhiichah tdiiaeRbeyalodf tidwckhe BRI, FdiGtopping tHe pige 113ar ger
than the external dianeter of the pipe 13. [0043] The retainer 3 is
annul ar, drn geningimtge dirgcsiap of pipg entyor di nates with the teeth 10.

[ 0044] The socket further conprises a | ocking cap shoul der 17,
arranged dno40h&he pipcanadenwiad O-shdped bealismidheedholidely? ahd thedboléreycaplse grab
ring 4 and the |ocking cap 5, for stopping the |ocking cap 5 from
nmoving in %Ilﬁé!sari'?se@ﬁi awvwe%f)b@e Erhpged sealivg pipe k. ipainer 1and sapl Bieged on
t he externa

he .| Ki
oo Ca) o1 o Attt OSSR e 51 1hsh i oMb olulend B! 19
socket. [ c@ﬁ@]thrgﬁ’g% tﬁ'@fEQM{& B %héh'tﬁ%l&hlgﬂgéc@éd%ﬂﬂlq%hﬁd’nﬁ g@i@@l’e@su@itze(i e

end of the denmount ring 6 close to shaped sealing ring 4. \Wen
t he pi pe I3panitsestahess dedkelaped tealing ringd] tbyexyad seislly. hr ough t he
demounting ring 6; then with the entry of the pipe 13, the external
wal | of t Heoql pefekdngQ61FSG.20the @ ButiednhiRe O8R4pad 3A1ind ribh&ogikiady dudng: 4,
and push the teeth 10 so as to make the flange 12 of the grab ring 4
def | ect ed.retprend isivadgsitiye tesrixeal /jdth of e Oxdapedgedding ring 2 tise islvomorepigd hes

th t t ds, th houl d Af t h 13
L ough- t REGIRPR e G CHF P REPesahePs) bt COREIRnE SRR passes
through t k!:1‘1’1<>€v§¥h%'fﬁ1,€ Eorﬁ%z@ﬁ%ntd?%e% §ﬁ£§9@§ia§rﬁg§%drg{g afd B9 0- éh sE:ﬁﬁg Bgs

t he pi pe stop nenb the deflection nge 1s tllustrafed’in
FI G |t hat2 is hepaexdddronathe pasiterdf t he fl ange 12 noves in reverse
direction of pipe entry (Direction B), and the internal part of the

flange 12 [go48Shi thidrh@ dehindef$ b OB tRfh 101iR G ktadd i{ BhdleEtbOMe Aternhi0046]
Referring to FIG 3, when the pipe 13 is injected with |iquid and

get s pressianagditie pax:piéntﬂle uttrtreal;ﬂlqwtelfef the O-shbpedexgagdied 2 iswnpdilet he
expansi on of the e 0-shaped sealin ggé IS, pressured by

the ot pe. 18t cekplligssoh i P g CHomeTS MRt a4 RS 2
pushes then{gct@'la?fefr]ﬂﬁnttﬁ%x?e?na‘i&ﬁa%ép?ftt Péf’f? ring 4 to nove in

reverse dir Ion o e entry unti S pushed agai nst the

| ock t . the,deflected t
racover ed DPSTAESRT Pan e Ry SPU drTRi CaaH PGP F e )
state, and this may aIIOM/the iincrease of grabbing force acting

t he ext er n4P44Adine SWettfH%heﬁ coyaprisgs a foRkjas Pﬂﬁeftlﬂearﬁ‘%‘éi opghg Jﬁwmé

socket.. wall of the socket body 1, between the grab ring 4 and the locking cap 5, for stopping the

locking cap 5 from moving in the direction of pipe entry; a convex part 16, arranged on
the external wall of the demounting ring for working with the locking cap (5) to prevent

the demounting ring 6 from escaping from the socket.

[0045] The demounting ring 6 contains a sharp angle at the end of the demount ring 6
close to the O-shaped sealing ring 4. When the pipe 13 enters the socket, it initially

passes through the demounting ring 6; then with the entry of the pipe 13, the external



[0047] In order to take the pipe 13 out of the socket, the denpunting
ring 6 is pushed in the direction of pipe entry, and then the end of
the denmounting ring 6 close to the grab ring pushes the teeth to
separate themfromthe external wall of the pipe 13, so that the pipe
13 is unl ocked and can be taken out of the socket. [0048] The pipe 13
preferably can be PEX pipe. [0049] The socket conprises a socket

body, conprising in the direction of pipe entry: grab ring, retainer

and O-shap, i i o, i . ) , f ge
arranged onth FeTgp B0 el condARE BB SLEES, P08 byl @ 1 80D
ring wth Qo ghakd @6 thR 19iof theighsd ringangeiie Whadn RcRfpe@tet, forcd R8ng
grabbing force of teeth of the grab ring with deflected flange acting
on t he pi pa thetestirdOlpeshes hametsiherttowdrdgthe bhouldeg Aftet thatikempd Ecpaests
flange, so that this deflection of fl e.al lows ease of the pip
entry. Ve LRGSR 1ing % Wj‘tE@F@ar T I’??ﬂﬁ%é’tﬂed3a‘ﬁH"‘S§f‘ét“§°‘ﬁﬁhéE%ﬁFﬁ"Pég to
expand, t I I i I J \
Thon the 0 Snaoad Sosf et Bk HeB e RPN LNFIESRE RN, (e
grab ring flangeBNBustbted BVEIGS Bhalitieagtcan pat ofthdRangall 2 yoovand ravadse t he

fl ange recover fromdeflection with the hel p of pushing of the

retai ner, difefendi@ingrcawhiIteeciion Be awd the dvarpal rrt gf hip flpnged 2 aeavehig ton t he

ext er nal | | .of .pipe i ncrease, which | ocks the pipe in the
socket angggﬁ@ﬂyg§ugggg?ﬁaﬂﬁPoq socket and hol di ng of the pipe
connecti on. #0050] Thergap bet ween_ t he 0-shaped sealing ring shoul der

and t he | dORTHRe&eapnsteIFdUs: Phen e gipapéé iisddrq Wih Hiwe andechuaessetzsd gr ab
ri ng agai nst K th h . et al. ne en. t:h | pe

| ect od woeRbEh LT aRR SaHe ikl \fe LERIONE AR {0 el Bl
the 0- shapRglify@alei g plebedity 1RXARNE Aiefpdnds axIiySthelehE OkhbfareameS
grabbing force of the teeth acting on the external wall of the pipe
when t he gingd pusheg thesreipinshddo agtwi pusht the lgebiriog Kitmgoraip, reysrsevignttiongf t he
pi pe from escapi ng.fromthe socket 0 as to_{nprove holdin f the
DD Conndtbs e LA PSS st el cmar BisaRaot e fings
shoul der : I i A i el .

0- shaped 2%%1“% %ggrt ?“tr?g" t at:{énl? g%egﬁ%nr aEeng Z@é& \E\lﬁt ée?ll)ﬂtsﬂgm\gngltggaelﬁﬁaéeﬁ E‘ﬁ e
socket, thaapziphapeticesldf @gbbingorid dctingiof the ent@alt wilhe theqfigd 1%thus 0 as
not to push the grab ring to nove in reserve direction of pipe entry
when the Obﬁﬁ@ﬁ@apwééﬁﬂﬂgeNWhﬁ-is conpressed and expands axially, and
this will not increase the grabbing force of the teeth of the grab
ring acti n@o6n I heleewttdenad pipral 3 ouw bf thiseochetpde derhemkingring®istpositedtime

conpression of the O-shaped sealing ring may not restrict the pipe
entry. [ooBefirsson plpipsangy i thep shastng of Bie demauntiag fing p loshorthcgralst at e
is smaller_ r i f i t he
arab 11 ng BEPIE B (Eh AR C R rRlenleif DDl S LERS Bhablhe | 1,

di anet er ofjpd I'eisAnioBRAQE] &E8Meitdk@n b tHeSsosk®r!l | er than the exter nal
di aneter of the pipe, the 0-shaped sealing ring can forma seal ed

connectionmﬁgﬁhﬁgﬁgqg?ﬁggah wa e P %@ pi pe, and as the internal
di anet er o% the d unti ng r?ng Is larger than the external dianeter

of the pi po, 5ULLLE) Ellprsl G ARG Qo ale) YERD DRS00 1110

grab ring, retainer and O-shaped sealing ring; , when pipe enters the socket, the flange
arranged on the grab ring is deflected; in comparison with the grab ring with no
deflection with its flange when a pipe enters, the grabbing force of teeth of the grab ring

with deflected flange acting on the pipe is smaller than that of grab ring with undeflected
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pi pe allowing an unrestricted entry of the pipe. [0053] The retainer
is annular, and contains a ranp that coordinates with the teeth. This
allows the teeth of the grab ring to flex when pushed by the pipe
bei ng inserted. [0054] The denobunting ring containing a sharp angle
at the end of the denount ring close to the 0-shaped sealing ring
ensures | east contact with the teeth of the grab ring. [0055]

Enbodi ment 2 [0056] Referring to FIG 4, a pipe connector conprises a

socket body, n%e IsB tﬁéff‘ih?sfheg&ftion%f ﬁé:{;@%ﬁév?s%ag{]of% eeé?lttlﬁyWh&lotH%blggfsi ng in

sequence a | GCKI cap preventing npone suc

dermount i ngnj'ettB@wﬁh ligiidAnd gdigpréssufifl 2 O9and3 R sKpeh@p@d saki ng ring
2 therein fromescaping, a |locking cap stop nenber 9 arranged at the
end of t hepresseketo axhandaaxiably thangbe QFhenet epading fing pyshesibaelaingr tshes to

| ocking c a denpuntin

f i : 6 f [ Ki th
oo 19, SRR s B Plof s Pl R e op ap piat S e e et
teeth 10 aﬁaﬁa&fe@naﬁwﬁme% P gusmg of 1r88daih&, hBPmE ¥ LaEhiN lror&aaf' m‘ the

pi pe 13; a retainer 3, e connectioh w thothe T nternal

of the socketabhigycting dnahe sttapgiwagl of bipe grag bnckdang whichneks thepipedn thﬂ t he
direction of pipe entry; a retainer shoulder 8 arranged on the

i nt er nal weFket a1d enperessalingrof fhscpeket askholdingpfithrppipheonpestianner 3 from
noving in the direction of pipe entry; the arrangenent of the

retai ner skol]dée g8 atrdecnhies Qisbapet eealiog kingxhouldpr dhd diel lmmgqapellm al
novenent of the grab ring 4 and the retainer 3 therebetween,;

0- shaped b DSt Seling B0 RUSh e fErbAIne GATIBR tiedprkite B IO EIRRY he
ot angad astinebundiiBe RPR itPhie PP IARERRRR AN U SOUNERT 71

0- shaped sgadséstBe OisRgped sédliagyiiD dxGardhxtall@ mlmsr@ﬁgﬁ Qiare@sfes BfapBingfréey; a
pi pe stop nenber 11, arranged on the internal wall of the socket body
1, for stofphaigeth hféingiOpéhelesterrrad)mlrlmf/ﬁhﬁgiph wh@m@eatabemgiimslaﬁd 4ahipg
entry; [OOE # The socket alﬁg ri ses.an 0 gﬁ? Sea|lﬁﬁ ring
segment  14°aIFKRYEW- BEYHLRR EREPS %%ﬁ@ﬂ“%fé% #°hg° 818 Hr&“‘:? and
retainer ﬁﬂﬂ#h@&ﬁh Spip@ccthERion> 1 n seal ed anabIe connection with the
0- shaped seal i'hg rlng segnent 14, is arranged at the end of the

[0051] The gap between the O-shaped sealing ring shoulder and the retainer is wider than
the axial width of the O-shaped sealing ring that is compressed when the pipe enters the
socket, the O-shaped sealing ring will not contact the retainer so as not to push the grab
ring to move in reserve direction of pipe entry when the O-shaped sealing ring is
compressed and expands axially, and this will not increase the grabbing force of the teeth
of the grab ring acting on the external wall of the pipe entering, so that the compression

of the O-shaped sealing ring may not restrict the pipe entry.

[0052] As the internal diameter of the teeth in initial state is smaller than the external
diameter of the pipe, the teeth of the grab ring can grab on the external wall of the pipe.
As the internal diameter of the O-shaped sealing ring is smaller than the external diameter
of the pipe, the O-shaped sealing ring can form a sealed connection with the external wall
of the pipe, and as the internal diameter of the demounting ring is larger than the external

diameter of the pipe, a sufficient clearance forms between the demounting ring and the
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0-shaped sealing ring shoulder 7 close to the 0-shaped sealing ring
2; , the step 15 always keeps in seal ed novabl e connection with the
0-shaped sealing ring segnent 14 when the retainer is pushed to nove
in reverse direction of pipe entry. [0058] The gap between the
0-shaped sealing ring shoulder 7 and the locking cap 5 allows a

desi gned novenent of the 0-shaped sealing ring 2, retainer 3 and grab
ring 4, and also allows the O-shaped sealing ring 2 to push the grab

ring 4 aggljéjg‘%l{owlﬁ %ﬁllqlggs{a}%gﬁgg%éofgggeglggh_the retai ner 3 when the pipe

is inject ets uri zed to expand, which presses
t he 0-sha ling ri.ng 2. to expand axially. 059] .Referri to

F'G 5t HEOR e e et thidlsb S BRI eaan? Hat facHP RO Rs A ¢ he
retal ner 3a110§rsmquertla5ﬂﬁ@glragﬁn§1ﬁ f?éx Weﬁ%bsh@tﬁ b)t/ {PIE gﬁ)’g,%giag?ggxﬁe?al ing ring

2 that is conpressed wheh the pipe 13 enters passes

through the O~shaped seali.ng ring 2. .[0060 wever. there is a
preferred @8%]?13 |H§mcs’ Towh " Cﬁtﬂ%n%a f}%’gﬁ a eealzggﬁ n%gi{ t\t/\I/Pé %m?%tmbg- shaped

seal i ng ridfgeshteldghpdd Rithelrhe h&ERIIOASH codtabSwiSthiMed® R teldh Mgl al
wi dth of the 0-shaped sealing ring 2 that is conpressed when the pipe

13 enters ?99% passes through the 0-shaped sealing ring 2.
It allows ?Egﬂ reeaﬁgﬁg?ession of the 0-shaped sealing ring 2. [0061]

The intern [ ter the teeth 10 in initial state . s.smaller
(han the. dOPi REFREREaTan §pine rRmmgr eempriot e Spkt RN n gt BF  of
the O- shapgfl.s&alriphe e!h{r?,Qogﬁ uFing HPs'eltlL%Bcé J‘l%&iﬁ@@ap%?%r@@émiﬂg @get er of
the pipe 13, and the internal dianmeter of the denmounting ring 6 is

| ar ger t hasontpogenesxduelt madenmbuatingtrang 60frab Feg piprindS3 arfdAD6Rped fealingtia ner
3 is annular, and contains a ranmp that coordinates with the teeth 10.

[0063] The? SEERFom gcppiag adepfHiei ca soR mERBR digragegs a8 Hs gn¢ef thg socket
d the int | wall of th ket b 1, bet\ th b
o " ane B B DRk bRl s RG e  r R L

ring 4 and"” g cap opp (o]} stap

moving in jfihes @k ﬁﬂﬁél&iﬁ%}h@f)ip@hﬂ% RN Hk 4, B AR PRk 1716d AlGamged on
the external wall of the demounting ring for working with the [ocking
cap 5 to peabdhtringed dethedlatderrgd fikerto@hef exgmmab seb pf thg pipe d A d heinso ket .

in moveable connection with the internal wall of the socket body 1, for stopping the grab

ring 4 from moving in the direction of pipe entry; a retainer shoulder 8§ arranged on the

internal wall of the socket body 1 for stopping the retainer 3 from moving in the direction

of pipe entry; the arrangement of the retainer shoulder 8 and the and the locking cap 5

allows free axial movement of the grab ring 4 and the retainer 3 therebetween; an

O-shaped sealing ring 2 for forming a sealed connection with the external wall of the pipe

13; an O-shaped sealing ring shoulder 7, arranged on the internal wall of the socket body

1, for stopping the O-shaped sealing ring 2 from moving in the direction of pipe entry; a

pipe stop member 11, arranged on the internal wall of the socket body 1, for stopping the

pipe 13 from moving in the direction of pipe entry;

[0057] The socket also comprises an O-shaped sealing ring segment 14 arranged between
the O-shaped sealing ring shoulder 7 and retainer shoulder 8, a step 15 in sealed movable

connection with the O-shaped sealing ring segment 14, is arranged at the end of the

12



[ 0064] The denpunting ring 6 contains a sharp angle at the end of the
demount ring 6 close to the O-shaped sealing ring 4. Wen pipe 13
enters the socket, it initially passes through the denounting ring 6;
then with the entry of the pipe 13, the external wall of the pipe 13
gets to contact the teeth 10 of the grab ring 4, and push the teeth
10 so as to nake the flange 12 of the grab ring 4 deflected. Wen the
pi pe enters, the force acting on the teeth 10 pushes the retainer

tovards t = 8&’% ?ﬁdrl‘%sth%ﬁld§lh7az{]oste theloo%aﬂ'é%l sBﬁﬁlgrm tzhrtﬁélﬂg% e grab

ring 4; w eS throu

retai ner Jand kbR xxﬁ)seii%aﬂﬁ)dalﬁ@@édnaﬁmh Wi, thd @@ﬁhp@@@&hﬁ@nﬁ&@gﬂbﬂ%ﬁ op
menber 11; the deflection of flange is illustrated in FIG Ithat the
ext er nal p\alum tipf retabner fs|pashgeé talbRoveow esveisa direnvien gkpipk engyt | on of pi pe
entry (Direction B), and the internal part of the flange 12 noves in
t he di r ect[00§8] The phiRt@etnlile QBhiped tdaliig Alg shbDIA&S] anReicbelintdeaps FI G
3, when the pipe 13 is injected with liquid and gets pressurized to
expand, t ralopp pée%@eﬁmowem@t e&@a@d@dpedvsmlmgtrmé 2axipans? and B0 tiked.pi pe

13, the O0-shaped . se essu the n
exbands aPUARg gvane Brtoeest Srdion BnEads Pith T et S BaBE B 10REk ai ner
3, so as tgp @%Buéhﬁﬁe &Eﬁ%r%'vﬂlgn the (pfpeTD} fec!e@ wﬁtﬁ‘(ﬁﬁﬁ%m&'%&@ﬁ%&sﬁ}ﬂzé&ﬁo pi pe
entry until i s pushed agai nst the | ocking cap; at this nonent, the

def |l ected efxb&zﬂg@hiaﬁgreﬂ&s the (yetapedeeatiterrog o to expadéfitieltt i on and try to
flatten itself to an initial state, and this may allow the increase
of grabbi NYoSN ReE:rAed toPIG.BNthe REp BtivdntBd OWBAJed Sdalihf BnPEHRBIAEST addiks

| ocking the pipe 13 I1n the socket. [0066] In order to take the pipe
13 out of rhmesdokeadsr thanahakemad width nfthe Onghagedissalipgsingd tha istdompressed
direction of pipe entr and then the end of the denounting ring 6
close to tHENgramPs | HY" %ﬁ@ﬁé%ca‘ﬂ‘?é'dP%Sé?sﬁh’EOBglété‘E)%%‘f‘%edtsﬁ@Wrgfr 8 t he
external wall of the pipe 13, so that the pipe 13 can be taken out of
t he socketLOO‘f(ﬂ@@)’\]qufh el’pllﬁjépfif?ffﬁﬂi @S@labwwearhl“ww PEXDpigprebetfB068] The
pi pe conne t ri.ses. body,
onor | o1 naorioeteeans BE srailofr i s e RmEDT R SR iy LBt g

0- shaped s@ahdp @Qsé’ahﬁ'@mmgZmﬁﬁgccﬂhﬁ&@ssﬁpﬁrﬁ&ﬁhé Pige $96k&E thetsb&ei Anarwfses
arranged on the grab ring is deflected; in conparison with the grab
ring with thougetk €ethapal saling ring<. fthhogethwfrencomppéspien enthe Osshagdde
grabbing force of teeth of the grab ring with deflected flange acting
on the pi p&aling gt | er than that of grab ring with undeflected
flange, so that this deflection of flange allows ease of the pipe
entry. V\hdﬁﬂtﬁlﬂghpﬁrp@rmi@iamjtee@f td tastht W) ih imgue] dtatengsrgrdlesthpr Bssytemaked t o
expand, th sh .seglin IS ) dto xpand axi al

Chon the GLEREDA TEQiS R FTHE B e oh Bt apHEe T Bgnad 1 5UBELh ¢ he
grab ring d,g @RYGem EHYRLS h@w G| %HEE of (R ol he

fl ange recover ¥r3n1dg eét?&nlb§%h t eﬂﬁgﬁp o1 sz |ﬁg opﬂﬁﬁﬁl
retainer, didyedistdiger giad i axgriad diamef ottRepibe 0. grab ring acting on the
external wall of pipe may increase, which | ocks the pipe in the

socket and 0@553 Uhe §et§§@}|3' 19 8hifar, lah& cHRAKES raRp e Qédiiéhﬂzgemltﬂ € (RILP®.
connection The 'socket 'body conprises an 0-shaped sealing ring

segment ar[{g@é‘ﬁ?ﬂ Qc? \@@ft%}e!he%gmgns%?? dﬁﬁmg%@ 189l 49 x?a'ﬁgéff q‘l[eth @%%aﬁ he

retainer s e connett

0-shaped seal bffige $ckg b&@ONBBiiween Ge aFabangadndiheifi@ingredy §ffot Jﬂ@pﬂrg&h@ped
sealing ring shoulder close to the 0O-shaped sealing ring; , the a
step keepslothinsealSdtbmmeabl & boAmeativn of pipd dritryt heon@espraplédarsamgtd o1y
ring segnment when the retainer is shed to ve in. reverse direction
of pipe enff Vtef?ﬂl veallpt e gq??meé\‘i‘f“’éfﬂlﬂé o WRskipe & &n‘g thedoddng GaR g (o prey s the

socket wheg 6%rﬁ&ﬁﬁ@ﬂn§§§#h€ﬂo&%ﬂﬂm@&§hes t he retalner to nove in

reverse dlrectl
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[ 0070] The gap between the 0-shaped sealing ring shoul der and the

| ocking cap all ows the 0O-shaped sealing ring to push the grab ring
agai nst the | ocking cap through the retainer when the pipe is
injected with liquid and gets pressurized to expand, which presses

t he O-shaped sealing ring to expand axially. This design increases
grabbing force of the teeth acting on the external wall of the pipe
when the grab ring is pushed against the | ocking cap, preventing t he
pi pe from r h o f. the
pi pe Conne[gﬁ&gﬁlh u}.ﬁn %.ﬁgggg&% aﬁ'lg aatn le%btlhgglgcp% hSea ugg‘m | ng
shoul der  aiMle t@e RIApIEalInS RS 4\Amlen ﬁ:%c 13 aﬁe@me@bcw @ttlmumy faliRs
0-shaped sealing ring that is conpressed when the pipe enters the
socket, t hbrodglsthadedowtia ring 6:ithengvithithd enjtrusf the @itied 1 the Praemdtvelld thebut
not give any fressure on the retajner, S not to push the grab

ring to nove® i32efsdespract dhertenth {of tht 2ipb B%g ‘Zrﬂlﬁi pushieresth 40 8o &8 prKe
[i i t
o g nlc 19BPERRE BNk AR AR Bl ANt o BOC

t he ext er nadth W@phshes thé Fegaiir RevaedittRe dnoglders AftérBdt tHehBpeCIBas RS thdugh of

the O-shaped sealing ring may not restrict the pipe entry, in

addi ti on, thhireb gag duvith etherapirp ef the pipe d hat Prsseh dpeughdlskiangr 3 pnsighe
shoul der dth tai.ner, will a||OMlth ressyre, o he cQ ressed
0. Shaped SQSMPHSAHE TR D 65 She TREARTEROE 3| BTyt ABEeah t he
retainer \ggﬁg&ateae;n 1t $hh&fe BitdRalipsrt bf‘ﬂh@‘ﬁ%ﬁg@ 19infdVed inGeierke AR

pressuri z to expand, so as to push the grab ring to nove in reverse
di recti on mpe piupeDaedioy B),[00 hiz]indsal faer of iedlangd [ Oihansw irethe ofrectibeott eet h
ininitial state is smaller than the external dianeter of the pipe,
the teeth [P ey (BHPFLOPAG can grab on the external wall of the pipe.
As the internal dianmeter of the 0-shaped sealing ring is smaller than
t he ext er nM@N65]iRefeetieg todAGthehei the pipeid iSOH'Etta(pwﬂh beall ampgetd prepsedaed f or m
a seal ed connection with the external wall of the pipe, and as the

i nternal dP&RRANErthoPiPE hé WHERRIRRIGRG ifibe ?’%’a?sé‘?"g‘?écrthetm%l% Hé Geeihal
di amet er Osfeal n%%r%bﬁ?{)rﬁ?suﬁldf gytl‘f ;ﬁ@et ﬂnﬂ%&%ﬁ?aﬁﬁ&'%mpﬁgWﬁl%édrﬁgalmﬁ

demounting ri e pip wi'ng an unrest entr

pi pe. [O007&g 2T151ehdrseh@ﬂemﬁfer B, Soanfusli the @0 ridgAit@nkdSe i rewie diBaion of
coordinates with the teeth. This allows the teeth of the grab ring to
flex when ppsted upgl it h@umeéegw g lookingrceps @t th[somnqnt,'rhﬂadecﬂleﬁ%ﬂmgﬁg

ri ng cont nln a shar t .the end enmount,
e 0" Shagedns dufh gt Perin it 9435 e Brnchcbe bR Bhe e 88 he
grab ring. may allow the increase of grabbing force acting on the external wall of the pipe 13, thus

locking the pipe 13 in the socket.

[0066] In order to take the pipe 13 out of the socket, the demounting ring 6 is pushed in
the direction of pipe entry, and then the end of the demounting ring 6 close to the grab
ring pushes the teeth to separate them from the external wall of the pipe 13, so that the

pipe 13 can be taken out of the socket.
[0067] The pipe 13 preferably can be PEX pipe.

[0068] The pipe connector mentioned in above embodiment comprises a socket body,

comprising in the direction of pipe entry: grab ring, retainer and O-shaped sealing ring; ,
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The invention claimed is 1. A pipe connector, conprising: a socket
body (1), conprising in the direction of pipe entry: a | ocking
cap (5) for preventing the conponents in said socket from escaping,

a locking cap stop nenber (9) arranged at the end of said socket body
(1) where said pipe (13) enters, for preventing said | ocking cap (5)
from escaping; a denounting ring (6) for unlocking said pipe (13);

a grab ring (4), conprising a flange (12), and a plurality of teeth

E)Ilg)e ?;_ g)a‘r\gk%q p(i)& e%%%sqhi Lo%ﬂ&?th@ﬂg‘lgta ia.f‘%%%ea %n E@%ra%ﬂn%riygéﬂe%&;lin of said

comparison with the grab ring with no deflection with its flange when a pipe enters, the
grabbing force of teeth of the grab ring with deflected flange acting on the pipe is smaller
than that of grab ring with undeflected flange, so that this deflection of flange allows ease
of the pipe entry. When the pipe is injected with liquid and gets pressurized to expand,
the O-shaped sealing ring is pressured to expand axially, then the O-shaped sealing ring
pushes the retainer, so as to push the grab ring to move in reverse direction of pipe entry,
and make the flange recover from deflection with the help of pushing of the retainer, then
the grabbing force of teeth of grab ring acting on the external wall of pipe may increase,
which locks the pipe in the socket and ensures sealing of the socket and holding of the

pipe connection.

[0069] The socket body comprises an O-shaped sealing ring segment arranged between
the O-shaped sealing ring shoulder and the retainer shoulder, a step in sealed movable
connection with the O-shaped sealing ring segment, is arranged at the end of the
O-shaped sealing ring shoulder close to the O-shaped sealing ring; , the a step keeps in
sealed movable connection with the O-shaped sealing ring segment when the retainer is
pushed to move in reverse direction of pipe entry. This design can effectively ensure
sealing of the socket when the O-shaped sealing ring pushes the retainer to move in

reverse direction of pipe entry.

[0070] The gap between the O-shaped sealing ring shoulder and the locking cap allows
the O-shaped sealing ring to push the grab ring against the locking cap through the
retainer when the pipe is injected with liquid and gets pressurized to expand, which
presses the O-shaped sealing ring to expand axially. This design increases grabbing force
of the teeth acting on the external wall of the pipe when the grab ring is pushed against
the locking cap, preventing the pipe from escaping from the socket, so as to improve

holding of the pipe connection.

[0071] The gap between the O-shaped sealing ring shoulder and the retainer is as wide as
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a retainer (3), in noveable connection with the internal wall of said
socket body (1), for stopping said grab ring (4) fromnoving in the
direction of pipe entry; a retainer shoulder (8) arranged on the
internal wall of said socket body (1) for stopping said retainer (3)
f r om novihegxial witiéh ofitheOtshepedafealdi guengtitat ig ;cotipeessadrwingyetive pipechtesaihd
retai ner shoulder (8) and said |ocking cap (5) allows free axial -

nmovenment s@dkes MMSOThaked sefMehd g RilMjuSBddhtdceindirf@inet Bit dob giveRay prResire
an 0-shaped seallng ring ( for form ng a seal ed connection mnth t he

external érefﬁfme?aﬁoql PP é]ujsl:f)che ab ring t@ﬁo@e ﬁ@ge?ge glg@ct bﬁggggﬁ%{ltﬁf

shoulder rang e on t i nt®r na

0T oot PRing tfpﬁa% %ﬁ%?s%‘ﬁﬁf% Tils OB R eI EAe o gddPis il net

internal wall of said socket body (1 for stop Plng sai d pipe ﬁ13
from nov pl}f@eqsgltlterga‘tdqnp%@q:ecﬁf the te}gt tb&ﬁgqap ring acting on the external wall of the

pipe entering, so that the compression of the O-shaped sealing ring may not restrict the
pipe entry, in addition, this calculated gap between the O-shaped sealing ring shbulder
and the retainer will allow the pressure of the compressed O-shaped sealing ring due to
axial expansion to completely act on the retainer when the inserted pipe is injected with
liquid and gets pressurized to expand, so as to push the grab ring to move in reverse

direction of pipe entry.

[0072] As the internal diameter of the teeth in initial state is smaller than the external
diameter of the pipe, the teeth of the grab ring can grab on the external wall of the pipe.
As the internal diameter of the O-shaped sealing ring is smaller than the external diameter
of the pipe, the O-shaped sealing ring can form a sealed connection with the external wall
of the pipe, and as the internal diameter of the demounting ring is larger than the external
diameter of the pipe, a sufficient clearance forms between the demounting ring and the

pipe allowing an unrestricted entry of the pipe.

[0073] The retainer is annular, and contains a ramp that coordinates with the teeth. This

allows the teeth of the grab ring to flex when pushed by the pipe being inserted.

[0074] The demounting ring containing a sharp angle at the end of the demount ring

close to the O-shaped sealing ring ensures least contact with the teeth of the grab ring.
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wherein when pipe (13) enters said socket, said flange (12) of
said grab ring (4) is deflected; when liquid is directed into said
pi pe and the pipe is pressurized, said O-shaped sealing ring (2) is
conpressed and expands axially, then said 0-shaped sealing ring (2)
pushes said retainer (3), so as to push said grab ring (4) to nove in

reverse diyectial qﬁmgk g.entry, thus locking said pipe (13);
sai d pi pe connector Urther conpri ses an O-shaped sealing ring

segnent (14) arranged between said O-shaped sealing ring shoul der %7)
and sai d Fet ai AVPSERHOPARE CoEprising: asoclsptgpéqo(l()mmmslw@ltb%idw\vlanlo
connection with said O-shaped sealing ring segnent (14), is arranged
at the end of E‘QF&n@Yshaped sealing ring shoulder (7) in the vicinity
of said O-shaped sealing ring (2); said step (15) always keeps
i n seal ed novabl e cahw&olgicap (i ﬁ)hpmaérﬁirfg-thaecpnpbmmlihmg'drsbckg:t fegnent
(14) when said retainer is pushed to nove in reverse direction of

pi pe entry; escapiife gap between sai d 0-shaped sealing ring shoul der
(7) and the locking cap (5) allows said 0-shaped sealing ring (2) to

push said grab ringa(dtkingGap R rhdtebdres Jkdrfﬁﬁ@:ﬁﬂ thépnd 6 RUDdbE&Ibddy (1)
Wi

retainer (3) when said pipe is injecte liquid and gets

pressurized towbzeand fipe (6)rputessios pravelirg ki ckiagcam (6) frang efc2pingp
expand axially; and the gap between said 0-shaped sealing ring

shoul der (7) and Sah@JhSﬁrﬁF&%ngQ% fdr? ;bgkﬁgrsgﬁ\éﬁé glg?n t he axi al

wi dt h of said O-shaped sealingTin onhpr'essed when said

pi pe (13)passes throu sal -shaped sealin 2. The e
connector of claim ?Lg‘gqt;?ﬁ&ge(gh COREIIFIREEr Elll%sl’r?é‘g IB‘%ﬂhg}'a?fde‘?ﬂég (ﬁ
(10) in arranged on said flange and fixed to the external wall of said pipe (13) ;

a retainer (3), in moveable connection with the internal wall of said socket
body (1), for stopping said grab ring (4) from moving in the direction of pipe

entry,

a retainer shoulder (8) arranged on the internal wall of said socket body (1)
for stopping said retainer (3) from moving in the direction of pipe entry; the
arrangement of said retainer shoulder (8) and said locking cap (5) allows free axial

movement of said grab ring (4) and said retainer (3) therebetween;

an O-shaped sealing ring (2) for forming a sealed connection with the

external wall of said pipe (13);

an O-shaped sealing ring shoulder (7), arranged on the intermal wall of said
socket body (1), for stopping said O-shaped sealing ring (2) from moving in the

direction of pipe entry;

a pipe stop member(11), arranged on the internal wall of said socket body

(1), for stopping said pipe (13) from moving in the direction of pipe entry;
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initial state is smaller than the external dianeter of said pipe
(13), the internal dianmeter of said O-shaped sealing ring (2) is
smal |l er than the external dianeter of said pipe (13), and the

i nternal dianmeter of said denmounting ring (6) is larger than the
external dianeter of said pipe (13). 3. The pipe connector of claim
2, wherein said@herimi ner (3) is annular, and contains a ranp that
coordinates with said teeth (10). 4. The pi pe connector of claim 3,

further conprising when pipe (PHehRRes ﬁﬁpso%l&@tul;éi'@ﬁaﬁée7()12) & §aﬁ:’f‘§%§'nﬁ§ (&)h@
internal wall of said socket body (1), fween said grab ring (

sai d | ocki ng caglectl; whet ligiie le@teﬂ&hl@ shmqkp@@d:tap pife)is f)fe@sﬁrﬁ@&ISB@l
in the direction of pipe entry.; and
O-shaped sealing ring (2) is compressed and expands axially, then said O-shaped

sealing ring (2) pushes said retainer (3), so as to push said grab ring (4) to move in
reverse direction of pipe entry, thus locking said pipe (13);
said pipe connector, further comprises an O-shaped sealing ring segment (14)

arranged between said O-shaped sealing ring shoulder (7) and said retainer

shoulder (8);

a step (15) in sealed movable connection with said O-shaped sealing ring
segment (14), is arranged at the end of said O-shaped sealing ring shoulder (7) in
the vicinity of said O-shaped sealing ring (2);

said step (15) always keeps in sealed movable connection with said
O-shaped sealing ring segment (14) when said retainer is pushed to move in
reverse direction of pipe entry;

the gap between said O-shaped sealing ring shoulder (7) and the locking
cap (5) allows said O-shaped sealing ring (2) to push said grab ring (4) against the
locking cap (5) through said retainer (3) when said pipe is injected with liquid and
gets pressurized to expand to compress said O-shaped sealing ring (2) to expand
axially; and

the gap between said O-shaped sealing ring shoulder (7) and said retainer
(3) is no narrower than the axial width of said O-shaped sealing ring (2) that is
compressed when said pipe (13)passes through said O-shaped sealing ring (2).

2. The pipe connector of claim 1, wherein the internal diameter of said teeth (10) in
initial state is smaller than the external diameter of said pipe (13), the internal
diameter of said O-shaped sealing ring (2) is smaller than the external diameter of

said pipe (13), and the internal diameter of said demounting ring (6) is larger than
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a convex part (16), arranged on the external wall of said denpunting
ring for working with said |locking cap (5) to prevent said denpunting
ring (6) fromescaping fromsaid socket. 5. The pipe connector of
claim4, wherein said denounting ring (6) contains a sharp angle at

the end of sai %e%;e;{é?ﬁja%iarnile?&o(f%gid%liﬁesﬁﬂ.o said grab ring (4).

3. The pipe connector of claim 2, wherein said retainer (3) is annular, and contains a

ramp that coordinates with said teeth (10).

4. The pipe connector of claim 3, further comprising

a locking cap shoulder (17), arranged on the internal wall of said socket
body (1), between said grab ring (4) and said locking cap (5), for stopping said

locking cap (5) from moving in the direction of pipe entry.; and

a convex part (16), arranged on the external wall of said demounting ring
for working with said locking cap (5) to prevent said demounting ring (6) from

escaping from said socket.

5. The pipe connector of claim 4, wherein said demounting ring (6) contains a sharp

angle at the end of said demount ring (6) close to said grab ring (4).
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