TITLE OF THE | NVENTI ON PI PE JO NT BACKGROUND OF THE
INVENTION 1. Field of the Invention This invention
relates to a pipe joint. 2. Description of the

Rel ated Art A conventional pipe joint to connect pipes
of synthetic resin for water supply is provided with
a joint main body having an insertion cylinder
portion inserted town end portion of a pipe, a clanp
ring having a slit to fasten the end portion of the

pipe inserted to the insertion cylinder portion by

el astic fastening fofddéLE dfdTHE di!!éﬁﬁf . expansi on
piece releasably held within the slit as to expand a
fastening ring against the elastic force of the clanp
ring and rel eased when th ipe.ls inserted (refer to
Japanese pat ent provision&ﬁpepﬁﬂmﬁcation No.
2002-31282). In this conventional pipe joint, a
defective work, in which the insertion of the pipe is

not enough despi tiFtE!ng@mDeagi!g l@.i@”;[g“

di anet er - expansi o : . And, the
insertion depth of the pipe nay be excessively small,
resi stance agai nst drawi ng may be nade weak, and the

i nsertji op; deptl £ (RPL Q" egul ated because the -1

di anet er - expansi on piece is held by inner end portion
i n AN 2%hgentdicheed Ia28sOfo heigd a@Pnt.ing. And, the

clanp ring may becqne tapered as
2. Description of the Related Art

A conventional pipe joint to connect pipes of synthetic resin for
water supply is provided with a joint main body having an insertion
cylinder portion inserted to an end portion of a pipe, a clamp ring
having a slit to fasten the end portion of the pipe inserted to the
insertion cylinder portion by elastic fastening force, and a diameter-
expansion piece releésably held within the slit as to expand a
fastening ring against the elastic force of the clamp ring and released
when the pipe is inserted (refer to Japanese patent provisional
publication No. 2002-31282).

In this conventiona! pipe joint, a defective work, in which the
insertion of the pipe is not enough despite the release of the
diameter-expansiaon piéce, may be conducted. And, the insertion depth of
the pipe may be excessively small, resistance against drawing may be

made weak, and the insertion depth can not be regulated because the



the inner dianeter of the outer end portion (to which

the pipe is inserted) in the axis direction is smal

because the di aneter-expansion piece is held by inner

end portion in an axis direction of the clanp ring.

Thi s makes hol ding work (insertion work) of the

di anet er - expansi on piece difficult because the

insertion of the end portion of the pipe is hard to

conduct, and the clanp ring is required to be

prelimnarily expanded |arge. It is therefore an _
di o eet -ofp dhei @r gsiette iisvért dohyt bnpeovérd o pige in an axis

joint with which pipes are easily connected,

di niczdonnettiten coame e napi fidig the Clampar mg neMebreane dapered as
defective work can be prevented befgrehand. Furth%{, , .
the t i nrse al dic mert egbjodctthe oo pEovi e Rogitgen; bitat whyi ¢y the pipe is
which the clamp ring is expanded uniformy in.the axis .
ingfifted? i bh thasahict d1ecHen abe‘iﬂagj té‘??@ulsﬁe%iﬂ ddapgter-expansion

.snmoot hly inserted. BR,EF DESCRL PTI ON OF THE
o it g GBSRL Y rUBIFT BROVITTTIBE (ostl BLa Wi (1T fePentpe olamp

ringor TRSs nBRESRABLAG kAN NGT 1 Il ik Pbr EnOWiGpdrd SeRpansion

ona vi ew show ng

pi%:égﬁ‘fjgp'gc%lgogeéaﬁiep?hé Ofin.'%(arpqcont be ﬂ{e?%iﬂtpdr“:"f%ﬁtépr’che pipe is

. across-sect!ona Vi ew O - X_Ilne I N
ha Fd 9 @ohduct2 F@WHe 3Mahs AMEXR! aBal PFed iceWeObreliminarily

orce working on a dianeter- expansion piece; Figure
expinded Bapctor diagram show ng resultant force;

{t is therefore an object of the present invention to provide a
pipe joint with which pipes are easily connected, misconnection of the
piping is certainly checked, and defective work can be prevented
beforehand. Further, it is also an object to provide a pipe joint with

which the clamp ring is expanded uniforml{y in the axis direction (as not

to be tapered) and the pipe is smoothly inserted.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described with reference fto the
accompanying drawings, in which:
Figure 1 is a schematic cross-sectional front view showing a first

embodiment of a pipe joint of the present invention;

Figure 2 is a cross-sectional view of X - X line in Figure 1;



Figure 4 is an enlarged cross-sectional front view of

a principal portion; Figure 5 is an explanatory

cross-sectional front view of a principal portion;

Figure 6 is an explanatory perspective view of a

principal portion ; Figure 7 is a functional

expl anatory view of the first enbodinent; Figure 8 is

a cross-sectional front view show ng a second

enbodi nent; Figure 9 is a functional explanatory view

of the second enbodinment; Figure.l0O is a

cr gsigrusecl A ormalanf eomtandtewyshomi md &otde mebrking on a diameter-

enbodi ment; Figure 11 is a cross-sectional view of P -
exfarlsiing pireckiigure 10; Figure 12 is an explanatory

view, Figure 13 is a cross-sectional V|em10f - S

I i Mégilre BBgus e ﬂECfOFldgaEéa“&:ﬁhP%'% r@%ﬁ)ltéﬁét fﬂr)?e\’/l ew,

ure 15 is a cross-sectional view L
%u.gérqzﬁl TSFRgUPR aféeﬁsc%ﬂwgse%?%'r?é‘lagr yrQﬂfe\Xr'e% k= auPé‘“C‘pa‘

17 Is an explanatory view, Figure 18 is a functiona

PO@MﬁPanatory view of the third enbodlnent Figure 19
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Figure 6 is an explanatory perspective view of a principal

portion ;

Figure 7 is a functional explanatory view of the first embodiment;

Figure 8 is a cross-sectional front view showing a second

embodiment;

Figure 9 is a functional explanatory view of the second embodiment;

Figure 10 is a cross-sectional front view showing a third
embodiment;

Figure 11 is a cross-sectional view of P - P line in Figure 10;

ngure 12 is an explanatory view;

Figure 13 is a cross-sectional view of S - S line in Figure 12;

Figure 14 is an explanatory view;

Figure 15 is a cross-sectional view of T-T line in Figure 12;

Figure 16 is an explanatory view;



and Figure 21 is a cross-sectional viewof R- Rline

in Figure 20. DESCRI PTION OF THE PREFERRED

EMBCODI MENTS Pref erred enbodi nents of the present

invention will now be described with reference to the

acconpanyi ng drawi ngs. Figure 1 shows a first

enbodi nent of the present invention. This pipe joint

is provided with a joint main body 2 of netal having

an insertion cylinder portion 3 to be inserted to an

end portion la of a pipe 1 of synthetic resin to be

conpegtred] And ancda@ipnaiorg bidvgving a slit 51 to

fasten the end portion Ia of the pipe 1 put onto the

i nsEirduirent &yilsi adamcepooid loexBl dmatehasties dlashentimigd embodiment;

force. The clanp ring 5 is conposed of netal, for

exanpl e, of spring steel. A hitching stop portion 15,

havi ng plural peripheral tapers to stop the pip

agdiimgitre tY dwi Agc mgs;seat ipar vdewrefa Uperf dHéPaW faaéfe 18;

3a of the insertion cylinder portion 3. 1A ga g1 _
regrigsent 20 d Sdp afHocs oradp Al BA TPl edd el UnpaF Piidy eupodiment;
rel easably held within the slit 51 as to expand the

élanp r|ng 5 agalnst the elastic force of the clanp

ri 5. anet | &Ce 6

met algur?o e?aﬁp‘i o‘°fecﬁﬁl ﬁéP éle@I iR teﬁeﬁ'ﬁgnnﬁg?gug 20.
10A represents a restrlct|on sleeve covering the cl anp

ring 5 to restrict junping novenent of the

di amet er - expansigpEcR) BOGNOQF MHENPREFERRED ENEDBITENGS
direction, and t0 aftow the jumpi ng novenent of the

Preferred embodiments of the present invention will now be
described with reference to the accompanying drawings.

Figure 1 shows a first embodiment of the present invention. This
pipe joi;t is provided with a joint main body 2 of metal having an
insertion cylinder portion 3 to be inserted to an end portion la of a
pipe 1 of synthetic resin to be connected and a clamp ring 5 having a
slit 51 to fasten the end portion la of the pipe 1 put onto the
insertion cylinder portion 3 by elastic fastening force. The clamp ring
5 is composed of metal, for example, of spring steel. A hitching stop
portion 15, having plural periphera! tapers to stop the pipe 1 against
drawing out, is formed on a peripheral face 3a of the insertion cylinder

partion 3.

A mark 6 represents a diameter-expansion piece {(jumper pin)



di anet er - expansi on piece 6 in the outward di aneter
direction in contact wth a forth end portion ib of
the inserted pipe 1 and slid in an axis inner
direction E. The restriction sleeve 10A is conposed of
transparent synthetic resin. And the restriction
sl eeve 10A is conposed of a cylindrical wall portion
10a and a right-angle wall portion 10b at right
angles with the axis direction. That is to say, a
pi pe-insertion detector K, which detects the _
reilesenbil pnhed dt hetl pethe tol i pPriedst donenedndephh ahamp ring 5
rel eases the restriction, is provided, The ' )
agpi pet itheeed pohi ddraee 0o Khiesctamhdded af Thendiameter-expansion
right-angle wall portion 10b. As shown in Fjgures, 2,
pigee Grid 3eBPospdMingesal h tHd %38828’210# Thdﬁhfﬁbg‘tq’fé?y steel. A
slit 51 of the clanp ring.5 arg formed as tq expand in
ma gkt Wy d ear ap@t sy adi Bekt) HQ“(%Eeech?-ﬁﬁV(Pe”i'hqc&PﬁagfadW ring 5 to
faces) when, observed.in.the axis direction, .and €
o Fih [HEP el Toede ns1 SfmkBe 3 70 U Sreb@PsdBiantfEf s in an
i ec ' i . oyt [ radj r; Eon.
ouBREE b T8 o (Bl TG BLATTA s EEb! Apavgpent of the

di%ﬁgyeg—exﬁgn§%9n<pi%%§e§ B0 ‘paeh QkRSer YesheltB rt e e@%idn in contact

rectiron. Wen t angle a1s wwthin 5 this range,

wip'ﬂea FodRRt 8¢ PHPANSE B BF eAf GnEEFRIVRSTpAPPIPEr EAEE in an axis
orce F fromthe end faces 21 of the clanp ring 5.

i nARg, diifr ddiei @mgke Bhbsrewt riaft itohi < lreenge, 1@ keis composed of
di anet er - expansi on piece 6 can not receive the

t rapqpaopnt atynthet te s iTheinfdotbe MEesitsict inesal eemst 10brice composed
of force F, and force F 2 received by the )

of ci vt edr iedglans| bopit boe 1§af angmat hédiuir@nphg wall portion 10b at

right angles with the axis direction.

That is to say, a pipe-insertion detector K, which detects the
insertio; of the pipe 1 to a predetermined depth and releases the
restriction, is provided. The pipe—insertion detector K is composed of
the right-angle wall portion 10b.

As shown in Figures 2, 3A, and 3B, opening both end faces 21
forming the slit 51 of the clamp ring 5 are formed as to expand in
outward diameter directions (as to make inclination faces) when
observed in the axis direction, and force F from the end faces 21 makes
the diameter-expansion piece 6 jump in the outward diameter direction.
Concretely, the opening end face 21 is inclined for an anglea of 20° <

a < 60° when observed in the axis direction. When the angle « is within



end faces 21 formng the slit 51. Figures 4, 5, and 6

show an exanple of a holding construction for the

clanp ring which is omtted in Figure 1. The clanp

ring 5 (refer to Figure 1) has a stopping rod 4 to

contact the joint main body 2 and prevent novenent in

the axis direction. The stopping rod 4 has a

peri pheral concave groove 4a on an end portion. A mark

7 shows a fastening piece 7 conposed of U shaped

wre. The Loint mai n body 2 has haoles 8 to which both
théndearngg. othe 1 amate erixpgnpicscei geaade recgjieisyappropriate force F

inserted. The both ends Ta of the fastenin i ece Z .
frapetha$adt baceo A het Hw edawp tidngt bacdid o h‘ﬁ“ﬁ 4nate « is out
mai n body 2 while, the fastening,giece 7 1S fitt?d to . h
oft K& I pef PpAer af & FhiciAd €fr§8VaNAL0RsP t&F § S fiddt 80fhgeceive the

] f th | [ . _Th ,
angéﬁgEﬁ%ngogE?gﬁcaﬁgggaiggFfﬂaléﬁ%@%ﬁégﬁhsﬁﬁgeggfsforceFﬂ and
direction whj | JUCI |
foakégiﬁ:g%cgégéf&gﬁﬁﬁ?nﬁgﬁﬁ¥%98?§%§Fg§y_gkgﬁgﬁgaﬁmrﬁhe opening

e”?hﬁ§{§ 31 ihGiHE amRt el rexpansi on piece 6 is held

8osed) on a position approximtely central in the

axigs; flirkechi on ahd & Nghowl bt Skmpletdve ChaPidd BEnStruction for
That 1s to say, in this construction, the

thell AEBHEF i @XPANSHONs Rineeeed i@aRi heedi spisediom aing 5 (refer to

position -6 (approximately central on the axis)
Figuféit) entd y ditspping frraaimét he comerct ehd poini areiof body 2 and

the clanmp ring 5 because the junping out (junping
preveetrentyenént hen di kereters ekp®sdiion- pifeeessopging rod 4 has a

restricted through the cylindrical resttictign sl eeye
pe10AhRAD] nBORRRYE | gFRO P % ARalan §8ft PeRtIon. A mark T shows a
fastening piece 7 composed of U-shaped wire. The joint main body 2 has
holes 8 to which both ends Ta of the fastening piece T are tightly
inserted. The both ends Ta of the fastening piece 7 are inserted to the
holes 8 to attach to the joint main body 2 while the fastening piece 7
is fitted to the peripheral concave groove 4a as to regulate the
movement of the clamp ring 5. That ié to say, the clamp ring b is
prevented from moving in the axis direction while being able to move in
diameter direction (as to diminish in diameter).

As shown in Figure 1, the diameter~expansion piece 6 is held

(disposed) on a position approximately central in the axis direction of

the slit 51 of the clamp ring 5. That is to say, in this construction,

ithe diameter—-expansion piece 6 can be disposed on a position



10b forned as an inner brim Therefore, the clanmp ring
5 expands with uniformdianeter in the axis direction
(wi thout being tapered), the forth end portion | b of
the pipe can be easily inserted, and it is
unnecessary to excessively expand the clanp ring (as
in conventional joints). And, the length in the axis
direction of the clanp ring 5 can be set to be
sufficiently long, and the pipe 1 can be fastened in a
stable position. Figure 7 is a functional explanatory
(appewiofite he dentsal embobie raxis) swiféalemid ypdpetantt rere the inner
connected in the state of Figure 1 is poved in an
endr powt A0 @écth@)mi&mnru igiuvse 51 pecespoithh enap p’bﬁ*t@‘b’h (jumping
la of the g contacts and slldeg t he rl% a q
movgantoort | o TG o {TReSt §9 RTE6R D sl s LA 1eh WhReugh the
Xi nner direction E. e.restriction sI
cvfm@rdaﬁesr?sﬂdmcﬁh%n it of Do RRSHAT epf LB gRofRdfa1 1 portion
r- exBanS|on Flece 6, restricted not to junp

10%ut°WQF§ 3% P ETMRTaREYr direction, junps in an
out ggg'r%eq}'leo%lgﬁ?@ @rnrggéloéﬁjdnrd%,cmrﬂ{] drf] fE'rﬁ’ucfl%m@ter in the

Fi gute 'ows a secon ment I s pipe joint

axh?%l%c“cﬁpqﬁ?fmt GeYRd t%p@?“ec@ymtﬁ‘@tﬂcnc‘r‘cl‘ie§r'ld1 poftPBan 1b of the

transparent cover I ncl udes the restriction sleeve

piddARaaNEk Ty alrhs@$f3tﬂpe ahPage 36y cesdargomnd adxtekhively expand
di anet er - expansi on piece 6 released fromthe slit 51.

thd he ampoi nfg @k nibedyvenhiasas fElhesscrew portion 11.
The clanmp ring 5 has a peripheral concave groove 12
on Arve phei pherthl ifatte Sa.isTherdotanspaf e clamp ring 5 can be
set to be sufficient!y long, and the pipe 1 can be fastened in a stable
position.
Figure 7 is a functional explanatory view of the first embodiment.
When the'pipe i to be connected in the state of Figure 1 is moved in an
arrow A direction in Figure 1, the forth end portion la of the pipe 1
contacts and slides the right-angle wall portion 10b of the restriction
sleeve 10A in the axis inner direction E. When the restriction sleeve
10A parts from the diameter-expansion piece 6, the diameter-expansion
piece 6, restricted not to jump outward in the diameter direction, jumps
in an outward direction (an arrow Z direction in Figure T),
Figure 8 shows'a second embodiment. This pipe joint has a
transparent cover 9 of synthetic resin. The transparent cover 3

includes the restriction sleeve 10A and forms an escape space 16 to



cover has a female screw portion 13 on an end 9a to

screw onto the male screw portion 11, and a hitching

ring portion 14 on another end 9b to fit to the

peri pheral concave groove 12 of the clanp ring 5. Wth

this construction, the clanp ring 5, the

di anet er - expansi on piece 6, and the restriction

sl eeve 10A can be easily handled unitedly with the

joint nain body 2, and the clanp ring 5 is prevented

fromnoving in the axis direction when the pipe 1 is
conoamnedtedd | Qoérerr apbss afn phecsdtord easndddionenbe axldt 51. The

conposed simlarly to that of the first enbodi nment.
joFhyurad n9bpdy a2 fhascei omkd sexptvapittdoy V1 ewhst cipep ring 5 has a

second enbodi nent. Wen the pipe 1 to be conne%hed in
pet hehegpht eonstavei gueaves! 2 omabhedPq i PhAra ki . The transparent

direction in Figure 8, the forth end rtion 1b of th g |
coyghdiap aciinedet 8¢ i Pel T ifes | ?h‘@ ahghtd %ﬁgl% YEf onto the male

portion . 10b, of the restri.ction

h
s e TdiiPBol Forfnoveh: 191 iPeErq BETShoR e ”i%%ﬁ“eafx'eﬁd % to
t f 1
IS B LR SRR B85 Bphlri 5. i o
corgétrr%%ttlﬁ’rp (3 éfgnﬂaernQ'ge%é%a'm@tﬂ%p@n??on Phece 6, and the

ter-'‘expansion piece 6 Is prevented fromjunping

reEP?"Pd’iquh%lfe@ﬁ? A chRebywsdean yf Ransfety i beemusa thhehe joint
di anmet er - expansi on .piece 6 after the junp remains

maWh tHddR Bheadd anspalaimt reoy ey i9. pFRhgwted fibmmdyildg showhe axis
a third enbodi ment. The joint main body 2 is not
di shownon nutké rgurtes 1l pet e i pot onemied.bddye2 psrabsof the second
omtted simlarly -8 in |later-described Figures 19
emantimBa) .ard mamposk@Bs pHdws | a thabkiat ©dt thealli est embodlment
restriction sleeve nounted to the clanp ring 5 as
restipure 9 is a functional explanatory view of thé second embodlment
When the pipe 1 to be connected in the state of Figure 8 is moyed in an
arrow B direction in Figure 8, the forth end portion Ib of the pipe 1
contacts and slides the right-angle wall portion 10b of the restriction
steeve 10A in the axis inner direction. When the restriction sleeve 10A
parts from the diameter~expansion piece 6, the diameter—expansion piece
6 jumps in an outward direction (an arrow Y direction in Figure 9). The
diameter-expansion piece 6 is prevented from jumping toward the face of
the worker for safety because the diameter-expansion piece 6 after the
jump remains within the transparent cover 9.

Figures 10 and 11 show a third embodiment. The joint main body 2 is

not shown in Figure 11 (the joint main body 2 is also omitted similarly



the outward junpi ng novenent of the dianeter-expansion
pi ece 6 and having an escape concave portion 18 on a
part of an inner peripheral face 17 to allow the
junmpi ng novenent. The restriction sleeve 10B is
conposed of transparent synthetic resin. As shown in
Figures 12 and 13, the clanp ring 5 has a male fitting
portion (hitching convex portion) 19 on a part of an
inner end face in the axis direction. This male
fitting portion (hitching convex portion) 19 is
i rpriefierralley cdiidpas &d gomea pdsianidodldn pemapkel @B shows a hand-
direction opposite to the slit 51 for approximately
ro186ah | eFirgait iz tidn anlber whwnwed to dmgpatam ring 5 as to restrict
rotation-stopping ring 20 of synthetic resin disposed
thienneitwe od t heningmmoviergns ¢ h ‘thﬁe ddﬁ%’fﬁﬁu?wn%r?” piece 6 and
within the restriction sleeve %as sho in
ha¥dpg Hhc@SCRBENEAC T PRETHER || &a Pakk q'c aaf"efh% Peripheral
forth end ﬁortlon | b of the inser

fageelibteh 'dod 1BE; Lnp{8d PRYGTHATr iﬁed g “cft'FShO" %'BGVE.WB s
th th t
cobesad B L 4sBe B RS UnakoTbr ce i n rotat | on
dir sCts'hg{Jn'i lF?Q?ﬁ 99 Lhe I@' PEhel ¢ tlQmPeranJo@nr?ﬁ[ %dmale fitting
e as

Tha rotation:stopping ring

po?lt%ﬁa FI?EH’H%J%'oﬂgei'ﬂﬂeif’rogﬁ 1@ ohhe ddvient PAT 1iPAGF &dnd face in

I
i
ace é par al to the axis direction. The

th@rﬂsﬁs SeeddaRal TOIY mgue atiit@Mn@fpdrh¢omr@iingbli mg convelg@ortion)
Is formed approximately triangular. The

QFO@abw@ﬁe$h®pplﬂgspb@gd 20 hapoaifeoml enfpetimmeral direction
portion (hitched concave portion) 24 to which -9 the
oppas et ef itbt thg spat t§lorfof hiithuixhga tonvé&0porti on) 19 of

the clanp ring
Figures 14 and 15 show a transparent rotation-stopping ring 20 of

synthetic resin disposed inner to the clamp ring 5 in the axis
direction within the restriction sfeeve 10B (as shown in Figure 10}, and
mounted to the peripheral face 1¢ of the forth end portion lb of the
inserted pipe 1 with predetermined resistance in rotation direction, in
other words, as the predetermined resistance in rotation direction works
when force in rotation direction is loaded on the pipe | to be
connected. That is to say, the rotation-stopping ring 20 has plural
protruding ridges 23 on the inner peripheral face 22 parélle] to the
axis direction. The cross-sectional configuration of the protruding
ridge 23 is formed approximately triangular. The rotation-stopping ring

20 has‘a female fitting portion (hitched concave portion) 24 to which



5 (refer to Figures 12 and 13) hitches. As shown in
Figures 10 and 15, the clanp ring 5 and the rotation-
stopping ring 20 are fit as not to relatively rotate.
That is to say, as shown with an arrow Gin Figure
IT, the male fitting portion 19 of the <clanmp ring 5
and the female fitting portion 24 of the
rotation-stopping ring 20 are assenbled to be
mutually fit. As described above, the pipe-insertion
detector K, detecting the insertion of the pipe 1 to )
thd v | pr &ttetionnd oeid oueglu Htclinag reskivay RaTd iop eshS pét thenclamp 1ing
rel easabl e, is provided. Concretely, the
5 (o'lepf@nm(frltgums Ideepdt o) KitgNesws the united rotation

of the clanp ring 5 and the restriction, sl eve 10B i
uniAssehewy ist af 8UoTs dReapd ﬂé (Fles &lamp F‘irtfu e%”d 1 aﬁﬁitat'c’”'

st%péeigﬁﬁgor%?e?#i ?%Sa%h”ﬁ% ol pbh ARG o iaaD 15 g sav. e
shirpagaf 1B e B, TR B 1 T Ralk, O EPRLEREAT of the
cl{lpe]['ieﬁgt§ aﬁ I E f%ﬁﬂf’ "Wﬁmqﬁﬁk% bl g7 i4IRerEeM ion-stopping

er to gur es thr The pi pe-insertion

r.rg]etzﬁcm aésérﬁof%gnp@%dmgfuatm? ff'ftOt ati on-stoppi ng ring
and the male and fenul e flttlng portions 19 and

24 pgl Bekbei e sBhYe, RHRNDI P inseet Easakltectds Keteneet ing the
as that the releasability is high as one novenent
in{@mniwal ofotidtei pipef 1t he thetreidettieon i stdedep OB ridh makéng the
third enbodi nent) can release the restriction. O her
reparited ioh théedsdlric, enborli meivtedar Bovonposled $hei Phrgyinsertion
tothat - 10
detector K allows the united rotation of the clamp ring 5 and the
restriction sleeve 10B in uninserted state of the pipe (refer to Figures
10 and 11), namely, the clamp ring 5 and the restriction sleeve 10B
rotate together, and stops the clamp ring 5 and allows only manual
rotation of the restriction sieeve 10B, namely, slide in the rotation
direction W (refer to Figure 19), when the pipe 1 is inserted (refer to
Figures 18 through 21). The pipe-insertion detector K is composed of the
rotation-stopping ring 20 and the male and female fitting portions 19
and 24. In the present invention, “releasable” is defined as that the
releasability is high as one movement (manual rotation of the
restriction sleeve 10B in the third embodiment) can release the

restriction.

Other parts of the third embodiment are composed similarly to that

— 10—



of the first enbodinent. Next, function of the pipe
joint is described. In the uninserted state of the
pi pe shown in Figures 10 and 11, the junping novenent
of the dianeter-expansion piece 6 is restricted
because the clanp ring 5 and the restriction sl eeve
10B rotate together. Wien the pipe 1 to be connected
is nmoved in an arrow C direction in Figure 10, the
protruding ridges 23 of the rotation-stopping ring 20
bite into the peripheral face Ic of the forth end

of powet forst lembedtieatpi pe 1 as shown in Figures 1°8 and
19. In this state gln whi ch the i nserted
i ntNext hefungt 421 &n- 'ﬂ%pﬁ’ﬂPﬁgJQ'”ﬁg g()“géscfbtteéitl on of the
rotation- sto s restricted o t he anfﬂi

oy 261 ardnstbied” @hae‘fbe o5t His Biaiedt th aﬁ%%fe
. 3 \
Jugé?laé ul?(!ﬁ\g ?fbgggf i CJ réqef orcggngl?ﬁeﬁkp?gr@ |J8Tree~5'tr |Ct9d

en I a e rotation
oGS LTS P 00 e i

ro?Jth C{{{cOR i Bt €€Y4S ﬂ@%ohﬁeé’i‘étda'i §qno(v§H' M anNafhw ¢ direction in

lron direction Win Figure 19

F i b ABler 1RXPARS (R iRGCEEddhs ZBESTHWJ &@té&dﬂ@isﬁo@mlug’prmg 20
in outward direction, starts the junmping novenent in

blfr!‘q n®sit Wi gedli prrati OftdeaNc agfr ahe Nodith eetd oort ionFilgurfeshe pipe
and 21) because the di aneter-expansi on piece 6 _

1 ﬁ@Caﬂhlo\mSni e guoe s el'F apdn1 9.Filgutlei  Btafe ot Wb iemdthe pipe 1 is

faces 21 as descrlbed above I'n t he gresent i'nventi on,
inswhiteld cmrm Bdenpaliatiied-$ rppeéss gnnva20 borieasbiaoAfethe rotation-

(roul ette-shaped, for exaqple) or tapere% hltchtng .
steRjng ring 20 is restrict to’ the pipe by resistance in the
rotation direction of the protruding ridges 23 biting into the
peripheral face 1¢ of the pipe 1) even if a force in the rotation
direction (from the restriction sleeve 10B) works on the rotation-
stopping ring 20.

Then, only the restriction sleeve 10B is rotated (slid) in the
rotation direction W in Figure 19, the diameter-expansion piece 6,
restricted as not fo jump in outward direction, starts the jumping
movement in the outward direction (an arrow N direction in Figures 20
and 21) because the diameter—expansion piece 6 receives the force F (in
Figure 11) from the end faces 21 as described above.

In the present invention, which can be modified in design, a

concavo—-convex (roulette-shaped, for example) or tapered hitching stop



-11 portion may be formed on the inner peripheral face
of the clanp ring 5 to be hitched onto the periphera
face of the pipe 1. And, the configurations of the
clanp ring 5, the dianeter-expansion piece 6, the
restriction sleeves 10A and 10B may be changed w thin
the scope of the present invention. And, in the third
enbodi ment, the clanp ring 5 nay have the fenal e
fitting portion (hitched concave portion) 24 and the
rotation-stogﬁjng ring 20 may have the nale fittin? _

popoion areyY( hit thineg conthex ipoet irsn) pheralk dappteh thigeclamp ring 5
clanp ring 5 to the rotation-stopping rinq]ZO as not

tof de heltathade|gn rot e P easi RIESEY i etk afdvethg P ke 1. And, the
present invention, the pipe 1 can pe easily connected

cobétaied i phe O fBej oiate T 8nhPovikfed AME H T EPRGY N RESGE 6. the
body 2 having the insertiaon cylinder portion 3

repRslation POOTHRS ARl abr OEokAbber ARAHESe ] T i ge scope of the
connected, the clanp ring 5 with the slit 51 to

PrESRtleA™VHE I@Hd portion of the pipe 1 mounted to the

. . | . - . 3 | t. f . .
orkh TRt sholErerBRpladftnt Y LalFe! fig ShET bRl the femete
fitthngSléa'otrt'f_’&n {@Ji%@ﬁ@@l.&’on\%%‘_dd)f'{ﬁ’bﬁ‘g QULWAT the t8tatjon-stopping

expand the clanp ring 5 against elastic force of the

rifG P wayNBave fHRCmalEStiftkChé VB8l 68VE@ iXQRIn®rcohV6x portion) 19
covering the clanp ring 5 as to restrict outward

to] HIPEMQ Heoearpt r iafy Bheodilamatoatt apagiipprinpi eceg €0 as not to
and the pipe-insertion detector Kto detect the

reill fasieretiyonotdftet he pipe 1 to a predeterm ned depth and
rel ease or make releasable the restriction. And,

As described above, in the present invention, the pipe 1 can be
easily connected because the pipe joint is provided with the joint main
body 2 having the insertion cylinder portion 3 inserted to the end
portion of the pipe 1 to be connected, the clamp ring 5 with the slit
51 to fasten the end pdrtion of the pipe 1 mounted to the insertion
cylinder portion 3 by elastic fastening force, the diameter-expansion
piece 6, held within the slit 51 releasably when jumping outward, to
expand the clamp ring 5 against elastic force of the clamp ring b, the
restriction sleeve 10A, or 10B covering the clamp ring 5 as to restrict
outward jumping movement of the diameter-expansion piece 6, and the
pipe-insertion detector K to detect the insertion of the pipe 1 to a

predetermined depth and release or make releasable the restriction. And,

a stop ring, having plural dent portions on the inner peripheral side,



a stop ring, having plural dent portions on the inner
peri pheral side, -12 can be omtted because stopping
is certainly nmade by the clanp ring 5 (and the
hitching stop portion 15), and danage on the pipe 1 is
prevented thereby. The pipe 1 can be easily connected
because the pipe joint is provided with the joint
mai n body 2 having the insertion cylinder portion 3
inserted to the end portion of the pipe 1 to be
connected, the clanmp ring 5 with the slit 51 to
cai a5t @R it hed eredapeet $toppdhgt he qerpeinly nmoauiet by the tcHemp ring b
i nsertion cylinder portion 3 by elastic fastenin _
(ahorelee htheh dianet er -rxpisi ofb pi evel @aMﬂﬂ&iwmﬂﬁwnpiDe 1 is
the slit 51 releasably when junping outward, to
pr@mpaad‘ﬂhﬂebvanp ring 5 against elastic force of the
clamp ring 5, the restrlct|on sl eeve, and th .
r esthd Gtiirgn Isicaavie10as | | ‘éo‘%ﬁé‘rﬁe\ﬁgtetdh@e&%lﬁﬁ Fh?'lgp@easjo‘“t 's
to restrlct utward junpin
o1& b oLk JTs G TS| BELN oo Tort Qe "BndhPofPREBHiPN o | inder
porti 10b, o the inserted to. sl
ofites § lﬁ@feraﬁéte i g B oaf e eufieRl o fru hfected.  the
novenent . of. th ter P I.Qn h :
oI TR EnTPoh et A6t U he o S T SeR 5B FER Pay £ ¥ Ehe pipe

mo rﬂ%rc]gjt@gt h%g%@q%ﬂ cPlflntdQ? SESibhCf ignesheave fd0AniAg farce,

axi s |rec ion or choosing one restriction sleeve

hé%aa@@r@eﬁp%&'o%sp@écé @St hi id iwQRh Bl a@ves| | ABd, résably when

connection of the pipe i is certainly confirned to

j U I@SK o Ot WV, Kit B 0etpandt bige igisapt i oy 6f agdievspi péadtic force of the
because the di aneter-expansi on piece 6 does not ju

clamd essgt he tiepeedti sotsiohf &tears | yni nder treétrPU’fritOMeﬁ'?E%lve 104,
cosg;aag the clamp ring 5 as to restrict outward jumping movement of
the diameter-expansion piece 6, contacts the forth end portion 10b of
the inseried pipe 1 to slide in the axis inner direction to allow the
outward jumping movement of the diameter-expansion piece 6. And, the
insertion depth of the pipe 1 caﬁ be regulated by changing the length
of the restriction sleeve 10A in the axis direction or choosing one
restriction sleeve 10A among a series of restriction sleeves. And, the
connection of the pipe'T is Certainly confirmed to check misworking in
the insertion of the pipe 1 because the diameter-expansion piece 6 does
not jump unless the p}pe 1 is sufficiently inserted. Further, a stop

ring, having plura! dent portions on the inner peripheral side, can be

omitted because stopping is certainly made by the clamp ring 5 (and the



ring, having plural dent portions on the inner
peri pheral side, can be omtted because stopping is
certainly made by the clanp ring 5 (and the -13
hitching stop portion 15), and danage on the pipe 1 is
prevented thereby. The di aneter-expansi on piece 6 can
be held by (attached to) the <clanp ring 5 as a wedge
is inserted because the opening both end faces 21
formng the slit 51 of the clanp ring 5 are formed as
to expand outward when observed in the axis
hidhK Bed i onp aut tie disaneted- dapagsi om thpe ecieo s li S smedevented
junmp outward by the force F fromthe end faces 21.
theékspeci al |y, the attachnment can be conducted with small
force by setting of the angle a. The clanp ring 5 cgn
be Thwi Hoamnt e eexaadedon o itise Bx¢an dier bedf o (@ddapbed to) the
to be tapered) to facilitate the insertion and ﬁ}aele
ol dmpst éng iy asoR vedgeilpel PSdeduseeause the opening both end faces
di anet er - expansi on, piece 6 is held on an
21 gl vignd el §'¢én€}afrf ﬁ@@i 6181 of tthe &'t TBEMBY et expand
cla ring,5 in  the axis.difrection. Furnther,,. _ :
outuggt ¥el RERSTHT df 1 21 arfp TPFREPS R ee“ééﬁegter expansion
.direction can.be set. suffici I . d h [
PIeC&% Fh 'e mé‘ggi PR o hata ey b%eg%sgo 'lt%reggifrgémj EP%H@TCE Rices 21.
Esdtcq¥! fjfﬁtht{éﬁgmbR{rHannBéerﬁ99¥téﬂ RAYhNghdiheforce by setting

Insertion cyli r portion 3 inserted to the end

Bt of st he pipe 1 to be connected, the clanp ring
Ofgﬂmﬁtﬁﬂfhe slit 51 to fasten the end portion of the

pi MBe &14muntiad bocdhael nsefdimdn eypdmider ipothd amis diyrection

el astic fastening force, )
(as not to be tapered) to facilitate the insertion and stable fastening
of the pipe 1 because the diameter-expansion piece 6 is held on an
approximately central position of the slit 5t of the clamp ring 5 in
the axis direction. Further, the length dimension of the clamp ring 5 in
the axis direction can be set sufficiently large.

And, the pipe 1 can be easily connected because the pipe joint is
provided with the joint main body 2 having the insertion cylinder
portion 3 inserted to the end portion of the pipe 1 to be connected,
the clamp ring 5 with the slit 51 to fasfen the end portion of the pipe
1 mounted to the insertion cylinder portion 3 by elastic fastening force,
the diameter-expansion piece 6, held within the slit 51 releasably when
jumping outward, to expand the clamp ring b against elastic force of the

clamp ring 5, and the manually-rotatable restriction sleeve 10B

— 1 4 —



t he di aneter-expansion piece 6, held within the slit
51 rel easably when junping outward, to expand the
clanp ring 5 against elastic force of the clanp ring
5, and the manual ly-rotatable restriction sleeve 10B
-14 covering the clanp ring 5 as to restrict outward
junpi ng novenent of the di aneter-expansion piece 6
and havi ng the escape concave portion 18 on a part of
the i nner peripheral face 17 to allow the junping
novenent. And, a stop ring, having plural dent
coporitnigonke onl dne riinoeb perticphesal ickicdwacdni e iogi noeement of
because stopping is certainly nade by the clanp ring
thé dianetdmexhancitngistop pod thayings)he ganearmapageanportion 18
the pipe 1 is prevented thereby. Further, |ength
on di mensicfntbe itrmerviteliehpralk figee nit! teaml sy sl igARinNg movement.
The pipe 1 can be easily connected because Lhe. i pe .
Ang,oianstPR r'mgevhaw%ptlwfﬁﬁedﬁfbﬁ RETHERH B8dY"2 Hg\ﬁrnae“phera'

the insertion cylinder portion 3.inserted!to theb n I
s $f0r 190061 O Ha @ BECIUTS e RERReEt Ga 1t eRE!Y Ik o T | Fp o ame
.5 with it 51 t t . d ' . :
i Selind Mgl RubBheghy b 25 pRBLtRortn 98 pipe 1 1o
Ll . ' . i'on” . . join
o SRR PRLLEEEF ool LTRSS, proaneins b 6% joine

vwagd,sph Py xpand the clanmp ring 5 against elastic
Cafg%ce oﬁmthe clanp ring 5, and the manual |l y-rotatabl e

r estHd Gliip@n 1SkaRvBe 108s | bPV@Ineg tedebet aope ritng hipas joint is
to restrict outward junping novenent of the

b r 6% pder! avi-téxphesijonnpi kg en Gbahd thaaiviiggt hee estagretion cylinder
concave portion 18 on a part of the inner periphera

porftaee A7insertdd dw thee epdimnigommferkatnire 1 to be connected, the

clamp ring 5 with the slit 51 to fasten the end portion of the pipe 1
mounted to the insertion cylinder portion 3 by elastic fastening force,
the diameter—-expansion piece 6, held within the slit 51 releasably when
jumping outward, to expand the clamp ring 5 against elastic force of the
clamp ring b, and the manual ly-rotatable restriction sleeve 10B
covering the clamp ring 5 as to restrict outward jumping movement of
the diameter-expansion piece 6 and having the escape concave portion 18
on a part of the inner peripheral face 17 to allow the fumping movement,
and the pipe-insertion detector K to allow united rotation of the clamp
ring 5 and the restriction sleeve 10B in uninserted state of the pipe,
and stop the rotation of the clamp ring 5 and allow only manual rotation

of the restriction sleeve 10B when the pipe 1 is inserted. And, the



and the pipe-insertion detector Kto allow united
rotation of the clanp ring 5 and the restriction
sleeve | OB in uninserted state of the pipe, and stop
the rotation of the clanmp ring 5 and all ow only nmanua
rotation of the restriction sleeve 10B when the pipe
1l is inserted. And, the -15 connection of the pipe |
is certainly confirmed to check msworking in the
insertion of the pipe 1 because the restriction sleeve
| OB can not be manually rotated (the
cofh e ber s Exgengiipa piiecee ftaiods ootf jjruap)to wheeksnidwerking in
pipe 1 is sufficiently inserted. And, a stop ring,
thhairisegt i ph urfalthdemtpepdr beeauseonhe e sitnhet i qresil peeg dI0B can not
side, can be omtted because stopping is certainly ,
be maarudl! t He teitadp (Ehagd Banedied ~enpanhi QtH kg esfopgoes not jump)
ortion 15), and danmage on the pipqﬁ% is prevented. _
unt s dibg. PEBEt hels sUEAgE hetdi Iven8pontest ARE, whott@Ppirpad. having
joint can be set snalg. The whol e pi pe jolgt S nqge . q
P47 frpl €8 'beRISlE A5e Opi pBET hERF T iRGT | PG adt 5 Ok j §an bE omitte
conposed of .the.rotatjon-stoppjin [ e | e
vefangr storphhlci SbeHAL B (PR LAIE Fhadll FIIYS Cand the
Wt hi er icri sl eev d i
i Bhb et P FEELE & U0 RaRo Ben e Phos T dh 15 B ¢ g onted

fhéro cried phoe | hpth &iﬁ%ﬂgg&ﬁ efe @S 1St 8768 jdinthean be set

. I
ation direction, a e male and female fitting
spPOrtions 19 and 24 to fit the clanmp ring 5 to the
rotation-stopping ring 20 as not to relatively
r otatee.whdnd, pwhenjdime rieshadectdian sl pevausOBhandipbeinsertion
rotation-stopping ring 20 are made of transparent .
detautioheki s cemposed hé theseptabionpesernion ring 20, disposed inner
to the clamp ring 5 in the axis direction within the restriction sleeve
10B and mounted on the peripheral face 1c of the forth end portion 1b of
the inserted pipe 1 with predetermined resistance in the rotation
direction, and the male and female fitting portions 19 and 24 to fit
the clamp ring 5 to the rotation-stopping ring 20 as not to relatively
rotate. And, when the restriction sleeve 10B and the rotation-stopping
ring 20 are made of transparent synthetic resin, the insertion positian
of the pipe 1 can be seen from outside to easily confirm the insertion
position.
The diameter—exbansion piece 6 can be held by (attached to) the

clamp ring 5 as a wedge is inserted because the opening both end faces

21 forming the slit 51 of the clamp ring 5 are formed as to expand

ﬁlﬁ_



of the pipe 1 can be seen fromoutside to easily

confirmthe insertion position. The

di anet er - expansi on piece 6 can be held by (attached

to) the clanmp ring 5 as a wedge is inserted because

the opening both end faces 21 formng the slit 51 of

the clanp ring 5 are forned as to expand -16 outward

when observed in the axis direction, and the

di anet er-expansion piece 6 is nade junp outward by

the force F fromthe end faces 21. Especially, the
ouiatatrdchimentobsanvdik iootithuatxéd dvirtelet soval lanflotloe dibgmeter-expansion

setting of the angle a. And, the clanp ring 5 can be
piamd féorisl ywadrpanued utvaride baxithe t ra dropashtoend daces 21.

be tapered) to facilitate the insertion and stable
Esn‘e&éaéﬁﬂ nghef attrshpept danbbe aaeseus bed @flahe%w-lea‘(?;mesb&Snseﬂmg

piece 6 is held on an approximately central position

0fd$etﬁél§llﬁ 51 of the clanp r|ng 5 °in the axis

Vb GHi e e i 0B SPMoB 1 L1 T Eett ARy gnhe axis
dirqcF gqrg%§bﬁgy (%e%gofgﬁ%r%??tctl?QC|| a%@t{ﬁﬂwln§ert|on and stable

res ecause varl

faé%%ﬁngg q@ﬁeBﬁg 'ﬂJE§c¥H§ %a@tJW%m%@brléxd%@gjon piece 6 is held

ensa atures. IS C

m1%hp§péﬁhﬁha?€ﬂprbﬁkﬂﬂ %ob?{ﬂﬁ1G@'ﬂwp%¢YthﬂVb$gtmﬁclamplwng 5
nsértion cylinder portion inserted to an end portion
in @heag:ispaitdtion.

While preferred embodiments of the present invention have been
described in this specification, it is to be understood that the

invention is illustrative and ‘not restrictive, because various changes

are possible within the spirit and indispensable features.
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be connected, a clanp ring with a slit to fasten the

end portion of the pipe nounted to the insertion
cylinder portion by elastic fastening force, a

di anet er - expansi on piece, held within the slit

rel easably when junping outward, to expand the clanp

ring against elastic force of the clanp ring, a

restriction sleeve covering the clanp ring as to

restrict outward junpi ng novenent of the

di amet er - expansi on pi ece, and a pipe-insertion

detector to detect the insertion of the pipe to a
W%ﬁ%dét%[%““@d'ﬂepth and wherein the pipe-insertion

detector rel ease or nake rel easable the restriction

of the dianmeter expansion piece. 2. A pipe joint

conprising a joint main body having an insertion

cyI i hder ﬁodritﬁeorﬂqfﬁielcpmnir't&inan aenktipmtniad)m bédw Ipdp@g an

be caonne rin lit to fasten,

sk 2 PAn B bosd i he Bieb b hokiedathd Res! el o Bipe to
bs:yddnnsefe@orat Icoamlbyr Bleastiith afashemongafs@é:@ethea end ortion

di anmet er - expansi on pi ece, releasably held wth R
ofs|fihe tpcbpéxrp%mdetdhéomtbmplrrsem@largamgtnderamnto Oﬂobmeebﬁstlc

fagﬁgﬂgﬁgﬁor%'enga 3Paqne el € ){paggtié\g?%ﬁ’elceevﬁeluc 3@' ~ theslit

as'to restri €

rdikas ab Bmathen- ¢xmeingi anthpndeceo sﬁr.mraicttaeacfamrpt haﬁ@dagaunst
portion of the inserted pipe to slide in an axis

ehaﬁﬁe? Tarcecef oher 6 'amy dvinghea dms\kaﬂatiqmﬁ.'ﬁ@vwmémg the
th a t e iQn g wh th

c@%Be fhser??oﬁ&)dg?ggfégz Peasg o?ﬁﬁ%qg Q%gggledf the

ditamet¢restxpans i on pokct heandliaandper i iesepansn Oﬂ‘E‘HEIcGECE. to detect

the insertion of the pipe to a predetermined depth and wherein the

pipe—-insertion detector release or make releasable the restriction

of the diameter expansion piece.

2. A pipe joint comprising a joint main body having an
insertion cylinder portion inserted to an end portion of a pipe to
be connected, a clamp ring with a slit to fasten the end portion
of the pipe mounted to the insertion cylinder portion by elastic
fastening force, a diameter-expansion piece, releasably held
within the slit to expand the plamp ring against elastic force of
the c¢lamp ring, and a restriction sleeve, covering the clamp ring
as to restrict outward jumping movement of the diameter—expansion
piece, contacts a forth end portion of the inserted pipe to slide
in an axis inner direction to allow the outward jumping movement
of the diameter-expansion pisce wherein the pipe-insertion
detector release or make releasable the restriction of the

diameter expansion piece.

3. The pipe joint as set forth in claim 2, wherein opening

_'] 8-



3. The pipe joint as set forth in claim2, wherein
opening -18 both end faces formng the slit of the
clanp ring are forned as to expand outward when
observed in an axis direction, and the

di anet er - expansi on piece is made junp outward by force
fromthe end faces. 4. The pipe joint as set forth in
claim2 or claim3, wherein the dianeter-expansion

pece dis_held on.an approxi mat central position of
oBHE Gt Fad? ToBMLFLBRPEPE R Eh oioie ' g BRI bayTealls to
expand outward when observed in an axis direction, and the
diameter—expansion piece is made jump outward by force from the

end faces.

4, The pipe joint as set forth in c¢laim 2 or c¢laim 3,
wherein the diameter—expansion piece is held on an approximately
central position of the slit of the clamp ring in the axis

direction.
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