PIPE CONNECTOR BACKGROUND OF THE INVENTION [0001] Field of the Invention [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 pipe connecting device, such as a socket, is an important device for
connecting different pipes. [0005] Nowadays well known means of connecting pipes includes threaded
connection (referring to metallic pipes) thermal welded joint (PP-R Pipe and PE pipe). Threaded
connection of pipes is realized by screwing RIBIpOEENNFLAEIRIa 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 g3 gesdigg.duagstienyIsEaNMERNS@NCONNection may also bring inconvenience to the
maintenance. [0006] In order to meet different needs, improved ways of connecting pipes and the related

devices are R%@g]%gﬁp&qhé:ﬂmﬁﬁ)gatent 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 thi] eﬁblnglgnq Rias to |mprove the eff|C|ency of connecting, facilitate the maintenance and

t
change. However, this soc |s on yssglfaa% for connectlng a small or medium-sized gas pipe with a
valve or a ta .
[5003] Description of the Related Art

[0004] A pipe is one of essential facilities used in the industry, and a pipe connecting

device, such as a socket, is an important device for connecting different pipes.

[0005] Nowadays, well known means of connecting pipes includes threaded connection
(referring to metallic pipes) thermal welded joint (PP-R Pipe and PE pipe). Threaded
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



[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 wall of the second casing pipe. The second casing pipe also contains a wheel and a

ing that agts on the.fastening piece. The left and the right locations of the spri in close fit with th
Tt enctof (I THRLLBER BIS ANG H8 A EF e b & SR BB SeGFPRE frer easing pipe

contains a rpnanpife exferarRb@ladifisjipentionssimpiies the mrUNY NHAeROuAtIRG work, but with
the pressure rises, the quality of sealing of device will be affected. [0008] Chinese patent with publication

No. CN242863#¥idispiose S heslotkatdohpipghtbrasetionf Teespookerdsmaoatity anth alsaighitable for

connecting with P ipe. The socket contains a socket body, 0-shaped sealing ring, retainer, grab ring,
Gemounting THL LI R NP h D GEaTEPR LA YHG TR SSPAE AL ok A oper

sleeve, and the; laGking GRS ATRHASHI é&QHl%ll‘%liﬂﬁiﬁﬁbm@eﬁ%'ﬁebﬁi%ﬂiﬁ-e\!\{ﬁgEhmﬁn'ﬁ%x pipe is

inserted, the pipe may go through movable taper sleeve grab ring, retainer, 0-shaped sealing ring and
reach the pipedstEmmenie wArkD et teithehitepitilityeafitee ttharnanige diosedhegoéldavig, Wl teeth may grab
on the pipe when the pipe enters the socket. And also due to the flexibility of 0-shaped sealing ring, the
0-shaped sedlifig$ing 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 PEXOSiE Sltiegsthpasguretthipedisaiumbiog GNP XidisglasgsustPekettisthipg the grab ring

grabbing on the exﬁleorrp Véaslg)é}zé%igem@(?ﬁjsqgg t&%g@%%pg‘)% Ci@%ﬁﬁ@f{ff,ﬁ%g&%p% entry to

separate the teeth from external wa o‘f’plpe.&l inese paten publi

CN20109624dcélisslases a fipecfagiaomesting segket thal compesesdn SegUNteudEhaRee sealing
ring, retainer, grab ring, demounting ring and locking locking cap. A cannelure is arranged on the

0-shaped seahiheiterkhgutarr Toe Ctihepliduihivag sing aagincThisallasignaarchlibWwnsveledye pressure of
the 0-shaped e INg 100, o e SR e N I SN Y R¥en the PEX pipe

is inserted, the pipe may go through movable taper sleeve grab ring, retainer, O-shaped

sealing ring and reach the pipe stop member A. Due to the flexibility of teeth arranged on

the grab ring, the teeth may grab on the pipe when the pipe enters the socket. And also

due to the flexibility of O-shaped sealing ring, the O-shaped sealing 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 O-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



the pressure increases, the sealing of the socket gets better. Therefore, the invention may improve the
sealing of the socket. [0011] The above mentioned prior arts comprise a grab ring that is unmovable
between the retainer and the locking cap, so that the teeth of the grab ring may strongly grabbing on the
external wall of pipe to restrict the PEX pipe entering. Although the PEX pipe is unmovable in the socket
after the PE gi eis comgleted inserted into the socket, the teeth,[.rll%a}/ Fave geen strongly restricting the
entry of PE)?}». LIS S S8 Ui eSS REIE e AR St Bip i SR SO IMARY OF
THE INVENT{GNIP@A2ldmiviewr e dhealpve-described problem, it is one objective of the invention to
provide a pipe connector that not only allows a flexible pipe (like PEX pipe) easy to enter, but also

ensures the gepinorgl sReetANAIRIIDA ! Aioe sAARSCHR RN he RRR s isRBd i iauid and gets

pressurized to expand, and also provide a pipe connector using the same for liquid supply. [0013] To
achieve the dhkoveanlejeniives; lnckogpdpneetivithhenecgimifolenesdt ohghadpwenighy pravbied is a pipe
connector comprising a socket body, comprisin%in the direction of pipe entry: a locking cap for preventing

the compondRterinatonibetapiade serierinBeBE sipssairmes arHiyel BethEX MIPsithe socket
bode i ! y b el iR
ody where {he BIDG ENIFf%. E%EQJF@@%}Q@% E?g%%%g%g%%%%?ﬁ&q%g%t% 9%:‘38 A {ingding for unlocking

the pipe; a grab ring, comprising a arranged on t nge and fixed to the
external walkgfithed3ipay a vesainesninyiesteatite chonseelion WHK Higeiatariabaiall afsdregocket body, for
stopping the grab ring from moving in the direction of pipe entry; a retainer shoulder arranged on the
internal wall Ghitle SoeretBSHIERRYSY BfngjRBASSERRIEr from moving in the direction of pipe entry; the
arrangement of the retainer shoulder and the locking cap allows free axial movement of the grab ring and
the retainer therebetween; an 0-shaped sealing ring for forming a sealed connection with the external wall
of the pipe; an 0-shaped sealing ring shoulder,

SUMMARY OF THE INVENTION

[0012] In view of the above-described problem, it is one objective of the invention to
provide a pipe connector that not only allows a flexible pipe (like PEX pipe) easy to enter,
but also ensures the sealing of socket and holding of pipe connection when the pipe is
injected with liquid and gets pressurized to expand, and also provide a pipe connector

using the same for liquid supply.

[0013] To achieve the above objectives, in accordance with one embodiment of the
invention, provided is a pipe connector comprising a socket body, comprising in the
direction of 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



arranged on the internal wall of the socket body, for stopping the 0-shaped sealing ring from moving in the
direction of pipe entry; a pipe stop member , arranged on the internal wall of the socket body, for stopping
the pipe from moving in the direction of pipe entry. When pipe enters the socket, the flange of the grab
ring is deflected; when liquid is directed into the pipe and the pipe is pressurized, the 0-shaped sealing
ring is compressed and exp ds axiall thgl the O-sha qusezﬂn 1r.in usepe the retainer, S0 as to push
the grab ring 16 FRAVE TR PRUQPSdHIRRONC T STSE L) Mg . MISdOTaOTH R 4°6ed of tis
embodimentydhgeeackal ERmMprises 2 K3haped g%‘f%ﬁ Onehspament arangssbarivyyeen the 0-shaped
sealing ring shoulder and retainer shoulder. [0015] In a class of this embodiment, a step in sealed

movable cormeatied witthehetorshlaped Gehlimgdiey mabnfenttivpinatigeQ-ahipedesvdlofgim®-shaped
sealing ring shoulder in the vicinity of the 0-shaped sealing ring, the step always keeps in sealed movable
connection v%ﬂﬂf‘?éo&gﬁé‘bgl? USEHETHAGPIRY RGN GRS ﬁ’i%prg’[%fﬁéerfisaﬁ‘@ﬁg@i 8 MoV sH everse

direction of Ria gPifc INAPLINIR HR Sk pbIHIIARCIRER NG 43R RMPER e Prabeergysealing fing

shoulder and the locking cap allows the 0-shaped sealing ring to push the grab ring against the locking
cap through Wikerepapeemveheth¢he ghipe tiiflpge diwith digbidend defleqedssdrenddqiodeispand to compress
the 0-shaped sealing ring to expand axially. [0017] In a class of this embodiment, the gap between the

0-shaped sedHAg G CHBERIBF 2R teREEainBFSHEdr 36 El- thaer this RS HRaH GPHRSEHaped
sealing ring (alds OMPIERRCIENIS AiRcRRsSAR LB e Aehanadsaplind.jngy (L8] In a class

of this embodiment, the internal diameter of the teeth In initial state is smaller than thé external diameter

of the pipe, thabniamal dievaetaeofifadd-<hmped pgalingmingus Rrdkitertteasighe external diameter of the
pipe, and the internal diameter of the demounting ring is larger than the external diameter of the pipe.

[0014] In a class of this embodiment, the 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



[0019] In a class of this embodiment, the retainer is annular, and contains a ramp that coordinates with
the teeth. [0020] In a class of this embodiment, the socket further comprises: a locking cap shoulder,
arranged on the internal wall of the socket body, between the grab ring and the locking cap, for stopping
the locking cap from moving in the direction of pipe entry; a convex part, arranged on the external wall of

the demounting ring for working with the locking cap to prevent the demounting ring from escaping from
the socket. [é%’%{ﬁ"lgr? lglgf%\%g%ﬁ%%lygrgﬁﬁggﬂ?ﬁgn%ﬂﬁ%%?e@%beﬁ%%?:Eilﬁegpég?itains a sharp angle at the end of
the demount ring close to the grab ring [0022! Advantages of the invention comprise: [0023] 1. the socket
comprises al89LREIBAEASSHHBHE FHYaR%R R &% SR PerBRBY b SeRE P A i8IPARAt0-shaped

sealing ring; WheRRiRe eiteis. thegocket, the flange arranged on the grab ring is deflected; in comparison
with the grab ring with undeflected flange when a pipe enters, the grabbing force of teeth of the grab ring

with deflecte@?(ﬂ acting op_ the pipe is smaller tha t of grab ring with undeflected flange, so that
tnis deftectioy ST o A B R e R R RS i s s

pressurized tasgandsthe Qtshanethsaaling 41nefithe QOURER 3R, thebxBaNth&xialysi Hiemdhad-shaped
sealing ring pushes the retainer, so as to push the grab ring to move in reverse direction of pipe entry,

and try to mikekihe dhander séepviag flamlagéfrectiemivaith ey el prohp detsieiepafofeipe kiilet ahen the
grabbing force of teeth of grab ring acting on the external wall of pipe.may increase, w ic[]; locks the pipe
R P L R R PR e R

in the socket 3%‘8”(%@%&%5 0 n%nb ipescon 9. the socket

body compriggkiag &Phaee&mmgﬂ%ﬁﬁm@%tgm%&pﬁw% the Qshaped sealing ring shoulder

and the retainer shoulder, a step in sealed movable connection with the 0-shaped sealing ring segment, is

arranged at [’l'GSﬁr]‘qIPE UT%Qb?*lﬁﬁee‘iin%%ﬁﬂ%gr{ﬂ”&éﬁ&ﬂlﬂﬁﬁﬁl&?ﬁlg’cﬂh‘?&%%?ﬂ) %gi%i]i{‘& fjng; . the a step

keeps in sealed movable connection with the 0-shaped sealing ring segment when the retainer is pushed
to move in revdrsfthirdetioniafipipelentryo Meigrdbsign can effectively ensure sealing of the socket when
the 0-shaped sealing ring pushes the retainer to move in reverse direction of pipe entry.

[0022] Advantages of the invention comprise:

[0023] 1. the socket comprises a socket body, comprising in the direction of pipe entry:
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 undeflected
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 compressed 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 try to 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.

[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



[0025] 3. The gap between the 0-shaped sealing ring shoulder and the locking cap allows the 0-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 compresses the 0-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
prove hola R BB OB T P 1o GRS DTN AEAHRE o LR AGUEP A ing Shoulder
and the retaipgldg wilabibahe sl widi o e Rsbanad sealing rieg thatiscomprgssed 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 movepwshedépvmelireiation atpibeamnoihme therp-$hapdaigealing fingfiisctoempressed and
expands axially, and this will not increase the grabbing force of the teeth of the grab ring acting on the
extormal wall BIHE SRS SHESY 160 R IRG U FELGR 1 RHU S SR S g may ot restric
the pipe entr. [f {hegaRiBRIYYEHPBRQ;Shaped sealing ring shoulder and the retainer is as wide as the
axial width of the 0-shaped sealing ring that is compressed when the pipe enters the socket, the 0-shaped

sealing ring m&jgf%??ﬂéaé% 8 (LRI RYLAY e%\égaﬁ%% gﬁ%sglfﬂéﬁlﬁ’é} gﬁ?egﬁé%‘c%é%% ARSIQ push the

grab ring to move in rese irection of pipe entry w ape ing rin ompressed and

expands axiglly Castchpats swillingtring toass Khregrabhing feraasotibectaety ofphargnah tieg acting on the
external wall of the pipe entering, so that the compression of the 0-shaped sealing ring may not restrict
the pipe entAgtanaHRRINtR RiRGIE imaeedd aptb vt At 8005 SHREEH SSrRx At shdifBler and the
retainer will allow the pressure of the compressed 0-shaped sealing ring due to axial expansion to
Completely At HP TR VARV RS 0 HTeg g et e B SR o o

expand, so gste peghthetsrakiingienneveihrevarss disgaievatpipe entyidoqs plhisheas 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 gralgsniéheinsiiagwen ofehenpipethadipr fivmrestagiamben diahedathspeasiteealing ring is

smaller than.the ext rqﬁﬂlﬁdia ﬁéter of the %l e, the 0-shaped sealing ring can form a sealed connection
p

with the extéMal Wan'd é%l ° BHE &% ée%tllncilclfrnal 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 UAP&8ktldRsneap betie pidhe foubapy! seadnetnsaiheuldmans hasrtiRtaii a4 mp that
coordinates with e G&ih, G AN e Jee R DR aRf iﬁ%&%&?&%%’&ﬁ%@lﬁﬂ@(ﬁiw dhemipe being

inserted. [0029] 7. The demounting ring containing a sharp angle at the end of the demount ring close to
the O-shapedhsaalikgrrihg Onduues! leasinganigol llitvtlveteethief iheigrakoringoB BRI pDBESCRIPTION OF
THE DRAWINGS

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. 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



[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; ILOO?»S] 5 |IIustrate H)e conn ctor wit aste%a er the ent of pipe; [0036] FIG 6
illustrates a |5 %f%r Fé&r&% i élr]‘RrF&s %8?1 & atdlrlgéﬁbg lb%‘ﬂ é ‘7Xﬁﬁ§§|l8{1es a preferred

embodiment fgraRing &Q%%@fe@ﬁﬁéﬂ%&iﬁﬁé%ﬂﬁ&%@ﬁlw%@ liguigband @atgaressHEized to expand;

pressurized to expand, so as to push the grab ring to move in reverse direction of pipe

entry.

[0027] 5. 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.

[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;



In the drawings, the following reference numbers are used: 1-socket body; 2-0-shaped sealing ring;
3-retainer; 4-grab ring; 5-locking cap; 6-demounting ring; 7-0-shaped sealing ring shoulder; 8-retainer
shoulder; 9- locking cap stop member; 10-tooth; 11-pipe stop member; 12-flange; 13-pipe; 14-0-shaped
sealing ring segment; 15-step; 16-convex part; 17-locking cap shoulder DETAILED DESCRIPTION OF

THE EMBO [0Q SéEmbodim nt 1 [00 9%.Refer ing to FIG 1, a pipe cponnector comprises a
socket body 0O PHE 5L Re KT GTLTEL ARG MR s S abiking cap & for preventing
the components such as demounting ring 6, grab ring 4, retainer 3 and 0-shaped sealing ring 2 therein

from escaping0a/IbEkihd X Lases tBIREsEred SPrhRiaeat ipfcadrBeaomRe CoiREEh e R P dSpipe 13 enters,
for prevent_inigjg}@e[p%{ﬂqiggﬂ grffl%@t%ﬁ?é%@iﬂ%ﬁ dengunting ring 6 for unlocking the pipe 13; a grab ring

4, comprising a flange 12 and a pldrality of teeth 10 set on'the flange and fixed to the external wall of the

pipe 13; a reﬁ?‘{ﬁ%rﬁa in movgg?lizlconnectfgn with the internal wg,ll of the socket body 1, for stopping the

grab ring 4 from movmlél‘(ﬁ%’the directior 6 plrsgcgrﬂlrl{/r;l 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
arrangemont ORISR0 ier OIS SHUMA S tIETEARRY s B 0 el BKIBF fiBvement of the

grab ring 4 @Héﬁ%&ﬁ@ﬂ%%@;th@t@ﬁ%&%{ﬁ&ﬁ% %ﬁ@@é&ngsdfwa&@rsﬁeﬁnﬂeg agealed connection
with the external wall of the pipe 13; an 0-shaped sealing ring shoulder 7, arranged on the internal wall of
the socket btshkibgfoapstogpingmber; 10-tooth; 11-pipe stop member; 12-flange; 13-pipe;

14-O-shaped sealing ring segment; 15-step; 16-convex part; 17-locking cap

shoulder

DETAILED DESCRIPTION OF THE EMBODIMENTS
[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



the 0-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; [0040] The gap between the 0-shaped sealing ring shoulder 7 and the locking cap 5 allows a
designed movement 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
pipe 15 injectl WM AR GERE S0 02028 14D shrechan f BHEENRS 6 RS Pealing 1ing 2 t
expand axiallye {11 ReiRoBg 48 flGieth 9aR BEINERR IBEISENAPRA S8RPINE idpthoyider 7 and the

retainer 3 is wider than the axial width of the 0-shaped sealing ring 2 that is compressed when the pipe 13
enters the sdoketrand passds thredgimtherdpsitapad sealing ring 2. It allows the free compression of the
0-shaped sealing ring 2, and the 0-shaped sealing ring 2 is separated from the retainer 3. [0042] The
internal diametei0piThe dgetedén thitial-shajedsssmhiakatibandiidexXiambiididookies odftie pipe 13, the
internal diameter of the 0-shaped sealing ring 2 is smaller than the external diameter of the pipe 13, and

the internal dReNetadesiEeHBINRIRERGCRHRY §rshaprgd serbinarin @ AdrtainalahietbeePHEShe 13. [0043]

he retainerqh o, AL AT ER1RINS GERTP AL cRABRARS HT e SsiiPuOf de socket
further compar%lse% a |OC%{IY’ISQ cap sgfggﬁ%gef %{v%ra%ge% }gn Etiheeir‘(fterna{ %/al%% the socKet ngdy 1, between
the grab ring:dpathibecio akingtsiaprs, fahstoppipgpéhe ilgekiog wap bdiammapengpiastieigiceetion of pipe
entry; a convex part 16, arranged on the external wall of the demounting ring for working with the locking
cap (5) to prév#idie deinsttnbergispeshicabisgping & éntunansberetj0o45] The demounting ring 6
contains a sharp angle at the end of the demount ring 6 close to the 0-shaped sealing ring 4. When the
pipe 13 entel80hd Kadkeing initidlly 2 dlss esptimswgbnttie deshopedineating Bnghdowldgr thandrihs of the pipe
13, the eXterrrcl,?aliner 3 is wider than the axial width of the O-shaped sealing ring 2 that is compressed

when the pipe 13 enters the socket and passes through the O-shaped sealing ring 2. It

allows the free compression of the O-shaped sealing ring 2, and the O-shaped sealing ring

2 is separated from the retainer 3.

[0042] The internal diameter of the teeth 10 in initial state is smaller than the external
diameter of the pipe 13, the internal diameter of the O-shaped sealing ring 2 is smaller
than the external diameter of the pipe 13, and the internal diameter of the demounting

ring 6 is larger than the external diameter of the pipe 13.
[0043] The retainer 3 is annular, and contains a ramp that coordinates with the teeth 10.

[0044] The socket further comprises a locking cap shoulder 17, arranged on the internal
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



wall of the pipe 13 gets to contact the teeth 10 of the grab ring 4, and push the teeth 10 so as to make the
flange 12 of the grab ring 4 deflected. When the pipe enters, force acting on the teeth 10 pushes the
retainer towards the shoulder. After that the pipe 13 passes through the grab ring 4; with further entry of
the pipe 13, it passes through the retainer 3 and the 0-shaped sealing ring, then reaches the pipe stop

member 11;, t lection of flange is illustrated in FIG lthat the external part of the fl 12 moves in
roverse ciredtih Ur DRl S LHEHTE) B S b el SR B e PG LA SOAE 19 e clnection of
pipe entry (DifestiRaAnt0R4RLRef6IMRY SRk [a B4 WBEELIBE MmenlddSHipieckedwitirdiasd and gets
pressurized to expand, the pipe 13 will be expanded; with the expansion of the pipe 13, the 0-shaped
sealing ring 2ngherestiddbpoyhtetitpetdidarndvexdatiassaridiyr. thénthaOdshpiped 3@akisey ring 2 pushes
the retainer 3, so as to push the grab ring 4 to move in reverse_direction off;éipe zgtry until it is pushed

against the IBURIF! ¢AH SEAAIRSHo LR R ERBXEHAS RIRE BeglhBAT GePHaLel P AR e flection and

try to flatten iselhlociniial Siaies 2 e ek AloWIRR NGRS AhOrabbile [Rife.AGHRg on the
external wall of the pipe 13, thus locking the pipe 13 in the socket. [0047] In order to take the pipe 13 out

of the socket]dhgedemtosingtied nngl 6. isthatghedxiretha ginectfahedfipige Ehtngvandhttwreiiee 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 thisetHELR@1PS satnidakeanP et thetder il arirE B dkaneda4BPYHE BiBE 13 preferably

can be PEX pine;; [004 iiggg&gphgﬁggt%ﬂr}g?s a socket body, comprising in the direction of pipe entry:
grab ring, retainer and 0-Shaped sealing ring; , when pipe enters the socket, the flange arranged on the

aners, the GLRihG FOrEL L or DA e i ek L S S ler
that of grab gnexyiuuindesipetesiwill be expanded; with the expansion of the pipe 13, the O-shaped

sealing ring 2 is pressured by the pipe 13 and expands axially, then the O-shaped sealing

ring 2 pushes the retainer 3, so as to push the grab ring 4 to move in reverse direction of

pipe entry until it is pushed against the locking cap; at this moment, the deflected flange

begins to get recovered from deflection and try to flatten itself to an initial state, and this

may allow the increase of grabbing force acting on the external wall of the pipe 13, thus

locking the pipe 13 in the socket.

[0047] 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 is unlocked and can be taken out of the socket.
[0048] The pipe 13 preferably can be PEX pipe.

[0049] The socket comprises a socket body, comprising in the direction of pipe entry:
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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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 0-shaped sealing ring is pressured to expand axially, then the
0-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 forge of teeth of grab ring acting on the external wall of pipe may increase, which locks the pipe
i the sackel AR oI LR AT S LOLRET ATEMASAIG b e BT 2 Gor AT RIBEG) The gap
between thein'éii_@(P%ﬁltﬁ%ﬂﬂg JH@@&%{&%@M%M@,&W@M@%Q@ gl_segling ring to push
the grab ring against the locking cap through the retainer when the pipe is injected with liquid and gets
pressurized toeexpaddo winehduresdbs tvm Casiapbapse atingngriptopexbendhasdtdipeT hisaddsign increases
grabbing force£ he teeth acting on the external wall of the pipe when the grab ring is pushed against the
locking cap, Bt G BilOe O AL iR S e S B LY A0 Y S Okfing“8t the pipe
connection. [RASY.FiogRARMRWRAR I6dsliaredisaaliaien shauldes anslagsriaiiqeiswider than the

axial width of the 0-shaped sealing ring that is compressed when the pipe enters the socket, the 0-shaped
sealing ring wiilzrabt oogtacinth er éiaiodesolas aibd fpipashathergradserimdrichriuokes iherpgeruetbérection of
pipe entry when the 0-shaped sealing ring is compressed and expands axially, and this will not increase
the grabbing® sk HrRaSENSSALIAG Yrills Angkakctsiding ekibriPHetrareHe hipe entering, so that the
compression of the 0-shaped sealing ring may not restrict the pipe entry. [0052] As the internal diameter
of the teeth iDfGhITSgaROsHYARE 4P thapsdteaplan eirinashquddenandiBie lorkteegialesvgrab ring can
grab on the xeteaps Iawaél of fhe ipe. As the interrl)alidiametert%tl'l%&-i%hacpeq segliﬂe gng is smaller than

ed sealing Fing to push the grab ring agains TO :
the external diameter of t eplﬁe, eOEsﬁape sealing ring can orm & Sea dhco ction with the

external walkghthe WRen Bichasethadfarsal diametrr Aldledsraauntag Wng fahargaiithan the external

diameter of the pipe, a sufficient clearance forms between the demounting ring and the pipe allowing an
unrestricted Risseoilth & piprpcfd os3iEhe ectaivtaaid avirallar Thrddeoisminsreasasrgr abbimgdoraimates with

the teeth. Thi§t Ilotws the teeth Q the grab rin ltof X When§usthed b?%the pié)e b&ig%énserted. [0054] The
demounting ?in%‘%&r?{giﬁ?ﬁlé'%o repeénéféaa‘fv eocgﬁ driRe" S%gﬁrﬁr m@ll}ﬁol &3 ?éﬂsaped sealing

ring ensuresygagtepptagh Wibvtheiteatt ot fher8fRBstRsng from the socket, so as to improve

holding of the pipe connection.

[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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[0055] Embodiment 2 [0056] Referring to FIG 4, a pipe connector comprises a socket body 1 in which in
the direction of pipe entry, configuring in sequence a locking cap 5 for preventing the components such as
demounting ring 6, grab ring 4, retainer 3 and 0-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 pIuraIiP)}pSfatﬁ(g‘fﬂ%agr\"gﬁeﬁgg%erg%%rﬁé)#gt “dBixed 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'8RekdbA BiHRsE BrirpuprARhederss ik sapthaneadarpir iR Fhatwth dhihe socket body
1 for stoppinglmsr&@{g%%fr@l@&%\gn% i Hns, Qligst ﬁﬂ&?ﬁ%ﬁtﬁ@ff P& A RRgRgent of the retainer

[
shoulder 8 and the and the locking cap 5 allows free axial movement of thegrab ring 4 and the retainer 3
therebetwee(gb'oﬁgr O@Q%edoﬁgﬁnrlling. Hn% 2n tfor fgrrgis a %%akeg t‘iﬁ@@ﬁat& Vé/iaw rtnr})% I<latxti%rnal wall of the
pipe 13; an O-s aﬂ)e sea]illlng HhG shoutder , a angela)on &'internal wall of the sockelgbody 1, for
stopping theoshape’ sesiineaneafifsam mevingsinthecdiecti anmfipne-antyir BiRs Siop 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; [QQ@gg]Tﬁ%&Qﬁhgn@I@o comprises an 0-shaped sealing ring segment 14 arranged between the
0-shaped sealing ring shoulder 7 and retainer shoulder 8, a step 15 in sealed movable connection with

-shape ing _  sealed movable connectio
the 0-shape sRRinAinA AN 14 ISAranged gl gl e daapertssaling g shoulder 7

g ring 2; , the step 15 always keeps in sealed movable connection with the

0-shaped sedgiliaglitin® Spigney 4 wifignrtihe fetainsamisepUsidRth §ac IR Eotrpreveitaginection of pipe entry.
[0058] The gap between the 0-shaped sealing ring shoulder 7 and the locking cap 5 allows a designed
movement of PP CRERESEEhsEaliely YIS Fitaitetrabaneedtals A4 and QisbraReweAHE Oldhaped

sealing ring ush the grab ring 4 against the locking,cap,5 throu htkﬁaﬁret iner, 3 when the pipe is
ected wit I e B e oL T o wpanc

axially. [005Q}Refene pepto1Blenerdhe HpR ReveaRdNecRishaned sealirgchngshowdaiuh@nd the retainer

3 is wider than the axial width of the 0-shaped sealing ring 2 that is compressed when the pipe 13 enters
the socket afiti$aseesniockins threpipeHape grwbding 1isgRP[C0ED} Hanesvet atbralgraliyedérred design is

shown in FIG. & (gt ihe, gap between the 0:shaped seallog o, shoulde 7.and fhe rctainor 3 s as wide

as the axial wi shaped sealng ring at 1S'compressed when pipe enters the socket

and passes {hrpugbatile &eharRd sealing inerialalicysibeere: sempressiatghthefeshaned sealing
ng 2 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
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[0061] The internal diameter of the teeth 10 in initial state is smaller than the external diameter of the pipe
13, the internal diameter of the 0-shaped sealing ring 2 is smaller than the external diameter of the pipe
13, and the internal diameter of the demounting ring 6 is larger than the external diameter of the pipe 13.
[0062] The retainer 3 is annular, and contains a ramp that coordinates with the teeth 10. [0063] The

socket further comprises a locking cap shoulder 17, arranged on the internal wall of the socket body 1,
petnoen the TS 1HE 1€ TGRS ca Bl G SEHE RS ok SA 5 ABr Mhobing i the direction
of pipe entry; g £pNVepPAH LB catRNABHE RBHR gxteRRA WalbolihsdemAHRtNG aehienvyarking with the
locking cap 5 to prevent the demounting ring 6 from escaping from the socket. [0064] The demounting

ring 6 containbensharptaingte apubiece el b e devosnitinagi6retdgato ¢hey0-shaped sealing ring 4. When
pipe 13 enters the socket, it initially passes through the demounting ring 6;then with the entry of the pipe
13, the exterit@b8/RlNes Hap pipectd detOtchapadachtne teegsdoubidne grdthenekingrdpash the teeth 10
so as to make the flange 12 of the grab ring 4 deflected. When the pipe enters, the force acting on the

teeth 10 pushéntha detighed Basasthef hpabrratkesating fireFipk i padsed gitbugtethe grab ring 4;

with further ' ' retainer .the ,0- ing ring, then
reaches the%ggé lgtgo%?r%%lﬁ%ér% 1%}Btﬁ%&gg#é}c{:%gﬁ%?}%r%@ﬁ%lﬁ%sl%r%%é%lﬁ ﬁéﬁ%ﬁeﬁ%mal part of the
flange 12 meups ithfeveiskedisectionsof pipaienpiyd Riiepiien B)iiand dheadnteinalppasdiefiheidlange 12
moves in the direction of pipe entry (Direction A). [0065] Referring to FIG 3, when the pipe 13 is injected
with liquid a8R§eS praisBurissgteXpahanedsoaipee 15 e expihtidatwith the expansion of the pipe
13, the 0-shaped sealing ring 2 is pressured by the pipe 13 and expands axially, then the 0-shaped
sealing ring P0p6ghBsfreimatmifdE3) Jbeagaphstsheththg Qb img dstalmgvanin stevddse Hiredtion of pipe

entry until it is pushed agajnst the locking cap;, at this moment, the deflected flange begins tq get
recoX/greld Ifré‘ﬁ?%&fédﬁd%%ﬁﬁ&% {hefl%ilﬂgn“ﬂgg}f(fé%ﬁ% ngfg?%rfﬂgse%ﬁg%} é\glﬁ I(SSI?F ease of
grabbing forga, actingapethe &xeinak walkel he dﬁ@&slényagﬁ Ickinanthepiegihg inthe, 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[@ﬁﬁboﬂ t e A_ManIng VE%QE%!S%SE‘%&% %&QI{ ; gsﬁ’é?‘%‘@iﬁh!ﬁet %&E?v?'e%%%te them from

the external wa e pipe 13, so that the pipe 13 can be taken out of the so
O-shaped sealing ring shoulder 7 and the retainer 3 is as wide as the axial width of the

O-shaped sealing ring 2 that is compressed when the pipe 13 enters the socket and passes
through the O-shaped sealing ring 2. It allows the free compression of the O-shaped

sealing ring 2.

[0061] The internal diameter of the teeth 10 in initial state is smaller than the external
diameter of the pipe 13, the internal diameter of the O-shaped sealing ring 2 is smaller
than the external diameter of the pipe 13, and the internal diameter of the demounting

ring 6 is larger than the external diameter of the pipe 13.
[0062] The retainer 3 is annular, and contains a ramp that coordinates with the teeth 10.

[0063] The socket further comprises a locking cap shoulder 17, arranged on the internal
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.
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[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
0-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 th ing with deflected. i the pipe i I hat of grab ith
indefected WAPHAL 05 AL ETELG A OF g HBE Sack O (b B A AR pipe is

injected withligidig,and oaiRpraseuliagdii @xRemch %Q@'&ﬁ%ﬂtﬁ@@ﬂ@ﬁeﬂ@Qiiﬁt%?}%%?& to expand
axially, then the 0-shaped sealing ring pushes the retainer, so as to push the grab ring to move in reverse
direction of pipevahttis dnthonake ghief &rigerreatvérefromydditbetippewith thvechisimdfpals bingof the

retainer, then the grabbing force of teeth of grah ring acting on the external wall of pipe may increase,
ich 10cks BB S dTe B A L RE N H e SRR SRS ] 8 d B Eommection.

(0069] The sqekel:had sammises AnLsshanetbaoding fingRpomentaTended Reiesi e O-shaped

sealing ring shoulder and the retainer shoulder, a step in sealed movable connection with the 0-shaped
sealing ring segmiéhpuishey thngetdiattienends ohthvb @rsleapelies elalingaipigeshd pldsecibsaigh the 0-shaped
sealing ring; , the a step keeps in sealed movable connection with the 0-shaped, sealing ring segment

when the retdn&FaR HEg ettt Asthen STy RaRIEibh BsRsesehtry ehife deeigarcrgbetively ensure

sealing of they SAGKE] @Q&ﬁﬂ%@ﬁa&,‘ﬁ%ﬂ%ﬁoﬁ%@'ﬂﬂ@ﬂfﬂ& PUSAESING QENCHIAINRYE IP figYELSs direction of
pipe entry. [0070] The gap between the 0-shaped sealing ring shoulder and the locking cap allows the

0-shaped sedlingding iio FIGsH tie teadx réangabgainst the flaakin gPoap iy o gy the: rditatn@mvatien the pipe is
injected with liquid and Fgiets pressurized to expand, which presses the 0-shaped sealing ring to expand
axially. This B@&igRiMéFacR R RbGING hs- it antherathtbefligwsn theee iRdhaaiiesti®itPBipe when the

grab ring is u 'r} %Ig king cap, preventing the pipe from escaping from the socket, so as to
improve holgllr%pg t g(%llp%cﬁ:%nne?dion. [0071] The gap between the 0-shaped sealing ring shoulder and

the retainer iﬁ)g&\]’viggfeaéing to FIG. 3, when the pipe 13 is injected with liquid and gets pressurized
to expand, the pipe 13 will be expanded; with the expansion of the pipe 13, the O-shaped
sealing ring 2 is pressured by the pipe 13 and expands axially, then the O-shaped sealing
ring 2 pushes the retainer 3, so as to push the grab ring 4 to move in reverse direction of
pipe entry until it is pushed against the locking cap; at this moment, the deflected flange
begins to get recovered from deflection and try to flatten itself to an initial state, and this
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 axial width of the 0-shaped sealing ring that is compressed when the pipe enters the socket, the
0-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 0-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 0-shaped sealing ring may
ot restrict (R BRI SEaROR 1S LTS G R hE b SHEESEafing ring shoulder and
the retainer %ﬁl@ﬁﬁ‘é&h@zi@ﬁﬁ@%ﬁ%ﬁi%@ﬁﬁﬁﬁ@&;@rﬁ@%ﬁ% %ﬁ%@_%@ﬂ gdppaaal gygoansion to
completely act on the retainer when the inserted pipe is injected with liquid and gets pressurized to
expand, so asdbbpysiothe grtdething taerpobering eyt sefthintedi SangkepipengrimthfOpip2|iAsnhBenternal

diameter of the teeth in initia| state is smaller t the external diameter of t ipe, the teeth of the grab
ring can grab8h P SLEPRAIRF Gt ! 8?%%%’?@%?&&’3} élhﬁﬁg%lﬁpgf’%%?gl-%ﬁﬁéh’gégﬁﬁ"g ring is
smaller thandhg, exigenaAiapataral Hisnips;die Pwhrngdiseating tingcaiHimAsgalrd connection
with the external wall of the pipe, and as the internal diameter of the demounting ring is larger than the
external diarthet€rgfbel pipding sufficient siearbnos farmisthetlycdarthieedestopatingaling engd the pipe
allowing an unrestricted entry of the pipe. [0073] The retainer is annular, and contains a ramp that

coordinates Wﬂh‘iﬁ@?e@fﬂ%@ﬁ_i%%ﬂﬁa%é’ﬂ% Tt]_é"t_eﬂﬁa@frtiﬁé Ej’r&@ﬁﬁ&lﬁﬂ%@m@‘f%%@%%@pipe being
inserted. [00d THRAGMALNING (NG SHBIRINAY & SOARANGIRA 11903 dPELACINAHYE fifag close to the

0-shaped sealing ring ensures least contact with the teeth of the grab ring.[0075] While particular
embodimenthotthebingeiotiondiavatbetsr s anwg and geschibedeinaliivill obpipeisnty ihosaiskilled in the art
that changes and modifications may be made without departing from the invention in its broader aspects,

and therefor®higB lapksihthBiap peiigeedisirrdisn esvispinsot e narisd sathBoldbmidiens as fall within

the true 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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spirit and scope of the invention. The invention claimed is: 1.A pipe connector, comprising: a socket body
(1), comprising in the direction of pipe entry: a locking cap (5) for preventing the components in said
socket from escaping, a locking cap stop member (9) arranged at the end of said socket body (1)
where said pipe (13) enters, for preventing said locking cap (5) from escaping;

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 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.

[0075] While particular embodiments of the invention have been shown and described, it
will be obvious to those skilled in the art that changes and modifications may be made
without departing from the invention in its broader aspects, and therefore, the aim in the

appended claims is to cover all such changes and modifications as fall within the true
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a demounting ring (6) for unlocking said pipe (13); a grab ring (4), comprising a flange (12), and a
plurality of teeth (10) 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 bOd}é é ), for stog:f)g ﬁ sald retalner (3) from moving in the direction of pipe entry; the

arrangemenlsI?mI rsect%l?ﬁe ou'}ﬁg? 351 and said locking cap (5) allows free axial movement of said
grab ring (4) and said retainer (3) therebetween; an 0-shaped sealing ring (2) for forming a sealed
connection with the external wall of said pipe (13) ; an 0-shaped sealing ring shoulder (7), arranged

on the internal wall of said socket body (1), for stopping said 0-shaped sealing ring (2) from moving in the
direction of pipe entry;
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a pipe stop member 1), arranged on the internal wall of said socket body (1), for stopping said pipe (13)
from moving in the direction of pipe entry; wherein when pipe (13) enters said socket, said flange (12)
of said grab ring (4) is deflected; when liquid is directed into said pipe and the pipe is pressurized, said
0-shaped sealing ring (2) is compressed and expands axially, then said 0-shaped sealing ring (2) pushes
said retainer, ‘)2,.30 as to push said grab ring (4) to move in reverse direction of pipe entry, thus locking
said pipe (1315.& g8 §8gﬂﬁ%fﬁbr of claim 1, further comprising an 0-shaped sealing ring segment (14)
arranged between said 0-shaped sealing ring shoulder (7) and said retainer shoulder (8). 3. The pipe
connector of claim 2, wherein a step (15) in sealed movable connection with said 0-shaped sealing

ring segment (14), i pirangrrl et e Rl fapld GislRuad, el iog s R g vicnity of said

0-shaped sealing ring (2); and
pipe entry:

a locking cap (5) for preventing the components in said socket from

escaping ,

a locking cap stop member (9) arranged at the end of said socket body (1)

where said pipe (13) enters, for preventing said locking cap (5) from escaping;
a demounting ring (6) for unlocking said pipe (13);

a grab ring (4), comprising a flange (12), and a plurality of teeth (10)

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 internal 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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said step (15) always keeps in sealed movable connection with said 0-shaped sealing ring segment (14)
when said retainer is pushed to move in reverse direction of pipe entry. 4. The pipe connector of claim 3,
wherein the gap between said 0-shaped sealing ring shoulder (7) and the locking cap (5) allows said
0-shaped sealing ring (2) to push said grab ring (4) against the locking cap (5) through said retainer (3)

when said pipe is irwigted with liquid and gets pressurized to expand to compress said 0-shaped sealing

ring (2) to expand axiafly: 5. The pipe connector of claim 4, wherein the gap between said 0-shaped
sealing ring shoulder (7) and said retainer (3) is no narrower than the axial width of said 0-shaped sealing

ring (2) that is compressedWHERRG{d PiprE3HdsoskehrsifHaagid b2snbiud seRimpe iy ©). 6. The
pipe connector of c@%ée&wmﬁﬂgdggedﬂgétgmtggigfﬁgédam(ﬂ.@é in H}@@hﬁ%g 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 diametersdhpaispapad 13)g 62)ddhenpemsal dinsijendt aaidldethenrhidgOisigafeilis larger than
the external diameter of said pipe (13). 7. The pipe connector of claim 6, wherein said retainer (3) is
annular, and contaitf& NS (RAPESRFHTMIES AT Sdld YR @t PYph said grab ring (4) to move in

reverse direction of pipe entry, thus locking said pipe (13).

2. The pipe connector of claim 1, further comprising an O-shaped sealing ring
segment (14) arranged between said O-shaped sealing ring shoulder (7) and said

retainer shoulder (8).

3. The pipe connector of claim 2, wherein

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); and

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.

4. The pipe connector of claim 3, wherein 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.
5. The pipe connector of claim 4, wherein 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
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8. The pipe connector of claim 7, 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 frara eaisrekehithglieRPe connector of claim 8, wherein said demounting ring (6)
contains a sharp angle at the end of said demount ring (6) close to said grab ring (4).

6. The pipe connector of claim 5, 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

the external diameter of said pipe (13).

7. The pipe connector of claim 6, wherein said retainer (3) is annular, and contains a

ramp that coordinates with said teeth (10).

8. The pipe connector of claim 7, 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.

9. The pipe connector of claim 8, 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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