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TITLE OF THE INVENTION

BRANCH PIPE JOINT AND METHOD OF CONNECTING PIPES
USING THE PIPE JOINT

CROSS REFERENCE TO RELATED APPLICATIONS
The present application is based on Japanese patent application 287604/2000, filed

September 21, 2000, which is herein incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
The present invention relates to a branch pipe joint and a method of connecting pipes
using the branch pipe joint, and more particularly to a branch pipe joint having a number of
connecting pipes, each having a different inner diameter, and to a method of connecting pipes

using the above branch pipe joint.

DESCRIPTION OF THE RELATED ART

Conventionally, there has been widely used a multi-unit type air conditioner in which
a plurality of indoor units are provided. The multi-unit type air conditioner carries out a
refrigerating cycle and is schematically shown as 61 in FIG. 16. The air conditioner 61 is
constituted by sequentially connecting a compressor 62, a four-way valve 63, an outdoor side
heét exchanger 64, an outdoor side refrigerant controller 65, a branch pipe joint 66b, indoor
side refrigerant controllers 67, a plurality of indoor side heat exchangers 68 (68a, 68b and
68c) and a branch pipe joint 66a. The branch pipe joint 66a is connected to the branch pipe
joint 66b through the respective indoor side refrigerant controllers 67 and the indoor side heat
exchangers 68 (68a, 68b and 68c). The branch pipe joint 66b has the same shape as that of
the branch pipe joint 66a. In FIG. 16, the solid arrows indicate a flow direction of the

refrigerant at the time of heating operation of the air conditioner, while the broken arrows

indicate a flow direction of the refrigerant at the time of cooling operation.

As shown in FIGs. 17 and 18, each of the branch pipe joints 66 (66a and 66b)
comprises a branch pipé joint body 67 having a cylindrical closed shape; a plurality of
connecting pipes 68 welded to the branch pipe joint body 67 in a longitudinal direction
thereof so with a constant interval p1 therebetwéen; and a common connecting pipe 69

welded to one end surface of the branch pipe joint body 67.
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The plurality of the connecting pipes 68 are -normaily formed of copper tubes, and
has./e the same shape. As shown in FIG. 19, each of the connecting pipes 68 has a pipe shape
having multiple steps whose outer and inner diameters are gradually reduced in an axial
direction. A first step portion 68a communicating with a welding root portion 68z has an

inner diameter of 19.0mm, a second step portion 68b communicating with the first step 684

 has an inner diameter of 15.9mm, a third step portion 68c communicating with the second

step 68b has an inner diameter of 12.7mm, and a fourth step portion 68d communicating with
the third step portion 68c has an inner diameter of 9.5mm, respectively.

Accordingly, when the air conditioner 61 shown in FIG. 16 is assembled using the
branch pipe joint 66 at an installation site of the multi unit type air conditioner, the branch
pipe joint 66, to which the plurality of connecting pipes 68 and the common connecting pipe
69 are welded, is prepared. Then, as shown in FIGs. 20 and 21, a position of each connecting
pipe 6.8 having an inner diameter corresponding to an outer diameter of pipe 70 (702, 70b) to
be connected to the branch pipe joint 66 is selected, and the connecting pipe 68 is cut at that
position by means of a pipe cutter. After an inner surface of the connecting pipe 68 is
reshaped and finished, the pipe 70 is inserted into the connecting pipe and the connected
portion is welded. In the case of the common connecting pipé 69, the same procedure is
repeated, thereby to connect and weld a pipe 71 to the common connecting pipe 69.

However, in these cases, the connecting pipe 68 and the common connecting pipe 69
are cut at the installation site, so that copper powder is unavoidably generated and remains
adhered to inner portions of the connecting pipe 68 and the common connecting pipe 69.
When the air conditioner 61 is assembled and operated with the copper powder being adhered,
blocking and jamming are liable to result at the outdoor side refrigerant controller 65, the
indoor side refrigerant controller 67 or the like, which can constitute a cause of failure of the
air conditioner 61.

Therefore, it has been necessarily required to clean the inner surfaces of the
connecting pipes 68 and the common connecting pipe 69 after the connecting pipes 68 and
the common connecting pipe 69 are cut, and to reshape the inner surfaces deformed by the
pipe cutter, thus greatly increasing the work load for the assembly workers.

In addition, since the connecting pipe 68 is cut by means of the pipe cutter, it is
required to provide a large pitch p1 of about 160mm between the adjacent cbnnecting pipes
68 so as to permit the pipe cutter to freely operate without any obstructions, so that the branch

pipe joint 66 being formed must have a large size.
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SUMMARY OF THE INVENTION

The present invention has been achieved to solve the above described problems, and
an object of the invention is to provide a branch pipe joint and a method of connecting pipes
using the branch pipe joint which can be formed in a small size, and capable of being easily
assembled into an air conditioner without requiring a cutting operation for the connecting
pipes.

To achieve the above and other objects, according to one aspect of the present _
invention, there is provided a branch pipe joint comprising a branch pipe joint body having a
hollow closed shape; a plurality of communication ports formed in the branch pipe joint body;
a plurality of connecting pipes, each of which has one end portion fitted to the communication
port while the other end portion is fitted to one of a plurality of pipes so that a fluid flows
through the connecting pipes; and a common communication port provided to the branch pipe
joint body through which the fluid flows; wherein the plurality of connecting pipes are
composed of various pipes whose one end portions are fitted to the branch pipe joint body
while the other end portions are fitted to the plurality of pipes through fitting portions, and
sizes of the fitting portions are different from each other.

According to the above one aspect of the present invention, it is not necessary to select
a position of the connecting pipe in accordance with an outer diameter of the pipe to be
connected, and is not necessary to cut the connecting..pipe at the position by means of a pipe
cutter. Further, there is no need to reshape the inner surfaces of the deformed connecting
pipes and to perform a troublesome and complicated cleaning operation for removing copper
powder generated by the cutting operations. Therefore, the air conditioner cah be easily
assembled without requiring the cutting operation for the connecting pipes. In addition, since
the pipe cutter is not used for connecting pipes, the pitch between the adjacent connecting
pipes can be reduced to be about 1/2 of that of conventional case, so that the branch pipe joint
can be formed of a small size.

In the above branch pipe joint according to one aspect of the present invention, it is
preferable that the plurality of connecting pipes are selected from a group consisting of
various pipeS whose fitting portions are different from each other, and the various pipes and
the branch pipe joint body are packed in the same package.

In the above branch pipe joint according to one aspect of the presént invention, it is

also preferable that said fitting portions are formed so as to have different inner diameters in
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accordance with the sizes of said connecting pipes. Further, it is also preferable that said
fitting portions are formed so as to have different outer diameters in accordance with the sizes
of said connecting pipes. Further, it is preferable that the outer diameters of end portions of
the plurality of connecting pipes to be fitted to the plurality of communication ports are |
identical to each other. Further, it is also preferable that the inserting portions formed in the
plurality of connecting pipes to be fitted to the plurality of communication ports have the |
same shape as each other.

In another aspect of the pfesent invention, there is provided a method of connecting pipes,
comprising the steps of preparing a branch pipe joint body having a hollow shape and a

plurality of communication ports; selecting connecting pipes to be fitted to a plurality of pipes

. that are to be connected to the branch pipe joint body from a group consisting of various

connecting pipes having different inner diameters, the connecting pipes and the branch pipe
joint body having been packed in one package; and connecting the pipes to the branch pipe
joint body through the eonnecting pipes.

According to the above another aspect of the present invention, it is, not necessary to
select a position of the connecting pipe in accordance with an outer diameter of the pipe to be
connected, and is not necessary to cut the connecting pipe at the position by means of a pipe
cutter. Further, there is no need to reshape the inner surfaces of the deformed connecting

pipes and to perform a troublesome and complicated cleaning operation for removing copper

‘powder generated by the cutting operations. Therefore, the air conditioner can be easily

assembled without requiring the cutting operation for the connecting pipes.

In the above method of connecting pipes according to another aspect of the present
invention, it is preferable that the connecting pipes are selected from a group consisting of
connecting pipes each having an identical outer diameter at one end portion thereof.

In the above method of connecting pipes according to another aépect of the present
invention, it is preferable that the connection is performed by fitting then welding said
connecting pipes and the pipes. -

In still another aspect of the present invention, there is provided a method of connecting pipes,
comprising the steps of preparing a branch pipe joint body having a hollow shape and a
plurality of communication ports; selecting connecting pipes to be fitted to a plurality of pipes
which are to be connected to the branch pipe joint body from a group consisting of at least
one kind of connecting pipes having different inner diameters, the connecting pipes and the

branch pipe joint body having been packed in one package; and connecting a part of the pipes
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to the branch pipe joint body through the connecting pipes while directly connecting the
remaining pipes to the branch pipe joint body.

According to this aspect of the present invention, as in the former aspect, there can be
provided an effect of easily performing the assembling work of the air conditioner. In-
addition to this effect, the number of the connecting pipes required to be prepared can be

effectively reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more apparent upon a consideration of the
following detailed explanations of the preferred embodiments of the present invention taken
in conjunction with the accompanying drawings. It is to be understood that the embodiments
shown in the accompanying drawings are not for particularly specifying the present invention
but for merely making the explanations and understanding of the present invention more
easily.

In the accompanying drawings:

FIG. 1 is a schematic view showing a multi-unit type air conditioner using one
embodiment of a branch pipe joint according to the present invention. -

FIG. 2 is a front view showing a first embodiment of the branch pipe joint according -

to the present invention. _
" FIG. 3 is aside view showing one embodiment of the branch pipe joint according to

the present invention. o

FIG. 4 is a cross sectional view showing an embodiment of a connecting portion of the
branch pipe joint according to the present invention.

FIG. 5 is a front view showing an embodiment of an attaching pipe portion used in the
branch pipe joint according to the present invention.

FIG. 6 is a front view showing a first embodiment of a connecting pipe used in the
branch pipe joint according to the present invention. '

FIG. 7 is a front- view showing a second embodiment of a connecting pipe used in the
branch pipe joint according to the present invention.

FIG. 8 is a plan view showing a second embodiment of a connecting pipe used in the
branch pipe joint according to the present invention. _

FIG. 9 is a front view showing a third embodiment of a connecting pipe used in the

branch pipe joint according to the present invention.
5



10

15

20

30

FIG. 10 is an explanatory view showing a method of connecting pipes using the
branch pipe joint according to the present invention.

FIG. 11 is a front view showing a second embodiment of a branch pipe joint according
to the present invention.

FIG. 12 is a front view showing a modification of the first embodiment of the branch
pipe joint according to thé present invention.

FIG. 13 is a front view showing a modification of the second embodiment of the
branch pipe joint according to the present invention.

FIG. 14 is a cross sectional view showing a modification of the first and second
embodiments of a connecting portion of the branch pipe joint according to the present
invention.

FIG. 15 is a schematic view exemplarily showing a packaging condition of the branch
pipe joint according to the present invention before the branch pipe joint is assembled.

| FIG. 16 is a schematic view showing a multiunit type air conditioner using a
conventional branch pipe joint. |

FIG. 17 is a front view showing a conventional branch pipe joint.

FIG. 18 is a side view showing a conventional branch pipe joint.

FIG. 19 is a front view showing a connecting pipe used in a conventional branch pipe
joint,

FIG. 20 is an explanatory view showing a method of connecting pipes using a

conventional branch pipe joint.

FIG. 21 is an explanatory view showing a state of the pipes connected by using a

conventional branch pipe joint.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Next, the preferred embodiments of the present invention will be described with
reference to the accompanying drawings.
FIG. 1 shows a multi-unit type air conditioner 1, a so called multi-air-conditioner,
using a branch pipe joint of a first embodiment according to the present invention.

The air conditioner 1 is constituted by sequentially connecting a compressor 2, a four-

. way valve 3, a yoked type branch pipe joint 20a, a plurality, for example two, sets of outdoor

side heat exchangers 4 (4a, 4b), another yoked type branch pipe joint 20a, a multi-branched

type branch pipe joint 10a, a plurality of indoor side heat exchangers 6 (6a, 6b - - and 6n) and
6
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a multi-branched type branch pipe joint 10b connected through pipes 5 (5a, 5b, - - and Sn). In
addition, in association with the indoor side heat exchangers 6 and the outdoor side heat
exchangers 4, a plurality of electronic expansion valves 7i, 70 for controlling the flow of the
refrigerant and solenoid valves 8i, 8o are provided. The reference numeral 9 (9a and 9b)
denote pipes for communicating the indoor side heat exchangers 4 (4a and 4b) with the yoked
type branch pipe joints 20a. In FIG. 1, the solid arrows indicate a flow direction of the
refrigerant at the time of heating operation of the air conditioner, while the broken arrows
indicate a flow direction of the refrigerant at the time of cooling operation.

As exemplarily shown in FIGs. 2, 3 and 4, the branch pipe joint. 10 (10a and 10b)
comprises a branch pipe joint body 11 composed of copper and having a hollow cylindrically
closed shape. This branch pipe joint body 11 comprises a plurality of projecting portions 12
and a plurality of communication ports 13 formed to the projecting portions 12,
| The projecting portions 12 comﬁrise rising portions 15 formed at opening portions 14

provided in the branch pipe joint body 11, and a number of attaching pipe portions 16 welded

. to the rising portions 15. Each of the rising portions 15 is formed by burring the opening

portion 14. The attaching pipe portion 16 has the inner diameter shown in FIG. 5, and an

inner wall of the attaching pipe portion 16 constitutes the communication port 13. The

* projecting portions 12 are arranged so as to provide a predetermined pitch p as shown in FIG. ‘

2. Therefore, the pipes 5 can be firmly connected to the branch pipe joint body 11 through
corinecting pipes 17 as described later without causing any leakage of the fluid (refrigerant).

The branch pipe joint 10 comprises connecting pipes 17 separately formed from the
branch pipe joint body 11. As shown in FIGs. 4 and 6, one end portions 17¢; of the
connecting pipes 17 are fitted into the respective communication ports 13 having the same
inner diameters as the outer diameters of the connecting pipes 17, while the other end
portions of 17e; of the connecting pipes 17 are fitted around one pipe 5 among the pipes 5 (5a,
5b, -- and 5n) having various outer diameters.

In addition, the pipes 5 (5a, 5b, -- and 5n), the connecting pipes 17 and the branch
pipe joint body 11 are welded, so that the pipes 5 (5a, 5b, -- and 5n) are communicated with
the branch pipe joint 10 through the connecting pipes 17. A fitting portion loosely fits into
the communication port 13 formed in the projecting portion 12 of the branch pipe joint body -
11. The fitting portion comprises an inserting portion 17y formed so as to have the same
outer diameter as that of one end portion 17e; of the connecting pipe having an outer diameter

of, for example, 15.9mm; and an outer fitting portion 17z communicating with the inserting
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portion 17y, the outer fitting portion having an outer diameter larger than that of inserting

portion 17y and comprising an opening portion 17z; having an inner diameter capable of

loosely fitting the pipe 5. Since this outer fitting portion 17z is connected to the pipes 5

having various outer diameters, the inner diameters of the outer fitting portions 17z are set to
various sizes. In this case, for example, the inner diameters consist of four kinds of diameters
of 19.0mm, 15.9mm, 12.7mm and 9.5mm.

With respect to one branch pipe joint, it iS preferable that all of the connecting pipes
17 are formed to provide the inserting portions having the same outer diameters, more
preferably having the same outer diameter and the inner diameter, i.e., the same shapes. Due
to the above arrangement, the number of kinds of the connecting pipes 17 can be reduced to a
required minimum level. _

" In addition, at one end surface 11s of the branch pipe joint body 11, there is welded a
common connecting pipe 18 having a common communication port 18a and having the same
inner diameter as that of the attaching pipe portions 16 constituting the projecting portions 12.°
In a case where the rising portion can be firmly formed to one end surface of the branch pipe
joint body so as to obtain a circular shape, the common connecting pipe 18 can be directly

formed to one end surface without providing the attaching pipe portion. Further, taking a

flow rate of the refrigerant into consideration, the common connecting pipe may be formed so

as to have an inner diameter larger than that of the attaching pipe portion.

' As described above, when the inner diameters of the attaching pipe portions 16 are
standardized to have the same value, more preferably to have the same shape, the outer
diameters of one end portions of the connecting pipes fitting to the attaching pipe portions 16
can be the same. As a result, the number of kinds of the connecting pipes can be reduced.

Further, since the flow rate of the refrigerant flowing in the air conditioner is varied in
accordance with a capacity of the of the air conditioner using the branch pipe joint, an outer
diameter of one end pdrtion of a communication pipe may be standardized to a predetermined
size which is different from the outer diameter of one end portion of the connecting pipe.
That is, when the outer diameters of one end portions of the communication pipes to be
attached to one branch pipe joint body are standardized to be identical, the kinds of the
connecting pipes can be reduced.

In addition, although the kinds of the connecting pipes are slightly increased, when
several kinds of communication pipes, each having different outer diameters, are prepared

and a connecting pipe having a larger diameter at one end portion thereof is applied to a large
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diametered pipe in accordance with the flow rate of the refrigerént flowing in the branch pipe
joint, it becomes possible to make the flow of the refrigerant smooth.

Further, in a case where the above projecting portion can be formed circularly, and
with a sufficient strength and height from the branch pipe joint body, the projecting portion
can be formed of only the rising portion without providing the attaching pipe portion. When
the projecting portion 12 is provided with the attaching pipe portion 16, the welding operation
after the connecting pipes 17 are fitted to the branch pipe joint body 11 can be performed
easily and securely. '

By the way, although the inserting portion 17y is formed so as to have the same outer
diameter as that of one end portion 17e;, the inserting portion need only have a shape capable
of fitting with any of the communication ports 13 formed in the branch pipe joint body. For
example, as shown in FIG. 7, there can be also used a communication pipe 17A having a-
hollow truncated cone shape whose inserting portion 17 Ay is gradually enlarged from one

end portion 17Ae;, thereof with a slight taper.

Further, as shown in FIG. 8, there can be also used a communica’tion pipe 17B having

‘a hollow square column shape whose inserting portion 17By extends from one end portion

17Be, thereof having a square shape so as to provide a constant cross sectional shape in an
axial direction. |
- Furthermore, as shown in FIG. 9, there can also be used a communication pipe 17C.

having a hollow square pyramid shape whose inserting portion 17Cy is gradually enlarged
from one end portion 17Ce, thereof. In order to enable the inserting portions to securely fit, it
is preferable that the attaching pipe portion is also formed to have a shape so as to align with
the shape of the inserting portion to be fitted to the attaching portion.

Next, a method of connecting pipe using a branch pipe joint according to a first
embodiment of the present invention will be explained hereunder.

A packaging box B shown in FIG. 15 in which a set of materials of a branch pipe joint
10 before assembling are accommodated is delivered to an installation site for a multi-unit
type air conditioner shown in FIG. 1, thereby to prepare the materials for assembling the
branch pipe joint 10.

A branch pipe joint body 11 together with a group of connecting pipes as the materials
of the branch pipe joint 10 are packed in one packaging box. The group of the connecting
pipes contains a number of the connecting pipes, for example, at least the number of the

connecting pipes corresponds to a number of the communication ports 13 formed in the
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branch pipe joint body 11. The group of the connecting pipes consist of a plurality of kinds of
connecting pipes 17, for example, four kinds of connecting pipes 17 each having a different
inner diameter. | |

For example, an explanation will be given of the case where the branch pipe joint
body 11 is provided with eight communication ports 13 and the pipes to be connected consist
of a pipe 5a having an outer diameter of 9.5mm; pipes 5b, Sc each having an outer diameter
of 12.7mm; pipes 5d, Se, 5f each having an outer diameter of 15.9mm; and pipes Sg, Sh each
having an outer diameter of 19.0mm. |

In the above case, for example, the group of the connecting pipes consists of two
connecting pipes 17a, each having an inner diameter of 9.5mm and an inserting portion 17y
having the same outer diameter of 15.9mm; five pieces of connecting pipes 17b each having
an inner diameter of 12.7mm; five pieces of connecting pipes 17c each having an inner
diameter of 15.9mm; and two pieces of connecting pipes 17d each having an inner diameter
of 19.0mm. In this example, it is explained that the inner diameter of each of the connecting
pipes has the same sizes as the outer diameter of each of pipes. However, in actuality, the
connecting pipes are formed to have inner diameters slightly lager than the outer diameters of
the pipes so that each of the pipes can be inserted into the connecting pipe. As a result, the
group of the connecting pipes consists of fourteen connecting pipes 17 in total, and the group
of the connecting pipes 17, together with the branch pipe joint body 11, are packed in one
packaging box B as shown in FIG. 15.

In general, the outer diameter of the pipe S is determined on the basis of the flow rate
of refrigerant flowing in the outdoor side heat exchanger 4 and outdoor side heat exchanger 6.
In accordance with a situation where large-scaled air conditioners are installed in buildings
while relatively small scaled air conditioners are installed in the respective rooms of an
ordinary housing, pipes having various outer diameters have been used for the air
conditioners. |

However, experience and. statistics have shown the following fact. That is, thereis a
strong probability that pipes having an intermediate outer diameter are widely used. In this
regard, in a case where the pipes 5 consist of eight kinds of pipes, the group of connecting
pipes consisting of fourteen pieces of connecting pipes 17 as described above are prepared.

" 'When the above group of connecting pipes are prepared, it becomes possible to cope

with the demand for selecting a connecting pipe having a required inner diameter. Further,

when control of the air conditioning equipment and piping thereof are performed by a
10



10

15

20

25

30

computer, the number of the connecting pipes constituting the group can be reduced and it
becomes possible to more accurately cope with the demand for selecting a connecting pipe
having-a required inner diameter.

In this connection, even in a case where the number of the communication ports 13 is
eight, if a number of the communication ports 13 are plugged or closed and less than eight of
the communication ports 13 are actually used, it is not always necessary to prepare a
minimum number of eight or more of the connecting pipes. Further, in a case where the kinds
of the pipes 5 are predicted to be less than four in advance, the connecting pipes 17 may
consist of less than four kinds of connecting pipes 17 having different inner diameters.

Next, appropriate connecting pipes matching the outer diameters of the pipes 5 are
selected from the group of the connecting pipes packed in the packaging box B. Then, as
shown in FIGs. 4 and 7, the pipes 5 are fitted to the outer fitting portions 17z of the
connecting pipes 17. Subsequently, the inserting portions 17y of the connecting pipes 17 are
fitted into the communication ports 13 formed to the attaching portions 16 6f the branch pipe
joint body 11. In this case, since the shapes of the inserting portions 17y are identical to each
other, the inserting portions 17y can be easily fitted into any of the communication ports 13.
In the same manner as described above, the connecting pipes 17 capable of fitting to the
respective pipes S are selected from the packaging box B, then all of the pipes 5 are connected
to the branch pipe joint body 11 through the connecting pipes 17. Since the connecting pipes
17 dre selected from the group consisting of a number of connecting pipes 17 having different
inner diameters that are packed together with the branch pipe joint body 11 in the packaging
box, the connecting pipes 17 having inner diameters corresponding to the outer diameters of
the pipes S can be easily prepared.

~ Thereafter, the pipes 5, the connecting pipes 17 and the branch pipe joint body 11 are
firmly fixed by various methods such as welding W, brazing, soldering or the like. It is
preferable that the non-selected connecting pipes 17 remaining in the packagfng box B are
reused.

According to the method of connecting pipes using this branch pipe joint 10, since the
connecting pipes 17 are selected from the group consisting of various connecting pipes so as
to match to the outer diameters of the pipes 5 and then welded thereby to establish the
communication in the air conditioner, unlike the conventional method, it is not necessary to

select a position of the connecting pipe in accordance with an outer diameter of the pipe to be
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. connected, and is not necessary to cut the connecting pipe at the position by means of a pipe

cutter.,

Further, there is no need to reshape the inner surfaces of the deformed connecting
pipes and to perform a troublesome and complicated cleaning operation for removing copper
powder generated by the cutting operations. Therefore, the air conditioner can be easily
assembled without requiring the cutting operation for the connecting pipes. In addition, since
the pipe cutter is not used for the connecting pipes, a space for operating the pipe cutter is not
required. Accordingly, the pitch p between the adjacent connecting pipes 17 can be reduced
to be about 80mm which is 1/2 of that of conventional case, so that the branch pipe joint 10
can have a small size.

Next, a branch pipe joint according to a second embodiment of the present invention
will be explained hereunder.

The branch pipe joint of the second embodiment is a yoked-type branch pipe joint 20
(20a, 20Db). . _

As shown in FIG. 11, this yoked-type branch pipe joint 20 is formed of copper and has
a hollow cylindrically clésed_shape, and comprises: a branch pipe joint body 21 formed by
drawing work and shaping work; branched portions 21a, 21b provided to the branch pipe joint
body 21 for constitﬁting projecting portions through which a fluid flows in a branched
manner; two pieces of connecting pipes 23a, 23b whose inserting portions (not shown) have
the Same outer diameter, one end of the connecting pipes being connected to the respective
communication ports 22a, 22b while the othér ends being cpnnected to one of the plurality of
pipes; and a common pipe connecting portion 24 formed in the branch pipe joint body 21
through which the fluid flows in a confluent state.

For example, an explanation will be given of the case where the branch pipe joint
body 21 is provided with two communication ports 22a, 22b of the branch pipe joint 20 and
the pipes to be connected consist of a pipe 25a having an outer diameter of 19.0mm and a
pipe 25b having an outer diameter of 50.8mm.

In the above case, for example, the group of the connecting pipes consists of one
connecting pipe having an inner diameter of 9.5mm, one connecting pipe having an inner
diameter of 12.7mm; two connecting pipes each having an inner diameter of 15.9mm; two
connecting pipes each having an inner diameter of 19.0mm; and one connecting pipe having

an inner diameter of 50.8mm. As a result, the group of the connecting pipes consists of seven
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connecting pipes in total, and the group of the connecting bipes together with the branch pipe
joint body 21 are packed in one packaging box.

As the same manner as in the aforementioned branch pipe joint 10 of the first
embodiment, the pipes are connected by using the connecting pipes selected from the group
consisting of various connecting pipes, thereby to prepare the branch pipe joint of the secorid
embodiment.

Further, a modified embodiment of the first embodiment will be explained hereunder.

Unlike the first embodiment, the branch pipe joint of this modified embodiment is-

constituted in such a manner that all of the pipes are not connected to the branch pipe joint

body through the connecting pipes but a number of the pipes are directly communicated with

the branch pipe joint body without using the connecting pipes.

As shown in FIG. 12, in the branch pipe joint 30 of this modified embodiment, since
the outer diameters of a part of the pipes 31a, 31b among the pipes 31 have suitable sizes for
fitting to the attaching pipe portions 32 having appropriate inner diameters, these pipes 31a,
31b can be directly connected to the attaching pipe portions 32 without using the connecting
pipes. When the attaching pipe portions 32 having typical inner diameters are provided to the
branch pipe joint body 33 and then the pipes are directly communicated with the attaching
pipe portions 32, the number of the connecting pipes to be used; as well as thé number and
kinds of the connecting pipes constituting the group can be effectively reduced.

" Furthermore, a modified embodiment of the second embodiment will be explained
hereunder. |

Unlike the second embodiment, the branch pipe joint of this modified embodiment is
constituted in such a manner that the two pipes are not connected to the branch pipe joirit
body through the connecting pipes but one pipe is directly communicated with the branch
pipe joint body without using the connecting pipe.

As shown in FIG. 13, in the branch pipe joint 40 of this modified embodiment, since
the outer diameter of one pip¢ 41 a among the pipes 41 has a suitable size for fitting to the
branching portion 42a having appropriate inner diameter, this pipe 41 a can be directly
connected and fixed to the branching portion 42a without using the connecting pipe while
only the pipe 41 b is connected and fixed to the branching portion 42b through the connecting
pipe

Here also, when the branching portions 42 having typical inner diameters t are

provided to the branch pipe joint body 44, the chance that the pipes 41 are directly
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communicated with the branching portions 42 is increased, and the number and kinds of the
connecting pipes to be used can be effectively reduced.

Still further, a modified embodiment of the connecting pipe used in the first and
second eémbodiments will be explained hereunder. _ | |

As shown in FIG. 14, in the branch pipe joint 50 of this modified embodiment, both
end portions of the connecting pipe 51 are formed with inserting portions 51y;, 5S1y2 in an
axial direction, and the inserting portions 51y, is fitted into the communication port 54
prbvided in the attaching pipe portion 53 of the branch pipe joint body 52 while the inserting
portion 51y, is inserted in the pipe 55.

According to the above arrangement, the same effects as in the connecting pipe of the
second embodiment can be expected. In addition, when the connecting pipe 51 is turned
upside down, the connecting pipe 51 can be also used as a connecting pipe in the first and
second embodiments. Further, when the connecting pipe in the first and second embodiments
are inverted, the inverted connecting pipes can be also used as the connecting pipe 51 for this
modified embodiment.

In this connection, both end portions of the connecting pipe to be used in the branch
pipe joint according to the present invention may be inserted into the pipes or the attaching
pipe portion. In another way, the connecting pipe can be also fitted over one of the pipe or
the attaching portion, while fitted into the other member in an inserting manner. As the
fitting type for fitting the connecting pipes, pipes and the attaching pipe portions, various
fitting types such as fitting over-type and inserting-type or the like can be suitably adopted.

Although the present invention has been described with reference to the exemplified
embodiments, it will be apparent to those skilled in the art that various modifications, changes,
omissions, additions and other variations can be made in the disclosed embodiments of the
present invention without departing from the scope or spirit of the present invention.
Accordingly, it should be understood that the present invention is not limited to the _described
embodiments, and shall include the scope specified by the elements defined in the appended

claims and range of equivalency of the claims.
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WHAT IS CLAIMED IS:

1. A branch pipe joint comprising:

a branch pipe joint body having a hollow closed shape;

a plurality of communication ports formed in said branch pipe joint body; _

a plurality of connecting pipes, each of which has one end portion fitted to said
communication port and another end portion having a fitting portion adapted to be fitted to
one of a plurality of pipes; and N

a common communication port provided in said branch pipe joint body;

wherein sizes of at least two of said fitting portions are different from each other.

2. A kit for use as a branch pipe joint, comprising:

a branch pipe joint body having a hollow closed shape, wherein a common
communication port and a plurality of branch communication ports are formed in said branch
pipe joint body;

a plurality of connecting pipes each of which has one end' portion adapted to be fitted
to one of said branch communication ports and another end portion having a fitting portion
adapted to be fitted to one of a plurality of pipes, wherein sizes of at least two of said fitting

portions are different from each other,

wherein said branch pipe joint body and said connecting pipes are packed in the same

package.

3. A branch pipe joint according to claim 1, wherein said fitting portions have

different inner diameters.

4. A branch pipe joint according to claim 1, wherein said fitting portions have

different outer diameters.

5. A branch pipe joint according to claim 1, wherein outer diameters of said one end

portions of said plurality of connecting pipes are identical to each other.

6. A branch pipe joint according to claim 1, wherein said one end portions of said

plurality of connecting pipes comprise inserting portions having the same shape as each other.
15
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7. A branch pipe joint according to claim 1, wherein said communication ports are

formed in a plurality of projecting portions provided in said branch pipe joint body.

8. A branch pipe joint according to claim 1, wherein inner diameters of said plurality

of communication ports are identical to each other.

9. A branch pipe joint according to claim 1, wherein shapes of said plurality of

communication ports are identical to each other.

10. A branch pipe joint according to claim 1, wherein said communication ports are
formed by attaching pipe portions fixed to rising portions formed by burring opening portions
of the branch pipe joint body.

11. A branch pipe joint according to claim 1, wherein a part of said pipes are directly

connected to said attaching pipe portions.

12. A branch pipe joint according to claim 1, wherein said connecting pipes are

welded to the communication ports.

13. A method of connecting pipe comprising the steps of:

preparing a branch pipe joint body having a hollow shape and a plurality of
communication ports;

selecting connecting pipes to be fitted to a plurality of pipes which are to be connected
to said branch pipe joint body from a group of various connecting pipes having different inner
diameters, said connecting pipes and said branch pipe joint body having been packed in one
package; and |

connecting said pipes to said branch pipe joint body using the connecting pipes.

14. A method of connecting pipe according to claim 13, wherein said connecting

pipes are selected from a group of connecting pipes each having an identical outer diameter at

one end portion thereof.

16
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15. A method of connecting pipe according to claim 13, wherein said connection is

. performed by fitting then welding said connecting pipes and the pipes.

16. A method of connecting pipe comprising the stepé of:

preparing a branch pipe joint body having a hollow shape and a plurality of
communication ports; |

selecting connecting pipes to be fitted to a plurality of pipes which are to be connected
to said branch pipe joint body from a group of at least one kind of connecting pipes having

different inner diameters, said connecting pipes and said branch pipe joint body having been

. packed in one package; and

connecting a part of the pipes to said branch pipe joint body using the connecting

pipes, while directly connecting remaining pipes to said branch pipe joint body.

17. A method of connecting pipe according to claim 16, wherein said connecting

pipes are selected from a group consisting of connecting pipes, each having an identical outer
diameter at one end portion thereof.

18. A method of connecting pipe according to claim 16, wherein said connection is

performed by fitting then welding said connecting pipes and the pipes.
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