RELEASABLE NUT- FREE C-CLI P SECURED PIPE FI 11 ING (a) Technical Field
of the Invention The present invention generally relates to a

rel easable nut-free C-clip secured pipe fitting, and particularly to
a pipe fitting that is easy to nmount, fast 5 to rel ease, efficient,
and capabl e of substantially reducing costs of pipe fitting but

mai ntai ns the desired characteristics of coupling strength,
conpression resistance, vibration resistance, and thermal expansion
and contraction. The efficacy provided by the present invention is
realized through interaction anong various conponents, especially the
conbi nati on anong a fitting 10 menber, ja C-clip, and sealing rings,
which leads to nultiple effects, including conbined effects of
fitting and sealing. Thus, besides effectively inproving coupling
strength and conpression strength between pi pes, the present
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novel nut - feaaceinitdlf P At Fn@RtS 1 fng stmeture, of wich the
purpose is to save the effort and tinme required for tightening nuts
and to reduce pdretpresgnsinventipn gendrally reletesitocn raleasable net-freq lﬂ—cgp
skills in pipe fitting. Further, for a pipe to be jointed, the
jointing i sseehaigsige fittdp, bhé particularly to a pipe fitting that is easy to mount, fast
5  torelease, efficient, and capable of substantially reducing costs of pipe fitting
but maintains the desired characteristics of coupling strength, compression
resistance, vibration resistance, and thermal expansion and contraction. The
efficacy provided by the present invention is realized through interaction
among various components, especially the combination among a fitting

10 member, a C-clip, and sealing rings, which leads to multiple effects, including
combined effects of fitting and sealing.  Thus, besides effectively improving
coupling strength and compression strength between pipes, the present
invention also provides the functions of vibration resistance and enhanced
leakage resistance.

15 Further, in the technical field to which the present invention belongs, the
present invention provides a novel nut-free C-clip inlaid pipe fitting structure,
of which the purpose is to save the effort and time required for tightening nuts
and to reduce parts used in pipe fitting and lower the required skills in pipe

fitting. Further, for a pipe to be jointed, the jointing is changed from the

20 conventional “rigid” screwing joint to a “flexible” inlaying joint, which




20 conventional "rigid" screwing joint to a "flexible" inlaying
joint, which 2 inposes new definition for pipe fitting and provides
a novel result of jointing, ensuring desired resistance agai nst high
pressures, vibration, and thermal expansion caused by difference of
tenperature Further, through holes defnmed in a circunferential wall
of an end of a 5 pipe fitting are used to cooperate with two

hal f - di vi ded pi pe rel easi ng device, which conprises two hal ves that
when conbined with each other to clanp around the end of the pipe
fitting allow rel ease projections formed on inside surfaces of the
two halves to extend through the through holes to contract a Cclip
received in the pipe fitting for reducing an outside dianmeter of the
10 C-clip for releasing the inlayed jointing. Thus, the present

i nvention offers excellent result of use in respect of nounting and

rel easing. ()oJeeReH Rbhfbrfor bﬂaee ift'iihg r.':11’1érptrovides a novel result of jointing,

ensuring desired resistance against high pressures, vibration, and thermal
expansion caused by difference of temperature.
Further, through holes defined in a circumferential wall of an end of a
5  pipe fitting are used to cooperate with two half-divided pipe releasing device,
which comprises two halves that when combined with each other to clamp
around the end of the pipe fitting allow release projections formed on inside
surfaces of the two halves to extend through the through holes to contract a
C-clip received in the pipe fitting for reducing an outside diameter of the
10 C-clip for releasing the inlayed jointing. Thus, the present invention offers
excellent result of use in respect of mounting and releasing,
(b) Description of the Prior Art
Piping for conveying liquids is often composed of straight pipes and
corner pipes, which are jointed through pipe fittings. A pipe fitting not only
15 joints two pipes, but also provides a leakage-proof function. Thus, itis a
major challenge for the state-of-the-art technology to provide efficacies of
improved coupling strength, resistance against internal pressure, resistance
against vibration, and resistance against thermal expansion at the expense of

minimum costs.



Pi ping for conveying liquids is often conposed of straight pipes and
corner pipes, which are jointed through pipe fittings. A pipe fitting
not only 15 joints two pipes, but also provides a | eakage- proof
function. Thus, it is a major challenge for the state-of-the-art
technol ogy to provide efficacies of inproved coupling strength,

resi stance agai nst internal pressure, resistance against vibration,
and resistance agai nst thermal expansion at the expense of m ninum
costs. 3 In view of the above discussed, it is extrenely
difficult to neet the needs for the previously nentioned four
concerns. For a conventional pipe fittiqng, it only works to nmaintain
the jointing between pipes under a |imted internal pressure, but the
sealing effect is often lost within a limted period of tine. 5 Such
an arrangenent certainly causes concerns of safety and renedy for any
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conventional ly used 10 sealing rings and the tight fitting structure

of the pi peitiongenoris te raickiin ghejpintingi bebseanpipeniedera lanied internal
functionality. It is even worse that the lifespan is often shortened
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caused by tenperature difference, and instantaneous i ncreases of
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problem caused by such an arrangement is often very expensive.

Conventionally, sealing is realized through fastening by nuts and
arrangement of sealing rings. The conventional sealing ring is only capable
of resistance against a limited pressure. ~ Apparently, the conventionally used

10 sealing rings and the tight fitting structure of the pipe itself are lacking of
desired convenience and functionality. It is even worse that the lifespan is
often shortened due to vibration caused by earthquakes, expansion and
contraction caused by temperature difference, and instantaneous increases of
internal pressure, which lead to fast fatigue and damage of the internal

15 components. Thus, most of the piping engineering does not achieve the
desired target of lifespan.

For better understanding of the structure and function of the conventional
pipe fittings, reference is now made to FIG. 7 of the attached drawings, in
which a pipe (A1) is jointed to a three-way joint (A2). The three-way joint

20 (A2) comprises a top threading tube (A21) to which a threading cap (A3) is



15 conponents. Thus, nost of the piping engi neering does not achieve
the desired target of l|ifespan. For better understanding of the
structure and function of the conventional pipe fittings, reference
is now made to FIG 7 of the attached drawi ngs, in which a pipe (A)
is jointed to a three-way joint (A2). The three-way joint 20 (A2)
conprises a top threading tube (A21) to which a threading cap (A3) is
4 fastened. Wien the pipe (Al) is inserted into the threading tube
(A21), a sealing ring (A4) is arranged therebetween to provide a
sealing effect. Further, a netal washer (A5) is positioned atop the
sealing ring (A4) and |l ocated outside the pipe (Al). Wth the netal
washer (A5) being depressed 5 by the tightening of the threading cap
(A3), the sealing ring (A4) located bel ow the nmetal washer (A5) is
conpressed and undergoes deformation to thereby secure the pipe (A).
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metal was hegealing ring (A4) is arranged therebetween to provide a sealing effect.
Further, a metal washer (AS) is positioned atop the sealing ring (A4) and
located outside the pipe (A1). With the metal washer (AS) being depressed
5 by the tightening of the threading cap (A3), the sealing ring (A4) located
below the metal washer (AS) is compressed and undergoes deformation to
thereby secure the pipe (Al).
From the above description of the conventional pipe fitting, it is easily
understood that in the complete combination of the joint, the metal washer
10 (AS)and the sealing ring (A4) play a triple role of tightening, securing, and
sealing. However, stretching tests of the pipe joint indicate that the coupling
strength between the pipes is weak and in sufficient. This is due to the fact
that securing and sealing are both realized through the sealing ring (A4), so
that when the sealing ring (A4) is of permanent deformation or lacks of
15 tightness, or if the sealing ring (A4) is twisted during the mounting process, all
these lead to damage or malfunctioning of the sealing ring (A4). Tt is
particularly noted that at the sealing joint, when a stretching force is applied,

the pipe (A1) is either pulled off the joint or is caused to make a substantial

shift. This situation is detrimental to piping systems, for it often leads to



10 (A5) and the sealing ring (A4) play a triple role of tightening,
securing, and sealing. However, stretching tests of the pipe joint
indicate that the coupling strength between the pipes is weak and in
sufficient. This is due to the fact that securing and sealing are
both realized through the sealing ring (A4), so that when the sealing
ring (A4) is of permanent deformation or |acks of 15 tightness, or if
the sealing ring (A4) is twisted during the nounting process, al
these | ead to damage or mal functioning of the sealing ring (A4). It
is particularly noted that at the sealing joint, when a stretching
force is applied, the pipe (Al) is either pulled off the joint or is
caused to nake a substantial shift. This situation is detrinental to
pi ping systens, for it often leads to 5 |eaking and pi pe breaking.
Apparently, the conventional techniques do not seriously consider the
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seriously consider the basic requirements of a pipe fitting,



In view of the previously discussed problens, the present invention
ainms to provide a releasable nut-free Gclip secured pipe fitting,
whi ch based on the requirenments for fast nmounting and rel easi ng and
al so for saving the 5 conponents and costs of fastener nuts, uses a
C-clip for securing purposes so as to inprove the inlayed coupling
strength and still nmaintain the jointing and | eakage proof functions.
Further, the present invention also provides nultiple effects of
resi stance agai nst hi gh pressure, resistance against vibration, and
resi stance agai nst tenperature variation. 10The present invention
uses a C-clip inlaid and positioned in a circunferential groove
formed in a pipe to be jointed. In the process of assenbling, one or
nore sealing rings arranged below the C-clip function to secure

| eakage and provide the desired effect of sealing (also functioning

to securing j ' ; nthe Gclipis inlaid and
fixed on thét{)@%@%??g%ﬁ%ﬁmm,{&w assists the sealing rings

agai nst influence  caused by vibrat.ion aCFd ﬁ retching force that | eads
to undesired dinlé"d‘ll%‘é’ P@H@‘-‘é@)ﬁil%ﬁ@ PigLiames, thespresant #v(eplipn gims
strength of the sealing ring. Consequently, the present invention can

provi de ef f iccpoivike # pleasiide hatfreent]-clip sevnost pipe fittirgd, weiiclgbasedionttasce
agai nst stretching force, resistance against Internal pressure, 20
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5 components and costs of fastener nuts, uses a C-clip for securing purposes so
as to improve the inlayed coupling strength and still maintain the jointing and
leakage proof functions. Further, the present invention also provides
multiple effects of resistance against high pressure, resistance against vibration,
and resistance against temperature variation.

10 The present invention uses a C-clip inlaid and positioned in a
circumferential groove formed in a pipe to be jointed. In the process of
assembling, one or more sealing rings arranged below the C-clip function to
secure leakage and provide the desired effect of sealing (also functioning to
securing the pipe). Especially, when the C-clip is inlaid and fixed on the pipe

15 to be jointed, it assists the sealing rings against influence caused by vibration
and stretching force that leads to undesired displacement thereby ensuring the
desired coupling strength of the sealing ring. Consequently, the present
invention can provide efficacies for the four major concerns, including

resistance against stretching force, resistance against internal pressure,

20  resistance against vibration, and resistance against thermal expansion.



Structurally, the present invention conprises a pipe to be jointed, a
C-clip, one or nore sealing ring, and a pipe fitting, wherein the
pi pe has a pipe end that is processed to forman external
circunferential groove for receiving the C-clip to inlay therein. The
C-clip is a ring having an opening, which 5 provides a clearance for
expansion and contraction. The present invention enploys such a
feature in such a way that with the GCclip received in the groove of
t he pi pe, a converging surface fornmed in an inside wall of the pipe
fitting forces the C-clip to contact to tightly fit over the pipe so
as to prevent the pipe frombeing pulled off As such, the pipe is
securely confined in the 10 pipe fitting and the pipe is capabl e of
standi ng m nor vibration w thout being separated fromthe pipe
fitting. Thus, the characteristics of the pipe for resisting

vibration and i ' nat h._bet ween S. are .both ..
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t hrough the 15 cl earance provided by the opening of the Cclip allows
the Cclip PBEPEMOIGEHIAG IBRpaNd p PIReatiBE vherewLiha piredhasyd pige and

hal f - di vi ded pi pe rel easing device that is conposed of two hal ves
that are cothat isquoedssér eafolmanhextenal ctamperntuhgtobhe fgi pecibingttheg so
as to allow projections forned on inside surfaces of the two hal ves
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di-amet erg of pltog?deg'acéléa?'ance for expansion and contraction. The present invention
employs such a feature in such a way that with the C-clip received in the
groove of the pipe, a converging surface formed in an inside wall of the pipe
fitting forces the C-clip to contact to tightly fit over the pipe so as to prevent
the pipe from being pulled off.  As such, the pipe is securely confined in the
10 pipe fitling and the pipe is capable of standing minor vibration without being
separated from the pipe fitting, Thus, the characteristics of the pipe for
resisting vibration and improving coupling strength between pipes are both
improved.
The characteristics of expansion and contraction realized through the
15 clearance provided by the opening of the C-clip allows the C-clip to release
the pipe fit therein through employing a half-divided pipe releasing device that
is composed of two halves that are combined with each other to clamp around
the pipe fitting so as to allow projections formed on inside surfaces of the two

halves to extend through openings formed in a circumferential wall of the pipe

20 fitting to contract the C-clip and thus reduce the outside diameter of the C-clip.



8 This provides the present invention wth excellent capability of
mounting and rel easi ng. Further, the jointing and positioning
between the pipe and the pipe fitting are realized through one or
nore sealing rings provided at the |ower side to 5 thereby provide
the nulti-layered effects ofjointing and positioning. Such effects
are to secure the jointing site (no displacenent being allowed) and
inward tightening an outer surface of the pipe to be jointed and
outward tightening the pipe fitting to thereby realize multi-Iayered
ti ghtening and sealing. Thus, when the pipe jointed is subjected to
adverse external factors, 10 such as mgor vibration and thernal
expansi ons, tight engagenent and sealing can be mai ntai ned between
the pipe jointed and the sealing rings, which also provides excell ent
resi stance agai nst high pressure, resistance against vibration, and

resi stance j : if.ference. The foreqoing objectives
and summar ngfsld% ?gledteg %ﬁﬁ Iggegﬁ ?%‘gm}lﬂﬁ d@{%&cf‘ﬂ?ﬁ f%p?@ﬁﬁh%ﬂapﬁé@& and”
invention. To frilly appreciate these and other objects of the
present invEn§dSBiE-as wel |l as the invention itself, all of which wll
beconme apparent to those skilled in the art, the follow ng detailed
description of Hitherihejuintimg awdipoditordhgbemveshehd gipeendeahepipe fitting
conjunction with the acconpanying draw ngs. Throughout the
speci ficati g@ reatred tBMYuRADNL 8 MdE BballiRfRIE MSvided at the lower side to
5  thereby provide the multi-layered effects of jointing and positioning,  Such
effects are to secure the jointing site (no displacement being allowed) and
inward tightening an outer surface of the pipe to be jointed and outward
tightening the pipe fitting to thereby realize multi-layered tightening and
sealing. Thus, when the pipe jointed is subjected to adverse external factors,
10 such as minor vibration and thermal expansions, tight engagement and sealing
can be maintained between the pipe jointed and the sealing rings, which also
provides excellent resistance against high pressure, resistance against vibration,
and resistance against temperature difference.
The foregoing objectives and summary provide only a brief introduction
15 tothe present invention. To fully appreciate these and other objects of the
present invention as well as the invention itself, all of which will become
apparent to those skilled in the art, the following detailed description of the
invention and the claims should be read in conjunction with the accompanying

drawings. Throughout the specification and drawings identical reference

20 numerals refer to identical or similar parts.



20 nunerals refer to identical or simlar parts. 9 Many ot her
advant ages and features of the present invention will becone manifest
to those versed in the art upon naking reference to the detail ed
description and the acconpanyi ng sheets of drawi ngs in which a
preferred structural enbodi nent incorporating the principles of the
present invention is 5 shown by way of illustrative exanple. 10

BRI EF DESCRI PTI ON OF THE DRAW NGS FIG1 is a perspective view of
a preferred enbodi ment according to the present invention.

9

Many other advantages and features of the present invention will become
manifest to those versed in the art upon making reference to the detailed
description and the accompanying sheets of drawings in which a preferred
structural embodiment incorporating the principles of the present invention is

5  shown by way of illustrative example.



FIG 2 is an expl oded view of the present invention. 5FIG3 is a
cross-sectional of the present invention in an assenbled form

FIG4 is a cross-sectional viewillustrating spatial relationship
anong a pipe to be jointed, a Cclip, and sealing rings according to
the present invention. FIG5 is a cross-sectional view

illustrating a sealing ring according to a 10 different enbodi nent of
the present invention. FIG6 is an enlarged view of a circled portion

of FIG 5. FIG7 is a cross-sectional view of a conventional pipe
fitting in an assenbled form |1 DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS The foll ow ngydescriptions are exenpl ary

enbodi nents only, and are not intended to limt the scope,
applicability or configuration of the invention in any way. Rather,
the follow ng description provides a convenient illustration
BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 is a perspective view of a preferred embodiment according to the
present invention.
FIG 2 1s an exploded view of the present invention.
5 FIG 3 is a cross-sectional of the present invention in an assembled form.
FI(G 4 is a cross-sectional view illustrating spatial relationship among a
pipe to be jointed, a C-clip, and sealing rings according to the present
invention.
FIG. 5 is a cross-sectional view illustrating a sealing ring according to a
10 different embodiment of the present invention.
FIG. 6 is an enlarged view of a circled portion of FIG 5.

I'IG. 7 is a cross-sectional view of a conventional pipe fitting in an

assembled form.



5 for inplenenting exenplary enbodi ments of the invention. Various
changes to the described enbodi nrents may be nmade in the function and
arrangenent of the elenents described w thout departing fromthe
scope of the invention as set forth in the appended clains Referring
to FIGS. 1 and 2, structurally, the present invention conprises a 10
pipe (1) to be jointed, a Cclip (2), one or nore sealing rings (3),
and a pipe fitting (4). The pipe (1) has a jointed end, which is
processed in advance to forma recessed circunferential groove (11)
for receiving the Cclip (2) to inlay therein. The end of the pipe
(1) has a circunferential edge that is jgade rounded (12) to allow for
easy introduction and to prevent any damage of the 15 one or nore
sealing rings (3) caused by a sharp edge of the pipe. Further, the
Cclip (2) that is received in the circunferential groove (11) is a

L:ggr;LEg ?Egggnggagn%¥%§%S|on and con?ractlon fﬁﬁﬁééﬁghgﬁﬁgf%des :
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entry into the pipe fitting (4) and then expands to forma 10|nt|ng
condi tion vm‘ttfmd% Héo pirpetheiscopem gpphigability or configuration of the invention in
any way. Rather, the following description provides a convenient illustration
5 forimplementing exemplary embodiments of the invention.  Various
changes to the described embodiments may be made in the function and
arrangement of the elements described without departing from the scope of the
invention as set forth in the appended claims.
Referring to FIGS. 1 and 2, structurally, the present invention comprises a
10 pipe (1) to be jointed, a C-clip (2), one or more sealing rings (3), and a pipe
fitting (4). The pipe (1) has a jointed end, which is processed in advance to
form a recessed circumferential groove (11) for receiving the C-clip (2) to
inlay therein, The end of the pipe (1) has a circumferential edge that is made
rounded (12) to allow for easy introduction and to prevent any damage of the
15 one or more sealing rings (3) caused by a sharp edge of the pipe.  Further, the
C-clip (2) that is received in the circumferential groove (11) is a ring like
member having an opening (21).  The opening (21) provides a clearance that

allows expansion and contraction of the C-clip (2). Thus, when the C-clip (2)

together with the pipe (1) is fit into the pipe fitting (4), the C-~clip (2) is first



As shown in FIG 2, the pipe fitting (4) has a tube end having a
circunferential wall in which symretrical openings (40) are forned.
The 5 symmetrical openings (40) are for cooperation with a

hal f - di vi ded pi pe rel easing device (5), which is conposed of two
hal ves that when conbined w th each other to clanp around the tube
end of the pipe fitting (4) allow projections (51) fornmed on inside
surfaces thereof to extend through the openings (40) respectively in
order to engage and forcibly contract the Cclip 10 (2) received in
the tube end of the pipe fitting (4) thereby reducing the outside
di anmeter of the Cclip (2) for releasi@%. This allows the present

i nvention to be repeatedly usable. hr ough reduci ng the outside
dianeter of the C-clip to be smaller than an inside dianmeter of an
end opening of the pipe fitting (4), the pipe fitting (4) can 15 be

mount 1 g and®PEraRCi g2t P fePio BRins AL SRR R B RS sy

can al so be, ysed and_.no specjfic lIjmtation is inposed, provided the
t ool can enﬁ&%@‘&?@@%@ﬁ%&d’@ﬁ@e 1tHNE () 2) through the symmetri cal
openi ngs (40) for reducing the outside dianmeter of the CGclip (2) for
rel easing. 13 As shon &hbBl@ 2, thepigSfittRigadiihas a tube endtbhavaida of t he
pipe fitting (4) has an inside wall that forns a converging surface

41) that agj ' j J j f
(41) that ageQiRRIGRS wqug@gzggh Ey[{r?g)etﬁéh%?étﬂngsé Qﬁ))t%ﬁé;?en ng T3 face

(41) is of a converging an npi structure openi ng of

the pipe fifti - O hol di\n ore (41-1), . Leh. has, an inside
di anet e?j s rr%’} 111@%&{‘% ﬁgsﬁﬂ%@(}ﬁ% % ﬁg?]éqrgf%qﬂ Wﬁg a\é}%l]ﬁalrvﬁ%plggr face
(41). In other words, the converging surface (41) works on the C-clip
(2) and t het§%¥asEY dvisaioar vhighilheampasedmil faomatves tapt when eprabighda way
that through application of a force to pull the GCclip (2) into the
conver gi ng with each other to clamp around the tube end of the pipe fitting (4) allow
projections (51) formed on inside surfaces thereof to extend through the
openings (40) respectively in order to engage and forcibly contract the C-clip
10 (2) received in the tube end of the pipe fitting (4) thereby reducing the outside
diameter of the C-clip (2) for releasing, This allows the present invention to
be repeatedly usable.
Through reducing the outside diameter of the C-clip to be smaller than an
inside diameter of an end opening of the pipe fitting (4), the pipe fitting (4) can
15 bereleased and separated. Further, for the requirement of repeatedly
mounting and releasing, tools other than pipe releasing device (5) can also be
used and no specific limitation is imposed, provided the tool can engage and

contract the C-clip (2) through the symmetrical openings (40) for reducing the

outside diameter of the C-clip (2) for releasing.



surface (41), the Cclip (2) is forced to converge and tightly inlay
in the 10 circunferential groove (11) of the pipe (1) so that Cclip
(2) is confined by the holding bore (41-1) of the tube end of the
fitting without separation thereby realizing the effects of securing
and cl anpi ng around the pipe (1). Due to the conbinati on anong
the pipe (1), the CGclip (2), and the pipe fitting (4), the pipe (1)
can be securely positioned and thus the sealing rings (3) 15 arranged
bel ow the pipe (1) are also securely positioned and are not displ aced
by any extension or stretching of the pipe (1) which nmay lead to
distortion of the sealing rings (3) whigh in turn causes |eaking and
damage. Thus, when the sealing rings (3) are fit over the outside
surface of the pipe (1), they can be properly positioned into sealing
ring grooves (42) defrned inside the pipe 20 fitting (4) to realize

air tightness andslre IMOIENS A%t 4, (BakMend oFthe ?ngﬂﬁh%@?%ﬁé %Igf the

sealing rings (3), the best size arrangenent is tt nsi
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(2), the sealing rings (3), and the pipe fitting (4), when the pipe
I's subj ect estruoturadué tisecrekommieg of hetpips{itingdbras atblidg bbieratilgn,

t hermal expansion and contraction, stretching forces, and
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that through application of a force to pull the C-clip (2) into the converging
surface (41), the C-clip (2) is forced to converge and tightly inlay in the
10 circumferential groove (11) of the pipe (1) so that C-clip (2) is confined by the
holding bore (41-1) of the tube end of the fitting without separation thereby
realizing the effects of securing and clamping around the pipe (1).
Due to the combination among the pipe (1), the C-clip (2), and the pipe
fitting (4), the pipe (1) can be securely positioned and thus the sealing rings (3)
15  arranged below the pipe (1) are also securely positioned and are not displaced
by any extension or stretching of the pipe (1) which may lead to distortion of
the sealing rings (3) which in turn causes leaking and damage. Thus, when
the sealing rings (3) are fit over the outside surface of the pipe (1), they can be
properly positioned into sealing ring grooves (42) defined inside the pipe

20  fitting (4) to realize air tightness and sealing against leakage.



Wth the sanme design principle of the present invention, the sealing
rings (3) can be nodified as a stncture showi ng a channel for

cl earance, as shown 15 in FIGS. 5 and 6. The nodified sealing ring
(3) has a cross-sectional shape having a top edge forning an inner
abutting rim (31) for abutting the pipe (1) and an outer abutting rim
(31) abutting the sealing ring groove (42) and also formng a central
cl earance channel (32) that serves as a clearance for expansion of
the sealing ring (3) when the sealing ring (3) is acted upon by a 15
great internal pressure, so as to provide a desired expansion and
clanmping effect. It will be understoodit hat each of the elenents
descri bed above, or two or nore together may al so find a useful
application in other types of methods 5 differing fromthe type
descri bed above. While certain novel features of this invention have

been shown and lgasssdchefithandal, (83, 8Kk Bet: 178 alfag &ﬂ@ﬁt’@%&ﬁ'ﬂ% " It
is not intended to be limted to the details above, SI nce it wil be
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are of a minor compression clearance for clamping around the pipe (1). Thus,
5 with the combination among the C-clip (2), the sealing rings (3), and the pipe
fitting (4), when the pipe is subjected to adverse external factors, such as
minor vibration, thermal expansion and contraction, stretching forces, and
instantaneous increase of pressure, tight engagement can be maintained
among the pipe (1), the C-clip (2), and the sealing rings (3) to ensure excellent
10 strength against stretching or pulling and excellent capability of sealing and
further providing excellent resistances against high pressure, vibration, and
temperature vartation.
With the same design principle of the present invention, the sealing rings
(3) can be modified as a structure showing a channel for clearance, as shown
15 mFIGS.5and 6. The modified sealing ring (3) has a cross-sectional shape
having a top edge forming an inner abutting rim (31) for abutting the pipe (1)
and an outer abutting rim (31) abutting the sealing ring groove (42) and also

forming a central clearance channel (32) that serves as a clearance for

expansion of the sealing ring (3) when the sealing ring (3) is acted upon by a



CLAIMS: 1. A pipe systemconprising: a pipe fitting; a pipe
receivable in the pipe fitting froma holding bore at an end of the
pi pe fitting; a Cclip received in a circunferential groove at
an outside of a sidewall of the pipe, wherein the C-clip has an arc
structure with two opposed finger ends separable from each other so
as to be allowed for expansion and contraction, wherein the Cclip
contacts an inner wall of a space in the pipe fitting, wherein the
inner wall has a sloped surface and has a dianeter greater than that
of the holding bore, wherein nultiple openings at a sidewall of the
pipe fitting correspond in position totthe Cclip such that the pipe
is detachable fromthe pipe fitting by multiple projections passing

t hrough the openings and forcibly contracting the C-clip so as to
reduce a diameter of the Cclip; and a sealing ring received in
a groove atgeat infeshaleredsutd)eo as deod dédhedRipansiod AddGampligy ei n
the sealing ring is farther away fromthe hol ding bore than'the
Cclip. 2.eﬁ%§.pipe system according to claim1, wherein the
sidewal | of the pipe has a rounded edge received in the pipe fitting.

It will be understood that each of the elements described above, or two or

more together may also find a useful application in other types of methods
5 differing from the type described above.

While certain novel features of'this invention have been shown and
described and are pointed out in the annexed claim, it is not intended to be
limited to the details above, since it will be understood that various omissions,

modifications, substitutions and changes in the forms and details of the device

10 illustrated and in its operation can be made by those skilled in the art without

departing in any way from the spirit of the present invention.




3. The pipe systemaccording to claim1, wherein the sealing ring has
an inside dianeter smaller than an outside dianmeter of the pipe
before the sealing ring joining the Pipe. 4. The pipe system
according to claim1, wherein the sealing ring has a U shaped
structure having two abutting rins at two opposed finger ends

t hereof, respectively, wherein the two abutting rins abuts the pipe
and the groove at the inside of the sidewall of the pipe fitting,
respectively, wherein a clearance channel is in the U shaped
structure. 17 5.The pipe systemaccording to claim1l1, wherein two
openings at the sidewall of the pipe fitting are symetric.

CLAIMS:
1. A pipe system comprising:
a pipe fitting;

a pipe receivable in the pipe fitting from a holding bore at an end of the pipe
fitting;

a C-clip received in a circumferential groove at an outside of a sidewall of the
pipe, wherein the C-clip has an arc structure with two opposed finger ends separable from
each other so as to be allowed for expansion and contraction, wherein the C-clip contacts
an inner wall of a space in the pipe fitting, wherein the inner wall has a sloped surface
and has a diameter greater than that of the holding bore, wherein multiple openings at a
sidewall of the pipe fitting correspond in position to the C-clip such that the pipe is
detachable from the pipe fitting by multiple projections passing through the openings and
forcibly contracting the C-clip so as to reduce a diameter of the C-clip; and

a sealing ring received in a groove at an inside of the sidewall of the pipe fitting,

wherein the sealing ring is farther away from the holding bore than the C-clip.

2, The pipe system according to claim I, wherein the sidewall of the pipe has a

rounded edge received in the pipe fitting.

3. The pipe system according to claim 1, wherein the sealing ring has an inside

diameter smaller than an outside diameter of the pipe before the sealing ring joining the

pipe.

4. The pipe system according to claim 1, wherein the sealing ring has a U-shaped
structure having two abutting rims at two opposed finger ends thercof, respectively,
wherein the two abutting rims abuts the pipe and the groove at the inside of the sidewall

of the pipe fitting, respectively, wherein a clearance channel is in the U-shaped structure.



RELEASABLE NUT- FREE C- CLI P SECURED PI PE FI TTI NG ABSTRACT OF THE

DI SCLOSURE A releasable nut-free Cclip secured pipe fitting
includes a pipe to be jointed, a CGclip, a sealing ring, and a pipe
fitting. The pipe has a jointed end forpi,ng a circunferential groove
for receiving the Cclip. The CGclipis a ring |ike nmenber having an
openi ng, which allows for expansion and contraction of the Cclip so
as to allowthe Cclip to be disposed in a converging surface forned
on an inside wall of the pipe fitting. The sealing ring is received
in a sealin® rinbhapipowestetedceerdingito claie Li wheéreia twabpendfgstahdbiesidpeall of the
fitting. Th L fitll s a tube end formng a holding bore
havi ng an iﬁ??kgﬁﬁﬁgﬁé}g%ﬂgﬁaller than a dianeter of the converging
surface. The tube end of the pipe fitting forns openings through

whi ch a tool can extend into the pipe fitting to contract the Cclip
for releasing the Gclip and the pipe. Figure 1



