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SYNTHETIC RESIN PIPE WITH JOINT.

 BACKGROUND OF THE INVENTION
Field of the Iﬁventioﬁ
The presént invention reia_utes to a synthetic' resiﬁ
pipe includin-g-, in th pipe end portions thereéf, 2 joint
for connecting .the synthetic fésin pipe to another
synthetic resin pipe.

Description of the Related Art
Conventionally_, tﬁere i$ a.well knou;n 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 exisﬁs a synthetic resin pipe
with a joint member which can be produced in the 'following

manner. Firstly, over the outer peripheral surface of

fhe 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

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
togéther with adhesives, or, a liquid-state monomer,
which can be polyme;:ized and hardened quickly at room
temp_.erature. The-adhe-._sive is inserted into a clearance

between the joint member and the pipe end portion and
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hardens to connect the ]omt member and pipe end port:l.on' .

together to form a synthet:.c-res:.n pipe with an
:Lntegrally formed jOlnt member. |

_However, the above—mentloned conventlonal method
for connectihg a.se_parately pr_oduce‘d joint memb_er to the

end portion of a synthetic resin pipe is problematic and

“difficult.

| Addit:ionaliy, ‘the outer p.er:i_.phe.'ral surface of the
pipe end portion of the synthetic resin pipe is not always
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. Insuch
cases, it is difficult to join the surfaces together in
a manner such that a watertight condition can be

maintained.

SUMMARY OF THE INVENTION
In view of the foregoing and other problezﬁs,
disadvantages, and drawbacks of. tl-'1e conventional
synthetic resin pipes with joints, the present invention

has been devised, and it is an object of the invention

to provide a stZucture for eliminating the drawbacks

found in the above-mentioned conventional synthetic

resin pipe with a joint.

#
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In order to attain the above and other objects, a

synthetic resin pipe with.a joint is prbvided such that
a given joint portion is formed .iz_xte.g-rally with a
synthetic resin pipe at the time the synthétic resin pipe
is moided, thereby eliminating the need to connect a
'separateiy formed joint to the pipe end portion of the
synthetic resin p_ip_e_- after the synthei:ic resin pipe is
mdided’. E‘urtf:e:..', when connecting together two
synthetic res:j.n pipes of this type, the other synthetic
resin pipe inay be simply inserted into one synthetic
resin pipe, i.e., their mutual connection éan 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
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 exemplafy
non-limiting embodiments), a large-diameter
c-:ylindrical portion 12 formed in a deep portion trlxereo'f
continuous with the open guide c_ylinder 11 and having
a diameter larger than front and rear walls extending
in the axial direction of the pipe, andan outwardly
facing projection 14 dispeosed in a portioh. of the

large~-diameter cylindrical portiom 12.

3
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Further included is a separately produced engaging -

ring R having a non-annular or substantially C~like shape

" when viewed from the side surface. The engaging ring '

R includes an inclined guide surface 31 having a large
inside diameter in the width—direction on a side eﬁd face
3la and having a small inside diameter on a deep side.
Thé_engaging ring R fuither includes a securihg stepped
portion 32 form'ed. on the deep side, a plurality of cut-out
portions 33, formed by cutting out the inclined surface
31, and a projection 34 projecting £rom a portion of the
outer peripheral surface of the engaging ring R.
| Another pipe en‘d portion Pb to be connected includes
an inclined cylinder 21 with a diameter larger omn the
deep side than on the end face, a securing stepped portion
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.

The engaging ring R is inserted into the inside
portion 13 of the large-dj_.ameter 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

4
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'Pa and also such that the projection ‘34 on the outer

per-iphéral surféce of the ring R is fitted with the inner
surface re_cessedl portion of the -outwardiy ,facing
proj_eéfion 14 of the large-—diametér.cylindrical portion
12. | |

In providing'th.e' above-structure of the invention,
the other pipe end portion Pb may include, bn the deep
side of the p'ort'ion whezre the projecting portion 23 is
provided, a waterproofing ring 25 which can tightly
contact the inner péripheral su'rface 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
may be formed substantially equal in diameter to the
inner peripher#l surface of the open guide cylinder 11
provided in one pipe end poxrtion 15a, and annular recessed
g;oovés 26 may be formed in the outer peripheral surface
of the present deep-side cylindrical portion for fitting
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
portien Pb may be formed to include, in the

circumferential direction of the ring (R) or the other

]
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pipe end portion Pb, the inclined surfaces 23a, 33a for

allowing their opﬁbsite- connecting par.tners. to slide
togethex 'easily.'

In addition, the synthetic resin pipg according to
thel invention may have a smooth ogter shalpe oran uﬁevenly
corrugated outer 'shépe.. When the synthetic resin pipe
has an unevenly corrugaﬁed outer shape, the corrugat'ed
shépe may be spi-ral‘.or annular. Further, regarding the
corrugated shape of the_ unevenly corrugated synthetic
resin pipe, the raised and recessed portions both may
be round,' or alterﬁativel.y, the raised portions may be
angular and the recéssed portions may be round.

In a connection of respective pipe end portionms,
(e.g., two synthetic resin pipes of this type), ‘the pipe
end portion Pb of one synthetic resin pipe may be simply
inserted into ﬁhe pipe end portion Pa of another
synthetic resin pipé in the pipe’s axial direction.

In this insertion operation, the other pipe end
portion Pb contacts the inclined . guide surface 31 of the
ring R through the inclined cylinder 21 formed in the
leading end portion. ~ The other pipe end portion Pb moves
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.

§
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When thé_.securing stepped portion 22 of the other

pipe end p'ortion. Pb passes through the inclined guide

surface 31, the spreading force in the peripheral

direction is halted with a snap, thereby returning the

ring R to its' original state and signalihg the end of .

the inserting operation with 2 snapping sound.

Thus, the securing stepped portion 22 of the other
pipe end portion Pb is engaged with the se.curing.stepped
portion 32 formed on the deep side of the inclined g‘pfi.de
surface 31 of the ring R. This prevents the other pipe
end portion Pb from moving in a reverse direction and
discénnecting . |

At this point, the plurality of projecting portions

- 23 of the other pipe end portion Pb are fitted into the

plurality of cut-out portions 33 of the ring R, thereby
préventing_ the' other Iﬁipe 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
the.'invention, a2 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.

7
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To disconnect the mutual connection between the two

'synthetic resin pipes, if ‘the pipe end portion Pb of the

other synthetic resin pipe is rotated in the periphéral

direction with respect to the pipe end portion Pa of one
.synthetic resin pipe, then the projecting portions 23
of the other pipe end portion Pb fitted to the cut-out

portions 33 of the ring R are rotated, thereby to produce

~a rotating force in the peripheral direction. As a

result, the other pipe end portion Pb is released from
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
surface of the inclined cylinder 21, thereby to remove
the mutual engageﬁent between the securing stepped
portion 32 and securing steppéd 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
portions Pa and Pb can be disconnected.

Therefore,_ to disconnect the two synthetic resin
pipes, one pipe ‘may be rotafed once in the peripheral
direction with respect to the other pipe and,

subsequently, the one pipe may be extracted from the

# 10/ 33



)\

99- §-22; B:18PM;NGB $

10

15

20

.DREW & NAPIER . 0355613955

This Sheet Has Been R

[ HII I IIII

othei plpe in the plpe' s axial direction. That is, the
mutual connectlon between the two synthet:.c resin p:.pes
can be dJ.sconnec_ted_by a simple two-_stage cperat;.on.

The-present.discﬁflosure. re'lat'es to subject matter
contained in Japanese Patent Application No. ﬁei.
10-288789, filed on September 25, 1998, and which is
expressly incérporated_ hereiﬁ by reference in its
entirety. .

 BRIEF DESCRIPTION OF THE DRAWINGS

The Iforegoing and other objects,. aspects and
advantages will be better understood from the fblldwing
detailed description of preferred embodiments of the
invention with reference to the drawings, in which:

FIGI. 1 is a perspective view of the main portions
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

embodim_er;t of the invention, showi'ng' a non~connected
stﬁte thereof;

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

F1G. 4 is a front view of the end face shapes of

9
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the above main portions of a synthetic resin pipe in a

first embodiment of the invention:

FIG. 5 is a perspective view of fhe main portions

“of a synthetic resin pipe with a joint according to a

second embodiment'of the invention; and
FIG. 6 is a partlally longitudinal side view of the
main portzons of .a synthetlc resin pipe in a third

embodiment, show1ng a connected state thereof.

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 invehtion.
Pirst Embadi :

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 describéd
below.

In particular, FIG. 1 is a perspective view of the
respective pipe end portions Pa, Pb of two synthetic
resin pipes to bé 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
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of the two synthetic resin pipes and the ring. FIG. 3
is a partially lo'ngitudinal side view of the two

synthetic resin pipes, showing a state where they are

connected together. FIG. 4 is a view of the end-face

side shapes of the two synthetic resin pipes and the ring.
The synthetic resin pipe shown in the first

embodiment is a pipe whose pipe wall 1 includes a

plurality of large diameter portions 2, each having a

square section with corners thereof rounded off, and a
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
integrally of a polyolefin system resin such as
polyethylene résin (PE), polypropylene resin (PP) or a
similar material. Although the pipe material is not
l'imitéd to a specificmaterial, preferably, the pipewill
be formed of a material that is highly resistant to
weather conditions.

In the pipe end portion 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
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conical shape. In the deep portion of the pipe end

portion;Pé, formed continuously with_the open guide

cylinder 11, a large~-diameter cylindrical .portion 12 is

formed having an octagonal-shaped _section_ and also
having a diameter la_réef than front and rear walls, 12a
aﬁd 12b, respectively extendin-g' in'the_axial direction
of the pipe. Additionally, as shown in FIG. 1, on a
portion of the l.arge diameter cylindrical portion 12 on
the lower right side of the large diameter cylindrical
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 ﬁortion.lz, an engaging ring R, which is
produced separately, is insefted. The ring R, when it
is viewed .from- the side surface, is substantially C-
shaped (e.g., not a completely annular shape because it

i; brdken away in part). Also, the ring R includes an

inclined guide surface 31 extending up to the middle

positibn of the ring R in the direction of the width.
The ring R also includes a non-inclined large~diameter
cylindrical portion 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
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The inclined guide surface 31 is structured such

31.

that the inside diameter of end face 3la is 'a_large

diameter, whereas the deeper side has a smaller diameter. '

Alsb, in the quadrisected portions of thé incliﬁed'
surfaéé 31, in the periphefél direction, there are formed
cut-out pdrtions 33.

On a portio.n of the outer peripheral sﬁrface of the
ring R, there is a projection 34 which_fits into the inner

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 therepf in the peripheral direction of the
ring R. The two inclined surfaces 33a make it easy for
proj ect:.ng pcrt:.ons 23 formed on the other pipe end
portion Pb to move up the inclined guide surface 31, when
the ofher pipe end portion Pb is rotated in the peripheral
direction with respect to one pipe end portion Pa.
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 ﬁay be disposed at any

position in the peripheral direction of the ring R and

13
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'there may be more than one progecta.on 34.

Regardlng the structure of the pipe end portlon Pb.

of fhe other pipe to be connected, in the_ pipe end, there
is formed an inclined cylinder 21 which is lérger in
diameter on the deep side thereof than on the end face
sidel. The rear side,of the ihclined cylinder 21 is formed
as a cylindrical-shaped .portiox-'l 24 having a smaller

diameter. The J:"ear.surf.ace of the inclined cyiinder 21
inciudes a securing stepped portion 22 which can be

engéged_ 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. |

Also, the rear of the small-diameter
cylindrical-shaped portion 24, includes two front and
rear annular ribs. Between the two annular ribs, an
annular recessed groave 26 is formed, into which is
fitted a waterproofing ring 25 which increases in
diameter toward its rearward end. The waterproofing
ring 25 includes an inclined outer peripheral surface,
and the outer peiipheral 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
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inner péripheral surfaée of the open guide cyl;nder 11
of one pipe end portion Pa. |
Addltlonally, regardlng the shapes of the
-projecting portlons 23, each of them may 1nclude two
s inﬁlined surfaces 23a respectlvely formed on the two
sides thereof in fhe peripheral direction of the inclined
cylinder 21 (e.g., see FIG. 1), similar to the inclingd
'surfaceS'SBa foémed on the cut—out.portiqﬁs 33 of the
ring R. 1Inclined surfaces such as these may be formed
.10 on either the cut-out portions 33 of the ring R or on
the prcjecting“portidns 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 iwmaginary line in'FIG. 2, is inserted into the inside
portion 13 of the lafge—diamete: cylindrical portion 12
of one pipe end portion Pa. In this manner the
large;diameter side end face 31a of the inclined guide
surface 31 is situated on the entrance side of the pipe
20 end portion Pa and also the projedtion 34 disposed on
the outer periph'eral surface of the ring R is fitted with
thé inner surface recessed portion of the outwardly
facing projection 14 of the large~diameter cylindrieai

portion 12.

1s
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Therefore, with the two synthetic resin pipes, thus

il

| structured in a connecting operation, if the other pipe

end portion Pb is simply inserted into one pipe end

portion Pa in the axial direction of the pipe (e.g., as

showh by an arrow b in f‘IG. '2) r then the two pipe end
pértions Pa and Pb can be connected 'sﬁch that they are
prévented from disconnecting and from moving in a
circumférential' direction thereof.

" To dis_connect_ the two pipe end portions Pa and Pb,
the other pi_pe‘ end portion Pb may be rotated once inlthe
circmnferential direction thereof with respect to one
pipe end portion Pa. After rotating the other pipe end
portion Pb, portion Pb can be éxtractéd from pipe end
portion Pa in the axial direction of the pipe, thereby
completing a disconnecting operation.

In connecting together the pipe end portions Pa and
Pb, when the secur'ing stepped portion 22 of the
i_nsertion—-side pipe end portion Pb passes through the
inclined gﬁide surface 31 of the ring R, the ringR returns
to its original state and emits a snapping sound. The
snapping sound signals the compietion of the insextion
operation and that the two pipe end portions Pa and Pb

are connected.

The above-described structure of the first

16
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| embodlment of the present invention provides the

advantage that a connection between two synthetic resin

pipes can be achieved safely and positively.

FIG. 5 is a perspective view of a ring R and the
large—diameter cylindrical pbrtion 12 of one pipg_ end
portion. Pa which' are respectively the main portioné of
a second embodiment of a synthetic resin pipe according
to the present invention. o |

In the second embodiment, the latge-diameter
cylindrical portion 12 of the pipe end portion Pa is
formed so as to have a substanfially square—shéped
section. The four corner portions of the large-diameter
cylindrical portion 12 are formed as proj ecfions which
respectively correspoﬁd to the oﬁtwardly facing
projection 14 employed in the previously described first
embodiment.

The ring R includes a projecting portion 34 having
substantially the same shape as the inner surface of each
of the outwardly prbjecting 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

17

# 19/.33



3 gg- 9-22; BUIBPMINGE W .. 'DREW & NAPIER . ;0355613955 #20/.39

is Sheet Ha$ Been Replaced

HII|||||II|| I lll IIII

portion 12. With this structure, the substantially

square-shaped large-diameter cylindrical portion 12
accordiﬁg to the second embodiment can be substituted
for the large~diameter cyiindrical portion 12 including

5 _fh‘e'substantially octagonal—shéped outward facing
projection 14 of the first embodiment.

Further, the large-diameter cylindrical portion 12
including the sw:I.bstantial ly octagonal-shaped outward
facing projection 14'according to the first embodiment

10 can also be formed as a simple large-diameter cylindrical
portion.
Third Embodiment
FIG. 6 shows a ring R and the pipe end portions Pa .
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
p_rojeéting 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

18
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26. Using this st:;ucture, the two synthetic resin pipes

can be securely connected in a watertight manner.

With the above-described unique and unobvious
features of the present invention, many configurations
are made possible. For example, according to one aspect
of the invention, a synthetic resin pipe with a joint

may have one pipe end portion Pa on one end side and

anothef pipe end portion Pb on the other end side. Also, -

according to another aspect of the invention, one
synthetic resin pipe with a joint may have one pipe end
portion Pa on each end' side, while the other synthetic
resinpipe with a joint may have the other pipe endportion
Pb on each end side.

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

For example, in the illustrated embodiments, the
inclined surfacé 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

1s
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the ring R toward the deep end side, and the end face
of'the'deep side can be used as the securing stepped
portion 32.

As clear from above, a synthetic resin pipe with

a joint havi?xg the structure described above according

to the invention and in which a simple opér_ation.that

the ring R has been inserted into the large-diameter

cylindi:ical po:fion of one pipe end portion in a simple
opération can connect together two synthetic resin pipes
of this type. The ofher pipe may be simply inserted into
one pipe in the pipe’s axial directiom, thereby
completing the connection of the two pipes with a very
simple one-touch operation.

Further, to disconnect the two pipes, the pipe end
portion of the other pipe may be rotated once
peripherally with respect to the pipe end portion of one
pipe and, subsequently, the othér pipe may be extracted
from one pipe in the pipe axial direction. Thus,
disconnecting the two pPipes can be accomplished in a
simple two-stage operation (e.g., rotating a pipe and
extracting). 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

20
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a separately produced joint to the pipe end portion of

a molded synthetic resin pipe is eliminated. A joint
portion is formed integrally with a synthetic resin pipe

simultaneously with the molding of the synthetic resin

' pipe, thereby eliminating mounting a joint onto the end
| -portion of a synthetic resin pipe. Thus, the watertight

~condition of the.synthetic resin pipe will not be

jeopardized by any joint mounting portion. Thus, the
present invention keeps the connected portions of the

two pipes securely watertight.

While the invention has beén described in terms of

several preferred embodiments, those skilled in the art

will recognize that the invention can be practiced with

modification within the spirit and scope of the appended

claims.

21
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.What is claimed iss

1. A synthetic resin éipe %_;vith a joint, comprising:

‘a first pipe end portion-to be connected, includiné
an 6peﬂ guidé cylinder, a large-diameter cylindrical
portion formed in 2 deep portion thereof continuous with
said open guide.-cylind'er and having a2 diameter larger
than front and :eai: -walls extendizllg. in an axial direction
of said synthetic resin pipe, and an outwardly-facing
projection disposed in a portion of said large-diameter
cylindrical portion: |

a separately produced engaging ring having a

non-annular or substantially C-like cross—sectional:
shape, said eﬁgagiﬁg ring including an inclined guide
surface, h;vizig a large inside diameter on a width-
direction one end face side thereof and havin.g a small
inside diameter on a deep side thereof, said engaging
ring further including a securing stepped portion formed
on the deep side thereof, aplurality of cut-out portions,
res?ectively formed by cutting out said in.(:lJ;.ned surface,
and a projection’ projecting from a portion of the outer
peripheral surface of said engaging ring:; and

a second pipe end portion to be connected, including
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an incl’ined cylinder lafger in ﬁi_ameter on the deep side
thereof than on éﬁ end face theréof, a securing ste?ped
portion formed'on a rear surface of said inclined
cylinder, and a plurality of piojecting po:tions.
respectively provided at peripherai-direction- |
positions of a rear portion of said inclined cylinder
that respectively correspbnd to said cut-out portiohs
of said ring,

wherein said engaging ring is inserted into an
inside portion of said large-diameter cylindrical
por£iqn of said first pipe end portion such that said
large-diameter side end face of said inclined guide
surface is situated on an entrance side of said first
pipe end portion and also such that said projection on
the outer peripheral surface of said ring is fitted with
the inner surface recessed portion of said outwardly
facing projection of said large-diameter cylindrical

portibn.

2. The synthgtic resin pipe with a joint as set forth
inClahnl,whereinsaidsecondpipeendportioﬁincludes,
on the deep sidé of the portion thereof where said

Projecting portion is provided, a waterproofing ring for
tightly contacting the inner peripheral surface of said
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open guide cylinder formed in said first pipe end

portion.

3. The synthetic resin pipe with a joint as set forth
in Claim 1, wherein one of said cut-out portions of said

rihg and said projecting portions of said second pipe

end portion includes, in the circumferential direction

of said ring or said second pipe end portion, inclined
surfaces for alldwing_ their mating partners to move up

thereonto.

4. The synthetic resin pipe ;vith 2 joint as set forth
in Claim 1, wherein both of said E:ut-out-portions of said
ring and said projecting portions of said second pipe
end portion inclﬁde', in the circumferential direction
of said ring or said second pipe end portion, inclined
surfaces, for allowing their mating partners to move up

thereonto.

5. The synthetic resin pipe with a joint as set forth

in Claim 2, wherein one of said cut=-out portions of said

ring and said projecting portions of said second pipe.

end portion includes, in the circumferential direction
of said ring or said second pipe end portion, inclined
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surfaces, for allow:.ng their mating partners to move up

thereonto. '

6. The synthetic resih pipe with a2 joint as set forth

in Claim 2, wherein both of said cut-out portions of said -

ring and. said projecting portions_ of said second pipe
end portion include, in fhe circumferential direction
of said ring or said second pipe end portion, inclined
sﬁrfaces, for all-owing _their mating partners to move up

thereonto.

7. The synthetic resin pipe with a2 joint as set forth -

in Claim 1, wherein.the outer peripheral surface of the
deep-side cylindrical po_rtion. of said second pipe end
portion is formed substantially equal in diameter to the
inner periphefal surface of the open guide cylinder of

said first pipe end portion.

8. The synthetic resin pipe with a joint as set forth

in Claim 7, further comprising a plurality of annular

' recessed grooves formed in the outer peripheral surface

of the deep-side "cylindrical portion of said second pipe
end portion and a waterproofing ring received by said
plurality of annular recessed grooves.

25

4217 39



99~ 3-22; 8:1BPMINGB %38 ' DREW & NAPIER 10355613955

e

iy o

9. The synthetic resin pipe with a2 joint as set forth

" in Claim 1, wherein at least one of said first and second

pipe end portions has an outer periphery having a

substantially round cross-sectional shape.

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

unevenly corrugated outer shape.
11. The synthetic resin pipe with a joint as set forth
inClaim 10, wherein said unevenly corrugated outer shape

has a spiral form.

12. The synthetic resin pipe with a joint as set forth

inClaim 10, wherein said unevenly corrugated outer shape -

has an annular form.

13. The sjnthetic resin pipe with a joint as set forth
in Claim 10, wherein at least one of said first and second
pipe end portions has an outer periphery having an
unevenly corrugated outer shape including raised and
recessed portions having a round shape.
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1  14. The synthetic resin pipe with a joint as claimed
2 in Claim 10, wherein at least one of said fi.r's_t and second
3 . pipe end portions has an outer 'peripheiy having an
4 unevenly ;orrugated outerlshape including'raiéed
5 portions that are éngul_ar and recessed portions that have
6 a round shape.
1 i5. The syntheﬁic resin pipe witﬁ a joint as claimed
2 in Claim 1, further comprising a pipe wall, coupled to
3 one of said first and second pipe end portions, which
4 comprises a plurality of large'diameter portions, each
5 hav.jing a square cross—séction-with corners rounded off,
6 and a plurality of small diameter portions, each having
7 a circular cross-section, that are alternately arranged
8 aleng the.axiél direction of'tﬁe pipe.
1 1s. The synthetic resin pipe with a joint as claimed
2 | in Claim 1, further comprising a main body, coupled to
3 one of said first and second pipe end portions, said main
4 body and said first and second pipe end portions being
} 5 formed integraliy of a polyolefin system resin.

1 17. The synthetic resin pipe with a joint as claimed
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in Claim 16, wherein said polyolefin system resin

comprises af least one of polyethylene resin (PE) and

polypropylene resin (PP).

18. A pipe with a joint, cohprising:

a first pipe end portiﬁn tc. be connected, including
an open 'guide cylinder, a large-diameter cylindrical
portion formed in a deep portion thereof continuous with
said open guide cylinder and ha‘.vihg a diameter larger
than front and rear walls extending in an axial direction

of said pipé, and an outwardly facing projection disposed

in a portion of said large-diameter cylindrical portion:

a separately produced engaging ring including:

an inclined guide surface having a large
inside diameter on a Qidth—direction one end face side
thereof and having a small inside diameter on a deép side
therecf;

a secur:.ng stepped portion formed on the deep
side thereof;

a plurality of cut-out portions, respectively
formed in said inclined surface; and

a projection projecting from a portion of the

outer peripheral surface of said engaging ring.
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19. The pipe with a joint as claimed in Cla:'_.m 18, fﬁrther'

comprising:
| a second. pipe end portion to be cdmecte¢,

inclgding:

an inclined cylinder larger in diameter on thé
deep side thereof thah on an. end face thereof;

a securin§ stepped poi'tion formed on a rear
surface of said inclined cylinder; and

a plur.ality ‘of projecting portioms
respectively provided at peripheral-direction
positions of a rear porti'on of said inclined cylinder
that respectively correspond to said cut-out portions

of said ring.

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

wherein said engaging ring is inserted inte an
inside portion of said large-diameter cylindrical
portion of said first pipe end portion such that said
large-diameter side end face of said inclined guide
surf_ace is situated on an entrance side of said first
pipe end portion and also such that said projection on

29

# 31/ 39



99— 9-22; B:1BPM:NGB %4 DREW & NAPIER - 0355613355 - # 32/ 3

T ———
11 th';\outer-'peripheral surface of said ring is fitﬁed with
12 the.inner'surface recessed poftion of said.outﬁardly
13 facing proﬁec‘;ion of said .large-dia_mete'r cyhn_drical

14 portion.
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