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BACKGROUND OF THE INVENTION

The presen% invention relates to a pipe joint suitable

5 for making interconnection between corrugated pipes which are

formed of synthetic resin so as to have corrugated outer-

circumferential surfaces, particularly pipes which are

different from each other in shape of corrugation or in outer.

diameter, and further relates to a method of connecting

10 different-diameter pipes to each other by use of such a pipe
joint.

Such type of conventional pipe joints may be roughly
classified into a joint for pipes having pipe walls corrugated
spirally, and a joint for pipes having pipe walls corrugated

15 annularly. Generally, the former joint for spirally corrugated
pipes has such a structure that the whole (inner and outer)
shapes or at least the inner circumferential surface of the
joint is formed into a spirally corrugated shape which can fit
to the spirally corrugated shapes of pipes to be connected,

20 while the latter joint for annularly corrugated pipes has a
halved structure because of impossibility of plug-in connection
of pipes into the joint.

Both of those conventional pipe joints, that is, the
former joint and the latter joint, are formed for the purpose

25 . of making connection between two pipes which are identical in
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.Such type of conventional pipe joints may be roughly classified into a
joint for pipes having pipe walls corrugated spirally, and a joint for

pi pes having pipe walls corrugated 15 annul arly. CGenerally, the forner
joint for spirally corrugated pipes has such a structure that the whole
(inner and outer) shapes or at |least the inner circunferential surface of
the joint is formed into a spirally corrugated shape which can fit to the

spirally coHdiiordcezngatibnPhf@swhdcheadpdedn dter ddlinkeeth@ith
latter joint for annularly corrugated pipes has a halved structure because

of inpossi kiddh YottHewp! yReroinanvect rafedtefli pes asnt'Gdme-glnipdd Bopés of ,
t hose conventi onal plpe joints, that is, the

that is, pipes having the same predetermined shape.

Therefore, any of the conventional pipe joints, that

5 is, any of the joint for spirally corrugated pipes and the

joint for annularly corrugated pipes, cannot be used for

connecting pipes which are different in diameter or in shape of

corrugation other than same-shaped pipes having a predetermined

size, that is, pipes with a shape other than a predetermined

10 shape. In addition, in the joint for spirally corrugated

pipes, it is required to rotate long pipes relative to the

joint when the pipes are to be spirally connected to the joint,

while in the joint for annularly corrugated pipeé, it is

required to combine the two parts of the halved joint by means

15 of fastening bolts, or the like. Accordingly, there has been

such a problem in either joint that it takes time and labor to

connect pipes, and it is impossible to perform piping work

rapidly.

20 SUMMARY OF THE INVENTION
It is therefore an object of the present invention to
solve the foregoing problems belonging to the conventional
joints. It is another object of the present invention to
provide a pipe joint which can connect pipes to each other even
25 if the pipes are different from each other in diameter or in:

shape of corrugation, and to provide a connection method by
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former joint and the latter joint, are formed for the purpose 25 of
maki ng connecti on between two pipes which are identical in 2 shape of
corrugation and which are equal in outer dianmeter with each other
(hereinafter referred to as "sane-shaped pipes”), that is, pipes having the
sane predeterm ned shape. Therefore, any of the conventional pipe joints,
that 5 Is, any of the joint for spirally corrugated pipes and the

joint for bR byeROIddHi@d o PBEtwEBANYiged UsieflchOhre different in
diameter or in shape of corrugation can be performéd as
effectively as in the case of the connection between the same-
shaped pipes.

5 The configuration of the joint according to the present
invention is such that the joint is a cylindrical body having
an inner circumferential surface, a diameter of which is larger
than any of outer diameters of two pipes to be conﬁected, the
cylindrical body being provided with an annular projecting

10 strip portion formed in an approximately axially intermediate
portion so as to project radially inward, first and second
cylindrical portions respectively disposed on opposite sides of
the annular projecting strip, annular projecting portions
projecting radially outward so as to form annular space

15 portions in approximately intermediate portions of the first
and second cylindrical portions respectively, and through holes
formed respectively in the annular projecting portions for
injecting a foamable and curable liquid agent.

Such a pipe joint may be realized in such a manner that

20 the first and second cylindrical portions have sealing bodies
respectively, the sealing bodies being bonded on inner
circumferential surfaces on the opposite sides of the annular
projecting portion and on inner circumferential surfaces on the
opposite sides of the annular projecting portion respectively,

25 and being formed of a compressible and deformable material, or:

that the thickness of the sealing body formed on the first
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.connecting pipes which are different in dianeter or in shape of corrugation
ot her than sane-shaped pi pes having a predeterm ned size, that is, pipes
with a shape other than a predeterm ned 10 shape. In addition, in
the joint for spirally corrugated pipes, it is required to rotate |ong
pipes relative to the joint when the pipes are to be spirally connected to
the joint, while in the joint for annularly corrugated pipes, it is

requi red tOc?QﬂHﬂﬁﬁc&bepéﬁ@Léﬁfi§ & £ fdveeril pesh t1HaY P tiRARR NS n rgﬁif

fasteni ng bo or the like. Accordingly, there has been such a
in either j@bphedheh thet 3k€6ndli 8912ndriekdr pbeteennect pipes, and it is

I npossible to perform pi ping work rapidly.

In addition, in a method of connecting pipes by use of

a pipe Jjoint having such a structure, sealing bodies of a

"5 compressible and deformable material are bonded onto inner
circumferential surfaces on the opposite sides of the annular
projecting portion of the first cylindrical portion
respectively, each of the sealing bodies having such a
thickness that the inner diameter of the first cylindrical

10 portion after the sealing bodies are bonded thereto is
approximately equal to or slightly smaller than the outer
diameter of the pipe which is one of the pipes to be connected,

and sealing bodies of a compressible and deformable material

are bonded onto inner circumferential surfaces on the opposite

15 sides of the annular projecting portion of the second
cylindrical portion respectively, each of the sealing bodies

having such a thickness that the inner diameter of the second
cylindrical portion after the sealing bodies are bonded thereto

is approximately equal to or slightly smaller than the outer

20 diameter of the pipe which is the other one of the pipes to be
connected; the pipes are pressed into the first and second
cylindrical portion 11 and 12 respectively; and a foamable and
curable liquid agent is injected into the inside space portions
through the corresponding through holes so that the space

25 portions are filled with foamed and expanded hardened substance:

of the liquid agent injected therein to thereby connect the
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.20 - SUMVARY OF THE INVENTION It is therefore an

obj ect of the present invention to solve the foregoing probl ens bel ongi ng
to the conventional joints. It is another object of the present invention
to provide a pipe joint which can connect pipes to each other even 25

If the pipes are different fromeach other in dianeter or in shape of
corrugation, and to provide a connection -nethod by 3 which even

connecti on Bgﬁ@gegaeggegi&ﬁhgp.are different in

In addition, the connection using such a joint as

mentioned above may be performed in a method comprising the

steps of: bonding sealing bodies of a compressible and

5 deformable material onto outer circumferential surface portions

of two pipes near respective ends of the two pipes to be

connected to each other, the sealing bodies confronting the

opposite sides of the respective annular projecting portions of

the joint when the pipes are inserted into the joint, each of

10 the sealing bodies having such a thickness that the outer
diameter of the pipe on which the sealing body is bonded is
approximately equal to or slightly larger than the inner
diameter of the joint; pressing the pipes into the first and
second cylindrical portions respectively; and injecting a

15 foamable and curable 1liquid agent into the inside space
portions through the corresponding through holes so that the
space portions are filled with the foamed and expanded hardened
substance of the liquid agent injected therein to thereby
connect the pipes water-tightly.

20 Not limited specifically, preferably, the material of
the joint according to the present invention may be a hard and
thermoplastic synthetic resin material such as hard
polyethylene, hard polypropylene, hard polyvinyl chloride, or
the like, which is easy to be formed and difficult in aged

25 deterioration. The sealing bodies which are compressible and

deformable, and which are to be bonded to the inner
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.dianmeter or in shape of corrugation can be perforned as effectively as in
the case of the connection between the sane- shaped pipes. 5

The configuration of the joint according to the present invention is such
that the joint is a cylindrical body having an inner circunferenti al
surface, a dianeter of which is larger than any of outer dianmeters of two
pi pes to be connected, the cylindrical body being provided with an annul ar

pr o] ect i Ng ditcumfe bt P Ydd Hd FrmRtle aoiatapakextafrakekm | fbtded of
i ntermedi ate portion so as to project radially inward, first and second

cylindricala pesmp@rstiesPeckbyel matieriagebONfoRRed! mateirdey of t hgpsaRul ar
projecting strip, annular projecting portions
synthetic resin, or the like so as to be easily compressed and
deformed at the time of pressing pipes into the joint. 1In
5 addition, although the sealing bodies do not have specific
sectional shapes, they are preferably shaped into flat bands or
rectangular bands, which are easily bonded to the inner
circumferential surface of the joint. In this case, it is
convenient to bond the sealing bodies onto +the inner
10 circumferential surfaces of the joint easily and rapidly if a
bonding agent such as a pressure-sensitive bonding agent is
applied onto one side (bonded side) of each sealing body.

In the pipe joint according to the present invention

having such a structure as described above, when pipes are to -
15 be connected to each other, sealing bodies respectively having
thicknesses coriesponding to the outer diameters of the two
pipes to be connected are selected, and bonded to the inner
circumferential surfdaces of the joint respectively, and one
pipe is pressed into the first cylindrical portion while the
20 other pipe is pressed into the second cylindrical portion as
mentioned above in the connection method. Then, a foamable and
curable liquid agent is injected through corresponding through
holes formed in the annular projecting portions, respectively,
so as to fill the space portions with the foamed and expaned
25 hardened substance of the curable liquid agent. Thus, the two

pipes can be connected to the joint water-tightly, easily and
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projecting radially outward so as to form annul ar space 15 portions in
approximately internedi ate portions of the first and second cylindri cal
portions respectively, and through holes fornmed respectively in the annul ar
projecting portions for injecting a foamable and curable |iquid agent. Such
a pipe joint may be realized in such a manner that 20 the first and
second cylindrical portions have sealing bodies respectively, the sealing
bodi es bmlyhﬂgumymlon_inner circunferential surfaces on the opposite sides
of the annul ar projecting portion and on inner circunferential surfaces on
the opposite sides of the annular projecting portion respectively, 25
and being fornmed of a conpressible and defornable material, or

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view illustrating the whole of
a first embodiment of a joint;

5 Fig. 2 is a front view of the same joint with its
upper-half thereof in vertical section;

Fig. 3 is a front view of the same joint with its
upper-half in vertical section, showing the state where sealing
bodies are bénded onto the joint in Fig. 2;

10 Fig. 4 is a front view of the same joint with its
upper-half in vertical section, showing the state where pipes
are connected to the joint in Fig. 3; and

Fig. 5 is a front view of the portion corresponding to

Fig. 2, illustrating a joint of a second embodiment.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of the present invention will be
described below with reference to the drawings.
Figs. 1 to 4 are diagrams showing a first embodiment of
a pipe joint 1 according to the present invention, wherein Fig.
20 1 is a perspective view illustrating the whole shape, and each
of Figs. 2 to 4 is a diagram illustrating the vertically
sectioned upper half portion. The joint 1 is formed by molding
a thick tube of hard synthetic resin by a blow molding means.

In the structure of the joint 1, the whole is cylindrical and
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.that the thickness of the sealing body formed on the first 4 cylindrical
portion is different fromthat of the sealing body formed on the second
cylindrical portion. In addition, in a nmethod of connecting pipes by use of
a pipe joint having such a structure, sealing bodies of a 5

conpressi bl e and deformabl e material are bonded onto inner circunferenti al
surfaces on the opposite sides of the annular projecting portion of the

first cyliygi o ckn®9£R8reof is about 3 to 10 mm though it varies in

accordance with the diameter thereof, the strength of pipes to

be connected, and so on. The diameter 3 of the inner

circumferential surface 2 -of the joint 1 is made larger by

5 about 5 to 20 mm than the outer diameter D of a large-diameter

one (left pipe P in Fig. 4) of pipes P and P’ to be connected.

In an approximately intermediate portion in the axial

direction, an annular projecting strip 10 is formed so as to

project radially inward and so as to have an approximately

10 trapezoid sectional shape as illustrated. Annular projecting

portions 13 and 14 projecting radially outward so as to have an

approximately trapezoid sectional shape are formed in the

respective approximately intermediate portions in first and

second cylindrical portions 11 and 12 which are disposed on the

15 opposite sides, that is, left and right sides, of this annular

projecting strip 10, and annular space portions S and S are

formed respectively in the insides of the annular projecting

portions 13 and 14. In addition, small-diameter through holes

15 and 15 for injecting a foamable and curable liquid agent are

20 formed respectively in these annular projecting portions 13 and
14.

In order to connect the pipes P and P’ to each other by
use of the joint 1 having such a structure as mentioned above,
as shown in Fig. 3, sealing bodies 16, 16 and 17, 17 are bonded

25 to the joint 1 annularly on the inner circumferential surfaces

on the opposite sides of the annular projecting portion 13 and
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-respectively, each of the sealing bodies having such a thickness that the
I nner dianeter of the first cylindrical 10 portion after the
sealing bodies are bonded thereto is approxinately equal to or
slightly smaller than the outer dianmeter of the pipe which is one of the
pi pes to be connected, and sealing bodies of a conpressible and deformable
mat eri al are bonded onto inner circunferential surfaces on the opposite 15

si des h : g [ f | [

t &a% Jd9t f) d (§P& i gl
portion res?}egthl ve ,O%relac sq’f e sea dall es rhaj\}l%r}:g suc aﬁ;jtz/(%{li E%’le(g%
that the i L era i t£@c§@&°“éy£¥hﬂﬂ§!éh$a| pbettibas afiier ddwe sea)ing

bodi es are onded’thereto I s approxi mately equal to or sllghtly smal | er
than the oyl@pectively. Each of the sealing bodies is formed in a manner

so that a formed body of synthetic resin is cut into a flat

5 band, and the back of the band is coated with a pressure-

sensitive bonding agent 18 and pasted with separate paper (not-

shown) temporarily so that the flat band can be bonded by

separating the separate paper. In this case, the sealing

bodies 16 and 17 having suitable thickness are selected and

10 used so that the inner diameters d and d‘ of the bonded sealing

bodies 16 and 17 become approximately equal to or somewhat

smaller than the outer diameters of the pipes P and P’ to be
connected, respectively.

Next, as for a method of connecting the pipes P and P’

15 to be connected to the joint 1 on which the sealing bodies 16

and 17 are bonded in such a manner as described above, the

pipes P and P’ are pressed into the joint 1 through the open

ends thereof till the pipe ends contact with the annular

projecting strip 10, as shown in Fig. 4. Then, the through

20 holes 15 and 15 for injecting a foamable and curable liquid

agent are position upward, and liquid foamable urethane resin

as the curable liquid agent is injected from the through holes

15 and 15 into the space portions S and S surrounded by the

outer circumferential surfaces of these pipes P and P’, the

25 inner circumferential surfaces of the annular projecting

portions 13 and 14 of the joint 1 and the sealing bodies 16, 16

-9 - Sheet Has Been Re; laced
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20 - di aneter of the pipe which is the other one of the pipes to be
connected; the pipes are pressed into the first and second cylindrical
portion 11 and 12 respectively; and a foamable and curable liquid agent is
injected into the inside space portions through the corresponding through
hol es so that the space 25 portions are filled with foamed and
expanded hardened substance of the |liquid agent injected therein to thereby

connect theyng 7 pipes F@éﬁééﬁi@@i§Y- The joint 1 is left as it is for a
required time, so that the resin is foamed to expand its
volume, these space portions S and S are filled with the foamed
and hardened urethane substance (C), and the two pipes P and P’

5 are connected to the joint 1 water-tightly.

In this connection, the sealing bodies 16 and 17 may be

bonded not onto the inner circumferential surfaces of the joint

1 but onto the outer circumferential surfaces of the pipes P

and P’ to be connected. That is, this connection using the

10 joint 1 may be performed in a method comprising the steps of:
bonding sealing bodies 16 and 17 of a compressible and
deformable material onto outer circumferential surface portions

near respective ends of two pipes P and P’ to be connected to

each other, which come to the opposite sides of the annular

15 projecting portion 13 and the opposite sides of the annular
projecting portion 14, respectively, of the joint 1 when the

pipes P and P’ are inserted into the joint 1, each of the
sealing bodies 16 and 17 having such a thickness that the outer
diameter of the pipe on which the sealing body is bonded is

20 approximately equal to or slightly larger than the inner
diameter of the joint 1; pressing the pipes P and P’ into the

first and second cylindrical portion 11 and 12 respectively;

and injecting a foamable and expanding curable liguid agent

into the inside space portions S and S through the

25 corresponding through holes 15 and 15 so that the space

portions S and S are filled with foamed and expanded hardened
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.-In addition, the connection using such a joint as nentioned above nmay be
performed in a nmethod conprising the steps of: bonding sealing bodies of a
conpressible and 5 def ornmabl e material onto outer circunferenti al
surface portions of two pipes near respective ends of the two pipes to be
connected to each other, the sealing bodies confronting the opposite sides
of the respective annul ar projecting portions of the joint when the pipes

are insert;gqtgs@agc@qﬂgfngaeemuqfd ent ihfeceed! tRerbedi &p havdghpuch

a thickness that the outer diamet’er of tThe pipe on which the sealing body
i s bonded ignaRAOXHER AP Widler @ ihtalyi.ghtly larger than the inner

di aneter of the joint; "pressing the pipes into the first and

The connection of the two pipes P and P’ by use of this
joint 1 may be performed in such a manner as follows. That is,
5 the joint 1 is connected to one pipe end of the pipe P by the
above-mentioned connection means in advance in a factory, or
the like, and shipped in a state that the joint 1 is connected
to the one end of the pipe P, so that only the other pipe P’ is
connected in the piping site to the joint 1 which is already
10 connected to the pipe end of the pipe P. In this case, there
is an advantage that piping work in the piping site can be

performed more rapidly and efficiently.
The embodiment shown in Fig. 4 shows the case of the
connection of the pipes P and P’ to each other, where the pipe
15 P on the left side in the drawing is a pipe having an outer
shape which is spirally corrugated while the pipe P’ on the
right side in the drawing is a pipe having an outer shape which
is annularly corrugated, the corrugation pitch of the left pipe
P is smaller than that of the right pipe P’, and the outer
20 diameter D of the left pipe P is larger than the outer diameter
D’ of the right pipe P‘. Therefore, the sealing bodies 16 and
17 shown in the embodiment has such a relationship that the
thickness of the left sealing body 16 is smaller than that of
the right sealing body 17, so that the inner diameter d of the
25 left sealing body 16 is larger than the inner diameter 4’ of-

the right sealing body 17, as shown in Figs. 3 and 4.
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-second cylindrical portions respectively, and injecting a 15 f oamabl e
and curable liquid agent into the inside space portions through the
correspondi ng t hrough holes so that the space portions are filled with the
f oaned and expanded hardened substance of the liquid agent injected therein
to thereby connect the pipes water-tightly. 20 Not limted
specifically, preferably, the material of the joint according to the

present invention #RY BRadiRa BoAIEs Ney R abti Gre A¥REDEL GorkRd B a
mat eri al such as hard polyethyl ene, hard pol ypropyl ene, hard pol yvi nyl

chloride, ¢hahBa lHdegy Wi sPntRetdEyreeib harimed fdadicbhpeessibleagad 25
deterioration. The Sealing bodies which are conpressible and
deformable material as described above, so that the sealing
bodies 16 and 17 are not always necessary to have thickness
5 corresponding to the outer diameters of the left and right
pipes P and P’ to be connected. Even if there is a difference
in outer diameter between the two pipes P and P’, sealing
bodies equal in thickness may be used when the difference is
not so large. In addition, although description has been made

10 in the embodiment that the back of each of the sealing bodies
16 and 17 is coated with the pressure-sensitive bonding agent
18 and pasted with separate paper temporarily, a bonding agent
18 may be applied onto the sealing bodies 16 and 17 or the
joint 1 at the time of bonding of the sealing bodies.

15 Fig. 5 is a diagram of a second embodiment,
illustrating the structure of a joint 1 and sealing bodies 16
and 17 bonded to an inner circumferential surface 2 of this
joint 1. The joint 1 in this embodiment has a structure
suitable for connecting two pipes which are different in outer

20 diameter largely from each other. In the joint 1, as shown in
Fig. 5, there is a large difference between an inner diameter
3 of its first cylindrical'portion 11 on the left side and an
inner diameter 3’ of its second cylindrical portion 12 on the

right side, so that the large and small diameters of the joint

25 1 approximately agree with the outer diameters of the two pipes:
P and P’ (not-shown) to be connected. Also in this case,
- 12 -
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.- def-ormabl e, and which are to be bonded to the inner 6 circunferenti al
surface of the joint, are preferably fornmed of a conparatively soft

material or foamed material of rubber, synthetic resin, or the like so as
to be easily conpressed and deformed at the time of pressing pipes into the
joint. In 5 addi tion, although the sealing bodies do not have
specific sectional shapes, they are preferably shaped into flat bands or

rectangul af . Hapds, YL CloMECERSH  HaP WIS forkdéd | 1'&¥he same manner as

described in the first embodiment such that the sealing bodies
16 and 17 are selected so as to have thicknesses corresponding
to the outer diameters of the two pipes to be connected, and
5 bonded onto the first and second cylindrical portions 11 and
12, respectively, so as to form the required inner diameters d
and d’, and then the pipes are connected to the joint. Thus,
the method of connection may be performed according to the
first embodiment, and the description thereof is therefore
10 omitted.

In order to make the present invention understood
easily, the structures of the two pipes P and P’ to be
connected has been described in the first embodiment such that
the pipe P has a spirally corrugated pipe while the other pipe

15 P’ has an annularly corrugated wall, and the outer diameters of
the two pipes P and P’ are different. It is a matter of course
that pipes to be connected by use of the joint 1 according to
the present invention are not necessary to be different in kind
of shape of corrugation and different in diameter, but the

20 joint 1 may be used for connecting pipes both of which are
spirally corrugated, both of which are annularly corrugated, or
both of which are the same in diameter. In addition, when no
axial force.is given to_pipes to be connected, or when a liquid
agent having an adhesive property with respect to pipes is used

25 as tﬁe hardened substance C filling the space portion S, the

joint 1 can be used also for connecting non-corrugated smooth
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"-circunferential surface of the joint. In this case, it is convenient to
" bond the sealing bodies onto the inner 10 circunferential surfaces of
the joint easily and rapidly if a bonding agent such as a
pressure-sensitive bonding agent is applied onto one side (bonded side) of
each sealing body. In the pipe joint according to the present invention
havi ng such a structure as descri bed above, when pipes are to 15 be

connected t hyQt sgakhig dj r iavel v hay hi,ekge S
correspondﬁﬁ& to PﬁeQ%ﬁ¥ErSSbgﬁef§$sf§ t he tm&hbl eg %%kggjgohgégte a?e

sel ected, a-AppAat tp@._ﬁehﬁ_ HBReYet|, F eNET 6 80t | AlacBHBGRP tof thBepkakaht
respectively, and one pipe is pressed into the first cylindrical portion
while the jinvention has the largest effect in that the joint 1 can be
used for connecting pipes which are different in kind of shape
5 of corrugation or pipes which are different in diameter, by
adjusting the inner diameters d and d’ of the pipes by using
sealing bodies.

According to the present invention, the curable liquid
agent is not limited to a so-called liquid one but may be a
10 jellied one. In other words, any agent may be used so long as
it can be injected from the through hole 15 into the inside
space portion S. In addition, preferably, the liquid agent may
be a material which has properties of foaming, expanding in
volume and being hardened, which is hardened within a
15 predetermined time, and which can be injected to fill the
inside space portion S easily. If the liquid agent is rich in
adhesive to pipes as mentioned above, it is more preferable

since water-tightness can be more ensured.
Although the embodiments which are considered to be
20 representative of the present invention have been described
above, the present invention is not always limited to the
structure of these embodiments, but it can be carried out by
suitable modification within the scope in which the above-
mentioned constitutional features of the present invention are

25 provided, the objects of the present invention can be achieved:

and the following effects can be produced.
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2320 . other pipe is pressed into the second cylindrical portion as
menti oned above in the connection nethod. Then, a foanmabl e and curabl e

liquid agent is injected through correspondi ng through holes forned in the
annul ar projecting portions, respectively, so as to fill the space portions
with the foamed and expaned 25 har dened substance of the curable

liquid agent. Thus, the two pipes can be connected to the joint
water-tightly, easijy aMbarent ' @Rl Ythe above description, a joint

10

15

20

25

according to the present invention has such a structure that in
a cylindrical body having inner diameter larger than any of the
outer diameters of two pipes to be connected, an annular
projecting strip projecting radially inward is formed in an
approximately axially intermediate portion of the cylindrical
body, annular projecting portions projecting radially outward
for providing annular space portions are formed respectively in
approximately intermediate portions of first and second
cylindrical portions disposed on the opposite sides of the
annular projecting strip, and through holes for injecting a
foamable and curable liquid agent are formed respectively in
these two annular projecting portions. Accordingly, the joint
has a unique effect, which cannot be expected in conventional
joints, in the point that the two pipes to be connected are not
necessary to be identical in kind, but may be different in kind
of shape of corrugation or in outer diameter, and they can be
connected without any problem by suitably selecting the
thickness of sealing bodies to be bonded onto the inner
surfaces of the joint to thereby adjust the inner diameter of
the joint.

In addition, since the annular projecting portions are
formed in the first and second cylindrical portions
respectively, a hardened substance of the injected liquid agent
fills the gaps between the inner circumferential surfaces of
these annular projecting portions and the corrugated outer
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.;BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view illustrating
the whole of a first enbodinent of a joint; 5 : Fig. 2is a
front view of the sanme joint with its upper-half thereof in vertical
section; Fig. 3 is a front view of the sane joint with its upper-half in
vertical section, showing the state where sealing bodies are bonded onto
the joint in Fig. 2; 10 Fig. 4 1is a front view of the sane

joint withdfs M@f@afexb@i 1|£hff£éé§aéFf§§£%é§nl slerlw egséhﬁnékét %h\éfﬂsﬁses

pi pes are connected to the Joint In I's a front view of
the portion&qd eJHUbtEl dke corrugated ones, so that the joint and the

pipes are prevented from moving relatively to each other,
particularly from moving relatively to each other in the axial

5 direction. Accordingly, the joint has a further effect that
both the pipes can be connected water-tightly easily.

In addition, in the method of connecting pipes, even if
the pipes to be connected are different in outer diameter as
mentioned above, the two pipes is held concentrically by using

10 the joint according to the invention, and by selecting and
bonding sealing bodies different in thickness, and a curable
liquid agent is injected from the through holes and hardened
while this concentric state is kept. Accordingly, the method
has an effect that pipes, even if they are different in

15 diameter, can be connected concentrically water-tightly,

rapidly and surely, without producing positional discrepancy.

Sheet Has Been Replaced
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- Fig. 2, illustrating a joint of a second enbodi ment. 15 DETAI LED
" DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred enbodi nents of the
present invention will be described below wth referentfrffr%he—d+amkng3;
Figs. 1 to 4 are diagrans showing a first enbodi nent of

e B jOInt 1
according to the present invention, wherein Fig. 20 “ ot B ﬁﬁlve
view illustrating the whole shape, and each of Figs.
iIlustrati Rggalthe o ild6ad Vigsect i oned upper hal f port | on

formed by mording a thi ck tube of hard synthetic resin by a b|OM/nD|dIng

nmeans. In the structure of the joint 1, the whole is cylindrical and

1 1. A joint for different-diameter pipes comprising a
2 cylindrical body having at least one inner circumferential
3 surface with a diameter larger than any of outer diameters of
4 two pipes to be connected,
5 wherein said cylindrical body comprises:
6 an annular inward projecting portion formed in an
7 approximately axially intermediate portion of said cylindrical
8 body so as to projeét radially inward;
9 a first cylindrical portion disposed at one side of
10 said annular inward projecting portion;
11 a second cylindrical portion disposed at the other side
12 of said annular inward projecting portion;
13 a first annular outward projecting portion projecting
14 radially outward so as to form a first annular space portion in
15 approximately intermediate portions of said first cylindrical
16 portion;
17 a second annular outward projecting portion projecting
18 radially outward so as to form a second annular space portion
19 in approximately. intermediate portion of said second
20 cylindrical portion;
21 a first through hole formed in said first annular
22 outward projecting portion for injecting a foamable and curable
23 liquid agent; and
24 a second through hole formed in said second annular

) A



i;B_the thi ckness thereof is about 3 to 10 mmthough it varies in accor dance
with the dianeter thereof, the strength of pipes to ’OT&hmH@cﬁeadeiirndd o)
u

on. The dianmeter 3 of the inner circunferential s joint 1
is made | arger by 5 about 5 to 20 nmthan the ou of a

| ar ge-di aneter one (left pipe Pin Fig. 4) of pipes P and P to be
connected. In an approximately internediate portion in the axial direction,

nul ar PLRleH ggagéb%hﬁglﬁorélaﬁrf@ﬂ iSPj st iy B eoamabledhall yukawpe d

and so as to have pproxi'mat el y

26 liquid agent.
1 2. A joint for different-diameter pipes as claimed in
2 claim 1, further comprising a first sealing body and a second
3 sealing body, said first sealing body being bonded on an inner
4 circumferential surface of said first cylindrical portion
5 except said first annular outward projecting portion, said
6 second sealing body being bonded on an inner circumferential
7 surface of said second cylindrical portion except said second
8 annular outward projecting portion, said first and second
9 sealing bodies being formed of a compressible and deformable
10 material.
1 3. A joint for different-diameter pipes as claimed in
2 claim 2, wherein a thickness of said first sealing body is
3 different from that of said second sealing body.
1 4. A joint for different-diameter pipes as claimed in
2 claim 1, wherein said first cylindrical portion has said at
3 least one inner circumferential surface with the diameter
4 larger than any of the outer diameters of said two pipes to be
5 connected, and said second cylindrical portion has an inner
6 circumferential surface with a diameter larger than an outer
7 diameter of one of said two pipes and smaller than an outer:
8 diameter of the other of said two pipes.

A



1{10-f; trapezoid sectional shape as illustrated. Annular projecting——
portions 13 and 14 projecting radially outward so as to have an taced
eplace
il

approxi mately trapezoi d sectional shape are fornmed in t Mlkis §
approxi mately intermediate portions in first and second
portions 11 and 12 which are disposed on the 15 opp

Is, left and right sides, of this annular projecting strip 10, and annul ar
space portions S and S are fornmed respectively in the insides of the
annul ar projecting portions 13 and 14. In addition, small-dianeter through

hol gs 15 and 15 fos,i i epéthed aoffoartrinectaing cdidlifbeehitqdidmegent mmipeL0
formed respectively in these annular projecting portions 13 and 14.

2 comprising the steps of:

3 preparing a joint comprising a cylindrical body having
4 at least one inner circumferential surface with a diameter
5 larger than any of outer diameters of two pipes to be
6 connected, said cylindrical body comprising: an annular inward
7 projecting portion formed in an approximately axially
8 intermediate portion of said cylindrical body so as to project
9 radially inward; a first cylindrical portion disposed at one
10 side of said annular inward projecting portion; a second
11 cylindrical portion disposed at the other side of said annular
12 inward projecting portion; a first annular outward projecting
13 portion projecting radially outward so as to form a first
14 annular space portion in approximately intermediate portions of
15 said first cylindrical portion; a second annular outward
16 projecting portion projecting radially outward so as to form a
17 second annular space portion in approximately intermediate
18 portion of said second cylindrical portion; a first through
19 hole formed in said first annular outward projecting portion
20 for injecting a foamable and curable liquid agent; and a second
21 through hole formed in said second annular outward projecting
22 portion for injecting a foamable and curable liquid agent;

23 bonding a first sealing body of a compressible and
24 deformable material onto an inner circumferential surface of-
25 . said first cylindrical portion except said first annular

T T T - 19 -
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ifJn prder'to connect the pipes P and P to each other by use of the joint 1
havi ng such a structure as nent iTaikSheealiiaBeen Reglacthiown in Fig. 3, sealing

bodies 16, 16 and 17, 17 are bond the joint 1 annularly on the
i nner circunferential surfaces on
e

_ ! \ si des of the annul ar
projecting portion 13 and 9 on opposl

_ : _ _ e sides of the annul ar
projecting portion 14 of the first and second cylindrical portions 11 and

12,7 ¢ especigutlatrd Breljeettinkepsetliong datld efirst fseralkichd bodynhanéng such

27 a thickness that an inner diameter of said first cylindrical
28 portion with said bonded first sealing body is approximately
29 equal to or slightly smaller than said outer diameter of said
30 pipe which is one of said pipes to be connected;
31 bonding a second sealing body of a compressible and
32 deformable material onto an inner circumferential surface of
33 said second cylindrical portion except said second annular
34 outward projecting portion, said second sealing body having
35 such a thickness that an inner diameter of said second
36 cylindrical portion with said bonded second sealing body is
37 approximately equal to or slightly smaller than said outer
38 diameter of said pipe which is the other one of said pipes to
39 . be connected;
40 pressing said pipes into said first and second
41 cylindrical portions respectively; and
42 injecting a foamable and curable liquid agent into said
43 first and second annular space portions through said first and
44 second through holes, said space portions being filled with
45 foamed and expanded hardened substance of said liquid agent
46 injected therein to thereby connect said pipes water-tightly.
1 6. A method of connecting different-diameter pipes,
2 comprising the steps of:
3 preparing a joint comprising a cylindrical body having
4 at least one inner circumferential surface with a diameter

- 20 -
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.- so that a formed body of synthetic resin is cut intq,a I 5 band, and
the back of the band is coated with a pressure- sensifd ; nt 18
and pasted with separate paper (not- shown) tenporari QF l flat
band can be bonded by separating the separate paper. t he
seal ing bodies 16 and 17 having suitable thickness are selected and 10
used so that the inner diameters d and d° of the bonded sealing bodies 16
and 517 becqpg- RBXNBLG! ¥£ CSikbér L P e ttrB®WRla FTRIStepipeaantihe Setend

di aneters of the pipes P and P° to be connected, respectively. Next, as for
a ngj hod ofpigRNNESt bRY ddithditas, Psand Ryllimdricdld bedgorwenpired iing + han
joint 1 on"which the sealing bodies 16

7 annular inward projecting portion formed in an approximately

8 axially intermediate portion of said cylindrical body so as to

9 project radially inward; a first cylindrical portion disposed
10 at one side of said annular inward projecting portion; a second
11 cylindrical portion disposed at the other side of said annular
12 inward projecting portion; a first annular outward projecting
13 portion projecting radially outward so as to form a first
14 annular space portion in approximately intermediate portions of
15 said first cylindrical portion; a second annular outward
16 projecting portion projecting radially outward so as to form a
17 second annular space portion in approximately intermediate
18 portion of said second cylindrical portion; a first through
19 hole formed in said first annular outward projecting portion
20 for injecting a foamable and curable liquid agent; and a second
21 through hole formed in said second annular outward projecting
22 portion for injecting a foamable and curable liquid agent;

23 bonding a first sealing body of a compressible and
24 deformable material onto first outer circumferential surface
25 portion of said first pipe, said first outer circumferential
26 surface portion confronting inner surface of said first
27 cylindrical portion except said first annular outward
28 projecting portion when said first pipe is inserted into said
29 first cylindrical portion, and said first sealing body having
30 _ such a thickness that an outer diameter of said first pipe with

T - 21 -
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.-and.17 are bonded in such a manner as described above, the pipes P and P
are pressed into the joint 1 through th&hi ﬂfhnmsnk @of till the pipe
ends contact with the annul ar prOJectlng homm in Fig. 4.

Then, the through 20 hol es 15 and 1 | a foanmabl e and

curable liquid agent are position upward, and |qU| oanable ur et hane

resin as the curable liquid agent is injected fromthe through holes 15 and

15 3pto t hesSRACBoRQEH! FHF s wlﬁxﬁ}lrﬁwdﬁd By pirbg i Alater yCigquutl etenbical

surfaces of these pipes P and P, the 25 i nner circunferenti al

surjaces odlighely anDatgéer PthhaACt BAg domieronsliknetrar 140Df saidj of hrst
and the sealing bodies 16, 16

33 cylindrical portion;

34 bonding a second sealing body of a compressible and
35 deformable material onto a second outer circumferential surface
36 portion of said second pipe, said second outer circumferential
37 surface portion confronting an inner surface of said second
38 cylindrical portion except said second annular outward
39 projecting portion when said second pipe is inserted into said
40 second cylindrical portion, and said second sealing body having
41 such a thickness that an outer diameter of said second pipe
42 . with said bonded second sealing body is approximately equal to
43 or slightly larger than an inner diameter of said second
44 cylindrical portion;

45 pressing said first and second pipes into said first
46 and second cylindrical portions, respectively; and

47 injecting a foamable and curable liquid agent into said
48 first and second annular space portions through said first and
49 second through holes, said first and second space portions
50 being filled with foamed and expaned hardened substance of said
51 liquid agent injected therein to thereby connect said pipes
52 water-tightly.
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.10 and 17, 17, respectively. The joint 1 is left as it is for a required
time, so that the resin is foanmed to expand its volunme, these space
portions S and S are filled with the foaned and hardened urethane substance
(©, and the two pipes P and P 5 . are connected to the joint 1
water-tightly. In this connection, the sealing bodies 16 and 17 may be
bonded not onto the inner circunferential surfaces of the joint 1 but onto

the outer circunferential supBsTRACEf OFh®HREI DESCROSUREP' to be connected.
That is, this connection using the

A joint which is a cylindrical body having an inner

circumferential surface, a diameter of which is larger than any

of outer diameters of two pipes to be connected, the

5 cylindrical body being provided with an annular projecting

strip portion formed in an approximately axially intermediate

portion so as to project radially inward, first and second

cylindrical portions respectively disposed on opposite sides of

the annular projecting strip, annular projecting portions

10 projecting radially outward so as to form annular space

portions in approximately intermediate portions of the first

and second cylindrical portions respectively, and through holes

formed respectively in the annular projecting portions for

injecting a foamable and curable liquid agent. A method of

15 connecting pipes by use of the above pipe joint, includes the

steps of bonding sealing bodies of a compressible and

deformable material onto the outer circumferential surfaces of

the two pipes to be connected or the inner circumferential

surfaces of the joint; pressing the pipes into the joint;

20 injecting a foamable and curable liquid agent into inside space

portions through corresponding through holes so as to fill the

internal space portions with a foamed and expaned hardened

substance of the liquid agent injected therein to thereby

connect the pipes to the joint water-tightly.

-
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10 joint 1 may be perforned in a nethod conprising the steps of:

bondi ng segggﬁgﬁpo annd 17 of a conpressible and defornable materia
onto outerdﬁé&gégieggégla surface portions near respective ends of, .t
pi pes P an nnected to each other, which cone to the ogﬁbsi e

si des of thet&hu}ar 15 projecting portion 13 and the opposite sides of
the annul ar projecting portion 14, respectively, of the joint 1 when the
pipes P and P are inserted into the joint 1, each of the sealing bodies 16
and 17 having such a thickness that the outer dianmeter of the pipge-ofp which
t he sealing body is bonded is 20 approxi mately equal to or slightly

| arger than the inner dlaneter of the joint 1; pressing the pipes P and P
into the

This Sheet Has Been Reﬂlaced
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first-and second cylindrical portion 11 and 12 respectively; and injecting

a foamabl e a able liquid agent into the inside space
portions S a%}%%rgtggo fghu(g correspondi ng through holes A&-adll 15

so that the sp&t¥2Zpbrtions S and Sare filled with foamed and expanded
har dened substance C of the liquid agent injected therein to thereby
connect the pipes water-tightly. The connection of the two pipes P and P
by use of this joint 1 may be perforned in such a manner as follows. That
IS,

2

2.

]
1318 2 10 21415 2/
\
3
2

IV ITIIS

1
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5 the joint 1 is connected to one pipe end of the pipe P by the
above-mention&d %‘%\ection neans in advance in a factory, or the |like, and
shipped in a i hdt] Dh%q oint 1 is connected to the one end of t,@g\yi pe
P, so that onl yfghe-jother pipe P is connected in the piping site ?o t He
joint 1 which is already 10 connected to the pipe end of the pipe P.
In this case, there is an advantage that piping work in the piping site can
be perforned nore rapidly and efficiently. The enbodi nrent shown in Fig. 4
shows the case of the connection of the pipes P and PP to each other, where
t he pi pe 15 P on the left side in the drawng is a pipe having an
outer shape which is spirally corrugated while the pipe P on the
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‘right" side in the drawing is a pipe having an outer shape which is

annul arly corrugated, the.corrugation pitch of the left pipe Pis smaller
than that of tgs ight7 pi ", and the outer 20 di anmeter D of ,the _
left pipe P is%%_gg?ﬁ]?ﬂag%t e outer dianeter D of the right pipe pN=Y
Therefore, the g bodies 16 and 17 shown in the enbodi nent has such a
rel ationship that the thickness of the left sealing body 16 is snmaller than
that of the right sealing body 17, so that the inner dianeter d of the 25

. left sealing body 16 is larger than the inner dianeter d of the right

seal ing body 17, as shown in Figs. 3 and 4.

le A
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12 The sealing bodies 16 and 17 are however forned of a foaned body of
synthetic resin, which is-a conpressible and deformable material as

descri bed at#&Ez o0 THad 38e sealing bodies 16 and 17 are not al wgys—
necessary to hi ckness 5 corresponding to the outer dianeters of
the left and right pipes P and PP to be connected. Even if there is a

difference in outer dianeter between the two pipes P and P

seal i ng bodi es

equal in thickness may be used when the difference is not so large. In
addi tion, although description has been nade 10 in the enbodi nent that

t he back of each of the sealing bodies
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enbodi nent, illustratingg t{e jiNr

and 17
joint 1

REPLACEMENT Hidezld SG REPLACEMENT SHE
1#3ﬁ?“€§§F@dQMt4l H%iBE@%gyre sensi tive bonding agent 18 and pasted dl
b &tleinieper: Rag &F-49 inaged mdi ng agent 18 may be applied onto the
138 drewingts) arpd g }gﬂotm&eq 1 pt the time of bonding of the
B Absgact15 : paged 2. to pagedi is a diagram of a second

ﬁﬁﬁ ne of a joint 1 and sealing bodies 16
bqnggg bp RECEHW?r C|rcunferertial surface 2 of this joint 1. The
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In the joint 1, &ﬁqm{ | 6112{'& ge difference
an i nner dianeter of i dsq?lr'lr |n rlcal'?gporﬁon 11 on the left

d an

BACKGROUND OF THE INVENTION

The presen£ invention relates to a pipe joint suitable
for making interconnection between corrugated pipes which are
formed of synthetic resin so as to have corrugated outer-
circumferential surfaces, particularly pipes which are
different from each other in shape of corrugation or in outer
diameter, and further relates to a method of connecting
different-diameter pipes to each other by use of such a pipe

" joint.

Such type of conventional pipe joints may be roughly
classified into a joint for pipes having pipe walls corrugated
spirally, and a joint for pipes having pipe walls corrugated
annularly. Generally, the former joint for spirally corrugated
pipes has such a structure that the whole (inner and outer)
shapes or at least the inner circumferential surface of the
joint is formed into a spirally corrugated shape which can fit
to the spirally corrugated shapes of pipes to be connected,
while the latter joint for annularly corrugated pipes has a
halved structure because of impossibility of plug-in connection
.of pipes into the joint.

Both of those conventional pipe joints, that is, the
former joint and the latter joint, are formed for the purpose

‘'of making connection between two pipes which are identical in

This is the replacement sheet
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i nner dianeter 3' of its second cylindrical portion 12 on the right side,

so tshat the large and small dianeters of the joint 25 1 approximately
agree with the outer. dianeters of the twgepipes P and P (not-shown) to be
“connect ed. Also in this case, 13 hottever, the connection may be

perforned in the sane manner as described in the first enbodi nent such that
the sealing bodies 16 and 17 are selected so as to have thicknesses

correspondlng to the outer diameters of the two pipes to be connected, and
hape of corrugation and which are equal in outer diameter with

each other (hereinafter referred to as "same-shaped pipes"),

that is, pipes having the same predetermihed shape.
Therefore, any of the conventional pipe joints, that
5 is, any of the joint for spirally corrugated pipes and the
joint for annularly corrugated pipes, cannot be used for
connecting pipes which are different in diameter or in shape of
corrugation other than same-shaped pipes having a predetermined
size, that is, pipes with a shape other than a predetermined
10 shape. In addition, in the joint for spirally corrugated
pipes, it is required to rotate long pipes relative to the
joint when the pipes are to be spirally connected to the joint,
while in the joint for annularly corrugated pipeé, it is
required to combine the two parts of the halved joint by means
15 of fastening bolts, or the like. Accordingly, there has been
such a problem in either joint that it takes time and labor to
connect pipes, and it is impossible to perform piping work

rapidly.

20 SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
solve the foregoing problems belonging to the conventional
joints. It is'another object of the present invention to
provide a pipe joint which can connect pipes to each other even

25 if the pipes are different from each other in diameter or in-

shape of corrugation, and to provide a connection -method by

This is the replacement sheet
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a

5 . bonded onto the first and second cylindrical portions 11 and 12,
respectively, so as to formthe required inner dianmeters d and d', and then
the pipes are connected to the joint. Thys, the nethod of connection may be
““perfornmed according tg the first enbodi nent, and the description thereof is
t herefore 10 omtted. In order to nmake the present invention
understood easily, the structures of the two pipes P and P to be connected
has been described in the first enmbodi ment such that the pipe P has a
spiral |y coftight €¥epi mennaqtdamebetveen ppipess whiclp aggs dif fenantar iy
corrugated wall, and the outer dianeters of the two pipes P and P -are
different. diameter \ 9 eilofShape L corrugation can be performed as

3

effectively as in the case of the connection between the same-
shaped pipes.

5 The configuration of the joint according to the present
invention is such that the joint is a cylindrical body having
-an inner circumferential surface, a diameter of which is larger
. than any of outer diameters of two pipes to be conﬁected, the
cylindrical body being provided with an annular projecting
10 strip portion formed in an approximately axially intermediate
portion so as to project radially inward, first and second
cylindrical portions respectively disposed on opposite sides of
the annular projecting strip, annular projecting portions
projecting radially outward so as to form annular space
15 portions in approximately intermediate portions of the first
and second cylindrical portions respectively, and through holes
formed respectively in the annular projecting portions for

Anjecting a foamable.and curable liquid agent.
Such a pipe joint may be realized in such a manner that
20 the first and second cylindrical portions have sealing bodies
respectively, the sealing bodies being bonded on inner
circumferential surfaces on the opposite sides of the annular
projecting portion and on inner circumferential surfaces on the
opposite sides of the annular projecting portion respectively,
25 and being formed of a compressible and deformable material, or:

that the thickness of the sealing body formed on -the first
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that pipes to be connected by use of the joint 1 according to the present

i nvention are not necessary to be different in kind of shape of corrugation
and different in dianeter, but the 20 joint 1 may be used for
‘connecting pipes both of which are spiraﬂly corrugated, both of which are
annul arly corrugated, or both of which are the sane in dianeter. In
addition, when no axial force is given to pipes to be connected, or when a
i quid agent havjng adhesi ve property with respect to pipes is used 25
as the hardﬁﬁﬁ%Péﬁ&EéiLﬁﬁ?§§qqI% O fEeE enfa & PFo ?Gn°§,tgﬁe5?61h991b%%ﬁ be
used al so fgr cq;nectiqg non-corr aafd.s .

ormed on the second cy

o

n rlchKggktion.
In addition, in a method of connecting pipes by use of
a pipe joint having such a structure, sealing bodies of a
5 compressible and deformable material are bonded onto inner
circumferential surfaces on the opposite sides of the annular
projecting portion of the first <cylindrical portion
respectively, each of the sealing bodies having such a
 thickness that the inner diameter of the first cylindrical
10 portion after the sealing bodies are bonded thereto is
.approximately equal to or slightly smaller than the outer
diameter of the pipe which is one of the pipes to be connected,
and sealing bodies of a compressible and deformable material
are bonded onto inner circumferential surfaces on the opposite
15 sides of the annular projecting portion of the second
cylindrical portion respectively, each of the sealing bodies
having such a thickness that the inner diameter of the second
cylindrical portion after the sealing bodies are bonded thereto
is approximately equal to or slightly smaller than the outer
20 diameter of the pipe which is the other one of the pipes to be
connected; the pipes are pressed into the first and second
‘cylindrical portion 11 and 12 respectively; and a foamable and
curable liguid agent is injected into the inside space portions
through the corresponding through holes so that the space
25 portions are filled with foamed and expanded hardened substance

of the liquid agent injected therein to thereby cennect the
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14 pipes to each other or for connecting a snooth pipe to a corrugated

pi pes However, the joint 1 accordihg to the present invention has the

| argest effect in that the joint 1 can bg used for connecting pipes which
‘are different in kind of shape 5 of “corrugation or pipes which are
different in dianmeter, by adjusting the inner dianeters d and d of the

pi pes by using sealing bodi es. According to the present inhvention, the
curable liquid a E S no% i¥n1ted to a so-called liquid one but may be a
10 JeIP?BﬁS LerThigRRLY - words, any agent may be used so |ong as

In addition, the connection using such a joint as

©

mentioned above may be performed in a method comprising the
steps of: bonding sealing bodies of a compressible and
5 deformable material onto outer circumferential surface portions
of two pipes near respective ends of the two pipes to be
connected to each other, the sealing bodies confronting the
opposite sides of the respective annular projecting portions of
the joint when the pipes are inserted into the joint, each of

10 the sealing bodies having such a thickness that the outer
diameter of the pipe on which the sealing body is bonded is
approximately equal to or slightly larger than the inner
diameter of the joint; pressing the pipes into the first and
‘second cylindrical portions respectively; and injecting a

15 foamable and curable liquid agent into the inside space
portions through the corresponding through holes so that the .
space portions are filled with the foamed and expanded hardened
substance of the liquid agent injected therein to thereby
connect the pipes water-tightly.

20 Not limited specifically, preferably, the material of
the joint according to the present invention may be a hard and
thermoplastic synthetic resin material such as hard
polyethylene, hard polypropylene, hard polyvinyl chloride, or
the like, which is easy to be formed and difficult in aged

25 dgterioration. The sealing bodies which are compressible and

deformable, and which are to be bonded to the inner
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L

it can be injected fromthe through hole 15 into the inside space portion
S. In addition, preferably, the liquid agent may be a material which has
properties of foaning, expanding in vqu%p and bei ng hardened, which is

hardened within a 15 predeterm ned ti'ne, and which can be injected to
fill the inside space portion S ea5|ly If the liquid agent is rich in
adhesi ve to pipes as nentioned above, S nDre pref erabl e since

e O 5% g B8 8] Sy FRBRES e SR T SRR e e

Sescrioed ShtBmphRECACETTnd S BELLR 0B RIS 5 18 Dber,

synthetic resin, or the like so as to be easily compressed and

deformed at the time of pressing pipes inﬁo the joint. 1In

5 addition, although the sealing bodies do not have specific

- sectional shapes, they are preferably shaped into flat bands or

rectangular bands, which are easily bonded to the inner

circumferential surface of the joint. In this case, it is

convenient to bond the sealing bodies onto the inner

10 circumferential surfaces of the joint easily and rapidly if a

bonding agent such as a pressure-sensitive bonding agent is
applied onto one side (bonded side) of each sealing body.

In the pipe joint according to the present invention

having such a structure as described above, when pipes are to

15 be connected to each other, sealing bodies respectively having

thicknesses coriéspcnding to the outer diameters of the two

.pipes to be connected are selected, and bonded to the inner

circumferential surfaces of the joint respectively, and one

pipe is pressed into the first cylindrical portion while the

20 other pipe is pressed into the second cylindrical portion as

mentioned above in the connection method. Then, a foamable and

curable liquid agent is injected through corresponding through

holes formed in the annular projecting portions, respectively,

so as to fill the space portions with the foamed and expaned

25 hardened substance of the curable liquid agent. Thus, the two

pipes can be connected to the joint water-tightly, easily and
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suitable nodification wthin the scope in which the above- nentioned

cohs¢itut[onal features of the present invention are 25 provi ded, the
. Objects of the present invention can be gchieved and the follow ng effects
‘can be produced. 15 As apparent fromthe above description, a joint

according to the present invention has such a structure that in a
cylindrical body having inner dianeter |larger than any of the outer
di aneters of twg i pes to be connected, an annul ar

rapl IP.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view illustrating the whole of
a first embodiment of a joint;
5 Fig. 2 is a front view of the same joint with its
upper-half thereof in vertical section;
Fig. 3 is a front view of the same joint with its
upper-half in vertical section, showing the state where sealing
.bodies are bonded onto the joint in Fig. 2;

10 Fig. 4 is a front view of the same joint with its
upper-half in vertical section, showing the state where pipes
are connected to the joint in Fig. 3; and

Fig. 5 is a front view of the portion corresponding to

Fig. 2, illustrating a joint of a second embodiment.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will be
described below with reference to the drawings.
Figs. 1 to 4 are diagrams showing a first embodiment of
‘a pipe joint 1 according to the present invention, wherein Fig.
20 1 is a perspective view illustrating the whole shape, and each
of Figs. 2 to 4 is a diagram illustrating the vertically
sectioned upper half portion. The joint 1 is formed by molding
a thick tube of hard synthetic resin by a blow molding means.

In the structure of the joint 1, the whole is cylindrical and
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5 projecting strip projecting radially inward is fornmed in an

approxi mately axially internmediate portion of the cylindrical body, annular
projecting portions projecting radially gutmard for providing annul ar space
‘portions are formed respectively in approximately internedi ate portions of
first and second 10 cylindrical portions disposed on the opposite
sides of the annular projecting strip, and through holes for injecting a
foamabl e and curabl e liquid agent, are forned respectively in, these two
annul ar pr dietitHgknass dheregl driakput 3 ke Jloqoﬁ‘lm fﬁ?%%nﬁ’hd@@?%c’tn

whi ch cannot be expected.in conventiona pi nt that

the two’pi RESATRIER S (6 aheneses n'sesgsaﬁy £h8uetPniiniof Droes ie

but may be tgjéff%rn%rétcte% ki g and so on. The diameter 3 of the inner

circumferential surface 2 of the joint 1 is made larger by

5 about 5 to 20 mm than the outer diameter D of a large-diameter

one (left pipe P in Fig. 4) of pipes P and P’ to be connected.

In an approximately intermediate portion in the axial

direction, an annular projecting strip 10 is formed so as to

project radially inward and so as to have an approximately

10 trapezoid sectional shape as illustrated. Annular projecting

portions 13 and 14 projecting radially outward so as to have an

approximately trapezoid sectional shape are formed in the

" respective approximately intermediate portions 'in first and

second cylindrical portions 11 and 12 which are disposed on the

15 opposite sides, that is, left and right sides, of this annular

projecting strip 10, and annular space portions § and S are

formed respectively in the insides of the annular projecting

portions 13 and 14. In addition, small-diameter through holes

15 and 15 for injecting a foamable and curable liquid agent are

20 formed respectively in these annular projecting portions 13 and
14.

In order to connect the pipes P and P’ to each other by

use of the joint 1 having such a structure as mentioned above,

-as shown in Fig. 3, sealing bodies 16, 16 and 17, 17 are bonded

25 to the joint 1 annularly on the inner circumferential surfaces

on the opposite sides of the annular projecting portion 13 and
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of shape of corrugation or in outer dianeter, and they can be connected

w t hout any problem by suitably selecting the thickness of sealing bodies
to be bonded onto the inner 20 surfgaces of the joint to thereby adjust
the inner diameter of the joint. In addi?ion, since the annul ar projecting
portions are formed in the first and second cylindrical portions
respectively, a hardened substance of the injected |iquid agent 25

fills the gaps between the inner circunferential surfaces of these annul ar
proj ecti ng PorhdRPRERL R SERT Rht e ARRylar projecting portion 14 of

the first and second cylindrical portions 11 and 12,

respectively. Each of the sealing bodies is formed in a manner

so that a formed body of synthetic resin is cut into a flat

5 *band, and the back of the band is coated with a pressure-

sensitive bonding agent 18 and pasted with separate paper (not-

shown) temporarily so that the flat band can be bonded by

separating the separate paper.. In this case, the sealing

bodies 16 and 17 having suitable thickness are selected and

10 used so that the inner diameters d and d’ of the bonded seaiing

bodies 16 and 17 become approximately equal to or somewhat

smaller than the outer diameters of the pipes P and P’ to be
connected, respectively.

Next, as for a method of connecting the pipes P and P’

15 to be connected to the joint 1 on which the sealing bodies 16

.and 17 are bonded in such a manner as described above, the

pipes P and P’ are pressed into the joint 1 through the open

ends thereof till the pipe ends contact with the annular

projecting strip 10, as shown in Fig. 4. Then, the through

20 holes 15 and 15 for injecting a foamable and curable liquid

agent are position upward, and liquié foamable urethane resin

as the curable liquid agent is injected from the through holes

15 and 15 into the space portions S and S8 surrounded by the

outer circumferential surfaces of these pipes P and P’, the

25 inner circumferential surfaces of the annular projecting

portions 13 and 14 of the joint 1 and the sealing bodies 16, 16
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16 circunferential surfaces of pipes in the case where the pipes to be
connected are corrugated ones, so that the joint and the pipes are
prevented fromnoving relatively to each“pther, particularly from noving
relatively to each other in the axial 5 direction. Accordingly, the
joint has a further effect that both the pipes can be connected
water-tightly easily. In addition, in the nethod of connecting pipes, even
i f the pipes to_he nnected are different .in outer dianeter as nentioned
above. {he 8RB Blped Tt STREPACESHELHE 1| EAFI JODPTuLi A§ FBIC a5 Ak 18 fOT @

according tge&tqgrleavetnitnlteo,n’ sgnq:hbélt S%LSthensginang.s foamed to expand its

volume, these space portions S and S are filled with the foamed
and hardened urethane substance (C), and the two pipes P and P’

5 are connected to the joint 1 water-tightly.
In this connection, the sealing bodies 16 and 17 may be
bonded not onto the inner circumferential surfaces of the joint
.1 but onto the outer circumferential surfaces of the pipes P
and P’ to be connected. That is, this connection using the
10 joint 1 may be performed in a method comprising the steps of:
bonding sealing bodies 16 and 17 of a compressible and
deformable material onto outer circumferential surface portions
near respective ends of two pipes P and P’ to be connected to
each other, which come to the opposite sides of the annular
15 projecting portion 13 and the opposite sides of the annular
projecting portion 14, respectively, of the joint 1 when the
pipes P and P’ are inserted into the joint 1, each of the
sealing bodies 16 and 17 having such a thickness that the outer
_diameter of the pipe on which the sealing body is bonded is
20 approximately equal to or slightly larger than the inner
diameter of the joint 1; pressing the pipes P and P’ into the
first and second cylindrical portion 11 and 12 respectively;
and injecting a foamable and expanding curable liquid agent
into the 1inside space portions S and S through the
25 corresponding through holes 15 and 15 so that the space

portions S and S are filled with foamed and expanded hardened
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bbnding sealing bodies different in thickness, and a curable |iquid agent
Is injected fromthe through holes and hardened while this concentric state
is kept. Accordingly, the nethod has an E{fect that pipes, even if they are
different in 15 di aneter, can be “connected concentrically
water-tightly, rapidly and surely, w thout producing positional
di screpancy. 17 WHAT IS CLAIMED IS 1 1. Ajoint for
d|fferentw%urg%;gcéngegfc%@nggéﬁﬁéiagent injected therein to thereby
connect the pipes water-tightly.
The connection of the two pipes P and P’ by use of this
joint 1 may be performed in such a manner as follows. That is,
5 the joint 1 is connected to one pipe end of the pipe P by the
above-mentioned connection means in advance in a factory, or
the like, and shipped in a state that the joint 1 is connected
to the one end of the pipe P, so that only the other pipe P’ is
connected in the piping site to the joint 1 which is already
10 connected to the pipe end of the pipe P. 1In this case, there
is an advantage that piping work in the piping site can be
‘performed more rapidly and efficiently.
The embodiment shown in Fig. 4 shows the case of the
connection of the pipes P and P’ to each other, where the pipe
15 P on the left side in the drawing is a pipe having an outer
shape which is spirally corrugated while thé pipe P’ on the
right side in the drawing is a pipe having an outer shape which
is annularly corrugated, the corrugation pitch of the left pipe
P is smaller than that of the right pipe P’, and the outer
20 diameter D of the left pipe P is larger than the outer diameter
D’ of the right pipe P’. Therefore, the sealing bodies 16 and
17 shown in the embodiment has such a relationship that the
thickness of the left sealing body 16 is smaller than that of
the right sealing body 17, so that the inner diameter d of the
25 left sealing body 16 is larger than the inner diameter d' of
the right sealing body 17, as shown in Figs. 3 and 4.
This is the replacement sheet
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2 cylindrical body having at | east one inner circunferential 3

side 12

surface with a di ameter | arger than any of outer dianeters of 4 t wo
pi pes to be connected, 5 wherein said cylindrical body
‘conprises: 6 an annul ar in d projecting portion fornmed in
7 approximately axially internediate portion of said cylindrical 8
body so as to project radially inmard 9 a first cylindrica
ortion di sposed at one si de of annul ar inward projectin
Bortlon 11 se%}%%%ohﬂd%?$lﬁﬁrﬁﬁglIBOFFEO@QNQﬁﬁﬁuﬁPQRGQ o

i,nwar.d ecti ortlon,

first anmﬂéﬁa%ﬁﬁag?%?gg }%@ﬁﬁ%ﬁ ?ﬁ%&kd?@ﬁ? Rngs a compreSSLble ana®

10

15

20

25

deformable material as described above, so that the sealing

‘bodies 16 and 17 are not always necessary to have thickness

corresponding to the outer diameters of the left and right
pipes P and P’ to be connected. Even if there is a difference
in outer diameter between the two pipes P and P’, sealing
bodies equal in thickness may be used when the difference is
not so large. In addition, although description has been made
in the embodiment that the back of each of the sealing bodies
16 and f? is coated with the pressure-sensitive bonding agent
18 and pasted with separate paper temporarily, a bonding agent

18 may be applied onto the sealing bodies 16 and 17 or the

" joint 1 at the time of bonding of the sealing bodies.

Fig. 5 1is a diagram of a second embodiment,
illustrating the structure of a joint 1 and sealing bodies 16
and 17 bonded to an inner circumferential surface 2 of this
joint 1. The joint 1 in this embodiment has a structure
suitable for connecting two pipes which are different in outer
diameter largely from each other. 1In the joint 1, as shown in
Fig. 5, there is a large difference between an inner diameter
3 of its first cylindrical portion 11 on the left side and an
inner diameter 3’ of its second cylindrical portion 12 on the
right side, so that the large and small diameters of the joint
1 approximately agree with the outer diameters of the two pipes
P and P’ (not-shown) to be connected. Alsoc in this case,
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14 radially outward so as to forma first annul ar space portion in 15
approximately internediate portions of said first cylindrical 16
_portion; 17 a second annul ar_outward projecting portion

‘proj ecting
portion 19

20 cylindrical portion; 21

said first

18 radially outward so a3 to forma second annul ar space

in approximately internediate portion of said second

a first through hole forned
annul ar 22 outward projecting portion for injecting a

f oamabl e aribwawethl &hES connedtiiqu thaygbet peafigrmed in the same manmenmbs
t hrough hole formed in said second annul ar

described in the first embodiment such that the sealing bodies
16 and 17 are selected so as to have thicknesses corresponding
to the outer diameters of the two pipes to be connected, and
bonded onto the first and second cylindrical portions 11 and

12, respectively, so as to form the required inner diameters d

‘and d’, and then the pipes are connected to the joint. Thus,

10

15

20

25

the method of connection may be performed according to the
first embodiment, and the description thereof is therefore
omitted.

In order to make the present invention understood
easily, the structures of the two pipes P and P’ to be
connected has been described in the first embodiment such that
the pipe P has a spirally corrugated pipe while the other pipe
P’ has an annularly corrugated wall, and the outer diameters of
the two pipes P and P’ are different. It is a matter of course

that pipes to be connected by use of the joint 1 according to

‘the present invention are not necessary to be different in kind

of shape of corrugation and different in diameter, but the
joint 1 may be used for connecting pipes both of which are
spirally corrugated, both of which are annularly corrugated, or
both of which are the same in diameter. 1In addition, when no
axial force is given to pipes to be connected, or when a liquid
agent having an adhesive property with respect to pipes is used
as the hardened substance C filling the space portion S, the

joint 1 can be used also for connecting non-corrugated smooth
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18 25 outward projecting portion for injecting a foamable and curable

26 liquid agent. 1 2. Ajoint for different-dianeter
pipes as clainmed in 2 claim1l, furthﬁ{ conprising a first sealing body
‘and a second 3 seal ing body, said ffrst sealing body being bonded on
an inner 4 circunferential surface of said first cylindrical portion 5
except said first annular outward projecting portion, said 6 second
seal i ng body, bei ng bonded on_an inner circunferential 7 surface of
sai d secondP¥BRT ngPi @AChoPLP8R Sk efPrssMnasidmg a smooth pipe to a

corrugated pipe. However, the joint 1 according to the present
invention has the largest effect in that the joint 1 can be
used for connecting pipes which are different in kind of shape
5 of corrugation or pipes which are different in diameter, by
adjusting the inner diameters d and d’' of the pipes by using
sealing bodies.
According to the present inventioh, the curable liquid
agent is not limited to a so-called liquid one but may be a
10 .jellied one. 1In other words, any agent may be used so long as
it can be injected from the through hole 15 into the inside
space portion S. In addition, preferably, the liquid agent may
be a material which has properties of foaming, expanding in
volume and being hardened, which is hardened within a
15 predetermined time, and which can be injected to f£ill the
inside space portion S easily. If the liquid agent is rich in
édhesive to pipes as mentioned above, it is more preferable
since water—tightﬁess can be more ensured.
.Although the embodiments which are considered to be
20 representative of the present invention have been described
above, the present invention is not always limited to the
structure of these embodiments, but it can be carried out by
suitable modification within the scope in which the above-
mentioned constitutional features of the present invention are
25 provided, the objects of the present invention can be achieved
and the following effects can be produced.
This is the replacement sheet
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8 annul ar outward projecting portion, said first and second 9

seallng bodi es being forned of a conpressible and deformable 10

material . 1 3. Ajoint for fgfferent di anet er pi pes as cl ai ned
in 2 claim2, wherein a thickness of "said first sealing body is 3
different fromthat of said second seal ing body. 1 4. A joint
for different-di aneter pipes as clalned in 2 claim1, wherein said
first cylindrical portion has said at 3 | east one inner circunferential

surface with the diAfet2pParent Lo, ttn?an aJr’f%}";-‘of deigSrdpitdond; adet dP4nsf
said two pi connected, an second cyllndrlcal Eortlon

has an i nnegcgorglngiE%uW%rpé:rﬁ%eé’lt hven éo\ﬂl AS SR At WSS 18

out er a cylindrical body having inner diameter larger than any of the

outer diameters of two pipes to be connected, an annular

5 projecting strip projecting radially inward is formed in an

approximately axially intermediate portion of the cylindrical

body, annular projecting portions projecting radially outward

for providing annular space portions are formed respectively in

approximately intermediate portions of first and second

10 cylindrical portions disposed on the opposite sides of the

annular projecting strip, and through holes for injecting a

foamable and curable liquid agent are formed respectively in

these two annular projecting portions. Accordingly, the joint

has a unique effect, which cannot be expected in conventional

15 joints, in the point that the two pipes to be connected are not

necessary to be identical in kind, but may be different in kind

of shape of corrugation or in outer diameter, and they can be

connected without any problem by suitably selecting the

thickness of sealing bodies to be bonded onto the inner

20 surfaces of the joint to thereby adjust the inner diameter of
the joint.

In addition, since the annular projecting portions are
formed in the first and second cylindrical portions
respectively, a hardened substance of the injected liquid agent

25 ‘fills the gaps between the inner circumferential surfaces of

these annular projecting portions and the corrugated outer
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7 di aneter of one of said two pipes and smaller than an outer 8

dlaneter of the other of said two pipes. 19 1 5. A net hod
of connecting different-dianmeter pipes, i conprising the steps of: 3
‘preparing a joint conprising a cylindric 9 body having 4 at | east one
I nner circunferential surface with a dianeter 5 | arger than any of
outer dianeters of two pipes to be 6 connected, said cylindrical
body conprls&ggumggrgg@gggrshg%gégs of pipes in the case where the pipes

to be connected are corrugated ones, so that the joint and the

pipes are prevented from moving relatively to each other,

particularly from moving relatively to each other in the axial

5 ‘direction. Accordingly, the joint has a further effect that
" both the pipes can be connected water-tightly easily.

In addition, in the method of connecting pipes, even if
the pipes to be connected are different in outer diameter as
mentioned above, the two pipes is held concentrically by using

10 the joint acdording to the invention, and by selecting and
bonding sealing bodies different in thickness, and a curable
liquid agent is injected from the through holes and hardened
while this concentric state is kept. Accordingly, the method
has an effect that pipes, even if they are different in

15 diameter, can be connected concentrically water-tightly,

rapidly and surely, without producing positional discrepancy.
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7 . projecting portion fornmed in an approximately axially 8
I-ntermedi ate portion of said cylindrical body so as to project 9

radially inward; a first cylindrical por%}on di sposed at one 10 si de
‘of said annular inward projecting portion, a second 11 cylindri cal
portion disposed at the other side of said annular 12 i nward projecting
portion; a first annular outward projecting 13 portion projecting
radially ou d_so tg forma first 14 annul ar space portion in
approxinateﬁﬁgiﬁ;§+9§§;%§5—géﬁtions of 15 said first cylindrical
portion; a second annular outward 16 proj ecting portion projecting
radially outward so as to forma 17 second annul ar space portion in

appr gxi mat el y interf?d%ﬁsgiﬁ§ forFﬁyfféyédﬁlé¥§ﬁL€¥¥xﬁ¥bé¥'éQSﬁ%Eéing a

portion; a first throu

2 cylindrical body having at least one inner circumferential
3 surface with a diameter larger than any of outer diameters of
4 two pipes to be connected,

5 wherein said cylindrical body comprises:

6 an annular inward projecting portion formed in an
7 -approximately axially intermediate portion of said cylindrical
8 body so as to project radially inward;

9 a first cylindrical portion disposed at one side of
10 said annular inward projecting portion;

11 - a second cylindrical portion disposed at the other side
12 of said annular inward projecting portion;

13 a first annular outward projecting portion projecting
14 radially outward so as to form a first annular space portion in
15 approximately intermediate portions of said first cylindrical
16 portion;

17 a second annular outward projecting portion projecting
18 .radially outward so as to form a second annular space portion
19 in approximately intermediate portion of said second
20 cylindrical portion;
21 a first through hole formed in said first annular
22 outward projecting portion for injecting a foamable and curable
23 liquid agent; and

24 _ a second through hole formed in said second annular
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19, hole formed in said first annular outward projecting portion 20
for ‘injecting a foamabl e and curable |iquid agent; and a second 21
.through hole formed in said second annuli% outward projecting 22
portion for injecting a foamable and curable liquid agent; 23

bonding a first sealing body of a conpressible and 24 def or mabl e
material onto an inner circunferential surface of 25 said first
cyllndrlcal porti on except, said first_annul ar out war d

prof&cting WQ%PrﬁleG’tﬂinﬂsP°§§éPPn§°%ddmeﬂﬂg as§9|qmable and curable
26 liquid agent.

2. A joint for different-diameter pipes as claimed in

1
2 claim 1, further comprising a first sealing body and a second
3 sealing body, said first sealing body being bonded on an inner
4 circumferential surface of said first cylindrical portion
5 except said first annular outward projecting portion, said
3 second sealing body being bonded on an inner circumferential
7 surface of said second cylindrical portion except said second
8 annular outward projecting portion, said first and second
9 sealing bodies being formed of a compressible and deformable
10 'material.
1 3. A joint for different-diameter pipes as claimed in
2 claim 2, wherein a thickness of said first sealing body is
3 different from that of said second sealing body.
1 4. A joint for different-diameter pipes as claimed in
2 claim 1, wherein said first cylindrical portion has said at
3 least one inner circumferential surface with the diameter
4 larger than any of the outer diameters of said two pipes to be
5 connected, and said second cylindrical portion has an inner
6 circumferential surface with a diameter larger than an outer
7 diameter of one of said two pipes and smaller than an outer
8 diameter of the other of said two pipes. -
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27, a thickness that an inner dianmeter of said first cylindrical 28
portion with said bonded first sealing body is approxi mately 29 equal
.to or slightly smaller than said outer di@neter of said 30 pi pe which
I's one of said pipes to be connected; 31 bondi ng a second
seal ing body of a conpressible and 32 def ormabl e material onto an
I nner circunferential surface of 33 sai d second cylindrical portion
except said second annul ar 4 outward projecting portion, said second
seal i ng body having 35 such a thickness that an inner dianmeter of

Cd 4 36 i C cal : . : ' .
bodyl i 5 57 appro nEERYoctal COBRET LR oAy 2R 6 STRAA Yo TPt er
38 2 di %%%pe::ris%fngsq:ih% %it%%sv\/rgfc:h is the other one of said pipes to

3 preparing a joint comprising a cylindrical body having
4 -at least one inner circumferential surface with a diameter
5 larger than any of outer diameters of two pipes to be
6 connected, said cylindrical body comprising: an annular inward
7 projecting portion formed in an approximately axially
3 intermediate portion of said cylindrical body so as to project
9 radially inward; a first cylindrical portion disposed at one
10 side of said annular inward projecting portion; a second
11 cylindrical portion disposed at the other side of said annular
12 inward projecting portion; a first annular outward projecting
13 portion projecting radially outward so as to form a first
14 annular space portion in approximately intermediate portions of
15 .said first cylindrical portion; a second annular outward
16 projecting portion projecting radially outward so as to form a
17 second annular space portion in approximately intermediate
18 portion of said second cylindrical portion; a first through
19 hole formed in said first annular outward projecting portion
20 for injecting a foamable and curable liquid agent; and a second
21 through hole formed in said second annular outward projecting
22 portion for injecting a foamable and curable liquid agent;
23 bonding a first sealing body of a compressible and
24 deformable material onto an inner circumferential surface of
25 . said first cylindrical portion except said first annular
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39 be connected; 40 pressing said pipes into said
first and second 41 cylindrical portions respectively; and 42
injecting a foamabl e and curable liquid agent into said 43 first and
'second annul ar space portions through safy first and 44 second t hrough
hol es, said space portions being filled with 45 f oaned and expanded
har dened substance of said |iquid agent 46 I njected therein to thereby
connect said pipes water-tjightly. A met hod of connecting

1 6.
di f &r ent - dPRRBRER REQIACTHIY POrtd@a §RAG £AESE(¥RRLAY bpdy having such
P B3 L9t BhIRcRaTRL KRR oh, el it Vo WA LY Firse &15R8R1CR0°

i nnér circu

28 portion with said bonded first sealing body is approximately
29 equal to or slightly smaller than said outer diameter of said
30 pipe which is one of said pipes to be connected;
31 bonding a second sealing body of a compressible and
32 deformable material onto an inner circumferential surface of
33 ~said second cylindrical portion except said second annular
4 outward projecting portion, said second sealing body having
35 such a thickness that an inner diameter of said second
36 cylindrical portion with said bonded second sealing body is
37 approximately equal to or slightly smaller than said outer
38 diameter of said pipe which is the other one of said pipes to
39 be connected;
40 pressing said pipes into said first and second
41 cylindrical portions respectively; and
42 injecting a foamable and curable liquid agent into said
13 first and second annular space portions through said first and
44 second through holes, said space portions being filled with
45 'foamed and expanded hardened substance of said liquid agent
46 injected therein to thereby connect said pipes water-tightly.
1 6. A method of connecting different-diameter pipes,
2 comprising the steps of:
3 preparing a joint comprising a cylindrical body having
4 at least one inner circumferential surface with a diameter
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This is the replacenent sheet 21 5 | arger than any of outer

di anreters of a first pipe and a second 6 pi pe to be connected, said
cylindrical body conprising: an 7 annul ar inward projecting portion
formed in an approximately 8 axiallg i nternedi ate portion of said
cylindrical body so as to 9 project radially inward; a first
cylindrical portion disposed 10 at one side of said annular inward
e N Pty Fhan oy of outer afimelors ot P¥H pipd Ina a second
6 pipe to be connected, said cylindrical body comprising: an
7 annular inward projecting portion formed in an approximately
8 axially intermediate portion of said cylindrical body so as to
9 project radially inward; a first cylindrical portion disposed
10 at one side of said annular inward projecting portion; a second
11 cylindrical portion disposed at the other side of said annular
12 inward projecting portion; a first annular outward projecting
3 portion projecting radially outward so as to form a first
14 annular space portion in approximately intermediate portions of
15 said first cylindrical portion; a second annular outward
16 .projecting portion projecting radially outward so as to form a
17 second annular space portion in approximately intermediate
18 portion of said second cylindrical portion; a first through
19 hole formed in said first annular outward projecting portion
20 for injecting a foamable and curable liquid agent; and a second
21 through hole formed in said second annular outward projecting
22 portion for injecting a foamable and curable liquid agent;
23 bonding a first sealing body of a compressible and
24 deformable material onto first outer circumferential surface
25 portion of said first pipe, said first outer circumferential
26 surface portion confronting inner surface of said first
27 cylindrical portion except said first annular outward
28 projecting portion when said first pipe is inserted into said
29 first cylindrical portion, and said first sealing body having
30 . such a thickness that an outer diameter of said first pipe with
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12 i nward projecting portion; a first annular outward projecting 3

portlon projecting radially outward so as to forma first 14 “annul ar
space portion in approxinmately internedi gte portions of 15 said first
‘cylindrical portion; a second annul ar ottt ward 16 proj ecting portion
projecting radially outward so as to forma 17 second annul ar space
portion in approxinately I nternmedi ate 18 portion of said second
cyllndrlcal rtion;, a first throu %h 19 hole forped in said first
it ar out pengedt fhgShoFERSANI0 POdY §%r aPRFRXLTABCLY f BIRAY & RF
urgpble liqu d ent and a second 21 t hr h _hol e f med .ipn s
c@gd ann%tﬁaﬁ XAar]oaxb?%‘f ec‘t" Yy 230 1nn§5rtﬁ&%mp&erl nj® tlsr?d"g fﬁa‘?ﬁ‘bl e
urabl e_l,i en bonding a first sealing body of a
cogﬁfe33|bl %ﬁhééiégi pdrtlon,
34 bonding a second sealing body of a compressible and
35 deformable material onto a second outer circumferential surface
36 portion of said second pipe, said second outer circumferential
37 surface portion confronting an inner surface of said second
38 cylindrical portion except said second annular outward
3 projecting portion when said second pipe is inserted into said
40 second cylindrical portion, and said second sealing body having
41 such a thickness that an outer diameter of said second pipe
42 with said bonded second sealing body is approximately equal to
43 or slightly larger than an inner diameter of said second
44 cylindrical portion;
45 . pressing said first and second pipes into said first
46 and second cylindrical portions, respectively; and
47 injecting a foamable and curable liquid agent into said
a8 first and second annular space portions through said first and
49 second through holes, said first and second space portions
50 being filled with foamed and expaned hardened substance of said
51 liquid agent injected therein to thereby connect said pipes
52 water-tightly.
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24 . deformabl e material onto first outer circunferential surface 25
portion of said first pipe, said first outer circunferential 26

surface portion confronting inner surface of said first 27
cylindrical portion except said firs#® annular outward 28

projecting portion when said first pipe is inserted into said 29 Ek st
cyl i ndri cajomNT FORMDIFEERENZHDIAMETRER BIPES iAND MEEHOR QFGONNECTING DIFRERENT-
thi ckness that an outer di aneter of DJAMETERBIPEDi pe with 22 31 . said
bonded first sealing body is approximtely equal to or

ABSTRACT OF THE DISCLOSURE

A joint which is a cylindrical body having an inner
circumferential surface, a diameter of which is larger than any
of outer diameters of two pipes to be connected, the

5 cylindrical body being provided with an annular projecting
strip portion formed in an approximately axially intermediate
portion so as to project radially inward, first and second

 cylindrical portions respectively disposed on opposite sides of

the annular projecting strip, annular projecting portions

10 projecting radially outward so as to form annular space
portions in approximately intermediate portions of the first

and second cylindrical portions respectively, and through holes

formed respectively in the annular projecting portions for
injecting a foamable and curable liquid agent. A method of

15 connecting pipes by use of the above pipe joint, includes the
steps of bonding sealing ‘bodies of a compressible and
deformable material onto the outer circumferential surfaces of

the two pipes to be connected or the inner circumferential
:surfaces of the joint; pressing the pipes into the joint;

20 injecting a foamable and curable liquid agent into inside space
portions through corresponding through holes so as to fill the
internal space portions with a foamed and expaned hardened
substance of the liguid agent injected therein to thereby

connect the pipes to the joint water-tightly.

FIG. 4 |
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32, slightly larger than an inner dianeter of said first 33

cylindrical portion; 34 bondi ng a second sealing body of a
conpressi bl e and 35 defornmabl e material onto a second outer
circunferential surface 36 portion gf sai d second pipe, said second
outer circunferential 37 surface portion confronting an inner surface
of said second 38 cylindrical portion except said second annular
outward 39 proj ecting portion when said second pipe is inserted into
said 40 second cylindrical portion, and said second seal i ng body
havi ng 41 such a thickness that an outer dianeter of said second pipe
42 wi th said bonded second sealing body is approxi mately equal to 43

or slightly larger than an inner dianeter of said second

FIG. 1
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44 . cylindrical portion; 45 pressing said first and second
pi'‘pes into said first 46 and second cylindrical portions,

respectively; and 47 injecting a foanabl e and curable |iquid
agent into said 48 first and second annul ar space portions through
said first and 49 second t hrough hol s, said first and second space
portions 50 being filled with foamed and expaned hardened substance of
said 51 | iquid agent injected therein to thereby connect said pipes 52

water-tightly.

,_\‘ . ! N
o~ )w | W

D
>— 7/
= | 7
<+ \
~ \ —
o |
AL - '
% = C
T~

15
N

13

11

Yeis is the replacement shest

21 JAN 97

Late:



FIG. 3

— V .,
1. -
©
\ ‘ - |
\ 1
r
—
e}
an
s
(7o) | ///
S \\
N .
= N ,
\\ !
R\
N
o N
=
N . !,
<© \: l
— NN
‘_\s: w t
¥ L ‘g
~ v ’”’I
. =
\ ! {
x \ | l
N
«©
~—
IF o} J‘

This is the replacement shoet

Date: 2 1 JAN 1997



FIG. 4

12

11

)

[e o]
o
(és)
(Vo] 19 550 ]m
w
<
< e,
‘— —
-
~
-~ ; l
________________ L |
© | DR D T,
| DA
- | S ——
; Er-.--_--::::::::::; Tl“
F ) '; Y R T,
- S O — /
__________________ 1
o *j::: """"""""" ] l”
o
o !
©
(a

This is the replacement sheet

Dale:

2 1 JAN 1997



il

l”

I

°\

LLLLLLl L]

VISP 894

LAl

Rasein

/

8L SI I

LLELY LY

L}

g o4

S

\

LALILLILL

This is the replacemeant shest
2 1 JAN 1897

Date:




