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;e3e:16T:f|tr r 1 SYNTHETIC RESIN PIPE WTH JO NT BACKGROUND OF THE
I NVENTION Field of the Invention 1 5 JU 2Q03 5 The present i prthﬁB

‘relates to a synthetic resin pipe including, in tw pipe end po

thereof, a joint for connecting the synthetic resin pipe to another
synthetic resin pipe. Description of theRelated Art 1o Conventionally,
there is a well known pipe structure in which a separately produced pipe

joint is united integral¥¥NTHEH G BHN FtPHHAITHIGINE synthetic resin

pi pe. For exanple, there exists a synthetic resin pipe 15 with auMﬂmm“wmmmmmu
menber which can be produced in the follow ng manner. Firstly,

outer peripheral surface of the pipe end portion of a synthetic resi Rggdope

a half ' section of a cyl IBKUKGROUNINGGRJITHEIINVERTREN is fitted. The joint
menber has an inner peripheral surface forned 20 with a shape identical to
that of an outer peripheral sgsHeflacerokna InHihetibe resin pi pe end portion.
The pipe end portion and the joint nenber are joined together with

adhesives, or, a |tgeig-{aiteinFRACTBH ré‘@%@@scﬁ‘abEyﬁ?heV;ﬁé' rtedﬁl nto a

har dened qui ckly at room 25 tenperature e adhesive Is Inse

el sarance belNESY LAY, TR L0 OPoBLRECRILIIIA ST e 10 ) U

| 2003 harde connect e’en pdr ther to
f th th t | | f d t
Hovever . the. EBbVESTREPHREFRE R ERERORLY TRt iRdS SR orb CBRREREFng &

separately produced %0|nt menber to the end portion of a synthetic resin

pipe i s probl e¥REREtERgresin pipe.
Description of the Related Art AR

*166166*

10 Conventionally, there is a well known pipe
structure in which a separately produced pipe joint is
united integrally with a pipe end portion of a synthetic
resin pipe.

For example, there exists a synthetic resin pipe

15 with a joint member which can be produced in the following
manner. Firstly, over the outer peripheral surface of
the pipe end portion of a synthetic resin pipe a half
section of a cylindrical-shaped joint member is fitted.

The joint member has an inner peripheral surface formed

20 with a shape identical to that of an outer.peripheral
surface of a synthetic resin pipe end portion.

The pipe end portion and the joint member are joined
together with adhesives, or, a liquid-state monomer,
which can be polymerized and hardened quickly at room

25 temperature. The adhesive is inserted into a clearance
between the joint member and the pipe end portion and

1



difficult. Additionally, the outer peripheral surface of the p{gf ﬁﬁﬁﬁ
portion of the synthetic resin pipe is not always 1o identical Jp e

i nner peripheral surface of the joint nenber. In nany cases, nolding gaps
can be present between the inner and outer peripheral surfaces . In such
cases, it is difficult to join the surfaces together in a manner such that
a watertight condition can be 15 mai ntai ned. SUMMARY OF THE | NVENTION I n
view of the foregoing and ot her probl ens, disadvantages, and drawbacks of
the conventional 20 synthetic resin pipes with joints, the present

i nventi on hashdedengdp sedneghdhia Jodndnneppetanst pine ¢my@EMLtEONt 0 provi de
a structure for elimnating the drawbacks found in the above-nenti oned
conventi onal tymdtieet cto eform pd peynitlidt Bc jesin Ripe WHth dhl 2003 I n order
to attain the above and other objects, a synthetic resin pipe with a joint
is provided siughedhall @ SbMeEd | it pesdben. is forned integrally with a
synthetic resin pipe at the tinme the synthetic resin pipe 5 is nol ded,

thereby elim nati ngoydige NEOthd QIARNGEINtE SRREIRIRIh thiBd ricdindlg to the
pi pe end portion of the synthetic resin pipe after the synthetic resin pipe

is nolded. F i t . S L. resin _pi pes of
this typg, tl#eé%t OQF‘\MS‘%G}% e?%%%tfﬁ%ees%%{aggc%‘%‘é{]&sﬂﬁp{“}’%ﬁ ﬁigﬁteed into
one synthetic resin.pipe, .i.e. hei,r nut ual_.connect. can_be conpl et ed
W Th a very STHORELTER Bhch SYBEPAEL ot O HE AR AF R TRAHbEY M. of her
objects, according to the invention, there is provided in a first aspect 15
a synthetic r%%f?ﬂ?ﬁb%-mﬁth a joint, including a pipe end portion Pa to be
connected including an open guide

Additionally, the outer peripheral surface of the

pipe end portion of the synthetic resin pipe is not always

10 identical with the inner peripheral surface of the joint
member. In many cases, molding gaps can be present
between the inner and outer peripheral surfaces. In such
cases, it is difficult to join the surfaces together in
a manner such that a watertight condition can be

15 maintained.

SUMMARY OF THE INVENTION
In view of the foregoing and other problems,
disadvantages, and drawbacks of the conventional
20 synthetic resin pipes with joints, the present invention
has been devised, and it is an object of the invention
to provide a structure for eliminating the drawbacks
found in the above-mentioned conventional synthetic

resin pipe with a joint.



cylinder 11 (e. g., see Figures 1-6 for exenplary non-limting

enbodi nents), a large-dianeter cylindrical portion 12 forned in1éiﬂ§e@m
"portion thereof 20 continuous with the open guide cylinder 11 and having a
di ameter larger than front and rear walls extending in the axial direction
of the pipe, and an outwardly facing projection 19 disposed in a portion of
the large-dianmeter cylindrical portion 12. 3 15J Ul 2003 Further
included is a separately produced engaging ring R having a non-annul ar or
substantially CIike shape when vLemeg fromthe side surface. The engagi ng
ring R includes anIPrféW%édtcg@itJ@%hrt ScePsYenatingther Rt snad de
dianeter in the wwdth-direction on a side end face 3la and having a snal

i nsi de di anet eéynbhebideegs sl @dpeThétBngdifing: disngr&videdhsuch dlafdes a
securing stepped portion 32 formed on the deep side, a plurality of cut-out
portions 33, &ogieenbyoiwttpogt Do idefonedd nedtsyrdbte wOtBla and a
projection 34 projecting froma portion of the outer peripheral surface of
t he engagi ng é%ﬂ@h&iéﬁ@fsh@fpﬁb@%teﬂﬂertqmiei e By ith he £eapeatEiGhd ncl udes
an inclined cylinder 21 with a dianeter |arger on the deep side than on the

end faces a segupbiged! CPPELLIDPT L1 O dat 24 foraede o theckeaecsuxface of

the inclined cylinder 21, and a plurality of projecting portions 23,

provi ded at t i ral - di§ ect. 0sitiQns o pof ti.on of the
el i ned oy | RaRRE R abatd SR RO thk BI8: “ont Wat R EE % L e
ring R 20 The e agin ring Ris i%ser&gd intﬁ tge inside porti,on 13 of
the | arge- di aft e cy¥indti & BSoPESR EBCoPYOhRE bi Bk @Rt goTRS dF Pa such
that the large-di aneter side end face 3la aof the inclined guide surface 31

i s situated ofPtfedentiEidesi O GRRSSTHE e iPISTE oW
synthetic resin pipes of this type, the other synthetic

10 resin pipe may be simply inserted into one synthetic
resin pipe, i.e., their mutual connection can be
completed with a very simple one touch operation.

In attaining the above and other objects, according
to the invention, there is provided in a first aspect

15 a synthetic resin pipe with a joint, including a pipe
end portion Pa to be connected including an open guide
cylinder 11 (e.g., see Figures 1-6 for exemplary
non-limiting embodiments), a large-diameter
cylindrical portion 12 formed in a deep portion thereof

20 continuous with the open guide cylinder 11 and having
a diameter larger than front and rear walls extending
in the axial ditrection of the pipe, and an outwardly
facing projection 14 disposed in a portion of the

large-diameter cylindrical portion 12.



/ ~ 5 ~U. 2443 Pa and al so such that the projection 34 on the outer
peri pheral surface of the ring Ris fitted with the inner surface15qﬂﬁqm@p
portion of the outwardly facing projection 14 of the |arge-dianeter
cylindrical portion 5 12. In providing the above-structure of the
i nvention, the other pipe end portion Pb may include, on the deep side of
the portion where the projecting portion 23 is provided, a waterproofing
ring 25 which can tightly io contact the inner peripheral surface of the
open guide cylinder 11 fornmed in _one pipe end portion Pa. Alternatively,
the outer periphefdirtdgs deelbdednes é@??%?%@&lﬂr@&qc@ﬂ epgREidH of the
ot her pipe end portion Pb where the projecting portion 23 is provided 15
may be for med isuhBthavtingl & poagqeanvilardimssbetandieheéyiGmerkeenapaer al
surface of the open guide cylinder 11 provided in one pipe end portion Pa,
and annul ar neressadwgidodres Zharay dee sfuaifaed .i NThEeenyaeingeripher al
surface of the present deep-side cylindrical portion for fitting 20

wat er proof i NR HiNRA$de- afNenel i ROl hgef dé hitc oWl PRRLINGNS §§r%é the ring
R and the projecting portions 23 of the other pipe end portion Pb may be

formed t:0 i nClid&se 4iahBEe £1iCHAL 6F Q-1 UG T Qﬂ.aoééﬁgeenrd PYc4R) or the
ot her 5 1 5 JUL 2003 pipe end portion Pb the inclined surfaces 23a, 33a

for allow ng ei ite_connecting parf.ners to slide together easily.
I n addition, %lhe aéfﬁgﬁg?flg ?eg?%f%iﬁo%&acgecélcﬁmneg S 021 theﬁﬁv%h??bn may have

h r.sh n .un | rr. r 'sh When th
Z&ﬁ?ﬁgti CorggiTﬁsépgrggag{ng ri%gef{epueltl'?eor ilfllgi%ggsogts%cur%na gf:eppgd the

portion 32 formed on the deep side, a plurality of cut-out
portions 33, formed by cutting out the inclined surface

10 31, and a projection 34 projecting from a portion of the
outer peripheral surface of the engaging ring R.

Another pipe end portion Pb to be connected includes
an inclined cylinder 21 with a diameter larger on the
deep side than on the end face, a securing stepped portion

15 22 formed on the rear surface of the inclined cylinder
21, and a plurality of projecting portions 23, provided
at the peripheral-direction positions of the rear
portion of the inclined cylinder 21 that correspond to
the cut-out portions 33, of the ring R.

20 The engaging ring R is inserted into the inside
portion 13 of the large-diameter cylindrical portion 12
of one pipe end portion Pa such that the large-diameter
side end face 3la of the inclined guide surface 31 is

situated on the entrance side of the pipe end portion



has an unevenly corrugated outer shape, the corrugated shape may be spiral
or annul ar. Further, regarding the corrugated shape of the unewqphumzmn
corrugated synthetic 1o resin pipe, the raised and recessed portlons both
may be round, or alternatively, the raised portions may be angul ar and the
recessed portions may be round. In a connection of respective pipe end
portions, (e.g., two synthetic resin pipes of this type), the pipe 15 end
portion Pb of one synthetic resin pipe may be sinply inserted into the pipe
end portion Pa of another synthetic resin pipe in the pipe' s axial

di rection. |rPa hersl iadser tsuah dppertattihen prdiedtilver 39 po 61k partsron Pb
contacts the inclined guide surface 31 of the 20 ring R through the
inclined cyl igadapnkdlosaedats dthehkeathq@ ead ipadd apth e ehher pi pe end
portion Pb noves into the deep portion of one pipe end portion Pa while

spr eadi ng t hey jcldened Quidde: Hfacs 3k ivhd kgl pherale dig ection of the
ring R 6 15J UI 2003 Wen the securing steppedportion 22 of the

other pi pe epodro%%rcte'tj%@\ Ph cpﬁst%%s+£gégy§t'aﬁ£'€ei:r&ﬁ‘é{:’g{%%i\j%lﬂﬁo%'ﬂ&%ﬂce 31, the

spreading force-in e periphera rectron s a snap, thereby
returniqg the 5 ring Rto its original state and signaling the end of the
inserting operdtion with a snapping sound. Thus, the securing stepped

portion 22 of the other pipe end portion Pb is enga ed with the securing

st epped portion 3§3¥8Fﬁ§§dgﬁgfﬂﬁa&g€ﬁe§ﬁ&éu6FuFﬁe Fﬁ3¥iﬁBHeBEFSB'10 surface
31 of the ring R This prevents the other pipe end portion Pb from noving
in a reverse tdia ed¢hiegnrapg @ndcBPrbEen NP @Y tiHiGl Ystsnon tthe pearality of
projecting portions 23 of the other pipe end portion Pb are fitted into the
25 plurality sgfdecwtf- tbhe portionswiB8refthderdjwEtRng lpemdbyn 23 is

provided, a waterproofing ring 25 which can tightly
10 contact the inner peripheral surface of the open guide
cylinder 11 formed in one pipe end portion Pa.
Alternatively, the outer peripheral surface of the
deep-side cylindrical portion of the other pipe end
portion Pb where the projecting portion 23 is provided
15 may be formed substantially equal in diameter to the
inner peripheral surface of the open guide cylinder 11
provided in one pipe end portion Pa, and annular recessed
grooves 26 may be formed in the outer peripheral surface
of the present deep-side cylindrical portion for fitting
20 waterproofing rings 25.
One or both of the cut-out portions 33 of the ring
R and the projecting portions 23 of the other pipe end
portion Pb may be formed to include, in the

circumferential direction of the ring (R) or the other



preventing the other pipe end portion Pb fromnoving in the periqqghﬁl 1
direction. Thus, to connect together the respective pipe end porti @W
the two synthetic resin pipes according to 20 the invention, a synthetic
resin pipe may be sinply inserted into another synthetic resin pipe in the
pipe' s axial direction.' That is, the nutual connection between the two
synthetic resin pipes can be conpleted with a very sinple one-touch
operation. 7 1 5 JUL 2003 To disconnect the nutual connection between the
two synthetic resin pipes, if the pipe end portion Pb of the other
synthetic regsipegepe psrtovatBs, ithet hacpenefghenafades ex3d, o3 thrrespect to
the pipe end portion Pa of one 5 synthetic resin pipe, then the projecting

portions 23 qf1ithe Ry hefeid RO tROoneR A rfd 8t et B Gutigeut portions

33 of the ring R are rotated, thereby to producé a rotating force in the

peri pheral di .a.Jesult, the other pipe end portion Pb is
rel eased froﬁ%%%ﬁi%%'gﬁﬁﬁa%'portions 33 of the ring Ronto the inclined

gui de surface 31 thereaf while_jincreasing the diameter of the ring R The
Pncr eased di amst et TbPOERE PGt HOTEE TS Lok 6P g SRS FSEE 5076 bt 32 of the
ring R beyond the dianeter of the securing stepped portion 22 on the back
15 surface of-NhenYRRFFARIHPR1R&ErSBACR %BF@E RaPe BRRFEURRECHEHY ual

engagenent between the securing stepped portion 32 and securing stepped
portion 22. RELIatachiosterasBaret tHebhtha Hinfdeddd pestnoRiPd is pul | ed
out from one pipe end portion Pa, then the two pipe end 20 portions Pa and
Pb can be di seonaactadveThyredvregated dsconmdapahehewoosyngaeedc resin
pi pes, one pipe nay be rotated once in the peripheral direction with
respect to thEhapdhanyphbpesmingl subsequeatl vy, Fuhehane rpigaediay breextract ed
fromthe
corrugated shape of the unevenly corrugated synthetic
10 resin pipe, the raised and recessed portions both may
be round, or alternatively, the raised portions may be
angular and the recessed portions may be round.
In a connection of respective pipe end portions,
(e.g., two synthetic resin pipes of this type), the pipe
15 end portion Pb of one synthetic resin pipe may be simply
inserted into the pipe end portion Pa of another
synthetic resin pipe in the pipe’s axial direction.
In this insertion operation, the other pipe end
portion Pb contacts the inclined guide surface 31 of the
20 ring R through the inclined cylinder 21 formed in the
leading end portion. The other pipe end portion Pbmoves
into the deep portion of one pipe end portion Pa while

spreading the inclined guide surface 31 in the peripheral

direction of the ring R.



S 15J Ul 2003 other pipe in the pipe's axial direction. That is, the
mut ual connection between the two synthetic resin pipes can be di $goyentied
by a sinple two-stage operation. The present disclosure relates to subject
matter s contained in Japanese Patent Application No. Hei. 10-288789, filed
on Septenber 25, 1998, and which is expressly incorporated herein by
reference in its entirety. BRI EF DESCRI PTI ON OF THE DRAW NGS 1o The
foregoi ng and ot her objects, aspects and advantages wi |l be better
understood fromthe followi ng detail ed description of preferred enbodi nents
of the invention wihdn rtéfesenveing shepdedwogsjonn2kiitkheFbGhet is a
perspective view of the main portions 15 of a synthetic resin pipe with a

j oi nt accor dipigd Geral fdorsti eimredipaeite softhiro@ ghn et iiarl ihkd gdide a
partially longitudinal side view of the main portions of a synthetic resin

pipe in a firal emodyenhofshadinenden MG fanmeannect ed 2o

state thereof; FIG 3 is a partially 1ongitudinal side view of the main

portions of t e i t t i nventj i.n . El , Sshow ng
a connected s%ﬁgﬁ%dq%gg?gga%e ‘59%2 %eﬂ%'t ﬂe&%@‘%}%&r@g&g}?gg% shapes of
9 1 5J UL .2003 the .above .main.paortions of a synthetic resi,n pipe in a
[irst erbodi FtY of tend Tonfanaion Braressrd s 15hPapde: 8 SPEwPlr the main
portions of a.synthetic resin pipe with a joint according to a 5 second
enbodi ment . of e HRRIGRESHRF Lon With d snapping sound.

Thus, the securing stepped portion 22 of the other
pipe end portion Pb is engaged with the securing stepped
portion 32 formed on the deep side of the inclined guide

10 surface 31 of the ring R. This prevents the other pipe
end portion Pb from moving in a reverse direction and
disconnecting.

At this point, the plurality of projecting portions
23 of the other pipe end portion Pb are fitted into the

15 plurality of cut-out portions 33 of the ring R, thereby
preventing the other pipe end portion Pb from moving in
the peripheral direction.

Thus, to connect together the respective pipe end
portions of the two synthetic resin pipes according to

20 the invention, a synthetic resin pipe may be simply
inserted into another synthetic resin pipe in the pipe’s
axial direction.” That is, the mutual connection between
the two synthetic resin pipes can be completed with a

very simple one-touch operation.



FIG 6 is a partially longitudinal side view of the main portions of a
synthetic resin pipe in a third enbodi nent, show ng a connected $§ate 200

t hereof. 10 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Referring now to
the drawi ngs, and nore particularly to Figures 1-6, there are shown
preferred enbodi nents of the nethod and structures according to the present
invention. 15 First Enbodi nent Referring to FIGS. 1-4, show ng the
structure of the pipe end portion of a synthetic resin pipe, a first

enbodi nent of the present invention will be described below. 20 In
particular, FIG fq gigcperspeciiapufiaw enneretaspetvees Pipevwend
portions Pa, Pb of two synthetic resin pipes to be connected together and a
ring R to be symsdrdteid resanomepes pe fentdeppipe and BbGtidnshiowst ahpartial |y

| ongi tudi nal side view of the pipe end portions io 15 JU 2003 of the
two syntheti gHiRs ByRitPes iandes e gigW isFrGraBetiSim R bealibyekangi t udi nal
side view of the two synthetic resin pipes, showing a state where they are

connect ed toggthert Jil Git4 'fésgeai;% %etTﬁfpé%J BEe 2081 f€ sxhapes of the

two synthetic resin pipes and the ring. e synthetic resin pipe shown in

the fi rsst erﬁ% ItrHaet ié S.E‘e%l 'eggﬁ\gﬂo%%ew F&%e\é\%g”:pg%Citqgl!ggg%\%t?ﬁglsuﬁgl ity of

| ar ge di"anet er portions aving a s sectl corners

t her eof rounde ff, . and a.lo plyrali of .small_dianmeter portions 3, each
having a ci r&ﬁd S 8ESNPERSL gﬁaep%ﬁ%??\a?]%{%%trerda%&%%% gH&’PHE axi al
direction of the pipe._An exenp]ar¥vggnthetic resin pipe includes a nmain
body as wel | Pt Fi5Hé3end thErtidh B o3 S50t AR eBRREF & BIPAEESral Iy of a

pol yol efin systemresin such as ' .
a rotating force in the peripheral direction. As a

result, the other pipe end portion Pb is released from
10 the cut-out portions 33 of the ring R onto the inclined
guide surface 31 thereof while increasing the diameter
of the ring R. The increased diameter of the ring moves
the securing stepped portion 32 of the ring R beyond the
diameter of the securing stepped portion 22 on the back
15 surface of the inclined cylinder 21, thereby to remove
the mutual engagement between the securing stepped
portion 32 and securing stepped portion 22. Thus, in
this state, if the other pipe end portion Pb is pulled
out from one pipe end portion Pa, then the two pipe end
20 portions Pa and Pb can be disconnected.
Therefore, to disconnect the two synthetic resin
pipes, one pipe may be rotated once in the peripheral
direction with respect to the other pipe and,

subsequently, the one pipe may be extracted from the



pol yet hyl ene resin (PE), polypropylene resin (PP) or a simlar material.
Al t hough the pipe material is not limted to a specific material, UL 2003
preferably, the pipe will be formed of a material that is highly pé§{étant
to 20 weather conditions. In the pipe end portion Pa of one of the two
synthetic resin pipes to be connected together, and nore particularly, in
the open end thereof, there is formed an open guide cylinder 11 which has
an outwardly opening m 1 5 JU Z003 conical shape. In the deep portion of
the pipe end portion Pa, formed continuously with the open guide cylinder
11, a | arge- d?Eer @ringyinntke culpgar tixdmlidirsctopned Mk g afthe

oct agonal - shaped section and also 5 having a dianeter larger than front and
rear wal |l s, IRatwad cbinectéspebétweey tthe émdi agnihet he medial pdipeect i on of
the pipe. Additionally, as showmn in FIG 1, on a portion of the |arge

di amet er cyli@gh isaldpgsdimurtded @y thesinpes tughst fJdeogrdtiod ar ge
di aneter cylindrical 1o portion 12, there is a projection 14 which projects

outwardly and whi ofnd feldulas: aeoesiat BUNLIL 4 ishsjkRiehatuctace.

Wthin the inside portion 13 of the large-dianeter cylindrical portion 12,

an engagi ng ré&gtﬁwlﬁp *aﬁaa]n%sge;q%’cc%%dc %&lﬁésaﬁébig nain riiﬁfeth' The ring

R, when 1t is Viewe romthe’s urface, y C shaped

(e.g., not a y nul ar_ shape heca it.l.s broken away. in part).

Al so, the ri ngggéﬁqe%deéma# i%ﬁ%@&?"ﬁ%%?&ﬂf%%@ ?f%ﬂ%ﬁgs up to the
m ddl e 20 position of the ring Rin the direction of the wwdth. The ring R
al so i ncl udesSPTRFEINAMGRIP TR IRE fenfieP IS ifkSTSA Portin | ocated on

the deep side of the inclined guide surface 31, and a securing stepped
portion 32 fo?PRelr®fYthe deep side of the inclined guide surface

BRIEF DESCRIPTION OF THE DRAWINGS
10 The foregoing and other objects, aspects and
advantages will be better understood from the following
detailed description of preferred embodiments of the
invention with reference to the drawings, in which:

FIG. 1 is a perspective view of the main portions

15 of a synthetic resin pipe with a joint according to a
first embodiment of the invention;

FIG. 2 is a partially longitudinal side view of the
main portions of a synthetic resin pipe in a first
embodiment of the invention, showing a non-connected

20 state thereof;

FIG. 3 is a partially longitudinal side view of the
main portions of the first embodiment of the invention
shown in FIG. 2, showing a connected state thereof;

FIG. 4 is a front view of the end face shapes of



12 15 J Ut 2003 31. The inclined guide surface 31 is structuedlI08h
that the inside dianmeter of end face 3la is a large dianeter, whereas the

'+ deeper side has a smaller dianeter . s Also, in the quadrisected portions
of the inclined surface 31, in the peripheral direction, there are forned
cut-out portions 33. On a portion of the outer peripheral surface of the
ring R there is a projection 34 which fits into the inner io surface side
recessed portion of the projection 14 that is provided on one pipe end
portion Pa. Further, each of the cut-out portions 33, includes two inclined
surfaces 33a,tlas =Hwm mainFpGrtdonsesfeat s yetlyet 0 ntegit hel dawdrnsiades

thereof in the peripheral direction of the 15 ring R The two inclined

surfaces 33a pke: i dmesSidrd P ofrectdi mgepordd ons 23 fornmed on the ot her
pi pe end portion Pb to nove up the inclined guide surface 31, when the

other pipe end porsign Pldis petabedshnet bechest AL ala %gf;tt'l%sw

respect to one pipe en he projection y al so be

| ocated at a | QSi ti an across f om h urre .QWer, rlght
position of the prso\{ng%fel o ffs s 54H%s 1} ed 1.'I(J;:I cc%tr urt ﬁé’ t he
projection 34 may be dlsposed atig é P05|t|on |n t he, peri pheral dlrection

of the ing R ngg embpdgmeny ok PR R b@Mfbr e t han one proj ection

34. Regarding the structure of the pipe end portlon Pb of the other pipe to
be connected, in tHhES pifpks eénBarthadéyi 5ordtHedinml isidg Héawsd thGer 21

which is Iarger in 5 dianmeter on the deep side thereof than on the end face
main portions of a synthetic resin pipe in a third

embodiment, showing a connected state thereof.

10 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Referring now to the drawings, and more
particularly to Figures 1-6, there are shown preferred
embodiments of the method and structures according to
the present invention.

15 First Embodiment

Referring to FIGS. 1-4, showing the structure of
the pipe end portion of a synthetic resin pipe, a first
embodiment of the present invention will be described
below.

20 In particular, FIG. 1 is a perspective view of the
respective pipe end portions Pa, Pb of two synthetic
resin pipes to be connected together and a ring R to be
inserted into one pipe end portion. FIG. 2 shows a

partially longitudinal side view of the pipe end portions

10



side . The rear side of the inclined cylinder 21 is forned as a

cylindrical -shaped portion 24 having a snmaller dianeter. The rear éLSﬂQE3m3
of the inclined cylinder 21 includes a securing stepped portion 22 which
can be to engaged with the securing stepped portion 32 of the ring R
Wthin the rear portion of the inclined cylinder 21, there are di sposed
projecting portions 23, located at positions in the peripheral direction
corresponding to the cut-out portions 33 of the ring R 15 Also, the rear
of the small-dianeter cylindrical-shaped portion 24, includes two front and
rear annul ar of bshe Betovsgnthled itwoeannupapesi fisd @ne animg ar FI€cedsed groove
26 is formed, into which is fitted a waterproofing ring 25 which increases

in 20 di anetefstoveditidisly eandrchdint]l Birisvatiehpfiing tWog 25 incl udes
an inclined outer peripheral surface, and the outer peripheral dianeter of

the wat er proofifghdd 19 exirs t o Ut tReLmrher ahsupface of the
wat er pr oof i ng rlng f% canJbex?#gﬁilGggiﬁggh%aggﬁn%t t%g%l% e@u 5 Jill 203

nner per! phetalaedtdgaealutdie oRse 0yl de ayliafer il gnesplee end

portion Pa I ona regardi ng the s es o0 rolectlng portions

23, h of th t 5 | d f 23 t |
for rrggcofhot hesf%ng%/‘ﬁlggcot#gg%&% ﬁylltlﬂ% %ggirﬁsﬁg%aﬁfﬁ?é‘ |t{}ﬁes gcﬁlh\éel %cl i ned

cylinder 21 (e.g., see FIG 1), sinilar to the inclined surfaces 33a forned
on the cut-out porThory=heiiq resimPime ISR ed i ddéstsuch as t hese
may be formed 10 on either the cut-out portions 33 of the ring Ror on the
proj ecting po?PRHSITE dfs thelinkeWheie @inndall2d. ingluses prior to
connecting the two pipe end portions Pa and Pb, the engaging ring R having
t he above- nerplwneld ty rafcterege as agtedar lpprarioausr 8w aaghdhaving a

square section with corners thereof rounded off, and a
10 plurality of small diameter portions 3, each having a
circular section that are alternately arranged along the
axial direction of the pipe.
An exemplary synthetic resin pipe includes a main
body as well as a pipe end portion which are both formed
15 integrally of a polyolefin system resin such as
polyethylene resin (PE), polypropylene resin (PP) or a
similar material. Although the pipe material is not
limited to a specificmaterial, preferably, the pipewill
be formed of a material that is highly resistant to
20 weather conditions.
In the pipe endportion Pa of one of the two synthetic
resin pipes to be connected together, and more
particularly, in the open end thereof, there is formed

an open guide cylinder 11 which has an outwardly opening

11



z5 an imaginary line in FIG 2, is inserted into the inside p&rjuLdiil3 of
the large-dianmeter cylindrical portion 12 of one pipe end portion Pa. In
this manner the | arge-dianeter side end face 31a of the inclined guide
surface 31 is situated on the entrance side of the pipe 20 end portion Pa
and al so the projection 34 disposed on the outer peripheral surface of the
ring Ris fitted wth the inner surface recessed portion of the outwardly
facing projection 19 of the |arge-dianeter cylindrical portion 12. 15 ~ 5
~U 2003 Therefore, with the two synthetic resin pipes, thus structured in
a connecting opeiedl whapd. t e ahkedepipp@oertd gporotfi ahePlpipe winapl y i nserted
into one pipe end portion Pa in the axial direction of the pipe (e.g., as 5

shown by an aséemidh ivk Flferwad ddrenidimad mp wife end qsud iQisdda and Pb
can be connected such that they are prevented from di sconnecting and from

moving in a ciyCUHSF §ALT gl 1 Ml FLCH Ok dersafl nd?&c%ilsﬁ%gﬁ%ﬁ i) st wo pi pe

end portions Pa and Pb, 1o the other pipe ené'portlon may be rotated

once in the Cl(%%?ég‘ q{aWA%I%lﬂieéé‘tg%éO%&p];_l&g{%ﬁ%dvgé {ﬁgﬁ%& 1o, one pi pe end

portion Pa. Al otatin portion , portion Pb can be
extracted fram pjpe end portion Pa in the axial direction of t pi pe,
Cher aby 85 caMbT 1 At BRLEonBES ha b2t in 2 Fnt Coh R iS1g 1edget her t he
pi pe end portions Pa and Pb, when the securing stepped portion 22 of the
i nsertion-si AP PFL el@SPSCLiiyelpbehsBasnght Bulhe t3iel §inGireed 1% de
surface 31 of the ring R the ring Rreturns 20 to its original state and
emts a snapp?hgtEouride Thédshidgpenagd lyound shemal $nt AdGeodpl i én of the
insertion operation and that the two pipe end portions Pa and Pb are
connect ed. portion of the large diameter cylindrical portion 12 on
the lower right side of the large diameter cylindrical
10 portion 12, there is a projection 14 which projects
outwardly and which includes a recessed portion on its
inner surface.
Within the inside portion 13 of the large~diameter
cylindrical portion 12, an engaging ring R, which is
15 produced separately, is inserted. The ring R, when it
is viewed from the side surface, is substantially C-
shaped (e.g., not a completely annular shape because it
is broken away in part). Also, the ring R includes an
inclined guide surface 31 extending up to the middle
20 position of the ring R in the direction of the width.
The ring R also includes a non-inclined large-diameter
cylindrical porfion located on the deep side of the

inclined guide surface 31, and a securing stepped portion

32 formed on the deep side of the inclined guide surface

12



The above-described structure of the first 16 1 5 J U1 2003 ehbaddi 7803t
of the present invention provides the advantage that a connection between
two synthetic resin pipes can be achieved safely and positively. 5 Second
Enbodiment FIG 5 is a perspective viewof a ring R and the |arge-di aneter
cylindrical portion 12 of one pipe end portion Pa which are respectively
the main portions of a second enbodi nent. of a synthetic resin pipe
according 1o to the present invention. In the second enbodi nent, the

| ar ge-di aneter cylindrical portion 12 of the pipe end portion Pa is forned
so as to havesla substantially square-shaped section. The four corner
portions of the large-diameter 15 cylindrical portion 12 are fornmed as

proj ections whi ch MmespelivRly ROdesReFd o 3tthesodtwacdlyehasiipg
projection 14 enployed in the previously described first embodi ment. The

(ing R i ncl udes, @ $lieRd0 AN 3 ha 09,20 53ubstant hably the same

shape as the 1 nner surface of each of the outwardly prOjectlng cor ner

por't i ons of el dvge- dhapet et VERdCL calhchord Lot dlrc The e bect | ng

portion 34 is ed on ortion o € COf ner
portions of t | ar nt% anet er cyllndrlcal rtion 12.

3
Wth this stractifre, SHe ?86598n§h85e&%ﬁa9 9dpgﬁeter

cylindrical portion 12 accordlng to t he second enbodi nent can be
substituted O fafe Bar dét BhamerdPhepalmrealiqnr thenedrs Aeridfng 5 the

substantially octagonal -shaped outward facing
cut-out portions 33.

On a portion of the outer peripheral surface of the
ring R, there is a projection 34 which fits into the inner

10 surface side recessed portion of the projection 14 that
is provided on one pipe end portion Pa. Further, each
of the cut-out portions 33, includes two inclined
surfaces 33a, as shown in FIG. 4, respectively forming
the two sides thereof in the peripheral direction of the

15 ring R. The two inclined surfaces 33a make it easy for
projecting portions 23 formed on the other pipe end
portion Pb to move up the inclined guide surface 31, when
the other pipe end portion Pb is rotated in the peripheral
direction with respect to one pipe end portion Pa.

20 The projection 34 may also be located at a lower
left position across from the current lower right
position of the'projection 34, as illustrated in FIG.
1. Further, the projection 34 may be disposed at any

position in the peripheral direction of the ring R and

13



projection 14 of the first enbodinent. Further, the |arge-dianmetqr§ jyL 2003
cylindrical portion 12 including the substantially octagonal -shaped outward
facing projection 14 according to the first enbodi nent 1o can al so be
formed as a sinple |arge-dianeter cylindrical portion. FIG 6 shows a ring
R and the pipe end portions Pa and Pb of two synthetic resin pipes
according to a third 15 enbodi nent of the invention. In the third

enbodi ment, the outer peripheral surface of the deep-side cylindrical
portion of a pipe end portion Pb, where the projecting portion 23 is

provi ded, is fhyredaublsd anidealtharequal grojdicuirirer34.0 the i nner peripheral
20 surface of the open guide cylinder 11 provided in pipe end portion Pa.

Annul ar, recessed g, S8 har et FOEPBHe i gk the puberemerddhersal ppurface of
t he deep-side cylindrical portion. Waterproofing rings 25 are respectively

fitted into thecanulal: Lacesssd ILOAKES LR 1 (Belllo200%: 26pcl8i ng this

structure, the two synt C resin plpes can be sec y cdnnecied in a

wat erti ght nner. Wih the ahave-described uni que.and unqgbvi ous features
g s C%oaﬁ1 lr?e??}ylncegnﬁy ura Ior?sj‘L g%d'r%‘ r%rfdeliapr&esﬁ ble . For

of the presen iTvVent
exanpl e, according to one _aspect of ;the invention, a synthetjic resin pipe
Wi th a j%i nt HEPHHRRe e BEoBNt Sor tROREPh Qb & SPde TARE anof hor
pi pe end portion Pb on the other end side . Also, according to another
aspect of théidfrenfherkeansids ofyhhadnicd inesi avbipdenitdhi afpsmae may have
one pipe end portion Pa on each end side, while the other synthetic resin
pi pe with a jasintcyeyndrave ttehapelde popitpererdd pertiingn ePlsmal leach end si de.
Al t hough the preferred enbodi nents of the invention 15 have been descri bed
her et of or e, tdimnprtesent Theveeitr gurface of the inclined cylinder 21
includes a securing stepped portion 22 which can be
10 engaged with the securing stepped portion 32 of the ring
R. Within the rear portion of the inclined cylinder 21,
there are disposed projecting portions 23, located at
positions in the peripheral direction corresponding to
the cut-out portions 33 of the ring R.
15 Also, the rear of the small-diameterx
cylindrical-shaped portion 24, includes two front and
rear annular ribs. Between the two annular ribs, an
annular recessed groove 26 is formed, into which is
fitted a waterproofing ring 25 which increases in
20 diameter toward its rearward end. The waterproofing
ring 25 includes an inclined outer peripheral surface,
and the outer pefipheral diameter of the waterproofing

ring 25 is such that the outer peripheral surface of the

waterproofing ring 25 can be tightly fitted against the

14



is not limted to them There are also various other possible chgﬁgmﬁgggd
nodi fi cations that can neet the above-nentioned essential requir nts of
the invention, achieve the above-nentioned objects and can provide the 20
followi ng effects. For exanple, in the illustrated enbodi nents, the
inclined surface 31 is fornmed substantially along one half of the wi dth of
the ring R However, the inclined surface 31 can al so be forned al ong the
entire width of 19 15J Ul 2003 the ring Rtoward the deep end side,
and the end face of the deep side can be used as the securing stepped
portion 32. Asnrdmraerfiphmraloser facsyof heté copessiguigiepeywinbdes alj oi nt
havi ng the structure descri bed above according to the invention and in

whi ch a sinplegr epes gl dritatpddieion & .R has been inserted into the
| ar ge- di aneter cylindrical portion of one pipe end portion in a sinple

operation can conngeai tiQapiingf, tryapHiNetine rBsipesPioresht0 of this type .
The ot her pipe may be sinplyinserted into one pipe in the pipe' s axial

dir ect fon, "t her el COTPLENL gD LORSE N ler i L YAALPES Wi h 2 Very

si npl e one-t iron. Further, to disconnec e two pipes, the pipe
end 25 portion of. the other pi may be r.atat.ed once peripherally wth
respect to tﬁéjcglilﬁ)eecgr‘ﬁdn%ce?rcﬁoso%%@f %ﬁé’eﬁtﬁgeﬁd,f%gﬂlﬁ ecﬁ’ﬂle ey,%w%e ot her
pi pe may be extracted fraom one pipe in the pipe axial direction. Thus,

di sconnect i ng 4% therppped ERf PEE 1RECS AP ‘?llg‘h‘gﬂt%‘?fl gitdesiRplenedo- st age
operation (e.g., rotating a pipe and extracting). Thus, the present

i nventi on pr &¥idexiemAy g@vﬁnt&ﬂ@%Eﬁﬁérlﬁhesé@h aRthofae snedépades.

Further, regarding the synthetic resin pipe with a joint according to the
i nvention, tmaunfeses @3zoMivemted on the cut-out portions 33 of the

ring R. Inclined surfaces such as these may be formed
10 on either the cut-out portions 33 of the ring R or on
the projecting portions 23 of the inclined cylinder 21.
Further, prior to connecting the two pipe end
portions Pa and Pb, the engaging ring R having the
above-mentioned structure, as shown by an arrow a and
15 an imaginary line in FIG. 2, is inserted into the inside
portion 13 of the large-diameter cylindrical portion 12
of one pipe end portion Pa. In this manner the
large-diameter side end face 31la of the inclined guide
surface 31 is situated on the entrance side of the pipe
20 end portion Pa and also the projection 34 disposed on
the outer peripheral surface of the ringR is fitted with
the inner surface recessed portion of the outwardly
facing projection 14 of the large-diameter cylindrical

portion 12.
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20 1 5 JUL 2003 a separately produced joint to the pipe end ponﬁ%gﬁtqmﬁa
nol ded synthetic resin pipe is elimnated. Ajoint portion is for
integrally with a synthetic resin pipe sinmultaneously with the nol ding of
the synthetic resin 5 pipe, thereby elimnating nmounting a joint onto the
end portion of a synthetic resin pipe . Thus, the watertight condition of
the synthetic resin pipe wll not be jeopardi zed by any joint nounting
portion. Thus, the present invention keeps the connected portions of the lo
two pipes securely watertight. Wile the invention has been described in
terms of several pregreiere ewibédi Bentyo 3Yotke ke Iresd i pipae, &bmisw | |
recogni ze that the invention can be practiced with nodification within the
spirit and scopeuofutdw imppensiadedbind aiperatizh, if thd diHe2@APeCLAI VB
What is claimed is: 1 1. A synthetic resin pipe with a joint, conprising: 2
a first-pipe & portion mxtend N Bl okartaxi Bltdideetpise sadd first3
pi pe end portion including, 4 an open guide cylinder |ocated at an axi al
tip end of sgigh-{]$toPiiRetRBG 01 PO ULt &P Jratge- g1 gEelerg cylisndri cal
portion that is formed in a deep portion of 7 said first-pipe end portion
which is_ fart rom ' P t han 0 ul cylinder, and
that is tont |§n}§£o‘ﬂrg %’t s%gﬁop%nl%g%é cyl’in :ern’ F@% %‘A% ng‘ggeeEélcrilldarreter
cylindrical portjion havin ianeter larger than front a rear 10 wal | s
of sard f1r SR bEhn i 87 BatwER-CaRrEnted it G Brer]
cylindrical portion is direct]ly interposed in the axial direction of said
end 12 porti oAr aneP il afr Jut et ARSI D) FQt P ERPoSe® i n a portion
of said largeld4 dianeter cylindrical portion; 15 a separately produced
engagi ng ri ngchesimie zemore ardhif gt iom stytemiial ly G like cross-sectiona
shape and extending al ong an axial 17 direction, said engaging ring

i ncludi ng, 18 an iheldimeprgeate tier twe eima endi pgrbébwseha ama ki f ace si de
of said 19 engaging ring and a deep-side of said engaging ring, which is
axi al l yraway the other pipe end portion Pb may be rotated once in the

circumferential direction thereof with respect to one
pipe end portion Pa. After rotating the other pipe end
portion Pb, portion Pb can be extracted from pipe end
portion Pa in the axial direction of the pipe, thereby
15 completing a disconnecting operation.
In connecting together the pipe end portions Pa and
Pb, when the securing stepped portion 22 of the
insertion-side pipe end portion Pb passes through the
inclined guide surface 31 of the ring R, the ring R returns
20 to its original state and emits a snapping sound. The
snapping sound signals the completion of the insertion
operation and that the two pipe end portions Pa and Pb
are connected.

The above-described structure of the first
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20 fromsaid end-face side, said inclined guide surface having ingi5dgl 2003
di aneters on 21 said deep-side and said end-face side of said engagi ng
ring, wherein said end 22 face side inside dianeter is larger than said
deep-side inside dianmeter, 22 15 JU 2003 23 a plurality of cut-out
portions, respectively formed by cutting out said 24 inclined guide
surface, and 2s a projection projecting froma portion of the outer

peri pheral surface of 26 said engaging ring; and 27 a second- pi pe end
portion extending along an axial direction, said 28 second-pipe end portion
i ncl udi ng, 2®REPIHNIthef GHe migsend efienf nst we@vides Second- pi pe end
portion 30 end-face side and b) second-pi pe end portion deep-side which is
axi al ly away &dvdntages ahd tse conthqu fpeore be tperenhi tmo enthiftece sirdeinsai d
inclined cylinder having 32 dianeters on said second-pipe end portion
deep-si de andh gl Sac Wl -qimieswl sB3F I0f tdran fiagq sl de of said

i nclined cylinder, wherein the second-pipe end 34 portion end-face side
dianeter is smaller than the second-pi pe end portion 3s deep-side dianeter,
36 a securing stepped portion fornmed on a rear surface of said inclined 37

cyl i nder a”qﬁiﬁgﬂiﬂﬁ#&%#hg%gff proj ecting portions respectively provided
at periﬁ%eral g directl tions of a rear portion of said inclined
cylinder of said nd4o pi_pe end rtion.that respectiyely correspond to
sai d cut-out portﬁ%%g §?3§gi Rff%ﬁ%%;I%ﬁ‘ﬁﬁ%?gﬁnas 8% g&égnggﬁing is

inserted into an insjde portiaqn of said 43 |arge-diameter cylindrical
portion of saidF9§7TEans et PSR AR 4Fal ZsLdORE PaP§eeBfanet er
side end face of said inclined guide surface is situated on an 4s entrance
si de of sai d HG¥skQrpifse wahghpar ei BRsRAEt Ay e by silteh madx Pegitd opisopécti on 46
on the outer peripheral surface of said ring is fitted with the inner
surface 23 4 secyyd eobadivenkbcessedypbheion ofsivaipd reutwapdbyngaci ng
projection of said |large-dianmeter 48 cylindrical portion. 1 2. The

synt heticc resion tipemiddnta jrojenttiasi.set forth in daim1l, wherein said 2
second- pi pe end portion includes, on the deep-side which is axially away
from 3 of the portimrHde/endhet® Saidhthr Giiectliang peitdndterare provi ded,
a 4 waterproofing ring for tightly contacting the inner peripheral surface
of said 5 opesyiguidle Gyl idedar; Jrored d i gd ledla Ride i@pd morits on. 1 3.
The synthetic resin pipewith a joint as set forth in Caim1, wherein one
of 2 said cut i of, jd, rd 2 isal oY) i tions of

sai d second Sfdgilil%eedjceé% a%(;fcﬁ glr@?én% ug es, In l’?jﬁelq]c%rq?l?%f%r%%ﬂ%g di rection
of said ring 9r.,said egond- pi.pe. .e rtio hnch i _Ssurcf , for

al | owi ng theis%cma |nn'g4}|}o%r %lg]?sco 5 %6298%% ertg%ntt%%% ﬁf-"a’fﬁggiym hetic
resin nge W th.a jaint, as i,n _both f said

d At r’sfet ngth in Claigll, \gheret h2$
cut -out™porti ons of “$4id PPF éoéln safd %?%Pee taisnE 88|ef:i 0180851 d 3
second- pi pe end portion include, in the circunferenti direction of said
ring 4 or sairtf%%cc&ﬁd’-egiypézoéﬁtfsé’&“{q &P tﬁ"r‘?clqurifé’&‘r Bl ?@éjsl,ngf or all owi ng
their matin
gprojecthn1l4employedlethepreviouslydescribedfirst

embodiment.
The ring R includes a projecting portion 34 having
20 substantially the same shape as the inner surface of each
of the outwardly projecting corner portions of the
large-diameter cylindrical portion 12. The projecting
portion 34 is located on the inside portion of any one

of the corner portions of the large-diameter cylindrical
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5 partners to nove up thereonto. 1 5. The synthetic resin pipe Wl(l);ﬁhg@ 73@ nt
as set forth in Claim2, wherein one of 2 said cut-out portions i

ring and said projecting portions of said second3 pipe end portion
includes, in the circunferential direction of said ring or said 24 151
Ul 2003 4 second-pipe end portion, inclined surfaces, for allowng their
mating partners 5 to nove up thereonto. -1 6. The synthetic resin pipe with
a joint as set forth in Caim2, wherein both 2 of said cut-out portions of
said ring and said projectin ortions of said 3 second-pipe end portion

i ncl ude, in taeEtdioncd-er Bat aghéﬁréétﬂéhuéﬁ:sﬁhé fhhgtandtasdyd
second- pi pe end portion, inclined surfaces, for allowng their mating 5
partners to runwnq&sthtaere@brltaa.gerdlamﬁmersycrytllieitdrdqaésiprmrptiipm di2th a joint
as set forth in CGaim1l, wherein the 2 outer peripheral surface of the
deep-si de of ddwidiclg ned tey isedehdoemdadimdnseeandbpi pebeadtpoedi on is
formed substantially equal in diameter to the inner 4 peripheral surface of

the open gui d&cyhpndergafqsaidt 4 £t iRERE BN HPELbRN.2 1n§1ua’bﬁ synthetic
resin pipe with a joint”as set forth in daim?7, further conpr|5|ng a

plurality of apnulgfsy %%%?%Szh%r& 51212 HBG o oUE sa| é‘ Se@ﬁ” pher al

surface of the deep- SI eln |ned cylfinder o nd- pi pe 4 end

portion and a maler roofln i celved b sal plurality of annular 5
recessed grodiVes® Ci #e%giﬁF%b 1S &R i'th a joint as set forth
in Cdaim1l, wherein a ast 2 one of, said f|r and second- pi end
portions has an odt%t Bﬁ%ﬁflﬁEVF&@m§t§réﬁﬁ %%ﬂ?iﬁ? ?xﬁﬁﬁﬁﬂlgg
cross-sectional shape. 5 JU 2003 1 10. The synthetic resin pipe

with a joint Jagzls&mfgortthw |sm1b@t@ml1ill\ha1@ﬂé|aﬂ0@ta125|h@@§td OWEWsE dsai d first-
and second-pi pe end portions has an outer periphery 3 having an unevenly
corrugat ed outearirghapejettion Theasyondind ¢ q ddien fpirss anbhdamgnint as set
forth in Claim210, wherein said 2 unevenly corrugated outer shape has a
spiral foorm chrnl2lsdbe Syrmddhisca sésphepipeyardirametjex aylasdsitalorth in
Claim 10, wherein said 2 unevenly corrugated outer shape has an annul ar
form 1 13. Pewrtsipr.hetic resin pipe with a joint as set forth in Caim 10,
wherein at 2 | east one of said first- and second-pi pe end portions has an

out er perlphqmﬁig{$ﬁﬂdaim§ﬁxynevenly corrugated outer shape including
rai sed and recessed 4 portions having a round shape. 1 14. The synthetic
resin pipe wth ag@jne afogbal mihd R chal MGyt Boakigakepgt one of

said first- and second-pipe end portions has an outer periphery
and Pb of two synthetic resin pipes according to a third

15 embodiment of the invention. In the third embodiment,
the outer peripheral surface of the deep-side
cylindrical portion of a pipe end portion Pb, where the
projecting portion 23 is provided, is formed
substantially equal in diameter to the inner peripheral

20 surface of the open guide cylinder 11 provided in pipe
end portion Pa. Annular, recessed grooves 26 are formed
in the outer peripheral surface of the deep-side
cylindrical portion. Waterproofing rings 25 are

respectively fitted into the annular recessed grooves
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3 having an unevenly corrugated outer shape including raised porti og_ﬁ Ltmg
are 4 angul ar and recessed portions that have a round shape. 1 15.1 %
synthetic resin pipe with a joint as clained in daim1l, further 2
conprising a pipe wall, coupled to one of said first- and second-pi pe end 3
portions, which conprises a plurality of large dianeter portions, each
havi ng a square cross-section with corners rounded off, and a plurality of
smal | 26 1 5 JU 2003 5 dianeter portions, each having a circul ar
cross-section, that are alternately 6 arranged along the axial direction of
the pipe. 1 £6. THeilsgnilthies is¢ ruediurepi pe winchsgnfbehicaesirapiedsin d ai m
1, further 2 conprising a main body, coupled to one of said first- and
second- pi pe erth depaedund,y saimhatiad dody ant exaiidyfi meinmeand second- pi pe
end portions being 4 formed integrally of a polyolefin systemresin. 1 17.
The synthetic resiyitp RReMabvRJRISHr ideLhalitRé ahChaigpbvli®uswher ei n sai d
2 polyolefin systemresin conprises at | east one of polyethylene resin (PE)
and 3 pol ypr lene < 6% R ) i ; i hQIcE apLksing: 2 a
first-pipe e(r%%éport isoﬁ%eg?én}g%%%é%%gr?ﬁﬁlg%'mn %ly?g%?FgEurgg?gﬁ irst3 pipe
end portion i_ncludj an ope uj i rl t Lal tip end
of said 5fi r sta[}% ﬁp{gaggdc?%lporeﬁ o%?%égglpé%%bg fégrlr:ed?g%t ggIc’lqk'lnedrglggg)f<lc portion
that is forne %n a.deep.portion Oftﬁ %aid finst-gipe e@ﬁ ortlog which is
farther fromPan &% AR VERT18Rd PhaXERE LdFen ®S GuPAB YL FRdEr JORRE that is
continuous wth said open guide cylinder, said 9 | arge-di aneter cylindrical
portion havi AGYa "Givanen&r Rlafg&nd BT tHognfaard ©84& epe wdides 28 sai d
first-pi pe end portion between which said Large-dianmeter 11 cylindrical
portion is dianedtier pPhpergisbpdrihontb agitdie dgithest ¢od séfdesai 160y st - pi pe 12
end portion and 27 ~ 5 ~u~ 2003 13 an outwardly facing projection

di sposed i n acoordioy dfo saiocdhear gebbati afettdre dylviemdriicsal opertion; 15 a
separately produced engaging ring including: 16 an inclined guide surface
ext endimg betweshean cerdstaceise dei dly «0f csaitdnendegveaprid pdpandna deep-si de
of said engaging ring, which is axially 18 away from said end-face side,

sai d inclinegogtiide Purbaceabnveng d&insd devht9 ditarkebensrogysahét deep- si de
and said end-face side of said engaging ring, 20 wherein said end-face side
insi de di ametels;irSy] @& 98N8 HeeRShaee ithl digher pipead®l gbrt28na securing
stepped portion fornmed on the deep-Side thereof; 25 a plurality of cut-out
portions, respectively fQymedjhn said 24 inclined guide surface; and 25 a
projection projecting froma portion of the outer peripheral

Although the preferred embodiments of the invention
15 have been described heretofore, the present invention
is not limited to them. There are also various other
possible changes and modifications that can meet the
above-mentioned essential requirements of the invention,
achieve the above-mentioned objects and can provide the

20 following effects.
For example, in the illustrated embodiments, the
inclined surface 31 is formed substantially along one
half of the width of the ring R. However, the inclined

surface 31 can also be formed along the entire width of
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26 surface of said engaging ring. 27 19. The pipe with a joint as clai ned
in Claim18, further conprising: 2 a second-pipe end portion to be 1 5 JUL 2003
connected sai d second-pi pe end 3 portion extending along axial direction
and, including: 4 an inclined cylinder extending between a a) second-pipe
end 5 portion end-face side and b) second-pi pe end portion deep-side which
is 6 axially away from sai d second- pi pe end portion end-face side, said
inclined 7 cylinder having dianmeters on said second-pi pe end portion
deep-si de and,  said, 8 second- pi.pe en ortion end-fac ide o aid inclined
cylinder, wheFBEnTtRE B E%‘ﬁ%ﬁ@l-@%e‘g%‘%ﬂ %&t?ﬁﬂe'erﬂﬁ‘fa sﬁ’b‘L Gheter is
smal | er than the second-pipe to end portion deep-side dianmeter; 28 1
S~JU 2003 1104 SkeuffAp sieppedn portiondfaf nElde opeauf e StepRee of said
12 inclined cylinder; and 13 a plurality of projecting portions
respectively pootvided3at 14 peripheral -direction positions of a rear
portion of said inclined cylinder that 15 respectively correspond to said
cut-out portions ofkssaldati fgom l&bdve 20z Iheripstpiec Wddim giddtwiash cl ai med
in Caim19, wherein said first-pipe end 18 portion, said engaging ring,
and sai dssecopds i pe 1R P08 tanetheengdseti 884 sy hetd &-drefidy and 2o
wherein said engaging ring is inserted into an inside portion of said 21

| ar ge- di anet ef ,cyi L ndr | . por ti on. of i i - £ R td such t hat
said 22 |ar gej-écc)ii glbnést Eellﬁbg%le&gn%ﬁ(?}crg wor?fés}gigd gl%ﬁcqllpéng% gul gﬁfsuer ace is
situated on 3 ran S| o ' [ - pi ortion and al so
such that saiagh%r 5?@%t?oﬁ§§4b%§nt%%§%€%§ %ﬁ'?pﬁg%afgg%?f%%%ﬁﬁ&sai dring
is fitted with &he inneﬁ surface %5 recessed rti (r)cn of ,sai d .outwardly
facing proj ectYor"9f LSat P&t Gfafefer 2% PREMCR 1ot 19301929

A . Ahy. A AFS. Ay. @. Af! 2. Af,y. ASy. Ayy. A?. A?. Aa _ . ,

R ASR A37?. Ay5PReRR{iaymaingohnes) tayeiimy. AVgosya aeivhcane Adn RiP e, A( 9&BKOY
f g=kV4nrw~yt oj e’ [ UU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
Ta] ca] ca) ca] cTa]duUVypaL] cBhevtbay rurg aay| eadisalyainge¢rged into

;r:rlwgl fa\WJ] ] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] capua] papeajvatba] pipeat) @aleh! ditection, thereby

'R ~-c8r@ xsnid_ZU]]c]ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] cahpatcahgatoa] ajroa] teiadrc @jfc aheat &bl i} p&4ivabl | Pivesryi d_ZU] ] c] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]lca]ca]ca]caJca]c
aJ ca] ca] ca] cajcapcral 63L&t $WER' Speration.

kB| wmhc”~YU] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]
ca] ca] ca] ca] ca] ca] paleRE£alcAlBakeaheatBrik @W&f%%ﬁes, the pipe e

trzr <K #DRvE###SY xsnid_ZU] 1] ] ca] ca] ca] ca cal ca] ca]I():a] énaoi ca] cal ca]
I SVB$$$$S$- Y%e%880
cotmeked [ LB AL BT oSS e el T | T LT Gl cal cal cal cal ca
; ! * U**
e Sole e ephepl enlsalarlpabanto] et e palon ERL IR R 03 L
Jal C711 ] GONDODOBGTOR EEEE AR 25537 288 ST IR RV TR e Caf cal cal
calca]ca]c aU%c ajc aUl¢ , ) , _ )
a] ca] ca] ca] cal £ caPealP Rt chf chre iR 2%} 2h) Shfeaf +e7 cal’™dTal 44453555555!
6] 66667C7| 77777777-8 8889=9t 999{ vql gb] XU] ]] ca] ca] ca] caLpa ca) ca)ca]ca]ca]ca
] caU] ca] caU] c@j eapeapeh}ed] tag caye dptgeafen] oa] 2efemp ehjead chl ca] cal 99%: V:
S T
s <H<J<<ze:<<: =D be=two >hta0@ @reR3 kbon d{ &4 | | |rajaa]ralx alica ecaldal cal cal c
aJ ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal ??#@
V@ooogd AN AdABASAAALing) . Thus, the present invention provides many
advantages over the conventional structures.

Further, regarding the synthetic resin pipe with

a joint according to the invention, the need to connect
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! PPQDQ[ QQQR2
ReRRRS@BL SSSS%IN TTTTTTTTUEU} UUWWV@/zupkf a\ W] ]jca] ca] ca] ca] ca] ca] ca] ca] cal] ca
] caU] ca] ca] cad cxarad]al] harrgdiwleshpodnafeoalfba] ripe frdre]cade dica) cha!l @w
VWWW) VOV XgXXXYBY<YI YYYYYYZSZZZZ*[ e[ [[[\} xsnid_ZU] ] c] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ca] cad aa@b@@@aémaﬂhaﬂm]naim]mh@eajsa@bﬂ]bme}ta] calicd|odajtca] ca] ca] ¢
alcal \\AN"\[AANANNNNANNWNG] L] T "M (A7 A~ N 17 a }xsnid_ZU)]c]ca] ca]calca

] ca] ca] ca] ca] s €ade alc ad end & alrradpalical walBad cahtakeakcad sah ¢aleal cal caj ca
]calcaljcalcala " " aQaaaa(b_bnbobbbbbc?ct cccdWidddel eeeeef } xsnid_ZU] ] c] ca] ca

] ca] ca] ca] ca] §ﬁ]@p&£«§4a§§p@]vaaf]w%h%a]neqhqal;calfcaﬂ;@ aﬂ?&r?@df@]ﬁaash%] caj ca] ca
]calcalcalca]calcal fff.fdfg#g i qii1$1] k _kKk I I I Il 6nnn3oDo2

/
PO paa el ok hatehaal  ahaah cakenkoal oal ) melsalec 39&3@]%3%%25%5?
0 K~

Ol g A el el ealealsalenle ]ﬁa%cil Ehgtaligenl caleale

0QTHS2EKX1hvV d_zU]
ga] ca] ca] ca] X%%% %(%Jg‘]’%a‘]’f:a‘} ]%ﬁ]@é\?%ﬁgﬁ%}aﬁ?a CJ?Q@/@@@%@%%EL&?LS@
{}xsnid_zZU]c]ca]c %‘ca] cal ca] ca] ca] ca] ca] c*a] ca] ca% ca] cal ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ci§eRr3Eadl zed cay cH} ¢ a] eH) e ammve g ogr tjon g (T ' (Dhe

, L109%&' () -y109%&' ()-!yyl09& ()- "~ 10%W& ()-,fg=kdE1O0%& ()- L
109 () - 10%&' By e$0VRL iVerdt torl 0oy -tl’mO@;&ir(e)cﬂeﬂjE@I@%s( o REHEOYR' () -
"109& ()- 109&' ()-109%&' ()-109%& ()-4maB410%& ()-2109%& ()-0109& ()-.
10%&' ()26 s9O* GMOUBL9s ' ¥ ADBKL ¢ ) waveantbTFIO%VE' ()- 10 10 10="10%& ()- @
10%&' ()-&9!109& ()-610%&' ()-*JI{dEmbCy10%VE& ()-9S@ 10%V&' ()-910%v& ()-3
10%v&' () - g1l0%VE& ()WHOPAEHe ingecdETbE HOYMedn) deki¥Wed in terms of
1098 ()-z10%v& ()-10%v& ()-gl0%w. ()- Hy dEnbC. 10%W&' () -, s10%&' ()-*m
109%v& () - @919%&£i e )smboai@n@@tﬁ) th(BQcE dkthMdeMthé%M ()-993
10%v&' ()-710%v& ()-410%W& ()-210%%' () - AV () -
10MBS10% & 9 0 04 10M L
o0 Ow(lg);%ﬂq)/@c%g@lzélﬂécgﬁé Mﬂ&{eﬁcr( ) %@%lﬁac&légaf W ) -

10% & () - 10(Vr§‘oc§}_f 9 1or( kut%q(% ﬁg‘hé)spllyr §fd(gco%e %'% éhe appended

15 claims.
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10MSL10% () - 8y10%' () - %40%' ()- 10 10 10@‘100/&' ()-"910%' () - o' ~dEbC
10M/109%& () - 10%&' &)t 1}9;@&( oltidP&erddin %ﬁﬁ axialldHp@ibn, saldHzOC
10MB@0%& ()- 1" 9109 (5F5 100& () - 910 0% () -yTO%: ()-BvdELC 10M O

100" &%o}&-m : R bR () 5y§é3fé“-&'( ) O () QI M0 40
4 an open guide cylinder located at an axial tip end of said first-pipe end
5 portion,

6 a large-diameter cylindrical portion that is formed in a deep portion of
7 said first-pipe end portion which is farther from an axial tip end than the open
8 guide cylinder, and that is continuous with said open guide cylinder, said
9 large-diameter cylindrical portion having a diameter larger than front and rear
10 walls of said first-pipe end portion between which said large-diameter
11 cylindrical portion is directly interposed in the axial direction of said end
12 portion and
13 an outwardly facing projection disposed in a portion of said large-
14 diameter cylindrical portion;
15 a separately produced engaging ring having a non-annular or
16 substantially C-like cross-sectional shape and extending along an axial
17 direction, said engaging ring including,
18 an inclined guide surface extending between an end-face side of said
19 engaging ring and a deep-side of said engaging ring, which is axially away
20 from said end-face side, said inclined guide surface having inside diameters on
21 said deep-side and said end-face side of said engaging ring, wherein said end-
22 face side inside diameter is larger than said deep-side inside diameter,
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1098 ()-1(109%&' ()-yf& 109%& ()-L$z109%&' ()-y3"109%& ()-,

109& () - DEv###SWSSAEYNG 1QM . . . .
3710%(&') ) -510%&: ( f@%‘%@ CY-p Pagions,respegiyely formed b cuffing oubsaidis o c
10MLO% & ()-10% & ()-9%40% & ()- 10 10 10@  109%& ()- " 910%& () - - %e%8b
&G&z &EHC 10Malined gnidy surfareeand) - 1094 &' ()-yS 10% & ()-L10% & () -3
10% & ()-z&&&# ['' ' dEBC 10M.$10% & ()-3"10% & ()- 10% & ()-10% & () -
10% & (25 10% & () a'pigeetion(proiebiihg from a portion of the outer peripheral surface of
10MD10% & ()-.10% & ()-,10% & ()-*10% & ()-1( 10% & ()-f&

10% & (36 ) 9) Qilllehdagisbyhiy; k@M 10t 10t 10ty; MLO% & ()-99-10% & ()- 7
10% & ()-510% & (%-210% & ()-))*Ur***dEYNC 10M &10% & ()-L10% & () -3

10% & (3 10% & () 2L10%& () & 06 £ (Vo * SkV
210% &:(Q(T) ©10% &'( % )a 5 1@8%1%‘) %ﬁﬁ%@ﬁ&é"( @diL“ fo%f‘ig?‘fﬁ'*}%‘%ﬁé“%”l %M% .., -dEYNC 10M
*10% & :gg) : Lé%ggéngpgg i Sﬁ@%%ginéﬁlaﬁi}()% & ()-3"210% & ()-

10% & (
29 an inclined cylinder extending between a a) second-pipe end portion
30 end-face side and b) second-pipe end portion deep-side which is axially away
31 from said second-pipe end portion end-face side, said inclined cylinder having
32 diameters on said second-pipe end portion deep-side and said second-pipe end
33 portion end-face side of said inclined cylinder, wherein the second-pipe end
34 portion end-face side diameter is smaller than the second-pipe end portion
35 deep-side diameter,
36 a securing stepped portion formed on a rear surface of said inclined
37 cylinder, and
38 a plurality of projecting portions respectively provided at peripheral-
39 direction positions of a rear portion of said inclined cylinder of said second-
40 pipe end portion that respectively correspond to said cut-out portions of said
41 ring,
42 wherein said engaging ring is inserted into an inside portion of said
43 large-diameter cylindrical portion of said first-pipe end portion such that said
44 large-diameter side end face of said inclined guide surface is situated on an
45 entrance side of said first-pipe end portion and also such that said projection
46 on the outer peripheral surface of said ring is fitted with the inner surface
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10%& ()~ . .ab.cds. .. bC 1OMSL0% & ()-9710% & ()- 940% & ()- 10" 1d
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10M&&10% &' ( -$' 10% & -1".10% & -f . . ) )

Tov e fF LS backesel poitishonisuin by heing erojisiien of s largs-dipmeter

10% & ()-/:10% & ()-,10% & ()-*210% & () - (10% & () - 1/ 2b2222222xnbC

10M.' 10%% & ( yylindrigal pgtion.

10° S<10% & ()-910% & ()-17n0% & () - @10% & () - 223L3333dEnbC 10MLO% & () - &
10% & ()-g10% & ()-1 S10% & ()- @0% & () - &g10% & () - 34RA4445dEnDC 10M@
“10% & ()-9910% & () -

10% &' ()1- 910% & He) syadfee festn pipd AHh& joint Bs)Sed Bt GTIERD € wherein said

10M g10% & () -*1006& () - (2100 & ()-&10% & () - S$10% & () - Y" 10% & () - [ 66667C7

| 7dEnbC ,10Ms 6.8 { d APt HOYD & Nos ) AW

10% & ()~ | 10%@%"%‘%’9 f?#%f%@gesgé@%wﬁeiﬂfgéﬁsgg% ?{%%c(%‘ ?ﬂ()a-w S ()-#
10% & (), 10°..40° 10" :10%&. ()--.8 8889=9t 9dELC .
10Mz 10938 ()pﬁév(%pg%tﬁq tﬁ}ﬁq%)gwﬁx)_efil %r%cc%n_gg@nons are provided, a

10% & ()-s10% & ()-1.9999%:Y: : dEbC 10M/& 10% & () - $10% & ()-Y"10% & ()- @
10% & (Y- &z 19%§epiopting sng fonytightly sontactingtheinngnpesiphogaksyriacg of said

10% & ()-.10% & ()-,10% & ()-*2z10% & ()-(10% & () - ; <H<<<<<<<xmbC
10MA.0%5&' () oparpguid@eylirderdonmed & (ajd fig-pipescad ppridny 10% & () -410% & () -
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mML0% & () - @0% & ()-&10% & () - ===- >h>>>dEnbC
1 3. The synthetic resin pipe with a joint as set forth in Claim 1, wherein one of
2 said cut-out portions of said ring and said projecting portions of said second-
3 pipe end portion includes, in the circumferential direction of said ring or said
4 second-pipe end portion, inclined surfaces, for allowing their mating partners
5 to move up thereonto.
1 4. The synthetic resin pipe with a joint as set forth in Claim 1, wherein both
2 of said cut-out portions of said ring and said projecting portions of said
3 second-pipe end portion include, in the circumferential direction of said ring
4 or said second-pipe end portion, inclined surfaces, for allowing their mating
5 partners to move up thereonto.
] 5. The synthetic resin pipe with a joint as set forth in Claim 2, wherein one of
2 said cut-out portions of said ring and said projecting portions of said second-
3 pipe end portion includes, in the circumferential direction of said ring or said
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10M210%8 () - i 9% cli-out WoMRonk ot Eaié@i?{'gfaﬁd Sai&%%jfécﬁ}x 93Q1%8s 6f saffHBH{ HHHAEnbC
10M  3100& () - @O ()~ 100& () 210% ()~ grode (5% 7100& ()-H J1111$IdENDC

182/4&9(1? %$§18%/%91%f§5}é3 ?%Q%?Q @{u&lgﬁ Jiﬂ;ﬂfﬁ:"[?cfﬁﬁg%femial direction of said ring

R’ - R’ - R’ - R’ -
}_82//[&9%;) _{1?9&2)(9&?;% gg/eféln ) .510&%@{%? ié%:&}rfa%gs, for allowing their mating

10% & ()-210% & ()-10% & ()- & 10% & ()-G 10 10 10, ; 10%& () - K1Li LLLL( MIEbC
10Mz10%%: () PAOUErELqQ 1oy Bpsherqonto 09 & () - &y'S

10% & ()->10% & () - ( MIMWN>NgNJEbC 10MS&10% & () - L$10% & () - F'10% & () -,
10% & ()-210% & ()- 10% & () - gNNNO=OvOOdELC 10M2f 10% & () - 0

10% & ()-.f10% & ()-,y10% & ()-*S10% & () -1 (10% & () - OOOP! P" P#P$P3PxnmbC
10MB&F109&' ()7- THOsyniKetic H€sirSpipe with a joint as set forth in Claim 1, wherein the

10% & ()-L9210% & ()-3710% & () - 410% & () - 3PdPPPPQDQUEMHC

10M210%8 () - batdpboipheMl Qi#ade) 5f3he deep-side of the inclined cylinder of said

3 second pipe-end portion is formed substantially equal in diameter to the inner
4 peripheral surface of the open guide cylinder of said first-pipe end portion.

1 8. The synthetic resin pipe with a joint as set forth in Claim 7, further

2 comprising a plurality of annular recessed grooves formed in the outer

3 peripheral surface of the deep-side of the inclined cylinder of said second-pipe
4 end portion and a waterproofing ring received by said plurality of annular

5 recessed grooves.

1 9. The synthetic resin pipe with a joint as set forth in Claim 1, wherein at least
2 one of said first- and second-pipe end portions has an outer periphery having a

3 substantially round cross-sectional shape.
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10S, 10%1& () 18+ T %S)gmbgtlc resin pipe with a joint as set forth in Claim 10, wherein said
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109y 10%28' () ubd@My&ariugdted @Ues sidpehadsn &irujarGorm.
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1 13. The synthetic resin pipe with a joint as set forth in Claim 10, wherein at

2 least one of said first- and second-pipe end portions has an outer periphery

3 having an unevenly corrugated outer shape including raised and recessed

4 portions having a round shape.

1 14. The synthetic resin pipe with a joint as claimed in Claim 10, wherein at
2 least one of said first- and second-pipe end portions has an outer periphery

3 having an unevenly corrugated outer shape including raised portions that are
4 angular and recessed portions that have a round shape.

1 15. The synthetic resin pipe with a joint as claimed in Claim 1, further

2 comprising a pipe wall, coupled to one of said first- and second-pipe end

3 portions, which comprises a plurality of large diameter portions, each having a
4 square cross-section with corners rounded off, and a plurality of small
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3 portions, said main body and said first- and second-pipe end portions being

4 formed integrally of a polyolefin system resin.

1 17. The synthetic resin pipe with a joint as claimed in Claim 16, wherein said
2 polyolefin system resin comprises at least one of polyethylene resin (PE) and

3 polypropylene resin (PP).

1 18. A pipe with a joint, comprising:

2 a first-pipe end portion extending along an axial direction, said first-

3 pipe end portion including,

4 an open guide cylinder located at an axial tip end of said first-pipe end

5 portion,

6 a large-diameter cylindrical portion that is formed in a deep portion of

7 said first-pipe end portion which is farther from an axial tip end than the open

8 guide cylinder, and that is continuous with said open guide cylinder, said

9 large-diameter cylindrical portion having a diameter larger than front and rear
10 walls of said first-pipe end portion between which said large-diameter
11 cylindrical portion is directly interposed in the axial direction of said first-pipe
12 end portion and
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diameters on said deep-side and said end-face side of said engaging ring,

20 wherein said end-face side inside diameter is larger than deep-side inside
21 diameter,
22 a securing stepped portion formed on the deep-side thereof;
23 a plurality of cut-out portions, respectively formed in said
24 inclined guide surface; and
25 a projection projecting from a portion of the outer peripheral
26 surface of said engaging ring.
27
1 19. The pipe with a joint as claimed in Claim 18, further comprising:
2 a second-pipe end portion to be connected said second-pipe end
3 portion extending along axial direction and, including:
4 an inclined cylinder extending between a a) second-pipe end
5 portion end-face side and b) second-pipe end portion deep-side which is
6 axially away from said second-pipe end portion end-face side, said inclined
7 cylinder having diameters on said second-pipe end portion deep-side and said
8 second-pipe end portion end-face side of said inclined cylinder, wherein the
9 second-pipe end portion end-face side diameter is smaller than the second-pipe
10 end portion deep-side diameter;
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14 peripheral-direction positions of a rear portion of said inclined cylinder that
15 respectively correspond to said cut-out portions of said ring.

16

17 20. The pipe with a joint as claimed in Claim 19, wherein said first-pipe end
18 portion, said engaging ring, and said second-pipe end portion are formed of
19 synthetic resin, and

20 wherein said engaging ring is inserted into an inside portion of said
21 large-diameter cylindrical portion of said first-pipe end portion such that said
22 large-diameter side end face of said inclined guide surface is situated on an
23 entrance side of said first-pipe end portion and also such that said projection
24 on the outer peripheral surface of said ring is fitted with the inner surface

25 recessed portion of said outwardly facing projection of said large-diameter
26 cylindrical portion.
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