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DESCRI PTI ON

Title of the Invention
HEADER Pl PE JO NT FOR TRANSPORTI NG FLUI D
Technical Field

[ 0001]

The present invention relates to a piping nmenber to
which fluid transport piping is connected, and in particular,
relates to a header pipe joint for transporting a fluid such
as water or a drug solution and distributing it froma main
pi pe into branch pipes.

Background Art

[ 0002]

In plant facilities or equipnent, a hot water supply
system or the like, a distribution header pipe is required
for distributing a fluid froma nmain pipe to use points or
the like. 1In general, a header pipe having a plurality of
branch ports arranged side by side is manufactured by the
processi ng such as disposing a plurality of T-shaped pipe
joints side by side or form ng openings in a side surface of
a mai n pi pe and adhesively bondi ng or fusion-bonding small -
di aneter pipes to the openings of the main pipe.

[ 0003]

As a prior art, there is one that provides concaves
and convexes at a receiving port and an insertion port of
bondi ng portions as a neans for determning the rotationa

angl e of a branch port (see Patent Docunent 1).
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Ctation List
Pat ent Docunent

[ 0004]

Pat ent Docunent 1: JP H9-287676 A
Summary of the Invention
Probl ens to be solved by the Invention

[ 0005]

However, in the conventional header pipe
manuf acturi ng nmet hods, since the plurality of joints or pipes
are bonded, the nunber of |abor hours is large and there is
concern about fluid | eakage due to adhesion failure of bonded
portions. As a result, much | abor is required for inspection,
repair, and so on. Further, according to these nethods,
there has been a problemthat, for exanple, the angle of the
branch port is difficult to match, resulting in being unable
to connect the piping at the tinme of the execution of work.

[ 0006]

Furt her, when the concaves and convexes are provided
at the receiving port and the insertion port of the bonding
portions as the neans for determ ning the rotational angle of
the branch port as in Patent Docunent 1, there has been a
problemthat not only it is difficult to surely apply an
adhesive to the concave-convex surfaces, but also, since the
adhesi on area increases, the adhesion failure increases to
cause | eakage.

[ 0007]

The present invention has been nmade in view of the
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prior art problens described above and has an object to
provide a fluid transport header pipe joint with inproved
workability for setting a rotational angle of a branch
portion and fixing the angle and with inproved adhesi veness.
Means for solving the Problens

[ 0008]

A first feature is that a header pipe joint having a
plurality of branch portions includes at |east one branch
portion provided on a side wall of a tubular main pipe
portion; an insertion port provided on one end side of the
mai n pi pe portion; a receiving port which is provided on the
ot her end side of the main pipe portion and to which an
i nsertion port can be joined; and an angl e adj ust nent
nmechani sm for the branch portion, the angl e adjustnent
mechani sm bei ng provided at the receiving port and the
insertion port, wherein the angl e adjustnent nechani sm
i ncl udes at | east one cutout portion and at |east one
projecting portion.

[ 0009]

A second feature is that the angl e adjustnent
nmechani smincludes the at | east one cutout portion provided
at an end of the receiving port; and the at |east one
projecting portion provided on the main pipe portion side of
the insertion port.

[ 0010]

Athird feature is that the angl e adj ustnment

nmechani smincludes the at | east one cutout portion provided
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on the main pipe portion side of the insertion port; and the
at | east one projecting portion provided at an end of the
recei ving port.

[ 0011]

A fourth feature is that the projecting portion has
a generally triangular shape decreasing in size toward an end
of the insertion port to be joined or has an arc-shaped front
end, and a fifth feature is that the cutout portion has the
sanme shape as that of the projecting portion or a generally
square shape and can be fitted to the projecting portion.

[ 0012]

A sixth feature is that the projecting portion has a
general ly triangul ar shape decreasing in size toward an end
of the insertion port to be joined or has an arc-shaped front
end, and that the cutout portion has the sane shape as that
of the projecting portion or a generally square shape and can
be fitted to the projecting portion.

[ 0013]

A seventh feature is that the receiving port
I ncludes a receiving port pipe portion; a receiving port
gui de portion having an inner dianmeter that is greater in a
di aneter direction than that of the receiving port pipe
portion; and the cutout portion provided at the receiving
port guide portion, and that the insertion port includes an
I nsertion port pipe portion that is inserted into the
receiving port pipe portion; an insertion port guide portion

having an outer dianmeter that is greater in a dianeter
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direction than that of the insertion port pipe portion; and
the projecting portion provided at an outer surface of the
I nsertion port guide portion.

[ 0014]

An eighth feature is that the receiving port has the
projecting portion provided at an end of the receiving port,
and that the insertion port includes an insertion port pipe
portion; a stopper portion having an outer dianeter that is
greater in a dianeter direction than that of the insertion
port pipe portion; and the cutout portion provided at the
st opper portion.

[ 0015]

A ninth feature is that an angl e adjustnent
mechani smis provided at the branch portion.

Advant ageous Effect of the Invention

[ 0016]

The present invention has the structures described
above and can obtain the follow ng excellent effects. The
shapes of an insertion port and a receiving port to be joined
toget her are not conplicated and a branch portion is provided
integrally, and therefore, the nunber of tinmes of bonding and
bondi ng portions can be reduced so that it is possible to
reduce the nunber of |abor hours, to reduce the risk |eading
to a possibility of the occurrence of |eakage, and to inprove
t he adhesi veness.

[ 0017]

The rotational angle of a branch port can be easily
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set by an angl e adjustnent nechani sm and, further, the nunber
of cutout portions can be arbitrarily set in advance
according to a desired rotational angle.

[ 0018]

Since a projecting portion has a shape decreasing in
size (becom ng acute or tapering) toward an insertion port
end to be joined, even when the angle is offset to sone
extent when joining header pipes to each other, the angle of
a branch port can be finely adjusted to a desired angle at
the conpletion of bonding.

Brief Description of the Draw ngs

[ 0019]

FIG 1 is a perspective view show ng a header pipe
joint according to a first enbodi nent of the present
I nventi on.

FIG 2 is a perspective view, as seen in a direction
different fromFI G 1, show ng the header pipe joint
according to the first enbodi nent of the present invention.

FIG 3 is a perspective view for explaining an angle
adj ust nrent mechani sm of the header pipe joints according to
the first enbodi nent of the present invention.

FIG 4 is a sectional view show ng one exanple of a
joined state of the header pipe joints according to the first
enbodi nent of the present invention.

FIG 5 shows a state of a swivel angle 0° of branch
portions of the header pipe joints according to the first

enbodi nent of the present invention, wherein (a) is a front
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view and (b) is a right side view

FIG 6 shows a state of a sw vel angle 90° of branch
portions of the header pipe joints according to the first
enbodi nent of the present invention, wherein (a) is a front
view and (b) is a right side view

FIG 7 is a plan view for explaining a swivel angle
setting adjustnent nmechanismfor branch portions of the
header pipe joints according to the first enbodi nent of the
present invention.

FIG 8 is a perspective view for explaining an angle
adj ust nrent nechani sm of header pipe joints according to a
second enbodi nent of the present invention.

FIG 9 is a front view show ng a header pipe joint
according to a third enbodi nent of the present invention.
Mode for carrying out the Invention

[ 0020]

Her ei nbel ow, a first enbodi nent of the present
invention will be described with reference to the draw ngs.
FIGS. 1, 2, and 3 show one inpl enentati on node of a header
pi pe joint 14 according to the present invention. The header
pipe joint 14 is made of a rigid polyvinyl chloride resin and
manuf actured by injection nolding. The header pipe joint 14
has, on a side wall of a circular straight tubular min pipe
portion 11, at |east one branch portion 9 being perpendicul ar
to a flow path axis of the header pipe joint 14 and having a
circular tubular receiving or insertion port, a circular

tubul ar insertion port 4 provided integrally on one end side



10

15

20

25

of the main pipe portion 11, a circular tubular receiving
port 3 which is provided integrally on the other end side of
the main pipe portion 11 and to which an insertion port 4 can
be adhesi vely bonded, and an angl e adj ustnent nechani sm 16
for the branch portions 9 at the receiving port 3 and the
I nsertion port 4.

[ 0021]

As shown in FIG 3, the angle adjustnent mechani sm
16 is provided with four cutout portions 1 at an end of the
receiving port 3 and wth one projecting portion 6 on the
mai n pi pe portion 11 side of the insertion port 4. The
projecting portion 6 is located in the sanme direction as the
branch portion 9 with respect to the flow path axis.
Correspondingly thereto, the first of the cutout portions 1
Is located in the sane direction as the branch portion 9 with
respect to the flow path axis, and on the basis thereof, the
other three cutout portions 1 are provided, each at 90° in a
pl ane perpendicular to the flow path axis. 1In the first
enbodi nent, the cutout portions 1 are provided at the end of
the receiving port 3 and the projecting portion 6 is provided
on the nmain pipe portion 11 side of the insertion port 4,
while in a second enbodi nent, as shown in FIG 8, a
projecting portion 6 is provided at an end of a receiving
port 3 and cutout portions 1 are provided on the main pipe
portion 11 side of an insertion port 4.

[ 0022]

FIG 4 shows one exanple of a joined state of the
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header pipe joints 14 according to the present invention. A
receiving port 3b of a header pipe joint 14b and an insertion
port 4a of a header pipe joint 14a are adhesively bonded
toget her (bonded portions 12) and a general - purpose cover 13
having a receiving opening is adhesively bonded to an

i nsertion port 4b of the header pipe joint 14b. By

i ncreasi ng the nunber of bondi ng header pipe joints 14, it is
al so possible to provide nore branch portions 9. A bonding
net hod of the bonded portions 12 nay be, apart from adhesive
bondi ng usi ng a sol vent - based adhesi ve, fusion bondi ng using
a heat fusion machine, electrofusion, or the Ilike. A rubber
ring or an O-ring my be attached to the receiving port 3.

In this case, a detachnent prevention nmechanismis required.

[ 0023]

As shown in FIGS. 1 and 3, the receiving port 3 and
the insertion port 4 are provided at both ends of the header
pipe joint 14. The receiving port 3 and the insertion port 4
are sized to have the sanme nom nal diameter and can be bonded
to each other. The insertion length of the insertion port 4
Is set to a length that can be inserted into the receiving
port 3. The insertion port 4 has an end face provided with a
chanfered portion 5 and thus has a shape that does not
require chanfering at the tinme of adhesive bonding. The
branch portion 9 may have either a receiving port shape or an
I nsertion port shape and has a sufficient insertion |ength.
The sizes of the receiving port 3 and the insertion port 4

can be determ ned according to the JIS standard or ot her
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donestic or overseas standards.

[ 0024]

When carrying out the adhesive bonding as in FIG 4,
for exanple, an adhesive is uniformy applied to an inner
peri pheral surface of the receiving port 3b of the header
pi pe joint 14b and to an outer peripheral surface of the
I nsertion port 4a of the header pipe joint 14a and then the
insertion port 4a is inserted into the receiving port 3b or
the receiving port 3b is inserted over the insertion port 4a
so that both are bonded together. The adhesive bonding
method is a TS bondi ng nethod which is a generally w dely
adopt ed adhesi ve bondi ng nethod. Wi le the general -purpose
cover 13 is adhesively bonded to a distal end portion of the
header pipe joint 14b, this is only one exanple of the
i npl emrentati on. A general - purpose pipe joint according to
the JI'S standard nay be bonded thereto or an el bow, a reducer,
a bend, a bent pipe, a flange, or the |like nay be bonded
t her et o.

[ 0025]

As shown in FIG 3, the receiving port 3 includes a
receiving port pipe portion 18 into which a | ater-described
I nsertion port pipe portion 17 is inserted, a receiving port
gui de portion 2 having an inner dianmeter that is greater in
di aneter direction than that of the receiving port pipe
portion 18, and the plurality of generally square cutout
portions 1 provided at regular intervals along the outer

peri phery of the receiving port guide portion 2. The
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I nsertion port 4 includes the insertion port pipe portion 17
that is inserted into the receiving port pipe portion 18, an
I nsertion port guide portion 7 having an outer dianeter that
is greater in a dianeter direction than that of the insertion
port pipe portion 17, the generally triangular projecting
portion 6 provided on the outer periphery of the insertion
port guide portion 7, and a stopper portion 8 having an outer
dianmeter that is greater in a diameter direction than that of
the insertion port guide portion 7. \Wen the insertion port
4 is inserted into the receiving port 3 or the receiving port
3 is inserted over the insertion port 4, the insertion port
gui de portion 7 and the receiving port guide portion 2 are
fitted to each other and the cutout portion 1 and the
generally triangular projecting portion 6 decreasing in size
toward the cutout portion 1 are fitted to each other. Wile
the shape of the projecting portion 6 is set to be generally
triangular, the projecting portion 6 may have any shape as
long as it decreases in size toward the cutout portion 1 to
whi ch the projecting portion 6 is fitted, and may be, for
exanpl e, arc-shaped or trapezoidal. The cutout portion 1 nay
have any shape as long as it is a shape to which the
projecting portion 6 can be fitted, and nay have a shape
different fromthat of the projecting portion 6 as shown in
FIGS. 1, 2, and 3 or the sane shape as that of the projecting
portion 6. In the case of the different shapes, the w dest
portion of the projecting portion 6 and the w dest portion of

the cutout portion 1 are set to have substantially the sane
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w dth as each ot her.

[ 0026]

The angul ar interval in a rotational direction of
the branch portion 9 can be arbitrarily set by the nunber n
of the cutout portions 1 provided along the outer periphery
of the receiving port guide portion 2. In the case of FIGS.
5 and 6, there is shown an exanple in which the rotationa
angl e of the branch portion 9 can be set to the nunber 4 in
the rotational direction per 90° i.e. 0° 90° 180° and 270°
FIG 5 shows a state in which the execution of work is
carried out with the branch portions 9 arranged at the sane
angl e (swivel angle 0°, while FIG 6 shows a state in which
the execution of work is carried out with the branch portions
9 offset at a right angle (swivel angle 90°. In the present
I nvention, a swivel angle 8 of the branch portions 9 can be
set to a mninmumof 22.5° so that the nunber in the
rotational direction can be set to a maxi nrum of 16, and
therefore, the swivel angle can be adjusted to a desired one
of 16-1evel angles. The receiving port guide portion 2 and
the insertion port guide portion 7 have shapes that can be
fitted to each other, and the insertion port guide portion 7
has a guide length of 10 mnm |If the guide length is not nore
than 10 mm the sizes of the projecting portion 6 and the
cutout portion 1 becone small so that the angle adjusting
width is narrowed, while if the guide length is not |ess than
15 mm the wdth of the cutout portion becones |arge so that

the nunber in the rotational direction decreases, and
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therefore, the guide length is preferably 10 mmto 15 nm By
provi ding the receiving port guide portion 2 with a concave
step and providing the insertion port guide portion 7 with a
convex step, it is also possible to bond general -purpose pipe
joints according to JlI SK6742 and JI SK6743 t hereto.

[ 0027]

When adhesi vely bondi ng the header pipe joints 14 to
each other, an end face of the stopper portion 8 provided at
an end (on the main pipe portion 11 side) of the insertion
port guide portion 7, having the outer dianeter that is
greater in the dianmeter direction than that of the insertion
port guide portion 7, and fornmed to a size substantially
equal to that of the receiving port is inserted until it is
brought into contact with an end face of the receiving port
gui de portion 2, so that it is possible to ensure a
sufficient adhesive margin.

[ 0028]

As shown in FIG 7(a) to (b), at the tinme of bonding,
the insertion port is inserted into the receiving port so
that an outer surface of the projecting portion 6 provided on
the outer periphery of the insertion port guide portion 7 is
brought into contact wwth a corner of the cutout portion 1
provi ded at an outer peripheral portion of the receiving port
gui de portion 2, and therefore, the angle between the branch
portions 9 of the two header pipe joints 14 can be adjusted
to a desired angle even when an of fset of +8° at the maxi num

occurs in the rotational direction.
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[ 0029]

The nunber of the projecting portions 6 should be at
| east one or nore. The nunber of the cutout portions 1
shoul d al so be at | east one or nore. The nunber of the
projecting portions 6 and the nunmber of the cutout portions 1
do not need to be equal to each other as a condition for
carrying out the present invention and, if the nunbers are
the sane or if the nunber of the cutout portions 1 is greater
than the nunber of the projecting portions 6, it is possible
to function the angle adjustnent nechani sm 16.

[ 0030]

Next, a second enbodi nent of the present invention
w Il be described with reference to FIG 8. The sane
reference nunerals wll be used for elenments having the sane
structures as those in the first enbodinent. As shown in FIG
8, a projecting portion 6 is provided at an end of a
receiving port 3, while cutout portions 1 are provided at a
stopper portion 8, thereby constituting an angl e adj ust nent
mechani sm 16. The stopper portion 8 is fornmed to a size
greater than an outer dianeter of an insertion port pipe
portion 17 and equal to an outer dianeter of the receiving
port 3. Therefore, differently fromthe first enbodi nent,
the insertion port guide portion 7 is not required. By
inserting the insertion port pipe portion 17 into the
receiving port 3 and fitting the projecting portion 6 to the
cutout portion 1, mutual header pipe joints 14 can be bonded

together. Since the sanme nethod as in the first enbodi nent
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I's used as a bonding nethod, a description thereof is omtted.

[ 0031]

Next, a third enbodi nent of the present invention
w Il be described with reference to FIG 9. In the third
enbodi nent of the present invention, as shown in FIG 9, a
general ly square cutout portion 1 is provided at a branch
portion 9 of a header pipe joint 14, while a generally
triangular projecting portion 6 is provided at a branch pipe
19, and both are fitted and bonded together. 1In this way, if
the branch portion 9 is fornmed to have the sanme shape as the
receiving port 3 or the same shape as the insertion port 4,
it is possible to bond the branch pipe 19 thereto.
Accordingly, if the branch pipe further has a sub-branch pipe,
the angle of the sub-branch pipe of the branch pipe can al so
be adjusted to a desired angle.

[ 0032]

Wil e the header pipe joint 14 is made of a rigid
pol yvinyl chloride resin, it can also be manufactured by
I njection nolding of an inpact-resistant polyvinyl chloride
resin or a heat-resistant polyvinyl chloride resin. The size
of the main pipe, the size and nunber of the branch portions,
and the setting of the rotational angle of the branch
portions can be arbitrarily set. Further, the material of
the header pipe joint 14 may be, apart froma thernoplastic
resin such as a polyolefin resin including a polypropyl ene
resin, ABS, or a polyvinylidene chloride resin, a

thernosetting resin or a reaction injection nolding materia
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usi ng a nor bornene-based nononer and a netat hesis catal yst
systemas an undiluted reaction solution. It can be
manuf act ured using injection nolding, conpression nolding,
reaction injection nolding, or the Iike according to the
material. Therefore, the productivity is inproved conpared
to manufacturing a header pipe by processing pipes or joints.
Further, a header pipe alone is nmanufactured as a header pipe
that is nolded integrally by injection nolding and has no
bonded portion, and therefore, it is possible to provide a
header pipe with high water tightness.
Descri ption of Reference Nunerals
[ 0033]

cutout portion

receiving port guide portion

recei ving port

i nsertion port

1

2

3

4

5 chanfered portion
6 projecting portion

7 insertion port guide portion
8 stopper portion

9 Dbranch portion

11 main pipe portion

12 adhesively bonded portion

13 general - purpose cover

14 header pipe joint

16 angl e adjustnent nmechani sm

17 insertion port pipe portion



18 receiving port pipe portion
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1. A header

CLAI M5

pipe joint for fluid transportation having

a plurality of branch portions, the header pipe joint

characterized by conprising: at |east one branch portion

provi ded on a side wal

of a tubular main pipe portion; an

i nsertion port provided on one end side of the main pipe

portion; a receiving port which is provided on the other end

side of the main pipe portion and to which an insertion port

can be j oi ned;

branch portion,

and an angl e adj ustnent nmechanismfor the

t he angl e adjustnment nmechani sm bei ng provided

at the receiving port and the insertion port, wherein the

angl e adj ustnent nechani sm conpri ses at | east one cutout

portion and at

2. The header

according to cl

| east one projecting portion.

pipe joint for fluid transportation

aiml, characterized in that the angle

adj ust rent nechani sm conpri ses: the at |east one cutout

portion provided at an end of the receiving port; and the at

| east one projecting portion provided on the main pipe

portion side of the insertion port.

3. The header

according to cl

pipe joint for fluid transportation

aiml, characterized in that the angle

adj ust nent nechani sm conpri ses: the at |east one cutout

portion provided on the nmain pipe portion side of the

I nsertion port;

and t he at

| east one projecting portion
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provi ded at an end of the receiving port.

4. The header pipe joint for fluid transportation
according to claim2 or 3, characterized in that the
projecting portion has a generally triangul ar shape
decreasing in size toward an end of the insertion port to be

j oi ned, or has an arc-shaped front end.

5. The header pipe joint for fluid transportation
according to claim2 or 3, characterized in that the cutout
portion has the sane shape as that of the projecting portion
or a generally square shape and can be fitted to the

projecting portion.

6. The header pipe joint for fluid transportation
according to claim2 or 3, characterized in that the
projecting portion has a generally triangul ar shape
decreasing in size toward an end of the insertion port to be
joined or has an arc-shaped front end, and the cutout portion
has the sanme shape as that of the projecting portion or a
generally square shape and can be fitted to the projecting

portion.

7. The header pipe joint for fluid transportation
according to any one of clains 1, 2, and 4 to 6,
characterized in that the receiving port conprises: a

receiving port pipe portion; a receiving port guide portion
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having an inner diameter that is greater in a dianeter
direction than that of the receiving port pipe portion; and
the cutout portion provided at the receiving port guide
portion, and the insertion port conprises: an insertion port
pi pe portion that is inserted into the receiving port pipe
portion; an insertion port guide portion having an outer
dianmeter that is greater in a dianmeter direction than that of
the insertion port pipe portion; and the projecting portion
provi ded at an outer surface of the insertion port guide

portion.

8. The header pipe joint for fluid transportation
according to any one of clains 1 and 3 to 6, characterized in
that the receiving port has the projecting portion provided
at an end of the receiving port, and the insertion port
conprises: an insertion port pipe portion; a stopper portion
having an outer dianmeter that is greater in a dianeter
direction than that of the insertion port pipe portion; and

the cutout portion provided at the stopper portion.

9. The header pipe joint for fluid transportation
according to any one of clains 1 to 8, characterized in that
an angl e adjustnent nechanismis provided at the branch

portion.



