RELEASABLE NUT- FREE C-CLI P SECURED PIPE FII | ING (a) Technical Field of
the I nvention The present invention generally relates to a rel easabl e
nut-free C-clip secured pipe fitting, and particularly to a pipe fitting
that is easy to nmount, fast 5to release, efficient, and capabl e of
substantially reducing costs of pipe fitting but maintains the desired
characteristics of coupling strength, conpression resistance, vibration
resi stance, and thernmal expansion and contraction. The efficacy provided by
the present invention is realized through interaction anong vari ous
conmponents, especially the conbination anong a fitting 10nenber, a C-clip,
and sealing rings, which leads to multiple effects, including conbined
effects of fitting and sealing. Thus, lbesides effectively inproving
coupling strength and conpression strength between pipes, the present
invention al so provides the functions of vibration resistance and enhanced
| eakage resistance. 15Further, in the technical field to which the present
i nvention bel ongsREIHRASABLE NUT-FREE C-CLIP SECURED PIPE FITTING

(a) Technical Field of the Invention

The present invention generally relates to a releasable nut-free C-clip
secured pipe fitting, and 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 eflects 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



present invention provides a novel nut-free G-clip inlaid pipe fitting
structure, of which the purpose is to save the effort and tinme required for
tightening nuts and to reduce parts used in pipe fitting and | ower the
required skills in pipe fitting. Further, for a pipe to be jointed, the
jointing is changed fromthe 20 conventional "rigid" screwing joint to a
“flexible" inlaying joint, which 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
di fference of tenperature. Further, through holes defined in a
circunferential wall of an end of a 5pipe fitting are used to cooperate
with two hal f-divided pipe rel easing device, which conprises two hal ves
t hat 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 _
hal ves to extend through the through holes to contract a C-clip received in
the pipe findsegnéwrdefirdioni fogpae fiting adé pehvides enowd] rédult dG&inchizp f or
rel easing the inlayed jointing. Thus, the present invention offers
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 At
Piping for conveying liquids is often composed of straight pipes and
corner pipes, which are jointed through pipe fittings. A pipe fitting not only
I5  joints two pipes, but also provides a leakage-proof function, Thus, itisa
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.



excellent result of use in respect of nounting and rel easing. (b)
Description of the Prior Art Piping 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 technology to provide efficacies of inproved coupling
strength, resistance against internal pressure, resistance against

vi bration, and resistance agai nst thermal expansion at the expense of

m ni mum cost s. In view of the above discussed, it is extrenely
difficult to neet the needs for the previously nentioned four concerns. For
a conventional pipe fitting, it only works to maintain the jointing between
pi pes under a limted internal pressure, but the sealing effect is often
lost within alimted period of tinme. 5 Such an arrangenent certainly
causes concerns of safety and renedy for any problem caused by such an
arrangenent i snofavent therabosxplssised, it is ext@omslgadiffienklid yneesgrlricads i s
realized through fastening by nuts and arrangenent of sealing rings. The

conver o scgk it ety caee, ycegistane s |1 (50
fitting sty 8815:%8:'1&% LGnRP ﬁ‘}@ijf)i?ﬁhé b%{vseelna[?lgésn%m%ﬁ' a limited internal
pressure, but the sealing effect is often lost within a limited period of time.
5 Such an arrangement certainly causes concerns of safety and remedy for any
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
I5  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 (AZ)comprises a top threading tube (A21) to which a threading cap (A3) is



desired conveni ence and functionality. It is even worse that the |ifespan
is often shortened due to vibration caused by earthquakes, expansion and
contraction caused by tenperature difference, and instantaneous increases
of internal pressure, which lead to fast fatigue and danmage of the interna
15 conponents. Thus, nost 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 nade to FIG 7
of the attached drawings, in which a pipe (Al) 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. Wen the pipe (Al) is
inserted into the threading tube (A21)}, a sealing ring (A4) is arranged

t herebetween to provide a sealing effect. Further, a netal washer (A5) is
positioned atop the sealing ring (A4) and | ocated outside the pipe (A).
Wth the nmetal washer (A5) being depressed 5by the tightening of the

t hr eadi ng leagened3) Witanehs pale (dgl )ris mge@dintd deatheshding tube (A21), a

sealing 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 (Al).  With the metal washer (A5) being depressed
5 by the tightening of the threading cap (A3), the sealing ring (A4) located
below the metal washer (A5) 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 ftightness, or if the sealing ring (A4) is twisted during the mounting process, all
these lead to damage or malfunctioning of the sealing ring (A4). Itis
particularly noted that at the sealing joint, when a stretching force is applied,
the pipe (A1) is either pulled off the joint or s caused to make a substantial

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



bel ow t he netal washer (A5) is conpressed and undergoes deformation to

t hereby secure the pipe (A). From t he above description of the
conventional pipe fitting, it is easily understood that in the conplete
conbi nation of the joint, the nmetal washer 10(A. 5) and the sealing ring
(A4) play a triple rote of tightening, securing, and sealing. However,
stretching tests of the pipe joint indicate that the coupling strength

bet ween 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
15tightness, or if the sealing ring (A4) is tw sted during the nounting
process, all these lead to danage or rfal 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 make a substantial shift. This situation is detrinental to piping
systens, floaking aoflpépe breakisgt o Appeadithygthendnpepgoral eakiioges dppat ent |y, the
conventional techniques do not seriously consider the basic requirenents of

a pipe fitdelidgsly consider the basic requirements of a pipe fitting.



6 SUMVARY OF THE | NVENTI ON In view of the previously discussed

probl ens, the present invention ains to provide a rel easable nut-free
C-clip secured pipe fitting, which based on the requirenments for fast
nmounting and rel easing 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

i nl ayed coupling strength and still maintain the jointing and | eakage proof
functions. Further, the present invention also provides nultiple effects of
resi stance agai nst high pressure, resistance against vibration, and

resi stance agai nst tenperature variation. 10The present invention uses a
C-clipinlaid and positioned in a circunferential groove fornmed in a pipe
to be jointed. In the process of asserbling, one or nore sealing rings
arranged below the Cclip function to secure | eakage and provide the
desired effect of sealing (also functioning to securing the pipe).
Especially, when the Cclip is inlaid and fixed on the pipe 15to0 be
jointed, iSUMNIARY ORdAHEeANMIGNTIONS agai nst influence caused by vibration
and stretching force that | eads to undesired displacenent thereby ensuring

the desired cqyRidWRef el ﬁ@ﬁbhslgfdléﬁ%eﬂgﬁb?%sr %[f@?ieg&ﬁ%%ﬁﬁﬂh Lyng the

present i nvention can provi de efficaci our mmj or concerns,
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expanston. requirements for fast mounting and releasing and also for saving the

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

I5  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.



7 Structurally, the present invention conprises a pipe to be jointed, a
C-clip, one or nore sealing ring, and a pipe fitting, wherein the pipe has
a pipe end that is processed to forman external circunferential groove for
receiving the C-clip to inlay therein. The Gclip is a ring having an

openi ng, which 5 provides a clearance for expansion and contraction. The
present invention enploys such a feature in such a way that wwth the Gclip
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 frombeing pulled off. As such, the
pi pe is securely confined in the 10 pipe fitting and the pipe is capabl e of
standi ng m nor vibration wthout being separated fromthe pipe fitting.
Thus, the characteristics of the pipe for resisting vibration and inproving
coupling strength between pipes are both inproved. The characteristics of
expansion and contraction realized through the 15cl earance provided by the
openi ng of théuGetlilfy, did jprsenthave@ihni qontmisce hgdseta rejopitpd, £ Cteligher ei n

t hrough enpl oying a hal f-divided pipe releasing device that is conposed of

two hal Ve%rkr@tln@%%cﬁm@ilﬁgdaﬁ@léﬁgﬁfOr tvﬂ?élelh%éggf% fagﬂg @e pi pe

fitting so as to allow profectio on 1 nsi the two

hal ves 1O g R NG ot A M TR R bS WIS EON Al 18! | OF the

C-clip to inlay therein.  The C-clip is a ring having an opening, which
3 provides a clearance for expansion and contraction.  The present invention
mploys 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 fitting 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
I5  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.



20fitting to contract the Cclip and thus reduce the outside dianeter of
the Gclip. 8 This provides the present invention with excellent
capability of nounting and rel easing. 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 5thereby provide the
multi-layered effects ofjointing and positioning. Such effects are to
secure the jointing site (no displacenent being allowed) and i nward
tightening an outer surface of the pipe to be jointed and outward
tightening the pipe fitting to thereby realize nulti-layered tightening and
sealing. Thus, when the pipe jointed is subjected to adverse external
factors, 10 such as mnor vibration aid thermal expansions, tight
engagenent and sealing can be nmaintai ned between the pipe jointed and the
sealing rings, which also provides excellent resistance agai nst high
pressure, resistance against vibration, and resistance agai nst tenperature
di f f er encelhiSipeofideedeipreseabjneetiivesithrkesikentaayalptiovoittacontng adr i ef

i ntroduction 15to the present invention. To fully appreciate these and

ot her ObJQ%k%sﬁb the present invention as well as the invention itself, al
of which will bécome apparent to those skilled in the art, the follow ng

detail ed descr cﬁ@hé&&%ﬂ@é&&ﬁo& tio%rfngagec:'w}e%% tﬁelz plp ndI}ﬁe prbeEftir gad in

conjunction w t

are realized through one or more sealing rings provided 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

I5  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.



drawi ngs. Throughout the specification and draw ngs identical reference
20nunerals 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 nmaking reference to the detail ed description
and the acconpanyi ng sheets of drawings 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

FIGI is a perspective view of a preferred enbodi nent according to the
present invention.

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 viewillustrating a sealing ring according to a
10 different enbodi nent of the present invention. FIG 6 is an enl arged view
of a circled portion of FIG 5. FIG7 is a cross-sectional view of a
conventional pipe fitting in an assenbled form || DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS The foll ow ng descriptions are exenpl ary

enbodi nents only, and are not intended to limt the scope, applicability or
configuration of the invention in any!Say. Rather, the foll ow ng
description provides a convenient illustration 5 for inplenenting exenplary
enbodi nents of the invention. Various

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 is a perspective view of a preferred embodiment according to the
present invention.

FIG 2 is an exploded view of the present invention.

5 FIG 3 is a cross-sectional of the present invention in an assembled form.,

FIG 4 s 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 s a cross-sectional view illustrating a sealing ring according to a

10 different embodiment of the present invention.
FIG 6 1s an enlarged view of a circled portion of FIG, 3.
FIG 7 is a cross-sectional view of a conventional pipe fitting in an

assembled form.



changes to the described enbodi nrents may be nmade in the Ilinction 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 10pipe (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 form
a recessed circunferential groove (11) for receiving the CGclip (2) to
inlay therein. The end of the pipe (1) has a circunferential edge that is
made rounded (12) to allow for easy introduction and to prevent any danage
of the 15 one or nore sealing rings (3) caused by a sharp edge of the pipe.
Further, the Gclip (2) that is receiVved in the circunferential groove (I

) is aring |like menber haying an opening (21). The opening (21) provides
a clearance that allows expansion and contraction of the Gclip (2). Thus,
when the Cclip together with the pipe (1) is fit into the pipe Flttlng
(4), the dDEﬂWﬂLtigDESGRH%HCWﬁéﬁfThHEBHHHMRﬁkﬁ%EkMB®§HmﬁﬂﬂTShe pi pe

fitting (4) and then expands to forma jointing condition with the pipe

fitting (4). The fABowt st:ﬂ Irbiss e ekBRPRAPeniHddinBas Ofhly, Bag ake fotbe end
having a circunferentia in which symretrical openi ngs (40) are

R et I A o 1 N
that when a%?/”\?éﬁ edRathc—:r, the following description provides a convenient illustration
5 for implementing 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. [ 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
I5  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



wi 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
openi ngs (40) respectively in order to engage and forcibly contract the
Cclip 10 (2) received in the tube end of the pipe fitting (4) thereby
reduci ng the outside dianmeter of the Cclip (2) for releasing. This allows
the present invention to be repeatedly usable. Thr ough reduci ng the
outside diameter of the Cclip to be snmaller than an inside dianeter of an
end opening of the pipe fitting (4), the pipe fitting (4) can 15be rel eased
and separated. Further, for the requirenent of repeatedly nounting and
rel easing, tools other than pipe rel easing device (5) can also be used and
no specific limtation is inposed, prdé¥ided the tool can engage and
contract the Cclip (2) through the symetrical openings (40) for reducing
the outside dianeter of the Cclip (2) for releasing. 13 As shown in
FIGS. 3 and 4, the tube end of the pipe fitting (4) has an inside wall that
forns a comnéragianfos aadvaaery(iat) the ipape Atogridpaiat eentelpaiidchoifprrh2) t herein.
The converging surface (41) is of a converging and cl anping structure and
the end Oq@ﬂitl?%&fndﬁﬁtﬁqﬂiitﬁ‘%hé'ffpbifnﬁln%g@fm a hol ding bore (41-1), 5 which

|

has an inside aneter snaller than i nside dianmeter of the converging
el ip(2) hnd THENAT TR hegdfs BAMETHERR Ao i "y i 1 such a
way that through application of a force to pull the Cclip (2) into the
conver gi nFEuRigEatal vl ip pdich symmetgal pgenises &) aee Bonvsk gé[) fend tightly
inlay in the 10circunferential groove (I 1) of the pipe (1) so that Cclip
(2) i s5Scordyinmedtringl openings (40) are for cooperation with a half-divided pipe
releasing device (5), which is composed of two halves that when combined
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
[5  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.



hol di ng bore (41-1) of the tube end of the fitting w thout separation
thereby realizing the effects of securing and cl anping around the pipe (1).
Due to the conbination 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 below the pipe (I) are also securely positioned and
are not displaced by any extension or stretching of the pipe (I) which may
| ead to distortion of the sealing rings (3) which 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) defined inside the pipe 20fitting (4) to realize air tightness
and seal i ng agai nst | eakage. 14 I respect of the sealing rings (3),

t he best size arrangenent is that the inside dianeter of the sealing rings
(3) be smaller than an outside di aneter of' the pipe (1) to be jointed.
After being set on the pipe (1), the sealing rings (3) are of a mnor

conpr essi on CV‘@&?h@MG"elllfrﬁbSC Bamgi 4 ghatunerendtdiehepipe fittng (4Thas an5wi th t he
conbi nation anong the CGclip (2), the sealing rings (3), and the pipe

fitting (4hsidehen thhefopnle cobvediealigshe g@l%‘!@é&%nﬁ%é@a&@@ﬂm Cﬁ%h rs, such

as mnor vibration, thernal expanS| on and contraction, stret forces

among the B B5d) | koA ﬁ%@%&»&%wﬁgﬁ R PARRETR iR 7 e
excellent 10 strength against stretchin uII|n and excel | ent
capabi | i tywb‘fm%%ﬁlﬂ Hy el t ﬁrpchQﬁPgiT %‘e&ah@lﬁhng eaiedttdnldes agai nst

hi gh pressure, vibration, and terrperature vari ation.
which has an inside diameter smaller than an inside diameter of the

converging surface (41).  In other words, the converging surface (41) works
on the C-clip (2) and the pipe (1) inserted into the pipe fitting (4) in such a way
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 structure showi ng a channel for clearance, as
shown 15in FIGS. 5 and 6. The nodified sealing ring (3) has a
cross-sectional shape having a top edge form ng 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 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 15 great internal pressure, so as to
provi de a desired expansi on and cl anpi ng effect. It wll be understood
that each of the el enents descri bed above, or two or nore together may al so
find a useful application in other types of nethods 5 differing fromthe

type descri bed above. Wil e certain novel features of this invention
have been shown and descri bed and are pointed out in the annexed claim it
is not intended to be limted to the details above, since it wll be

under st ood t han respecionishestadmigomgs (A did beshsizonsrangarbenti is tat dms and changes
in the forms and details of the device 10illustrated and in its operation

fﬁg ggi ???ﬁgi}?&tdﬁeglﬁ%t?é gl;irl]{e|si@%\i/ﬂég1nih?%5ﬁ('3§'bb sallBPHan QBRI Hianfbt&nyr Way from
the pipe (1) to be jointed.  After being set on the pipe (1), the sealing rings (3)
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 variation.
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
I5 inFIGS.5and 6. The modified sealing ring (3) has a cross-sectional shape
having a top edge forming an inner abutting rim (3 1) for abutting the pipe (1)
and an outer abutting rim (3 1) 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



16 CLAIM 1. A releasable nut-free Cclip secured pipe fitting, conprising:
a pipe to be jointed, a Gclip, a sealing ring, and a pipe fitting,
characterized in that: 5the pipe has a jointed end that fornms a
circunferential groove for receiving the C-clip to inlay therein; t he
Cclipis aring like nenber having an opening, which allows for expansion
and contraction of the C-clip so as to allowthe Cclip to be disposed in a

convergi ng surface formed on an inside 10wall of the pipe fitting; t he
sealing ring is received in a sealing ring groove defined in the inside
wal | of the pipe fitting; and the pipe fitting has a tube end formng a

hol di ng bore having an inside dianeter smaller than a dianeter of the
convergi ng surface, 15the tube end of !the pipe fitting form ng symmetric
openi ngs, the

great internal pressure, so as to provide a desired expansion and clamping
effect.

[t will be understood that each of the elements described above, or two ot
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.



pipe fitting form ng therein the converging surface for acconmodating the
C-clip therein and a sealing ring groove bel ow the converging surface to
receive the sealing ring. 7. The releasable nut-free C-clip secured pipe
fitting according to 20claim 1, wherein the symretric openings fornmed in
the tube end of 17 the pipe fitting correspond in position to the Cclip
received in the pipe fitting. 3. The releasable nut-free Cclip secured
pipe fitting according to claim1l1, wherein the jointed end of the pipe has
a rounded edge. 5 4. The releasable nut-free C-clip secured pipe fitting
according to claim1, wherein the sealing ring has an inside dianeter that
is smaller than an outside dianmeter of the pipe. 5. The rel easable nut-free
C-clip secured pipe fitting accordingi@o claim1, wherein the sealing ring
is of a clearance channel structure 10having a top edge formng inner and
outer abutting rinms and a central clearance channel.

CLAIM:

L. Areleasable nut-free C-clip secured pipe fitting, comprising: a pipe
to be jointed, a C-clip, a sealing ring, and a pipe fitting, characterized
in that:

5 the pipe has a jointed end that forms a circumferential groove
for receiving the C-clip to inlay therein;
the C-clip is a ring like member having an opening, which
allows for expansion and contraction of the C-clip so as to allow the
C-clip to be disposed in a converging surface formed on an inside
10 wall of the pipe fitting;
the sealing ring is received in a sealing ring groove defined in
the inside wall of the pipe fitting; and
the pipe fitting has a tube end forming a holding bore having an
inside diameter smaller than a diameter of the converging surface,
15 the tube end of the pipe fitting forming symmetric openings, the
pipe fitting forming therein the converging surface for
accommodating the C-clip therein and a sealing ring groove below

the converging surface to receive the sealing ring.

{\J

The releasable nut-free C-clip secured pipe fitting according to

20 claim [, wherein the symmetric openings formed in the tube end of
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the pipe fitting correspond in position to the C-clip received in the
pipe fitting,

The releasable nut-free C-clip secured pipe fitting according to
claim 1, wherein the jointed end of the pipe has a rounded edge.
The releasable nut-free C-clip secured pipe fitting according to
claim 1, wherein the sealing ring has an inside diameter that is
smaller than an outside diameter of the pipe.

The releasable nut-free C-clip secured pipe fitting according to
claim 1, wherein the sealing ring is of a clearance channel structure
having a top edge forming inner and outer abutting rims and a

central clearance channel,



