SPECI FI CATION TI TLE OF THE I NVENTION : PIPE JO NT FIELD OF THE

| NVENTI ON [ 0001] This invention relates to a pipe joint. BACKGROUND
ART [ 0002] Conventionally,many pipe joints to strengthen draw ng
force to connected pi pes have been proposed. For exanple, as shown in
Figures 14 through 17, a pipe joint provided with a pipe joint main
body 33 having an insertion cylinder portion 32 inserted to an end

portion of a pipe 31 to be corfhpPEeOF T& £¢dI(3Mg material 35 attached
to a concave peripheral groove 34 of the insertion cylinder portion

32, a fasgtiamimgOFi MYEoUyVBE VAN a PITRE t pOfaten the end portion of
the pipe 31 nmounted to the insertion cylinder portion 32 with elastic
f ast eni n§ IErreQFHTHE dI HFENATL @Xpansi on pi ece 37 rel easably hel d by
end portions of the slit as to expand the fastening ring body agai nst
the el as{000t or €ri of i hhenf Ast ené hge ¢s nigo bodyi B6 anicitr.el eased by
contact with a forth end portion of the inserted pipe 31, and a
st oppi ngBAGIYBBUND WHRTEh i nner peripheral face hitches to periphera
face of the gipe 31 nounted to the insertion cylinder portion 32,
wherei n pPAPAI t Eenkepdirhohdvy39 mraycubipA pdriipher altodi séaeingst hem
t he i nner peripheral side of the stopping ring 38 with uniform
i nt erval §rapdngnd¥ 9o et@r cognsstedt HRUTeREVE fRAcTexBRPP RS ed PRIGR
ART DOCUMENT . . ' . ..
example, as shown in Figures 14 through 17, a pipe Jjoint
provided with a pipe joint main body 33 having an insertion
cylinder portion 32 inserted to an end portion of a pipe 31
to be <connected, a sealing material 35 attached to a
concave peripheral groove 34 of the insertion cylinder
portion 32, a fastening ring body 36 with a slit to fasten
the end portion of the pipe 31 mounted to the insertion
cylinder portion 32 with elastic fastening force Fy, a
diameter expansion piece 37 releasably held by end portions
of the slit as to expand the fastening ring body against
the elastic force of the fastening ring body 36 and
released by contact with a forth end portion of the
inserted pipe 31, and a stopping ring 38 of which inner
peripheral face hitches to peripheral face of the pipe 31
mounted to the insertion <c¢ylinder portion 32, wherein
plural teeth portions 39 are cut in peripheral direction on
the inner peripheral side of the stopping ring 38 with

uniform intervals, 1is known f{refer to patent document 1,

for example).
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PATENT DOCUMENT [ 0003] Patent docunent 1 : Japanese Patent NO
3411546. OUTLI NE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE

| NVENTI ON [ 0004] The conventional pipe joint: shown in Figures 14

t hrough 17 descri bed above, has follow ng probl ens. (1)

Al t hough the end portion of the pipe 31 is fastened by the fastening
ring body 36 with the elastic fastening force F36 (refer to Figure

17) to p t i 1 from being drawn off in an arrow G
directioﬁgﬁ?ﬂirdpg&ﬁﬁgﬁg?opping pomer is insufficient. (ii) The

st oppi ng 3 ece furt ecau t pplng
power |s[pggg f?%%%%? Eo?ﬁgonT P Eﬁfgéfﬁéﬁﬁg§gghﬁﬁg éggé§

t he faStGWFEHNEnQFbQQﬂE3gNWENT? ﬁs shown in Figure 14, a cap nut

40, a transparent surroundi ng cylinder body 41, a screwed portion 42,

etc. neefRYBIERMEMD tHE cKOgIEMRNPY MIHEAl I RPANGCRONN strengt h b_ecause
reaction force of the pipe 31 received by the stopping ring 38 is

transm t{edotd the | @bALeABEBnBDAY i t HEQHEN tdwaAP iAUIF Adhrdhe 14
transparent surroundi ng.cylinder body 41, and the screwed portion 42.
(iv) Thetgealphglmaliestalh3d alnglv & hehseald g wimpver (tdencave

‘peri pheral groove) 34 are necessary, and | eakage of fluid is

unavoi dabl e mﬁ(hbutAIhhnmgmlHﬁganaﬂmﬁiabr35on(v¢fTheh¢hnnknes§1 is
di rension of the insertion cylinder portion 32 is increased, a

t hrough febkeeftowingthel dat@rigiedi nimg sthedyi n3@i ardther thand Lilsdiig

passi ng resistance is increased because the seﬁllng materi al 35 and
fastening force Fyy (refer to Figure 17) to prevent the pipe

31 from being drawn off in an arrow G direction, the
drawing stopping power is insufficient. (ii) The stopping
ring 38 is necessary further because the drawing stopping
power 1s insufficient with only the elastic fastening force
F,, of the fastening ring body 36. (iii) As shown in Figure
14, a cap nut 40, a transparent surrounding cylinder body
41, a screwed portion 42, etc. need sufficient thickness
and mutual connection strength because reaction force of
the pipe 31 received by the stopping ring 38 is transmitted
to the joint main body 33 through the cap nut 40, the
transparent surrounding cylinder body 41, and the screwed
portion 42. (iv) The sealing material 35 and the sealing
groove (concave peripheral groove) 34 are necessary, and
leakage of fluid 1is unavoidable without the sealing
material 35. (v) The thickness dimension of the insertion
cylinder portion 32 is increased, a through hole (flowing
hole) 43 is diminished in diameter, and fluid passing

resistance is increased because the sealing material 35 and
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the sealing 'groove (concave peripheral groove) 34 are necessary.
Therefore, solving the conventional problenms (i) through (v), it is
an object of the present invention to provide a pipe joint with which
the pipe is certainly prevented from being drawn of f, nunber of parts
can be decreased with a sinple construction, and production al so
beconmes easy. MEANS FOR SOLVI NG THE PROBLEMS [ 0005] The pi pe joint

relating to the present invention is a pipe joint provided w,¢th a
j oi nt na?heboﬁ9aﬁb%$ngg%ﬁoYﬁsetﬁ?Qﬁ?%®1iqéhﬁdqﬁﬁﬁ'(ngqoﬁ§§ ted* 024K

d ti f [ to.b ted, C-sh f [ ' d
Win s SPPESFoT St BROFRESERU BBYEI DR 4oL K aEps Abant BdcbbepRe (17
Wi th a SRPECESSF kst C°ERE ehu portt Bh | 24 to the
expansi oRBLBED  F&)ackbl § hél By Snt Bor trons ot The. 4 fefkE0F, %o

expand tg?omgen; “%i[g(fng ROy a9 LRstyiing e'mtiﬁig@rcles of i@ inly

fastening ring body "ant élease y detection of a forth end portion
of the 'P?%QEﬁgeQ'Qﬁnmianﬁh%h &r L hamed eh@ﬁ%bﬁ runpedtRodyan be

nounted to the fastening ring body to augnment the elastic fastening

force. [QQE6LaABH, dnH Nhekipenephaymaltfaad oaf thed Cpsbapediehasilise
nounted body is always tightly fit to a peripheral face of the

fasteni ngecbRgsbedyy. And, the inner peripheral face of the
C-shaped el astic nounted body is nmounted to the peripheral face of

the fast MEANSrFO® &dlyVANGrorREt RROBIOBAMSf an arc I ength of the

inner peripheral face is non-contact state, and a slit formng end
portion @D00he Chshapaek efaiti creabahieg bodyhes phicsenéd ity ed tHioficHisng
protrudi ng piece protruding near both end portions formng the slit
of the fastehibng joiing betgvided withnda tisd ngndmpbit iborivof hehenpi Fa
is press-fit to the insertion cylinder portjon with high contact
pr essur e By eagrencad indste MoAF gy dds FidR%nt hg? B helen8OB&E PPoR fof
the pipe with a double elastic caonstructjon in which.the Csha
cl'asti o RO 6@ By T ik od Lo SHDFaaraiiig 14 g Bodydy Tith 2
slit to fasten the end portion of the pipe mounted to the
insertion cylinder portion with elastic fastening force, a
diameter expansion piece releasably held by end portions of
the slit as to expand the fastening ring body against the
elastic force of the fastening ring body and released by
detection of a forth end portion of the inserted pipe, in
which a C-shaped elastic mounted body mounted to the
fastening ring body to augment the elastic fastening force.
700061 And, an inner peripheral face of the C-shaped
elastic mounted body is always tightly fit to a peripheral
face of the fastening ring body.
And, +the inner peripheral face of the C-shaped
elastic mounted body is mounted to the peripheral face of

the fastening ring body as more than 90% of an arc length

of the inner peripheral face is non-contact state, and a
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EFFECTS OF THE | NVENTI ON [ 0007] According to the present

I nvention, sol ving the above-descri bed conventional problens (i)
through (v), the pipe is certainly prevented from being drawn off,
nunber of parts can be decreased with a sinple construction, and
production al so becones easy. And, the sealing material and the
seal ing groove can be omtted in many cases, the dianeter of the

(Prough Hole (lhanino bl o) on the LiserLion Linier, pert) oncan he

oESCR ) O T, NS 0000300 0 L AT TECH 0t

7T OReal RS B ApEERIEARCT LA YR BL116PTLRS! Bl RRon
ring body.

And, the end portion of the pipe is press—fit to the
insertion cylinder portion with high contact pressure by
augmented fastening force, fastening the end portion of the
pipe with a double elastic construction in which the C-
shaped elastic mounted body is mounted to the fastening
ring body.

EFFECTS OF THE INVENTION

[0007] According to the present invention, solving the
above—described conventional problems (i) through (v), the
pipe 1is certainly prevented from being drawn off, number of
parts can be decreased with a simple construction, and
production also becomes easy. And, the sealing material and
the sealing groove can be omitted in many cases, the
diameter of +the through hole (flowing hole) on the
insertion e¢ylinder portion can be increased, and fluid
passing resistance can be decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

£0008]

[Figure 1} A cross-sectional view of a principal portion
showing an embodiment of the present invention.

[Figure 2] A cross-sectional view of the principal portion
of completed state of pipe connection.

[Figure 3] A front view of a principal portion shown with a
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[Figure 3] Afront view of a principal portion showmm with a partial
cross section. [Figure 4] Aright side view of a principal portion
of Figure 3. [Figure 5] Schematic explanatory views of construction.
[Figure 6] A front view of a principal portion show ng anot her

enbodi nent of the present invention with partial cross section in
unconnected state of the pipe. [Figure 7] A side view of a principal
portion of Figure 6. [Ficg‘;lre 8] A schematic explanatory view of
COﬂStI’UCE’?%Bl.%JF?W% YA Yront view of principal parts to explain

di m ni shed. di anet,gr stat.e,i h | et t - 0f - pi i OR.
[Figure 101 Hurds Shaudty conir ora uarpl o B L 0ni Br RerfEYIReL OF
ring of P“’f‘é&?e(ﬁ) is atop viewand (B) is a front view.

[Figure 5] Schematic explanatory views of construction.
[Figure 6] A front view of a principal portion showing
another embodiment of the present invention with partial
cross section in unconnected state of the pipe.

[Figure 7] A side view of a principal portion of Figure 6.
[Figure 8] A schematic explanatory view of construction.
[Figure 9] A front view of principal parts to explain
diminished diameter state in the completed state of pipe
connection.

[Figure 10] Figures showing concrete examples of an elastic
inner ring of which (A) is a top view and (B) is a front
view.

[Figure 11] A perspective view of the unconnected state of
the pipe of Figure 6.

[Figure 12] An enlarged explanatory view of a principal
portion.

[Figure 13] An enlarged cross-sectional view of a principal
portion showing a modification of the present invention.
[Figure 14] A cross—sectional view showing a conventional
example.

[Figure 15] A front view of a stopping ring used in the
conventional example.

[Figure 16] A cross—sectional side view of the stopping

ring of the conventional example.
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[Figure 11] A perspective view of the unconnected state of the pipe
of Figure 6. [Figure 12] An enlarged explanatory view of a principal
portion. [Figure 13] An enlarged cross-sectional view of a principal
portion showi ng a nodification of the present invention. [Figure 14]
A cross-sectional view showi ng a conventional exanple. [Figure 15]
front view of a stopping ring used in the conventional exanple.

[ Figure 16] A cross-sectional side view of the stoppi rin
t 1 pﬂg?d?ypgi

convent i oRaguERanplle. An[ FgkaEery] eXR18RPAPEED B a

rincipal portion_of the conventional ex )
P P poPtlon of the conventlonaf exgﬁplg}e

EMBODIMENTS OF THE INVENTION

.of .th
18K 18F

A

%a

[0009] The present invention will now be described

according to the embodiments shown in the drawings.
1 through Figure 5 show an embodiment of the

invention.

Figur

e

present

In Figure 1 and Figure 2, a mark 1 represents a pipe

to be connected of which end portion 1A is inserted to a

pipe joint J relating to the present invention. A mark 2

represents a joint main body unitedly having an insertion

cylinder portion 3 inserted to an inner peripheral face of

the end portion 1A of the pipe 1.

[0010] The pipe 1 1is, although of various material an

d

construction may be used as long as the inner peripheral

face is synthetic resin, preferably a synthetic resin pipe

such as PEX (bridged polyethylene), PE (polyethylene), P

B

(polybutene), or, a compound pipe having a middle layer of

metal such as aluminum. And, liquid such as cold and hot

water, air, natural gas, LPG flows through the pipe 1 and

the pipe joint J.

And, a C-shaped fastening ring body 5 with a slit bA

to fasten f(as shown in Figure 2, Figure 3, and Figure 4}

the pipe end portion 1A mounted to the insertion cylinder

portion 3 with elastic fastening force, and a

expansion piece 6 releasably held by the slit O5A as

expand the fastening ring body 5 resisting the

~ 5~
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EMBODI MENTS OF THE | NVENTI ON [ 0009] The presentinvention wi || now
bedescri bed according to the enbodi nents shown in the draw ngs.
Figure 1 through Figure 5 show an enbodi nent of the present

i nvention. In Figure 1 and Figure 2, a nmark 1 represents a
pi pe to be connected of which end portion 1A is inserted to a pipe
joint Jrelating to the present invention. A mark 2 represents a

t bod |
’.ﬁ'sgrtLg?' fg?;gny‘?ﬂnéﬁ" e PORERANEr ELhor B et ol §1 O T'A B+ hde
i pe 1 th f |
2oﬁstrucg?SHLﬁﬁ§e§%p%§§dogsPP%W& ggg?ﬁgeFﬁgglogﬁFQth%% gggl?g 1B

synt het i el €§i,N refer t
(brldgedgpoﬁéetﬁ Pene)1ﬁg§¥f§dsggtEﬁﬁgﬁe9ﬁqug?kge§zgﬁgn§?gﬁgé 2 O

conpoundbglgglgggb@g a mddle layer of netal such as al um num And
liquid such as cold and hot water, air, natural gas, LPG flows

through theipipesd andwt h?nP'Pﬁ%ulr@ M, J.a part 6MANGf acke shipester
fastening ring body 5 with a slit 5A to fasten (as shown in Figure 2,
Fi gure 3exaadsFbgund eble theipi farend post kon plod troudet efirdm the inner
insertion cylinder portion 3 with elastic fastening force, and a
di amet er faxpansf onhpi efzes e rielgeasabg y bodlyd by inhears| inwsAdaglitameter
expand the fastening ring body 5 resisting the elastic
direction to be released by contact with the forth end
portion 1B of the inserted pipe 1 as shown in Figure 2.

And, as shown in Figure 1 through Figure 5, a C-
shaped elastic mounted body 10 is tightly mounted to the
peripheral face of the fastening ring body 5 to compose a
pipe-fastening ring wunit U having a double elastic
construction to increase the elastic fastening force.

[0012] As schematically shown in Figure 5, the pipe-
fastening ring unit U, in which the C-shaped fastening ring
body 5 is disposed on an inner layer and the C-shaped
elastic mounted body 10 is disposed on an outer layer to
make a mutually and tightly fit double elastic construction,
fastens the pipe end portion 1A (as shown in Figure 2)
elastically in inward radial directions with augmented
elastic force Fu. In this case, the elastic force in the
inward radial directions is represented by F; for the
fastening ring body 5 and F,, for the C-shaped elastic
mounted body 10 (refer to Figure 5), the augmented elastic

force Fu of the unit U can be shown as Fu= Fy + F,.

[0013] The end portion 1A of the pipe 1 is press—-fit to the
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force of the fastening ring body 5, are provided. The di aneter
expansi on piece 6 detects a forth end portion 1B of the pipe 1
inserted as shown in Figure 1 and Figure 2 to be released. [0011] As
show in Figure 1, a part 6A of the dianeter expansion piece 6 is
formed as to protrude froman inner face of the fastening ring body 5
in an inward dianmeter direction to be rel eased by contact with the
forth end portion 1B ofdthe insertes QLEE %.a% shown i.n Fi gure 2(.
And, as SHERATLANFEAiBeTt RPEGGRTFPg a5 n1g c-cogﬁ&;sédp&eg&lff@ 1n
nmount ed bod 0 i.s tightly, mounted to the per.ipheral face of th
fasteni ng FEAGebody "8IEH SHipoRe T t5ipE APAT ARG e dnie GHagesd
adoubl eel ast.i c truGgti i t | asti:c fast eni for ce.
[0012) A€ Sseldias ) o™ gl cueifed o sae % 20n2e e
the pipe-fastening ring wunit U of the double elastic
construction, and sufficient sealing function can be
obtained even if sealing material (and a sealing groove) on
the insertion cylinder portion 3 is completely omitted.
And, connecting members such as pins, rivets, bolts,
hands, with which the fastening ring body 5 on the inner
side (inner layer) and the C-shaped elastic mounted body 10
on the outer side (outer layver) are mutually connected, are
omitted. That is to say, they are united as to always keep
the mutual tight-fit state by the elastic force F,, of the
C-shaped elastic mounted body 10 to compose the above-
. mentioned pipe~fastening ring unit U.
[0014] The slit 5A of the fastening ring body 5 on the
inner side (inner layer) and a slit 10A of the C-shaped
elastic mounted body 10 on the outer side (outer layer) are
disposed on the same position in assembly in one case as
shown in Figure 5(A), and Figure 3 and Figure 4, or
disposed on opposite positions for 180 ° {in peripheral
direction in another case shown in Figure 5(B).
In the former case, there are advantages that the
diameter expansion piece 6 of the configuration and
construction as shown in Figure 3 and Figure 4 is easily

jumped (released) in the outward radial direction, and the

fastening ring body 5 and the mounted body 10 are easily
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fastening ring unit U, in which the C shaped fastening ring body 5 is
di sposed on an inner |ayer and the C shaped el astic nounted body 10
is disposed on an outer layer to make a nutually and tightly fit
doubl e el astic construction, fastens the pipe end portion | A (as
shown in Figure 2) elastically in inward radial directions with
augnented elastic force Fu. In this case the elastic force in the

body 5 sty Sifle SRNAPUAG) 3611 CLHRNHI A 888y 10 (Ter 6f o 1o
ody a e G I y
AR TR S s Y RS2 Ly T AT, O T

as Fu= I ress-fit to th

| nser ti o cﬁ‘wg' el &é’l{stiox{‘rglg%éhshw@%&on{%? Pﬁﬁs&feFigGr@sﬁtﬁvj@

in which expansi on pi ece is released as 1nh Figure 2

by the s a%%m?@&ﬁﬁa@{ astigaleraer Funef fdeflpenbast endngd i pg
unit Uo e doubl e el astic construction, and sufficient sealing

function;gan, be (pbt ahoed) evendi frineadi g nat epkab Fandm sieal ingard
groove) on the insertion cylinder portion 3 is conpletely onitted.

And, conpggling dEHEliSSUgByashPi s iNlivehsdebold 5f ohands,ounidt hthe
which the fastening ring body 5 on the inner side (inner |ayer) and

t he G shiapele ep@sipleedunt ed body 10 on the outer side (outer |ayer)
are nmutually connected, are omtted. That is to say, they are united
as to al pagsskeepette it giat e t ighttiriduedt atfe gy et hd lel adboivc BoptbeFl o
of the C-shaped el astic nounted body 10 to conpose the above- .

nenti oneempopeméast ening ring unit U [0014] The slit 5A of the
fastening ring body 5 on the inner side (inner |ayer)_ and qﬁﬂilt 10A
of the G shapedltastisc #purf@d bbdy ale 08 MPRE 1BENEr &I (Mt eF it

| ayer) are di sposed on the sane position in assenbly i ne c a
shown i nfFeatipel sEAyOUERdY FEYEPe®8 4RE FP&&FepﬁrlBLeH?2p2§88 gﬁ% ot

gﬁgaﬁll |tﬁ g;lut Ieo %B})gr e%astllc pemr()lllelhﬁer al OC[YeCtJ.(?n %.Q amgglfq redca%%

a peripheral face 5Y of the fastening ring body b as to
always contact tightly.

On the contrary, in Figure 6 through Figure 11,
hitching protruding pieces 51 protrude in outward radial
direction from near portions of both end portions 5E
forming the slit 5A of the fastening ring body & (4
protruding pieces 51 1in total), slit-forming end portions
10E of the C-shaped elastic mounted body 10 are made
hitching to the hitching protruding pieces 51 to mount the
C-shaped elastic mounted body 10 to the fastening ring body
5 with 90% to 100% of an arc length L;, of +the inner
peripheral face 10Z in non-contact state to the peripheral
face bY of the fastening ring body 5.

The non—contact state of 100% of the 1inner

peripheral face 10Z is, as shown in Figure § and Figure 9,

~ G ~



In the former case, there are advantages that the di ameter expansion
pi ece 6 of the configuration and construction as shown in Figure 3
and Figure 4 is easily junped (released) in the outward radi al
direction, and the fastening ring body 5 and the nounted body 10 are
easily expanded and dimnished in dianeter. The latter case is
effective when the configuration and construction of the dianeter
expansi on piece 6 (other than that of Figures) are fornmed.t nt act
a part of fhatfolRt ¥A1BBAYOEH ?8§b§afﬁﬁpg§G(§8FEé§%df,eaﬁélghi8A of

elastic f Fy in the. i d radial di ti b )
o or o SR o A ST SRR B0 AR TR B SRR sERAe
crboct meRPEALSEF | BGN vi £ Broute 1 hf ofgheF glive B LRET nigrPHene

peripherQhrggggf}Q% of the C-shaped el astic nounted body 10 is
nmounted t'0”a peripheral face 5Y of the fastening ring body 5 as to

al ways c ti ght 1y 1 1vONs L dven Cont rardlird Ng Fi qUL@re thr ougl
Fi gure 1??b%§?cﬁ ng pr%tfugﬁﬁgybi%ces 51 prof%hde in ouf&%rd radi a

directiop;fnem BearHREr NS &f- haith ends pord | pasa®E tor Mooy, t He ishi t
5A of the fastening ring body 5 (4 protruding pieces 51 in total),
slit-formhay erekPofiionsg 10E ofhé henoGtshaped fdest | ¢0foumti@tbbodyel0
are made hitching to the hitching protruding pieces 51 to nount the
C shapediahast i mmmunt pelr boelys 10080 tiherdfrasfanéngneiamg todybsthi temd
90% to 100% of an arc length 1,10 of the inner peripheral face 10Z in
non- cont actrtébate fOEt hefpethphefathdmed 5l aftthe rfasttead ndadng 10
body 5. The non-cont act st at eof 100% of t hei nner ] ,
contact the peripheral face 5Y of the fastening ring body 5.
And, a gap G 1is gradually widened as approaching to a
middlie position 1in peripheral direction from the end
portion 10E, and the gap G is shaped like new moon (to
crescent).

The 4 hitching protruding pieces b1 are, in a
concrete example shown in Figure 10(A) with two-dot broken
lines, and, in Figure 6, Figure 7, and Figure 11, formed by
bending plastic work as to protrude to outer sides beyond a
width dimension of the end portion 5E. Or, it is also
preferable to make the protruding pieces b5l by casting as
to protrude within the width dimension of the end portion
5E as shown 1in Figure 10(A) with solid lines, and, 1in
Figure 10(B), and Figure 9.

[0017] As described above, as in the embodiment shown in
Figures 6 through Figure 11, the construction, in which the

gap G is formed with 90% or more of the arc length L,, of

the inner peripheral face 10Z of the C-shaped elastic
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peri pheral face 10Z is, as shown in Figure 6 and Figure 9, a state
in which nost end faces 10G formng the slit 10A of the C- shaped

el astic nounted body 10 and/or inner corner portions 101-1 of the
nost end faces are strongly touching (press-fit). [0016] And, as
clearly shown in Figure 6, Figure 8, and Figure 9, when the
non-contact state is 90%to 100% (with the press-fitting of the nost
end faces 10G and/or the inner corner_ portions 10h%%inner f aces ng%r

the bot hmewdtedr thems 1U0E Sebithe 1o shApedt &t 3% @ Hourt™éd Sody 16
Gap. G 1 SPEThALATF) vl Hehod s PApprBachi ot bLBEmi Wl BOi dn | ReS
Shaped | FRALRER fog CPSPePBecattr Theld RATeniig Proriad g era8hs
o oken |1 ABSE 8RR T FTBEY o d i SEgure 7Y i AU e 11 VPBT e s

bendi ng Hk??&ittlfl%}{\grf oS i pcngﬁg%@dt a1auter o8 eVl aj i %Eks

di mrension 0o nd portion 5E. I's also preferable to nake

the protgydi ggopheces i AywL£ashingnds berPpRbrate Faddi et heytwi dhfk
di nrension of the end portion 5E as shown in Figure 10(A) with solid

lines, apdstbRikbOwiaglO®OR)y, srkhdi gus eifner[ PORTPhéBatiefaribadZ of
above, as in the enbodi nent shown in Figures 6 through Figure 11, the
constructhen, Cishwpkgh thesgap Guosnfed neldody t H®0%mer norghtdfy t Hat
arc length L10 of the inner peripheral face 10Z of the C shaped
elastic (press—fit) with (very) high contact pressure, along with
that, mutual frictional force of the fastening ring body 5
and the C-shaped elastic mounted body 10 becomes excessive,
and a case that the pipe non-inserted state (unconnected
state) shown in Figure 1 and Figure 3 may not smoothly
change into the pipe inserted state (connected state) shown
in Figure 2 1is expected. That 1is to say, the mutual
frictional force, expressed by ( u X F,), frictional
coefficient may be excessive depending on surface
coarseness and situation of the peripheral face 5Y and the
inner peripheral face 10Z, the elastic force [, may be
excessive when the thickness and width dimension of the C~-
shaped elastic mounted body 10 are large, and a case that
the unit U of the layered double construction with tight
fitting may not smoothly diminish is expected.
[0018] In the embodiment in Figure 6 through Figure 11,
artfully solving this problem, as shown in Figure 8, the C-

shaped elastic mounted body 10 gives (instead of the

elastic force F,, in the inner radial direction shown 1in
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nount ed body 10 kept in the non-contact state to the peripheral face
5Y of the fastening ring body 5, has follow ng advantages. That is to
say, in Figure 3 through Figure 5, the high elastic force Flo in the
inward radial direction fromthe C shaped el astic nounted body 10

wor ks as shown in Figure 5, the peripheral face 5Y of the fastening
ring body 5 and the inner peripheral face 10Z of the C shaped elastic

nmounted Qody 10 are tightly fit -fi i.th y) hi.gh t
pr essgr 31,215115?19 t fli”tg%'at ?Xﬁﬁlféal( p]%‘%fs‘is:"'fi I n)aq \MfIBr cévgci%%qﬁce% %&’sf% i ﬁét
ring bo 5 ang. t he. C-shape | ast.i. t b 10:b .
excessivg?nﬁﬁﬁgba@a%énghzg gﬁ% %%ﬁg%ﬁgp%ﬂn§%¥¥£ %tg¥e%532§%8388%35

state) shown igggiygurSe 1, and, Figyre E%@%(ngﬁété@%@: Bg/tﬁQa”ﬂﬁticHtiﬂg

t he pipe i hSer state (connected s own in ure 2 is

expect ed Labs.t1Q:8@Ys £he mutual frictional force, expressed by (
g XF) pr{g? %?r%c?%ona coefficient my be excessive dependi ng on

surface CParsen€§§e@991P%t ughbopigk thetRerinherale facer SY andothey
i nner peripheral face 10Z, the elastic force Flo nay be excessive

when thezhhi ghkReSs anid W idHe i Mendianc 0brt he Gehapetegi@sd i co the
nmount ed body 10 are large, and a case that the unit U of the layered
doubl e cep$trustbon M bl i ghiti afiettieirngp fray hrotp igmoot hl yandi ntné sip ips
expected. [0018] In the enbodinment in Figure 6 through Figure 11,
artful lyjsohvi nd tthe pmbbHémpnas ishdwngure FEguhe o8.ght Hel dbishapéd is
el astic nmounted body 10 gives (instead of the elastic force Fo in the
i nner radmakodededturdhhegshovxéept the above-mentioned gap G always
maintained, the construction shown in Figure 1 and Figure 2
is similar to that of the embodiment in Figure 6 through
Figure 11.
10019] Next, Figure 12 is an enlarged view of a principal
‘portion of Figure 2. In Figure 12, Figure 1, and Figure 2,
omitting the sealing groove (peripheral concave groove) 34
and the sealing material 35 (as shown in Figure 14 and
Figure 17 of the conventional example),  plural low
{(triangular) hitching protrusions 8 are protruding from the
peripheral face of the insertion c¢ylinder portion 3 as
independent rings. The hitching protrusions 8 are made bite
into the inner peripheral face of the pipe end portion IA
by the fastening force to the pipe end portion 1A by the
elastic force shown in Figures 5(A), 5(B), and 8 to stop
the drawing off of the pipe in the arrow E direction and
prevent the liquid from leaking outside. That is to say,

the hitching protrusions 8 are made bite into the 1inner

peripheral face of the end portion of the pipe 1 by the
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Figure 5) high elastic force F100 in a direction of a tangential |ine
to the peripheral face 5Y of the fastening ring body 5 as to be
concentrated on the hitching protrudi ng pi eces 51. Especi al |y,
the pipe fastening ring unit U snoothly and freely dimnishes in

di aneter as to correspond to the tolerance of outer dianmeter of the
pipe 1, and the pipe joint of the enbodinment in Figure 6 through
Figure 11 is inproved further. cept taﬁ above-pentioned gap G .

al ways nﬁPﬁ@%Ph%@ e%ﬁété6n§PFGEt Sn(g%o iﬂlﬁ?g LA LM g?g%rgnétis
simlar to that of e. enbodi in Fi gure throth| 11. .

[ 0019] fo % gbl?scﬁﬂs P%Fb%ﬁ 6I€W%§e S%ﬁlﬂCl g %o??ﬁ%ﬁngf
Figure 2. In_Fi ure 12, Figure 1, and Figure 2, omtting the sealing
groove (B%??Bh%$ concave groove) 34 and the sealing material 35 (as
shown in &b@gge}&4t§@d thoune 14808 0E, CORYCHLRODR! o8xaNB! B¢ cRliHEA

Iom1(tr| ngu protrusions are protruding fromt

perlpherﬁL E?ﬁg Qhsthe '§Bﬁ¥éfé¥h§Y§'@d%% Q?fK40&o3eﬁslsn@%ﬁ%@qgmuy
rings ffching protrusions 8 are made bite into the inner

peripheraksfagpl6f, t hadpifRei@ndp poEhi @n A by fheef asteni ng fomge oo
t he pi pe end portlon | A by the elastic “force shown in Figures 5(A),
5(B), ande8sto Bhopthhe daaw,ngiaeffief phefpipelén tde iarareuse and
direction and prevent the quuid fromleaking outside. That is to
say, thedbbtehkag iireot nusbens of atkenmide diiine i ptottheiomne8 as to
peri pheral face of the end portion of the pipe 1 by the augnented

el astic torcesfondf tichea piwgdthasdomdmgl o nfs unift theof fehbenoudl ging
construction to nake stopping and sealing functions. [0020] In the

pr esent bndenﬁionAndhetham&awmﬁS&rmfhtb@hﬁﬁécﬁﬂﬂﬁwﬁﬁQﬁﬁﬁ%¥Q% 8 1is
preferably 3 to 9 (4to 6 is ezge0|ally de5|rable¥ and th pitch
Pl is a fiehénpit dhadf g ight edknensi @t Hs chsel ‘E’ml §°pr0e é‘lmab(:“é“te
i ncrease_and decrease the nunger of the hltcg % S|ons %%asﬁﬁﬁ
corr espoRd t€B1BEWPHPRTUSARASI Bn2WE 61 °FRe fastéNi iy rl d gH3dy 5. A,
the | own ss of Eg? hitching protrusion 8 is defined that a hei ght

di mensi o 1ﬁ8rFs iMM to 0.3mm (nine hitching protrusions 8 are shown
in Figure 1, Fi and Fi e 12 Furth r n

seal i ng protrus? %B £f|(ﬂﬁ?&hl Sea%ﬁ?g r&F%Eégeg gL éﬁn} qound

position in the.axis; %80%%H|0% of th%uR%HTalﬂd@th'%FhHQQ RY rqﬁhgps

8 protrug’ng from the erlphera ace of the’insertion cylinder

portion 3., }fa%lgﬂmecﬂs ofht he groynd SeﬁéinghPEQB{H%' r%t%sllewsrowd
nount is defined that a helght di rension 119 1S . As

descri beg 3B9v@ nighe henghtLdl NeNSi ik rkl8 and HI oo tﬂﬁéfﬂidﬁﬁﬁﬁhon

protrusions 8 and the round sealing protrusion 9 are set to be
appr oxi matyaliy, dequaloand osuf Bi ci @Akl ylbewesst haf colwentoomdl sealing

cone-shaped hitching protrusions. Further, the pitch P, is 2nm or

| ess as @esariukédnabtbveft d dwe weryd smabher itshadefhesdonlient isonad¢ight

cone-shaped hitching protrusions. _
dimension H, is ©0.lmm to 0.3mm. As described above, the
height dimensions Hy and Hy of the hitching protrusions 3
and the round sealing protrusion 9 are set to be
approximately equal and sufficiently lower than
conventional cone-shaped hitching protrusions. Further, the
pitch P, is 2mm or less as described above to be very

smaller than the conventional cone—shaped hitching

protrusions.
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[0021] And, as shown in Figure 12, a pitch Py and a pitch P3 between
the round sealing protrusion 9 and the nei ghboring hitching
protrusions 8A are set to be larger than the nmutual basic (interval)
pitch Pl between the hitching protrusions 8. The pitch Py and the
pitch P3 nmay be'the sanme or slightly different. [0022] If very large
drawi ng force works nmonmentarily in the arrow E direction, although
the inner face of the pipe 1 noves tomar the arrow E dlrectl

beyond ne®92bi Amé h?%cﬁh%@Pp%%tEh%?%%s . Fhtheh ﬁ&dpﬁoFP3§Poﬁ§ 8
ted to hjtch t the t | f

e oecied 1o y1ch s (9 Ane el e coneRte grioles il

the b . h h

flat SZ'rﬁbﬁ%keéﬁlgfdﬂcfeotrvswﬁrm@%“ hEhcRESVE B odde 18 it RS enk"e

moved for one; pifch; as gPQ@@TMA% tg%%éﬁrowlEbetwe%ne|%%%'cﬁhkﬁh1ng

def or ned Pn%o round ¢oncavé as to correspond and tightly fit to the

round segll,ngy oL US! Ofind: 886 | baulfh | akaga dis Mohagener ahed sand

stable s Ing a y is s betause the fl at perlpheral face

wi t hout Er§§ ORti$ @i?§éf§@{ly deforned into round concave. [0023]
And, the |tc Ing protrusions 8 is, as shown in Figure 12, desirably

a right-apgbed tri @aglye1%@‘gbn@r@w3h§efﬂaﬁcét woirBt manghesraillyh inhehe
axis on an inner side of the pipe joint. O, as shown in an

enl argedayirew of &Flgecei dd, tbhehbiuthhithg pratewsieane8ofastie veibecdl
portion 16 at right
moves toward the arrow E direction beyond many of the
hitching protrusions 8, the hitching protrusions 8 are
expected to hitch again to the triangle concave grooves 13
after the movement for the basic piteh P,, and the pipe 1
moves only for the basic pitch P,, as shown with arrows B!

In this case, the flat peripheral face, where the

concave groove 13 does not exist, moved for one pitech as
shown with the arrow E’ , is elastically deformed into
round concave as to correspond and tightly fit to the round
sealing protrusion 9, and liquid leakage is not generated
and stable sealing ability 1is shown because the flat
peripheral face without abrasion is elastically deformed
into round concave.
[0023] And, the hitching protrusions 8 1is, as shown 1in
Figure 12, desirably a right-angled triangle having a side
18 at right angles with the axis on an inner side of the
pipe joint.

Or, as shown in an enlarged view of Figure 13, the

hitching protrusion & has a vertical portion 16 at right
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angles with the axis, and a top portion 17 has an R portions R and
R2, and a flat side 19. It is also desirable to make the top portion
as a round top with a flat side, O formthe flat side 19 not shown
in Figures into a configuration having a round top portion not shown
in Figures. Wth these configurations, formng is nmade easy with
forging and casting, further, omtting the round protrusion 9
described with Figure 12, stopping function serves als ai sealin
(tight - seeg e s udttitonthandaxi s, i Ak efer 4BPe BT ¥t RA36r t #Bn
on a corner portion on the bottom.of the vertic ortion 16 because
the abovRR¥EMtl}orfed 206r Meng? i t & fg?ﬁiﬁbd%ngéca {iﬁﬁ F5°%m %Sbﬁg@f%
To explajn additjonally further, in Figures, 1 thrpough nd. Fl gu
6, Figuré® ??gé%dhlt? gJEJ‘?Ig Rt 3% a%?‘g?qczx%%s‘?’%ﬁh pi e]gleag |915(Ifé’ oF
conposed, of hi@m%riiﬁéqtysfégel19et§ottOsﬁ%@@ndiﬁheFigﬁfésdi %eraOf
?ﬁ%g ring y

t he fast% ody 5°to an"inner dianeter dinmension slightly

| arger t i t er _of pi 14 ; neR~i N d ;
state ofgﬁﬁéf%ﬁﬁéﬁgéﬁfFﬁ%&?gug.a{OS%Q??n ?ﬁ% 6¥gg¥?§§tgﬁfng§§?ﬁg uh?t

U of douﬂﬂiﬁf&yﬁtﬁv‘i%i Othedd bSndesirabiento makaitthe fasteniengessng
body 5 on e Inner side wth a configuration near an accurate true

circle, apghsetog Mgt haf Mensitmao Ifangerert hanmtihe inkdt bhei measndn

Ws of the fastening ring body 5 as to make the C-shaped el astic

mount ed peslyrddion Bhedoskeibed deishow sguonglel astiapfiorceffFocbion

F100. Further, it is desirable to set a'thickness dinension T10 of

t he mounsetvebody sb0 dar genlthgn (theghtthisdelds sfdierehei.onATE, ofitt hés

fastening ring body 5. Inthepipe-fastenin%ringunitUofdoubIe .
preferable to form an R portion R; on a corner portion on
the bottom of the vertical portion 16 because the above-
mentioned forming with forging and casting is made easy.

To explain additionally further, in Figures 1
through 5, and Figure 6, Figure 7, and Figure 11, the
diameter—expansion piece 6 1is composed of high rigidity
steel, etc. to expand the inner diameter of the fastening
ring body 5 to an inner diameter dimension slightly larger
than the outer diameter of the pipe 1 in the non-inserted
state of the pipe in Figure 1.

[0024] In the pipe-fastening ring wunit U of double
construction, it is desirable to make the fastening ring
body 5 on the inner side with a configuration near an
accurate true circle, and set a width dimension W,, larger
than the width dimension Wy of the fastening ring body o as
to make the C-shaped elastic mounted body 10 on the outer

side show strong elastic force F,, or F,,. Further, it 1is

desirable to set a thickness dimension T,, of the mounted
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construction, the fastening ring body 5 on the inner side (inner

| ayer) is easily forned into C-shape with plastic work of spring
steel, etc.(in conparison with a thick single ring),and also easily
formed approximately an accurate true circle. On the other hand,the
el astic nmounted body 10 on the outer side (outer layer) is also
easily fornmed into C-shape with plastic work of spring steel, etc.

(in conmparison with a thick single ring), and the productjon i
possi bl ebegen 14 thﬁ?%ﬁrdtﬁﬁépnegé?oht TP t Hé e F&Qﬁesi5dfﬁingp8n

T10 are |l.arge because circularity is not strictly required. [0025]
Further,f?BQEBHEng}“%n?98¥h§ construction of the fastening ring body

5 on the inner.sid i nne aye i f ni rd ngybo 51
slightly defor%%d gg%ica F@é?g%%%ﬁ%ﬂﬁfingﬁhg aggyjéirgctﬁ%% (gﬁgble

direCtiOQgHEtEGEt?@H;gég%g%%3ﬁ§$ﬁggk%ﬁﬁ§eb§5.5%e%%3Eﬁetﬁﬁner side

di anet er -“expansion p e nounted body 10 does not exi st

In Figurespdert1dednNdid) cablaly | SodifodaY ntbhe-ArapRl e i eXPRNSisai c
pi ece 6 exists not on the center of the axis direction (the direction

of the widt-R difenrsir-an MOsbes1 on e d.ef (ignd e idforFi gtk 4a anthick
Figure 7, the fastening ring body 5 elastically expanded is deforned
into a tapaeed cenmhphurabh@n &l &b niehd Ny i nf ahingeret erpfrrcorintalte livef an
side to the right side of Figure 4 and Figure 7, and snooth
accurate true circle. On the other hand, the elastic
mounted body 10 on the outer side (outer layer) 1is also
easily formed into C-shape with plastic work of spring
steel,-etc. (in comparison with a thick single ring), and
the production is possible even if the width dimension W,
and the thickness dimension T,, are large because
circularity is not strictly required. '
[0025] Further, to consider only the construction of the
fastening ring body 5 on the inner side (inner laver), the
fastening ring body 5 is slightly deformed conically
(tapered) in the axis direction (the direction of the width
dimension W,) by the existence of the diameter—expansion
piece 6 (when the mounted body 10 does not exist in Figures
3, 4, 6, and 7). That is to say, the diameter-expansion
piece 6 exists not on the center of the axis direction (the
direction of the width dimension W,) but on a left end side
of Figure 4 and Figure 7, the fastening ring body 5
elastically expanded is deformed into a tapered

configuration diminishing in diameter from the left side to

the right side of Figure 4 and Figure 7, and smooth
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insertion of the pipe 1 may be inpeded. However, as shown in Figure
4, Figure 7, and Figure 1, the elastic nmounted body 10 on the outer
side (outer layer) is disposed as to extend fromthe

di anet er - expansi on piece 6 and the inner end 15 of the fastening ring
body 5 in the left direction (inner direction of the pipe joint) in
Figure 4, Figure 7, and Figure 1, the di aneter-expansion piece 6 can
be di sposed near the center of the width dinmension WLO, and the_inner
di amet er ipgerhieoni Af dhiet Riphahengy bre inRfteddi dHstetelof gheshown
fastening ring body 5 can be preveq}eﬁ,fron1?ein taggred. conicgl)
expandi ngit & BH& e rther F4ERBRt ilon ¥ t REERT De 1j oitte t HEREDIS MPHB3ET
For exanple, in case that the outer .dianmeter of .the pipe 1 o_whi.ch
the pi prergj’g?’ntllaJ e TS ngU T t ﬁéhﬁre@é‘%fﬂi ﬁ\?é’r‘fffi)orfsi sajg?ﬁ)ﬁee%, aFgto
Ot to 30 clanpi ng for | .asti ce) Fx to gl h he
dianeter§§gg%ﬁsﬁ%ﬁmpfg%% g%ggggf r &fy Fbgﬁgﬁg lggezdgk%%@oaggbkghﬂﬁE
Figure 4 i gure ¢, de Fi . Espeei.al |l \ i Is 12,

t he hitcﬁpggqgrgg}dgﬁgngggggégn%hggggaﬁﬁﬁg %Bdﬁﬁ %?%??3g?o§lggﬁgéé%to
suf fi ci ent hyebi herkBEohNe sl NG 81d Pherdl) faceppfutbespi peghee 7,
certainly conduct the tight sealing without sealing material, and the
clanplngaherceigakéstng f ehee) dP4mBHstk-Bepsakiext rgmeky | argeaas be
200kg to 800kg because the above-described elastic force Fu (=FO0+FI 0)
of the umikpbsBushebe oREecsHttiCchbenthy hadgr. df AR} omhieyef and, thle
above-nentioned cl anping force of 200kg to 800kg, which is regarded
as quiteinapessibieenet h of hetlponwenmtg onali tf at emange Yv,ng thedy i3@er
conposed of a single material (spring steel belt plate) as shown in
Fi gure l14itheoughoFi ghre f2Etehitke réaogydntlivohale 2ex eplpe e vien tadhifewed
for the first tinme by the present invention. ) I n other words,
that hasbbées regarddd (asninpdssiebbendéoguse dhet Hangrolligrs tikrat otthe
spring steel belt plate (over the yielding point) is broken in
producti dhe diipfidainttéhpeeWbrked in true circle, and the elastic

{he. di amb0BEod] NeRSIGHWREn (e QT4 nbat cole DARECHI 41 EneEepoaraltly

navi o atge Ut cknese dhrensl on, 4 ST Lot oy sl el dr oo

plastic q%&%a%?%konis applied, is 10mm to 30mm, clamping force
(elastic force) Fx to clamp and hold the diameter—expansion
piece 6 is extremely large as 200kg to 800kg in Figure 4,
Figure 7, and Figure 1. Especially, as shown in Figure 12,
the hitching protrusions 8 and the sealing round protrusion
9 need to sufficiently bite into the inner peripheral face
of the pipe to certainly conduct the tight sealing without
sealing material, and the clamping force (elastic force) Fx
must be set extremely large as 200kg to 800kg because the
above-~described elastic force Fu (=F;+F,,) of the unit U
must be made sufficiently large.

[0027] Therefore, the above-mentioned clamping force of

200kg to 800kg, which is regarded as quite impossible with
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[0028] And, in Figure 1 and Figure 2, a mark 12 represents a cover
havi ng a space in which the rel eased di aneter-expansi on piece 6 is
stored and preferably conposed of transparent resin as to check

whet her the di aneter-expansion piece 6 is released or not by eyes
fromthe outside. And, as clearly shown in Figure 1 and Figure 2, the
st oppi ng ring 38 shown in Figure 14 through Figure 17 of the

t | et el i t.t ed.
fﬁFXﬁgh' ERBur 357 i P RSP 4 hat e 80 Ter (s cr b g T 2
cyl i nder 4 f h
"% the- astorar: it SR RECE %ﬁs‘%ﬁ‘ﬁ%g?ﬁg"%ﬁzﬁ’"@bﬂ%#?W?ﬁ o

the per'PQFE?E facenehukhe rr Q?e3l7 %@dt%Qec%%%%ht4%nﬂmsbxﬁﬁpﬁbr”h%
connected to the joint nain body 33 with the screwing portion 42,

etc. On LhRigQBHr a6y, the ThesPresedthy nyentiwiserst riangidt iich.bar ely
needed for the cover 12, a sinple connection to the joint main body 2

is sufficient, apdothercaveds]l2thtsehhscareche regrpdedd acf itpios sriddien
[ 0029] To describe the width dinension Wo of the fastening ring body
5 form ngethasenngt thyeprsbdemswhdre t heheutser idiganeterl dbathsirdm tef
the insertion cylinder portion 3 is D, 0.4 D "sCAN0.9 D

Especi al I(pyeirt ithepr ef e hbime t opmake) 0. 6.5 D WpOk®n D, iFor neasitd.on,

when D=13mm Ws =9mm and when D=17mm Wb is_set to be W, =11VM
difficult to be worked in true circle, and the elastic

force (fastening force) extremely changes along with the
change of the diameter dimension when the spring steel belt
plate, especially having large thickness dimension, 1is
formed into a small cylindrical configuration of which
inner diameter is 10mm plus to 30mm plus by plastic
deformation.

[0028] And, in Figure 1 and Figure 2, a mark 12 represents
a cover having a space in which the released diameter-—
expansion piece 6 1is stored and preferably composed of
transparent resin as to check whether the diameter-
expansion piece 6 is released or not by eyes from the
outside. And, as clearly shown in Figure 1 and Figure 2,
the stopping ring 38 shown in Figure 14 through Figure 17
of the conventional example is completely omitted.
Therefore, in Figure 14 through Figure 17, it 1s necessary
that the cover (surrounding cylinder body) 41 receives the
large drawing force from the pipe 31 in the axis direction
received by the stopping ring 38 biting into the peripheral

face of the pipe 31, and the cover 41 must be firmly
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By setting the width dinension Wb within the above range, each of the
hitching protrusions 8 certainly bites into the inner peripheral face
of the pipe 1, and the inner peripheral face of the pipe 1 can
contact bottom faces 20 between the protrusions 8. Further, the
nunber of the protrusions 8 is made small, and the biting force
(pressure on press-fit face) of each of the protrusions 8 to the

i nner peripheral face of the pipe can be made_| arge obtained fromthe
same el aseicetbede Tu. tWeeniehet wikkin dibwdysi 33 WL Bt tihe f 867 8Hi R
ring body 5 phanges in the peripheral directi&g as shown i.n Figure
10(A) anBoFf e e2dq, ehn- allBr 48 GaNGE25Y: t hE WGt RTEFABhHSI B B PE:
adopt ed. The preesent invention, not restricted.tpo the nale
screw adapt eretypel Shdit § Fi“ﬁl‘frg@dl LRa F‘Fg%reccé‘,’eﬁs 1fz(r?eelay 568P98d

to various t s of _pi joints such as f e : pt

socket , 30F%%8Fb?%tF8eE§?Ide@ o Ad 35§g?i%22£a ggg?wéﬁggTagpgn?ﬁs
ring body 5 andst St ] u Y, r.e,..Within a range in
whi ch sp Pﬁags %eP€%§L€ %% g%a%%ﬁgégﬁféé 9”?%?6%%%?€e|y wor ked into
a cylindepo9hsybl igelntine SITR | fiaireliehek s DoRT wdi aretae ¢l sit@imngo
30mm for exanple), and made as a unit of double construction by
fitting ‘?%n%o HoQiym & h%om@ﬁg liyer i @ik t heyeut eri deayefhert hehpi patlkri s
fastened by strong elastic tastening force which is thought

i npossi bljeagep¥entigpakliynasft @heeshskrkangecgiandag borcépnafdithd,
sealing material of the insertion cylinder portion 3 can be omtted
because phe priesemt Envedti AN iBspeqigiely,0int psopirdEédrabih the magient
mai n body 2 having the insertion cylinder portion 3 inserted to the
end portios 1 ABW.t 2 OpiSpe [ tRpthes zonmiect ediert HeE Gmhaphd =Pasgt erindg
ring body 5 with the slit 5A to fasten the end portion | A of the pipe
1 nount edheo DR&7inmselt i on o34 itwddre far Fldmm3 with el astic fastening
force, the dianmeter expansion piece 6 releasably held by eng portions
of the slit 5A B¥ t5¢tdipandthhevidsherdingnsing bldy” Sthbhi e @hove
el astic force of the fastening ring body 5 and rel gased b¥ detﬁgtion
of the f&rNECend®asdr t9bnthe & tahd TignsF A EH HIPE 15 CHTKRLLH Tt He tes
C-shaped el astic nmounted bady 10 unted ,to,t he .fastening, ring hody. 5
(o augeAfiond g AOHEE. PASUBHeRG T GRee 0E dHARded Tand T g THEE

ti l. st i i 3 f. t,0 Fi 4 th Fi Y
can b6 oRELTEUCTANI THE COhatPOCPIgR dr (o 5IBET bi HELramein ol i'ah.
And, th 12 b i N t i t i
connect | R§ WeeEnather of LRL 1 ATS mel By 1370 an ‘BEI BUROTEORL] Al
[ n the conventional. examplie, ps shown idhdGH o e asat Ff ol e

both of the sStopping ring e sealing material 35 nake pipe

insertion.r ea}gﬁ'gmggt Fyt hhegFnserdy opeworte | §ra@§fu§rj}e'@ghlgy to the
conducted. In the present invention, the both can be omtted, and the

pi pe can jig SOy hieRear t €dcunt bl t BAepi pependchhnnee endddS5 large
contacts the di aneter-expansion piece 6. Therefore, working is not

st opped wWHh iwGonptehed Hansesink orel asuritchef or wherFut heWipépe thei swiddwn
by hand, the pipe 1 is drawn out when the insertion is not conpleted
(i nper f eatimarniect i ) of artdiet hita ainmoinpd et @ogi hoelvt i Dncbangbe rigt i el
peripheral direction as shown in Figure 10{A) and Figure 11,
an average value of the width dimension W, is adopted.
The present invention, not restricted to the male
screw adapter type shown in Figure 1 and Figure 2, 1is

freely applied to various types of pipe joints such as a

female screw adapter, a socket, a tee jolnt, etc.
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And, in the present invention, the pipe 1 is drawn out in case that

t he di aneter-expansion piece 6 is not junped by the insertion of the
pi pe 1 (inperfect connection), and unconpl eted work (inperfect
connection) can be easily discovered. [0032] And, production and
assenbly of the parts are easy because the inner peripheral face 10Z
of the C-shaped elastic nounted body 10 is always tightly fit to the
peripheral face Y of the fastening ring body 5.. ) An%, ig sgite
gf the stPedg] clhanpisrpridrak, abaespi paej digtt i et thgoREy o ahd

i m ni shed and expanded in dianeter as to be, correspondin a i, e
to varioE%eo@ﬂéﬁthaﬁgﬁgwxﬂfn%% Y oh%0fa%the i 1ﬁ,agﬁ@n§ﬁg éﬁggkﬁﬁg)

force F100 of the C;sh d el asti ted body 10 b d
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elastic fastening force which is thought impossible
conventionally as to resist large drawing force, and the
sealing material of the insertion cylinder portion 3 can be
omitted because the present invention 1s a pipe Jjoint
provided with the Jjoint main body 2 having the insertion
cylinder portion 3 inserted to the end portion 1A of the
pipe 1 to be connected, the C-shaped fastening ring body b5
with the slit B5A to fasten the end portion 1A of the pipe 1
mounted to the insertion cylinder portion 3 with elastic
fastening force, the diameter expansion piece 6 releasably
held by end portions of the slit 5A as to expand the
fastening ring body b5 against the elastic force of the
fastening ring body 5 and released by detection of the
forth end portion 1B of the inserted pipe 1, in which the
C-shaped elastic mounted body 10 mounted to the fastening
ring body 5 to augment the elastic fastening force 1s
provided. And, the conventional stopping ring 38 (refer to
Figure 14 through Figure 17) <can be omitted, and the
construction of +the pipe Jjoint is simplified. And, the

cover 12 can be thin as strength 1is not required, and
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cylinder portion 3 can be decreased, the through hole of the
insertion cylinder portion 3 can be formed sufficiently |arge along
with the decrease, and fluid passing resistance is prevented from
being increased because the end portion | A of the pipe 1 is press-fit
to the insertion cylinder portion 3 with high contact pressure by the
augnented fastening force Fu, fastening the end portion 1A of the
pipe 1 with the double elastic construction in whig¢h the C shaped
E&gﬁkk;ﬂygﬁﬁﬁQﬁﬂHﬂxﬁﬁtﬁﬁgﬁﬁ AU ritheed lQ}W¢h@aﬂ§sP€ﬁWné F?Hgbﬁozﬁws.

THE MARKS [ 0034] 1A pi | A An.end portion 1B A.forth
end portt%ﬁﬁ3 gnAiliivseHli SRec\HayESt 1%6‘%& cﬁ%‘a@ﬂlﬁaﬁ%nﬁkﬁﬂ”}i hy ébé‘f/r%

14 through Figure 17, both of the stopping ring 38 and the
sealing material 35 make pipe insertion resistance, and the
insertion work is not smoothly conducted. In the present
invention, the both can be omitted, and the pipe can be
smoothly inserted wuntil the pipe end (inner end) 15
contacts the diameter—expansion piece 6. Therefore, working
is not stopped with uncompleted insertion. Further, when
the pipe 1 is drawn by hand, the pipe 1 is drawn out when
the insertion is not completed (imperfect connection), and
the uncompleted insertion can be noticed.

And, in the present invention, the pipe 1 is drawn

out in case that the diameter—expansion piece 6 1is not
jumped by the insertion of the pipe 1 (imperfect
connection), and uncompleted work (imperfect connection)
can be easily discovered.
[0032] And, production and assembly of the parts are easy
because the inner peripheral face 10Z of the C-shaped
elastic mounted body 10 is always tightly fit to the
peripheral face Y of the fastening ring body 5.

. And, in spite of the strong clamping force, the pipe
joint. can be smoothly diminished and expanded in diameter
as to be corresponding (applied) to various outer diameter
dimension of the pipe 1, and the elastic force F,,, of the
C-shaped elastic mounted body 10 can be loaded on the

fastening ring body 5 without generating useless frictional
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5A A slit 5E An end portion 5Y A peripheral face 6A

di anet er - expansi on piece 10 A G shaped el astic nounted body 10E An
end portion 102 An inner peripheral face

loss because the inner peripheral face 10Z of the C-shaped
elastic mounted body 10 is mounted to the peripheral face Y
of the fastening ring body 5 as more than 90% of an arc
length L,, of the inner peripheral face 10Z is non-contact
state, and the slit forming end portion 10E of the C-shaped
elastic mounted body 10 is hitched to the Thitching
protruding piece 51 protruding near the both end portions
5E forming the slit 5A of the fastening ring body 5.

[0033] And, the thickness dimension of the insertion
cylinder portion 3 can be decreased, the through hole of
the insertion cylinder portion 3 can be formed sufficiently
large along with the decrease, and fluid passing resistance
is prevented from being increased because the end portion
1A of the pipe 1 is press—fit to the insertion cylinder
portion 3 with high contact pressure by the augmented
fastening force Fu, fastening the end portion 1A of the
pipe 1 with the double elastic construction in which the C-
shaped elastic mounted body 10 is mounted to the fastening
ring body 5.

EXPLANATION OF THE MARKS

[0034]

1 A pipe

1A  An end portion

1B A forth end portion

3 An insertion cylinder portion

5 A fastening ring body 5

5A A slit
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51 A hitching protruding piece Fu Augnented elastic force F' Elastic
force F100El astic force GA gap L" An arc length CLAIM

BE An end portion

5Y A peripheral face

6 A diameter—expansion pilece
10 A C-shaped elastic mounted body
10E An end portion

10Z An inner peripheral face

51 A hitching protruding piece
Fu Augmented elastic force

F,, Elastic force

F.oo Elastic force

G A gap

L, An arc length
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[Claim1l] A pipe joint provided with a joint main body (2) having an
insertion cylinder portion (3) inserted to an end portion (1A) of a
pi pe (1) to be connected, a C shaped fastening ring body (5 wth a
slit (5A) to fasten the end portion (1A) of the pipe (1) nounted to
the insertion cylinder portion (3) with elastic fastening force, a
di anet er expansi on piece(6)rel easably held by end portions of the

slit (5A) as to expand the fasteni n% Wgody (5) against the
el astic force of the fastening ring $ ) and rel eased by

det ect i f. h_end i 1B), of t.he i ted pi
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al ways t to a peri ral face (Y) of the fastening ring

body (5) i M, 31 Theppitpe (59i kit t&s e fortdn)i ntel ahardn vher end
t he inne?a%)%?%)[ﬂ%rgf;[gace 10(2? of1 the G slhaped el astic nmounted body

(10) is prupied to d)he oger kpber@ipd ace )( Yhoahtthe fastidnd ndnisiemgibady
(5) as nore than 90% of an arc length (LI O of the inner peripheral
face (10¢&y1igdepn-pgentach sta)e, wvand aedhitifor fangesndgpofviron, (16E)
of the C-shaped elastic nmounted body (10) is hitched to a hitching
protrudi Agapeeee (Bipapsdbnudiprigcrear(@ot hr eheh grdrks onse I 6E) b or vitdg
the slit (5A) of the fastening ring body (5). Cl aim4] The pipe
joint aspsetibostlofi rthel ashitl, (dAkr @isn ttchee xR potli¢ ohapiAN1BE THEE
pipe (1) is press-fit to the insertion cylinder portign (3) wth high
contact préssur® bysalmskentse felssringtebeee ofFudhie f 53RN KRSt Fd énd

body (5) and released by detection of a forth end portion
(1B) of the inserted pipe (1), characterized by that a C-
shaped elastic mounted body {10) mounted to the fastening
ring body (5) to augment the elastic fastening force.

[Claim 2] The pipe Jjoint as set forth in claim 1, wherein
an 1inner peripheral face (10Z) of the C-shaped elastic
mounted body (10) is always tightly fit to a peripheral
face (Y) of the fastening ring body (5).

{Claim 3] The pipe joint as set forth in claim 1, wherein
the inner peripheral face (10Z) of the C-shaped elastic
mounted body (10) is mounted to the peripheral face (Y) of
the fastening ring body (5) as more than 90% of an arc
length (L,,) of the inner peripheral face (10Z) is non-
contact state, and a slit forming end portion (10E) of the
C-shaped elastic mounted body (10) is hitched to a hitching
protruding piece (51) protruding near both end portions

(5E) forming the slit (5A) of the fastening ring body (5).
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portion (1A) of the pipe (1) with a double elastic construction in
whi ch the C-shaped el astic nmounted body (10) is nounted to the
fastening ring body (5).

[Claim 4] The pipe joint as set forth in claim 1, wherein
the end portion (1A) of the pipe (1) is press—-fit to the
insertion cylinder portion (3) with high contact pressure
by augmented fastening force (Fu), fastening the end
portion (1A) of the pipe (1) with a double elastic
construction in which the C-shaped elastic mounted body

(10) is mounted to the fastening ring body (5).
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