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DESCRIPTION

TITLE OF INVENTION: FLUID CONTROL DEVICE

TECHNICAL FIELD
[0001]

The present invention relates to a fluid control
device in which a fluid control body is installed in a
casing that seals a fluid pipe in an uninterrupted flow

state.

BACKGROUND ART
[0002]

There is a conventional fluid control device in which
part of a fluid pipe forming a fluid pipe passage is cut
off in a casing fitted onto the fluid pipe in a sealed
manner in an uninterrupted flow state, and a fluid control
body such as various valves for controlling a fluid in a
pipe is installed at the cut-off point. For example, as
shown in Patent Citation 1, there is a known fluid control
device in which by attaching a casing to a fluid pipe in a
sealed manner, attaching a process valve capable of
opening/closing the inside of the casing to an opening
portion of this casing, setting a cutting machine having a
hole saw and a drive portion on the process valve, letting
the hole saw go forward by the drive portion in a state
where the process valve is opened, cutting off part of the

fluid pipe in the casing in an uninterrupted flow state,
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attaching an inserting machine to the process valve in
place of the cutting machine, and letting the fluid control
body go forward by the inserting machine, the fluid control
body is installed in a sealed manner in the casing via the
opening portion in an uninterrupted flow state.

[0003]

As the fluid control body forming such a fluid control
device, Patent Citation 1 shows a valve main body (fluid
control body) formed mainly by an upper 1lid portion (1lid
portion) including a seal component which is closely
connected to an inner peripheral surface on the opening
portion side of the casing, a partition wall (wall portion)
integrated with a lower portion of this upper 1lid portion,
the partition wall including a seal component which is
closely connected to an inner side surface and a bottom
surface of the casing, and a valve element to be operated
in such a manner that the opening portion formed to pass

through this partition wall is openable/closable.

CITATION LIST
Patent Literature
[0004]

Patent Citation 1: JP 2006-153178 A (Page 5, FIG. 2)

SUMMARY OF INVENTION
Technical Problem

[0005]
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However, in Patent Citation 1, the fluid control body
installed inside the casing which is fitted onto the fluid
pipe is required to have an outer surface of an elaborate
shape which is matched with and closely connected to an
inner surface of the casing in which the fluid control body
is installed. Thus, there is a need for separately
designing details of the fluid control body including the
1lid portions and wall portions having outer surfaces of
such an elaborate shape and further including the valve
element that opens/closes the opening portion of this
partition wall by desired control properties. Therefore,
there is a problem that not only a process of manufacturing
the fluid control body becomes complicated but also
manufacturing cost is increased. In particular, depending
on a region where a component building a pipeline such as a
pipe and a fluid control body is laid, there are
differences in specifications and standards such as
pressure, coating, and materials, of a fluid pipe and a
fluid control body. When details of the fluid control body
are separately designed and manufactured according to the
differences, the cost becomes enormous and there is also a
problem that storage and maintenance of a specific fluid
control body become complicated.

[0006]

The present invention is achieved focusing on such

problems, and an object thereof is to provide a fluid

control device with which processes of designing,
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manufacturing, and managing a fluid control body are
simplified to suppress cost of manufacturing, etc., and
desired control properties are provided.

Solution to Problem

[0007]

In order to solve the problems described above, a
fluid control device according to the present invention is
a fluid control device including a fluid control body that
controls a fluid in a pipe, the fluid control body being
installed in a sealed manner inside a casing which is
externally fitted onto a fluid pipe in a sealed manner at a
point where part of the fluid pipe is cut off in an
uninterrupted flow state, wherein the fluid control body
includes an on-off valve formed by a valve seat body which
includes an opening portion and a valve element which is
provided in the valve seat body in such a manner that the
opening portion is openable and closable, and a partition
body formed by a wall portion that is provided with a
through hole communicating with the opening portion, the
wall portion being mounted on the valve seat body in a
sealed manner, and a lid portion which is provided
continuously to the wall portion, the 1lid portion covering
an opening side of the casing, the partition body including
a seal component that seals a gap between an inner surface
of the casing and the partition body.

According to this feature of the present invention, as

the fluid control body installed in the casing which is
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externally fitted onto the fluid pipe in a sealed manner,
the on-off valve formed by the valve seat body and the
valve element that opens/closes the opening portion, and
the partition body formed by the wall portion which is
mounted on the valve seat body and the 1lid portion covering
an opening of the casing, the partition body including the
seal component that seals the part from the inner surface
of this casing are formed separately from each other. Thus,
without requiring a fluid control body whose details are
designed and manufactured according to a shape of the
casing, 1t is possible to adopt a standardized or
commercialized product which is highly versatile as an on-
off valve and has desired fluid control properties, and
also to hold a sealing property in the casing by the
partition body placed between this on-off valve and the
inner surface of the casing. The partition body is formed
by the wall portion enclosing the opening portion of the
valve seat body and the 1lid portion provided continuously
to this wall portion. Thus, structural strength and
rigidity of the partition body are enhanced and it is
possible to maintain the sealing property against pressure
fluctuation and flow rate fluctuation of the fluid in the
pipe.
[0008]

The wall portion is formed a pair of wall portions may
be mounted to sandwich the valve seat body in an axis

direction of the fluid pipe. According to this feature, by
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letting the pair of wall portions approach to sandwich the
valve seat body of the on-off valve in the pipe axis
direction, it is possible to easily mount these wall
portions.

[0009]

The 1lid portion may be provided continuously to each
of the pair of wall portions. According to this feature, by
letting the pair of wall portions approach to sandwich the
valve seat body of the on-off valve in the pipe axial
direction, it is possible to easily form as the partition
body.

[0010]

An axial hole through which a neck portion of the
fluid control body is inserted may be formed in the 1lid
portion. According to this feature, by the neck portion
inserted through to the outside of the casing via the axial
hole, it is possible to operate the valve element in the
casing to open/close.

[0011]

The 1id portion is mounted to sandwich the neck
portion in an axial direction of the fluid, and by
connecting the 1lid portions in the axial direction, the
axial hole may be formed. According to this feature, by
letting the pair of 1lid portions approach to sandwich the
neck portion in the axial direction, it is possible not

only to easily mount these 1lid portions but also to align
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the pair of 1id portions with respect to each other by
utilizing the neck portion.
[0012]

A sealing member that seals the opening portion so as
to enclose the opening portion may be disposed between the
valve seat body and the wall portion. According to this
feature, by blocking a flow of the fluid between the wvalve
seat body and the wall portion by the sealing member
enclosing the opening portion and by installing the fluid
control body in the casing, it is possible to prevent
corrosion in an outside region excluding an inside region

formed as a flow passage.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

FIG. 1 is a front view showing a state where a process
valve and a cutting machine are attached to a casing in a
first embodiment of the present invention.

FIG. 2 is a side view showing a state where an
inserting machine including a fluid control body is
attached to the casing.

FIG. 3 is a partly-sectional front view showing a
state where the fluid control body in the first embodiment
is installed in the casing.

FIG. 4 is a partly-sectional side view as well as FIG.
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FIG. 5 is a partly-sectional plan view as well as FIG.

FIG. 6 is a view showing a butterfly valve forming the
fluid control body: FIG. 6A is a plan view; FIG. 6B is a
front view; and FIG. 6C is a side view.

FIG. 7 is a view showing a partition body forming the
fluid control body: FIG. 7A is a plan view; FIG. 7B is a
side view; and FIG. 7C is a front view.

FIG. 8 is a partly-sectional front view showing a
modified example of the casing.

FIG. 9 is a view showing a modified example of the
fluid control body: FIG. 9A is a plan view; and FIG. 9B is
a sectional view by the line A-A of FIG. 9A.

FIG. 10 is a view showing a state where a fluid
control body in a second embodiment of the present
invention is installed in a casing: FIG. 10A is a plan
view; and FIG. 10B is a partly-sectional front view.

FIG. 11 is a view showing a partition body in the
second embodiment: FIG. 11A is a plan view; and FIG. 11B is
a view showing a process of attaching a butterfly valve.

FIG. 12 is a view showing a state where a fluid
control body in a third embodiment of the present invention
is installed in a casing: FIG. 12A is a plan view; and FIG.
12B is a partly-sectional front view.

FIG. 13 is a view showing a process of attaching a
butterfly valve to a partition body in the third

embodiment.
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DESCRIPTION OF EMBODIMENTS
[0014]

Modes for carrying out a fluid control device
according to the present invention will be described below
based on embodiments.

First Embodiment
[0015]

A fluid control device according to a first embodiment
will be described with reference to FIGS. 1 to 9. 1In the
present embodiment, a series of flows of fitting a casing 2
on an already-installed fluid pipe 1 forming a component
building a pipeline in a sealed manner, cutting off a
predetermined point of the fluid pipe 1 in the casing 2 by
a cutting machine 5, and installing a fluid control body 10
according to the present invention at the cut point in an
uninterrupted flow state to form the fluid control device
will be described. The fluid control device of the present
embodiment is formed mainly by the fluid control body 10
and the casing 2 as shown in FIG. 3.

[0016]

As shown in FIG. 1, for example, a periphery of the
predetermined point of the fluid pipe 1 embedded in the
ground is dug up, and the casing 2 of an up-down evenly-
divided structure, the casing having a branch portion 2a
which opens upward and communicates with the inside is

fitted on to surround the point in a sealed manner. A fluid
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in the fluid pipe 1 may be, for example, clean water,
industrial water, sewer, etc., and in addition, a gas, or a
gas—liquid mixture. Further, although the casing 2 has the
evenly-divide structure in the present embodiment, the
casing may have other severally-divided structures.
Although bonding of divided casings is welding in the
present embodiment, the present invention is not limited to
this but the divided casings may be attached by bolts via a
packing, for example.

[0017]

The fluid pipe 1 is a ductile cast iron pipe formed in
a substantially circular shape in a sectional view. The
fluid pipe according to the present invention may be made
of metal such as other cast irons or steels, concrete,
vinyl chloride, polyethylene, polyolefin, etc. Further, an
inner peripheral surface of the fluid pipe may be coated
with an epoxy resin layer, mortar, plating, etc., or the
inner peripheral surface of the fluid pipe may be coated
with an appropriate material by powder coating.

[0018]

In the present embodiment, the fluid pipe 1 and both
ends of the casing 2 in the pipe axis direction are
connected by circumferentially-divided pressing rings 3
each of which includes a packing 3a and a locking member 3Db
in a state where a sealing property and quake resistance
are provided. Further, by appropriately screwing plural

centering bolts 2h provided in the casing 2 along the
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circumferential direction of the fluid pipe 1, it is
possible to center the casing 2 with respect to the fluid
pipe 1. At the time of attaching the casing 2 to the fluid
pipe 1 in a sealed manner, a foundation component (not
shown) such as concrete foundation or a jack may be formed
on the lower side of the casing 2 to support weight around
the casing 2 and prevent bend of the fluid pipe 1, etc.
[0019]

Next, as shown in FIG. 1, a process of cutting off the
fluid pipe 1 in the casing 2 by the cutting machine 5 will
be described. First, a process valve 4 capable of
opening/closing an opening of the casing 2 is attached to a
flange portion 2b of the branch portion 2a positioned on
the opening side of the casing 2. The process valve 4 1is
formed mainly by a valve box 41 connected to the branch
portion 2a of the casing 2 in a sealed manner in a
communicated state, a valve 1lid 43 connected to the side of
this valve box 41 in a sealed manner in a communicated
state, and a valve element (not shown) slidably arranged
over the inside of the valve box 41 and the inside of the
valve 1lid 43.

[0020]

That 1is, the process valve 4 has a structure of
closing the casing 2 in a sealed manner when the valve
element i1s positioned in the valve box 41, and opening the
casing 2 when the valve element is positioned in the wvalve

lid 43.
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[0021]

The cutting machine 5 for cutting off the fluid pipe 1
is installed on the upper side of the process valve 4. The
cutting machine 5 is formed mainly by an attachment flange
cylinder 51 connected to the valve box 41 via a short pipe
in a sealed manner in a communicated state, the attachment
flange cylinder passing through in the up and down
direction, a cutter 52 arranged in this attachment flange
cylinder 51, and a drive mechanism 53 for moving this
cutter 52 in the up and down direction and driving and
rotating the cutter 52 in the circumferential direction.
[0022]

Further, the cutter 52 provided in the cutting machine
5 of the present embodiment is formed as a so-called hole
saw, and formed by a cylindrical member 52a having a larger
diameter than that of the fluid pipe 1 and including a
cutting blade at a lower end, and a center drill 52b
arranged coaxially to this cylindrical member 52a, the
center drill projecting on the front side of a boring
blade. The cylindrical member 52a and the center drill 52b
are fixed to each other.

[0023]

In the present embodiment, as cutting means of the
fluid pipe 1, a so-called hole saw is formed. However, the
present invention is not limited to this but for example a
cut-off tool, a wire saw, an end mill, etc. may be used. At

that time, in a case where the cutting machine is a cut-off
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tool, a structure in which a sprocket, a chain, etc. is
driven and rotated in the circumferential direction of the
pipe, or in a case where the cutting machine is an end
mill, a structure in which the casing 2 is moved in the
axial direction or the circumferential direction may be
adopted with the known methods. In the present embodiment,
the fluid pipe 1 is cut off to be divided in the pipe axis
direction. However, the present invention is not limited to
this. The fluid pipe 1 may not be divided in the pipe axis
direction but bored a part of a pipe wall.

[0024]

Next, although not particularly shown in the figures,
the valve element of the process valve 4 is retreated into
the valve 1lid 43 and the branch portion 2a is opened, and
the fluid pipe 1 is cut off in an uninterrupted flow state
while driving and rotating the cutter 52 and letting the
cutter 52 go downward by the drive mechanism 53 with using
the cutting machine 5 described above.

[0025]

As shown in FIG. 2, an on-off valve 9 for draining
capable of discharging the fluid to the outside is attached
to a bottom portion of the casing 2. Thus, it is possible
to flush out chips generated at the time of cutting off the
fluid pipe 1 by the cutter 52 to the outside together with
the fluid.

[0026]
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When the fluid pipe 1 is cut off by the cutter 52, a
coupon cut out of the fluid pipe 1 are held in the cutter
52. By pulling the cutter 52 up to the inside of the
attachment flange cylinder 51 together with the coupon and
closing the branch portion 2a by the valve element of the
process valve 4, a cut-off task of the fluid pipe 1 is
completed.

[0027]

Next, as shown in FIG. 2, a process of installing the
fluid control body 10 in an uninterrupted flow state at the
point where the fluid pipe 1 is cut off in the casing 2
will be described. First, while in a state where the branch
portion 2a is closed by the valve element of the process
valve 4, an inserting machine 6 to which the fluid control
body 10 is connected is attached to an upper portion of the
process valve 4 in a sealed state. The inserting machine 6
is formed mainly by a cylindrical member 61 formed to pass
through in the up and down direction, the cylindrical
member inside which the fluid control body 10 is arranged,
and a drive mechanism 63 for moving this fluid control body
10 in the up and down direction.

[0028]

Next, as shown in FIG. 3, the fluid control body 10
according to the present embodiment will be described. The
fluid control body 10 is formed mainly by a butterfly wvalve
11 serving as an on-off valve which is a versatile

standardized or commercialized product, and partition
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bodies 15 mounted on this butterfly valve 11 by connection
tools 49 such as bolts.
[0029]

Further, as shown in FIGS. 3 to 6, the butterfly valve
11 includes a valve seat body 12 formed to have an opening
in which an opening portion 12a formed in a substantially
circular shape in a front view passes through front and
back surfaces, a valve element 13 pivotally supported in
the valve seat body 12 in such a manner that this opening
portion 1l2a can be opened or closed in a sealed manner,
that is, openable/closable, and a valve shaft at an upper
end of the valve seat body 12, a flange for attaching the
operation portion 14, and an operation portion 14 coupled
to a shaft portion 12d serving as a neck portion which is
formed by a cylinder body surrounding the valve shaft, etc.
for operating this valve element 13 to open/close. These
major parts are standardized or commercial products made of
cast iron which is suitable for mass—-production in the
present embodiment. Further, coating and materials of the
parts are also standardized or commercial products having
specifications suitable for mass-production and regions
where the parts are used. A pair of flange portions 12b,
12b is provided on the front and back sides of the valve
seat body 12 to enclose the opening portion 12a in the
circumferential direction. Further, plural bolt holes 12c
are formed to pass through this flange portion 12b along

the circumferential direction. Therefore, with this
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butterfly valve 11, this flange portion 12b and a flange of
the fluid pipe (not shown) can be connected by bolts. For
example, the butterfly valve 11 is widely applicable to
water supply pipes, sewer pipes, submarine pipes, and
various fluid pipes of shipbuilding yards, electric power
plants, etc. The opening portion 12a of the butterfly wvalve
11 applied in the present embodiment is arranged
substantially concentrically to the center of the fluid
pipe 1, and has the approximately same opening diameter as
an inner diameter of the fluid pipe 1. Connection of the
butterfly valve 11 to the fluid pipe is not limited to
flange connection but may have a structure in which
connection is made to have male/female fitting, for
example.

[0030]

By having a water re-filling hole in a valve wing
portion of the valve element 13 and having the valve
element 13 of a small opening degree, the butterfly wvalve
11 is preferably a water re-filling type butterfly wvalve
with which the fluid can safely pass through to the
downstream side while controlling the fluid by a small
amount by the water charging hole. By doing so, a
conventional bypass pipe providing communication between
the upstream side and the downstream side of the valve 1is
eliminated, so that it is possible to downsize and simplify
the casing. Valves other than the water re-filling type

valve are also applicable as a matter of course.
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[0031]

In the present embodiment, the butterfly valve 11 is
shown as the on-off valve. However, the present invention
is not limited to this but the on-off valve may be a sluice
valve, a ball valve, or a switching valve, etc.

[0032]

Next, the partition bodies 15 have a divided structure
in which a pair of partition bodies 15A, 15B is attached to
the flange portions 12b of the valve seat body 12 of the
butterfly valve 11 on the front and back sides in the pipe
axis direction. The partition bodies 15 are mounted and
fixed by the connection tools 49 inserted through the bolt
holes 12c of the flange portions 12b.

[0033]

In more detail, as shown in FIGS. 3 to 5 and 7, the
partition bodies 15 are formed by the pair of integrated
steel components provided in the pipe axis direction, each
of the steel components including a wall portion 16 in
which a through hole 16a communicating with the opening
portion 12a of the butterfly valve 11 substantially
concentrically with the approximately same diameter is
formed to pass through, and plural bottomed female screw
holes 16b are provided around this through hole 16a, and a
lid portion 17 provided continuously to this wall portion
16 along the circumferential direction of an inner
peripheral surface of the branch portion 2a of the casing.

This wall portion 16 has a shape extending outward and
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downward with respect to the valve seat body 12 of the
butterfly valve 11, and is provided at a position eccentric
to one side with respect to the center of the 1lid portion
17.

[0034]

As shown in FIGS. 7A and 7B, by providing and fixing
rib components 18 over the wall portion 16 and the 1lid
portion 17 on both the left and right sides across the
through hole 16a, rigidity of the whole partition body 15
is enhanced and a flow of the fluid when the opening
portion 1l2a is opened is guided.

[0035]

In the partition body 15, a groove portion formed in a
substantially U shape in a sectional view is continuously
formed over an outer side surface and a lower surface of
the wall portion 16 and an outer peripheral surface of the
lid portion 17, and an endless seal component 19 is
arranged in this groove portion. Further, on the inner
peripheral side of the connection tools 49 inserted through
the flange portion 12b of the wvalve seat body 12, although
not limited only to the inner peripheral side, an annular
sealing member (not shown) is placed between an end surface
of the valve seat body 12 in the pipe axis direction and a
wall surface of the wall portion 16 opposing this end
surface to enclose the opening portion 12a. The seal

component 19 and the sealing member are made of elastic
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members of rubber, elastomer, resin, etc. including NBR,
SBR, CR.
[0036]

As shown in FIG. 2, a valve suspending tool 64 coupled
to the drive mechanism 63 is connected to an upper end of
the fluid control body 10 formed by the butterfly wvalve 11
and the partition bodies 15 described above by bolts (not
shown), and the fluid control body 10 is inserted downward
to the point where the fluid pipe 1 is cut off in the
casing 2 by the drive mechanism 63.

[0037]

As shown in FIG. 4, side wall step portions 2c, 2c
serving as seal seat portions which project to the inner
side of the casing 2 with respect to the other parts are
formed on side portion inner wall surfaces of the casing 2
to oppose each other. This side wall step portion 2c is
extended to oppose the seal component 19 described above in
a tapered shape to gradually come close to each other to
the lower side. Therefore, at the time of inserting the
fluid control body 10 into the casing 2, the fluid control
body 10 is inserted into the casing 2 in a separated state
where a side portion of the seal component 19 provided in
the wall portion 16 is close to the side wall step portion
2c. At the same time as the fluid control body 10 is
installed in the casing 2, the side portion of the seal
component 19 is compressed to the side wall step portion

2c. The side wall step portions 2c, 2c are not limited to
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projection forming but may be flush with another inner
surface without projecting or be a recessed portion.
[0038]

As shown in FIG. 3, at the time of inserting the fluid
control body 10 into the casing 2 by predetermined depth,
bottom portions of the seal components 19 provided in the
wall portions 16 are compressed to a bottom wall step
portion 2d serving as a seal seat portion which is formed
to project on a bottom surface of the casing 2, and lower
end portions of the wall portions 16 of the pair of
partition bodies 15 provided to sandwich the butterfly
valve 11 in the pipe axis direction are fitted to a
projected portion 2e projecting upward in the center of the
bottom wall step portion 2d of the casing 2 while leaving
some allowance. Thereby, it is possible to prevent
inclination of the fluid control body 10 with respect to
the casing 2 at the time of an insertion task and after
insertion, and it 1is possible to maintain a sealing
property against pressure fluctuation and flow rate
fluctuation of a fluid in a pipe. The projected portion 2e
may be extended to the upper portion side of the casing 2
to guide at the time of inserting the fluid control body
10. At the time of inserting the fluid control body 10 into
the casing 2 by predetermined depth, the seal components 19
provided in the 1lid portions 17 are compressed to a
peripheral wall step portion 2f serving as a seal seat

portion which projects inward of the branch portion 2a. The
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bottom wall step portion 2d and the peripheral wall step
portion 2f are not limited to projection forming but may be
flush with another inner surface without projecting or be a
recessed portion.

[0039]

In such a way, since the side wall step portions 2c
and the bottom wall step portion 2d serving as the seal
seat portions project on an inner surface of the casing 2,
it is possible to suppress the chips generated at the time
of cutting off the fluid pipe from adhering to the seal
seat portions. Thus, it i1s possible to improve the sealing
property and the structure is more preferable.

[0040]

Next, plural fixing screws 2n provided in the
circumferential direction of the branch portion 2a of the
casing 2, the fixing screws being capable of going forward
and backward in the radial direction go forward in the
inner diameter direction of the branch portion 2a. Thereby,
the fixing screws 2n hold the 1lid portion 17 to press from
the upper side against fluid pressure in the casing 2, and
it is possible to prevent the fluid control body 10 from
drawing out of the branch portion 2a. Leading end portions
of the fixing screws 2n are formed in a tapered shape, and
the leading end portions of the fixing screws 2n are
brought into sliding contact with an inclined surface 17a
formed in an outer peripheral edge of an upper surface of

the 1id portion 17. Thus, it is possible to correct
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inclination of the 1lid portion 17, that is, of the fluid
control body 20 to some extent.
[0041]

By pressing the 1lid portion 17 from the upper side by
the fixing screws 2n in such a way, it is possible to
detach the inserting machine 6 formed by the cylindrical
member 61 and the drive mechanism 63, the valve suspending
tool 64, and the process valve 4 from the casing 2.

[0042]

By installing the fluid control body 10 in the casing
2 in such a way, by the seal components 19 provided in the
fluid control body 10 and the sealing member described
above, the inside of the casing 2 is partitioned into an
inside region C communicating with the inside of the fluid
pipe 1 and forming a flow passage, and an outside region D
excluding this inside region C in a sealed manner. Next,
inside the casing 2, the fluid remaining in the outside
region D is suctioned and removed by a pump (not shown) to
make the outside region D a void space where no fluid in a
pipe exists. By doing so, even in a case where for example
a standardized or commercialized product is used
straightaway as the butterfly valve 11, and even with
standardized coating, the butterfly valve 11 is brought
into contact with the fluid in the pipe only in time which
is the time of inserting, and after insertion, installed in
the casing 2 in a dry state and in a state where the

butterfly valve 11 is protected from contact with heavy
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machineries. Thus, corrosion resistance, accident
prevention, and leakage prevention are excellent. The
butterfly valve 11 may be arranged in the outside region D
while coating of a part of the butterfly valve 11 to be in
contact with the fluid may be changed to coating suitable
for the fluid.

[0043]

Next, an annular lid member 8 having an integrated or
divided structure in which a through hole 8a is formed in
the center in a top view is fixed to the flange 2b of the
branch portion 2a in a sealed manner by a bolt-nut 8b. In
the 1id member 8, a lower portion of the operation portion
14 of the fluid control body 10 is inserted through the
through hole 8a, and a sealing ring that seals a part from
the lower portion of the operation portion 14 is provided,
so that the 1id member 8 preferably prevents the fluid
control body 10 from drawing out of the branch portion 2a
together with the fixing screws 2n. Thereby, installment of
the fluid control body 10 into the casing 2 is completed.
[0044]

In such a way, as the fluid control body 10 installed
in the casing 2 which is fitted onto the fluid pipe 1 in a
sealed manner, the butterfly valve 11 (on-off valve) formed
by the valve seat body 12 and the valve element that
opens/closes the opening portion 12a, and the partition
bodies 15 formed by the wall portions 16 which are mounted

on the wvalve seat body 12 and the 1lid portions 17 covering
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an opening of the casing 2 on the branch portion 2a side,
the partition bodies including the seal components 19 that
seal parts from the inner surface of this casing 2 are
formed separately from each other. Thus, without requiring
a fluid control body whose details are designed and
manufactured according to a shape of the casing 2, it is
possible to adopt a standardized or commercialized product
which is highly versatile as the butterfly valve 11 (on-off
valve) and has desired fluid control properties, and also
to hold the sealing property in the casing 2 by the
partition bodies 15 placed between this butterfly valve 11
and the inner surface of the casing 2. The partition bodies
15 are formed by the wall portions 16 enclosing the opening
portion 12a of the valve seat body 12 and the 1lid portions
17 provided continuously to the wall portions 16. Thus,
structural strength and rigidity of the partition bodies 15
are enhanced and it is possible to maintain the sealing
property against pressure fluctuation and flow rate
fluctuation of the fluid in the pipe.

[0045]

By letting the pair of wall portions 16, 16 approach
to sandwich the valve seat body 12 of the butterfly valve
11 in the pipe axis direction, it is possible to easily
mount these wall portions 16, 16.

[0046]
Further, by letting the 1lid portions 17, 17 provided

respectively continuously to the pair of wall portions 16,



10

15

20

25

25

16 approach in the pipe axis direction, it is possible to
easily form as the partition bodies 15.
[0047]

By endlessly sealing over an inner side surface and an
inner bottom surface of the casing 2 and the inner
peripheral surface on the branch portion 2a side with the
seal components 19 provided in the fluid control body 10,
it is possible to enhance the sealing property and avoid a
possibility of fluid leakage.

[0048]

By placing the sealing member that seals the opening
portion 1l2a to enclose the opening portion 12a between the
valve seat body 12 and the wall portions 16, it is possible
to block a flow of the fluid between the valve seat body 12
and the wall portions 16 by this sealing member. By
installing the fluid control body 10 in the casing 2, it is
possible to prevent corrosion in a part (such as an outer
peripheral part of the flange portions 12b of the butterfly
valve 11) coming into contact with the outside region D
excluding the inside region C formed as a flow passage.
[0049]

In order to remove the fluid remaining in the outside
region D, the present invention is not limited to
suctioning by the pump described above, etc. For example,
as shown in FIG. 8 as a modified example of the casing of
the present invention, a drain flow passage 45

communicating with the outside region D and the outside of
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the casing 2 may be formed at a predetermined point of the
projected portion 2e, etc. on the bottom portion side of
the casing 2, a valve 46 that opens/closes this drain flow
passage 45 may be attached, and the fluid remaining in the
outside region D may be discharged to the outside of the
casing 2 via the drain flow passage 45 by opening this
valve 46.

[0050]

In addition, for example, as shown in FIG. 9 as a
modified example of the fluid control body of the present
invention, a cap component 48 made of an elastic material
may be additionally and detachably formed in the fluid
control body 10 formed by the butterfly valve 11 and the
partition bodies 15. This cap component 48 is attached to
an outer surface of the fluid control body 10 described in
the first embodiment, and has an outer surface shape to
supplement the outside region D formed in a state where the
fluid control body 10 of the first embodiment is installed
in the casing 2. In more detail, the cap component 48 is
formed by a substantially U-shaped integrated lower cap
component 48a positioned in left and right regions of the
butterfly valve 11 in the outside region D, and divided
upper cap components 48b detachable from this lower cap
component 48a, the upper cap components being positioned in
regions opposing the pair of 1id portions 17, 17 and
divided in the center.

[0051]
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By installing the fluid control body 10 added with the
cap component 48 which has the outer surface shape to
supplement the outside region D in the casing 2 in such a
way, it is possible not only to protect the fluid control
body 10 and the casing 2 without damages at the time of
installment but also to reduce an amount of the fluid in
contact with and remaining in the outside region D to a
large extent. It is also possible to suppress a possibility
that mainly outer surface coating of the butterfly valve 11
of the standardized or commercialized product with standard
coating is brought into contact with the fluid in the pipe
and melt away.

[0052]

After the fluid control body 10 to which the cap
component 48 is attached is installed in the casing 2, the
upper cap components 48b are first detached from this fluid
control body 10, and then the lower cap component 48a is
pulled out and detached from any of the left and right
sides of the butterfly wvalve 11. The present invention is
not necessarily limited to detachment of the cap component
48 from the fluid control body 10 but the fluid control
body 10 may be left with the cap component 48 being
attached in the casing 2. Further, the present invention is
not limited to the cap component 48 made of an elastic
material but metal or resin may be combined with an elastic
body, for example, the cap component 48 may be attached to

the butterfly valve 11 or the partition bodies 15 in a
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sealed manner by using bolts, etc. In addition, for
example, the outside region D may be filled and solidified
with a thermoplastic substance, a thermosetting resin, a
filler, a two-component hardener, an adhesive, etc.

Second Embodiment

[0053]

Next, a fluid control device according to a second
embodiment will be described with reference to FIGS. 10 to
11. The same configurations as the embodiment described
above will not be repeatedly described.

[0054]

As shown in FIG. 10, in a fluid control body 20 of the
second embodiment, a partition body 25 having a different
shape from the partition bodies 15 of the first embodiment
described above is mounted on the butterfly valve 11
described above.

[0055]

In more detail, as shown in FIG. 11, the partition
body 25 is formed by an integrated steel component
including a wall portion 26 in which a through hole 26a
arranged substantially concentrically to an opening portion
12a of the butterfly valve 11 with the approximately same
diameter as that of the opening portion 12a is formed to
pass through, the wall portion including plural bottomed
female screw holes 26b around this through hole 26a, and a
lid portion 27 provided continuously to this wall portion

26, the 1lid portion having a substantially circular outer
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shape provided along and over the entire circumference of
an inner peripheral surface of the branch portion 2a of a
casing.

[0056]

This wall portion 26 has a shape extending outward and
downward with respect to a valve seat body 12 of the
butterfly valve 11, and is provided at a position eccentric
to one side with respect to the center of the 1lid portion
27. That is, the wall portion 26 is attached only to one
end surface of the valve seat body 12 (end surface on the
left side in the figure). The 1id portion 27 includes a
substantially circular axial hole 27a formed to pass
through and have a larger diameter than that of a shaft
portion 12d in a plan view at a point adjacent to the wall
portion 26, that is, a position eccentric to the other side
with respect to the center of the 1lid portion 27. The
present invention is not limited to the wall portion 26
provided at the position eccentric with respect to the
center of the 1lid portion 27 but the wall portion 26 may be
provided at a center position of the 1lid portion 27.

[0057]

As shown in FIG. 11A, by providing and fixing rib
components 28 over the wall portion 26 and the 1lid portion
27, rigidity of the whole partition body 25 is enhanced and
a flow of the fluid when the opening portion 12a is opened
is guided.

[0058]
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In the partition body 25, a groove portion formed in a
substantially U shape in a sectional view is continuously
formed over an outer side surface and a lower surface of
the wall portion 26 and an outer peripheral surface of the
1lid portion 27, and an endless seal component 29 is
arranged in this groove portion. Further, on the inner
peripheral side of connection tools 49 inserted through a
flange portion 12b of the wvalve seat body 12, although not
limited only to the inner peripheral side, an annular
sealing member (not shown) is placed between an end surface
of the valve seat body 12 in the pipe axis direction and a
wall surface of the wall portion 26 opposing this end
surface to enclose the opening portion 12a. The seal
component 29 and the sealing member are made of elastic
members of rubber, elastomer, resin, etc. including NBR,
SBR, CR.

[0059]

Next, as shown in FIGS. 10 and 11B, a process of
attaching the butterfly valve 11 and the partition body 25
will be described. First, the shaft portion 12d of the
butterfly valve 11 in a state where an operation portion 14
is detached is inserted through the axial hole 27a from the
lower side of the partition body 25. Then, the flange
portion 12b of the valve seat body 12 and the wall portion
26 are abutted with each other and these are coupled to
each other by the connection tools 49. Further, by a

covering lid 24 formed in a rectangular shape in a plan



10

15

20

25

31

view, the covering lid including a through opening 24a in
the center, the upper side of the axial hole 27a is covered
in a sealed state. The covering 1lid 24 is formed to seal an
upper surface of the 1lid portion 27 by an endless seal
component 24b provided on a lower surface and to seal the
shaft portion 12d of the butterfly valve 11 by an endless
seal component 24c provided on an inner peripheral surface
of the through opening 24a, and attached to the upper
surface of the 1lid portion 27 by attachment screws 24d.
[0060]

As shown in FIG. 10B, in a bottom portion in the
casing 2, in addition to a projected portion 2e projecting
upward in the center of a bottom wall step portion 2d, a
side end projected portion 2g projecting upward is provided
in a side end portion of the bottom wall step portion 2d.
Between the projected portion 2e and the side end projected
portion 2g, a lower end portion of the wall portion 26 of
the partition body 25 is fitted while leaving some
allowance. Thereby, it is possible to prevent inclination
of the fluid control body 20 with respect to the casing 2
at the time of an insertion task and after insertion. The
projected portion 2e and the side end projected portion 2g
may be extended to the upper portion side of the casing 2
to guide at the time of inserting the fluid control body
10.

[0061]
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In such a way, by forming the partition body 25 by the
wall portion 26 and the 1lid portion 27 integrated with and
provided continuously to each other, it is possible to
improve the rigidity and a sealing property of the
partition body 25.

[0062]

By forming and sealing the axial hole 27a through
which the shaft portion 12d is inserted in the 1id portion
27 in such a way, 1t is possible to operate a valve element
13 in the casing 2 to open/close in a sealed state by the
operation portion 14 connected to the shaft portion 12d
which is inserted through to the outside of the casing 2
via the axial hole 27a. In a case of the second embodiment,
coating of the butterfly valve 11 is desirably changed to
coating suitable for a fluid in a pipe.

Third Embodiment
[0063]

Next, a fluid control device according to a third
embodiment will be described with reference to FIGS. 12 to
13. The same configurations as the embodiments described
above will not be repeatedly described.

[0064]

As shown in FIG. 12, in a fluid control body 30 of the
third embodiment, a partition body 35 having a different
shape from the partition bodies 15, 25 described above 1is
mounted on the butterfly valve 11 described above.

[0065]
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In more detail, the partition body 35 is formed by an
integrated steel component 35A including a wall portion 36
in which a through hole 36a arranged substantially
concentrically to an opening portion 12a of the butterfly
valve 11 with the approximately same diameter as that of
the opening portion 12a is formed to pass through, the wall
portion including plural bottomed female screw holes 36b
around this through hole 36a, and a l1lid portion 37 provided
continuously to this wall portion 36, the 1lid portion being
provided along substantially half the circumference of an
inner peripheral surface of a branch portion 2a of a
casing, and a steel component 35B which is a separate body
from this steel component 35A, the steel component being
formed by only a lid portion 34 which is provided along the
remaining substantially-half circumference of the inner
peripheral surface of the branch portion 2a of the casing.
That 1is, the partition body 35 of the third embodiment has
a divided structure in which the 1lid portion 27 of the
partition body 25 of the second embodiment described above
is formed by the 1lid portion 37 and the 1lid portion 34.
[0066]

As shown in FIG. 13, the wall portion 36 of the steel
component 35A has a shape extending outward and downward
with respect to a valve seat body 12 of the butterfly wvalve
11, and is provided at a position eccentric to one side
with respect to the center of the 1lid portion 37. That is,

the wall portion 36 is attached only to one end surface of
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the valve seat body 12 (end surface on the left side in the
figure). The 1lid portion 37 includes a substantially
semicircular cutout hole 37a formed to seal a shaft portion
12d for coupling an operation portion 14 of the butterfly
valve 11 at a point adjacent to the wall portion 36, and a
flange 37b for connecting to the 1lid portion 34 which is a
separate body is formed in an end portion on the right side
in the figure. The present invention is not limited to the
wall portion 36 provided at the position eccentric with
respect to the center of the 1lid portion 37 but the wall
portion 36 may be provided at a center position of the 1lid
portion 37.

[0067]

By providing and fixing rib components 38 over the
wall portion 36 and the 1lid portion 37, rigidity of the
whole partition body 35 is enhanced and a flow of the fluid
when the opening portion 12a is opened is guided.

[0068]

In the steel component 35A forming the partition body
35, a groove portion formed in a substantially U shape in a
sectional view is continuously formed over an outer side
surface and a lower surface of the wall portion 36 and an
outer peripheral surface of the 1lid portion 37, and an
endless seal component 39A is arranged in this groove
portion. Further, on the inner peripheral side of
connection tools 49 inserted through a flange portion 12b

of the valve seat body 12, although not limited only to the
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inner peripheral side, an annular sealing member (not
shown) is placed between an end surface of the valve seat
body 12 in the pipe axis direction and a wall surface of
the wall portion 36 opposing this end surface to enclose
the opening portion 12a.

[0069]

Next, the 1lid portion 34 of the steel component 35B
forming the partition body 35 includes a substantially
semicircular cutout hole 34a formed to seal the shaft
portion 12d for coupling the operation portion 14 of the
butterfly valve 11 on the end surface on the left side in
the figure, and a flange 34b for connecting to the 1lid
portion 37 which is a separate body is formed in an end
portion on the left side in the figure.

[0070]

In the steel component 35B, a groove portion formed in
a substantially U shape in a sectional view is continuously
formed over an outer peripheral surface of the 1lid portion
34, and an endless seal component 39B is arranged in this
groove portion. The seal components 39A, 39B and the
sealing member are made of elastic members of rubber,
elastomer, resin, etc. including NBR, SBR, CR.

[0071]

Next, as shown in FIG. 13, a process of attaching the
butterfly valve 11 and the partition body 35 will be
described. First, the shaft portion 12d of the butterfly

valve 11 is abutted with the cutout hole 37a from one side
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of the steel component 35A forming the partition body 35,
the flange portion 12b of the valve seat body 12 and the
wall portion 36 are abutted with each other, and these are
coupled to each other by the connection tools 49. Further,
the steel component 35B forming the partition body 35
approaches toward the shaft portion 12d of the butterfly
valve 11 from the other side, the shaft portion 12d is
abutted with the cutout hole 34a, and an end surface of the
steel component 35B is abutted with an end surface of the
steel component 35A. That is, by the cutout hole 34a and
the cutout hole 37a, an axial hole through which the shaft
portion 12d is inserted is formed.

[0072]

Further, as shown in FIG. 12, by fastening tools 33
inserted through the flange 34b of the 1lid portion 34 and
the flange 37b of the 1id portion 37, the 1lid portion 34
and the 1lid portion 37 are fastened. 1In this fastened
state, the seal component 39A of the 1lid portion 34 and the
seal component 39B of the 1lid portion 37 are abutted with
each other and also abutted with the shaft portion 12d of
the butterfly valve 11 to seal. Sealing members are placed
between the 1lid portion 34 and the 1lid portion 37 and
between the cutout hole 34a, the cutout hole 37a, and the
shaft portion 12d, as a matter of course.

[0073]
By letting the pair of 1id portions 34, 37 approach to

sandwich the shaft portion 12d for driving the valve
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element of the butterfly wvalve 11 in the pipe axis
direction in such a way, it is possible not only to easily
mount these 1lid portions 34, 37 but also, as the axial hole
is formed by the cutout hole 34a and the cutout hole 37a,

to align the pair of 1lid portions 34, 37 with respect to
each other by utilizing the shaft portion 12d. In a case of
the third embodiment, coating of the butterfly valve 11 is
desirably changed to coating suitable for a fluid in a
pipe.

[0074]

The embodiments of the present invention are described
above with the drawings. However, specific configurations
are not limited to these embodiments but the present
invention includes changes and additions within the range
not departing from the gist of the present invention.

[0075]

For example, in the above embodiments, the butterfly
valve 11 serving as the on-off valve is a versatile
standardized or commercialized product and major components
of the butterfly valve 11 are made of cast iron. However,
the present invention is not limited to this but the on-off
valve may be a custom—made product or may be made of steel,
resin, etc.

[0076]

In addition, for example, in the above embodiments,

the partition bodies 15, 25, 35 are made of steel

components. However, the present invention is not limited
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to this but the partition bodies may be made of cast iron,
resin, etc.
[0077]

In addition, for example, in the above embodiments,
the endless seal components 19, 29, 24b, 39A, 39B are
formed. However, the present invention is not limited to
this but non-endless seal components may be formed and end
portions may be adhered to each other, or seal components
may be intermittently formed to achieve a sealed state.
[0078]

Further, for example, in the above embodiments, the
butterfly valve 11 has corrosion resistance by coating.
However, the present invention is not limited to this but,
for example, plating, wvulcanization, etc. may be applied as
long as that is an effective corrosion resistance

treatment.

REFERENCE SIGNS LIST

[0079]
1 Fluid pipe
2 Casing
4 Process valve
5 Cutting machine
6 Inserting machine

10 Fluid control body
11 Butterfly valve (on-off valve)

12 Valve seat body
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12a
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13

14

15

16

lo6a

17

19

20

25

26

26a

27

27a

29

30

34

35

36

36a

37

39A

39B

39

Opening portion
Shaft portion (neck portion)
Valve element
Operation portion
Partition body
Wall portion
Through hole

Lid portion

Seal component
Fluid control body
Partition body
Wall portion
Through hole

Lid portion

Axial hole

Seal component
Fluid control body
Lid portion
Partition body
Wall portion
Through hole

Lid portion

Seal component

Seal component
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CLAIMS

1. A fluid control device comprising a fluid control body
that controls a fluid in a pipe, the fluid control body
being installed in a sealed manner inside a casing which is
externally fitted onto a fluid pipe in a sealed manner at a
point where part of the fluid pipe is cut off in an
uninterrupted flow state, wherein

the fluid control body includes

an on-off valve formed by a valve seat body which
includes an opening portion and a valve element which is
provided in the valve seat body in such a manner that the
opening portion is openable and closable, and

a partition body formed by

a wall portion that is provided with a through

hole communicating with the opening portion, the wall

portion being mounted on the valve seat body in a

sealed manner, and

a lid portion which is provided continuously to

the wall portion, the 1lid portion covering an opening

side of the casing,

the partition body including a seal component that
seals a gap between an inner surface of the casing and the

partition body.

2. The fluid control device according to claim 1, wherein
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the wall portion is formed by a pair of wall portions
that is mounted to sandwich the valve seat body in an axial

direction of the fluid pipe.

3. The fluid control device according to claim 2, wherein
the 1id portion is provided continuously to each of

the pair of wall portions.

4. The fluid control device according to any one of
claims 1 to 3, wherein

an axial hole through which a neck portion of the
fluid control body is inserted is formed in the 1lid

portion.

5. The fluid control device according to claim 4, wherein
the 1id portion is mounted to sandwich the neck
portion in an axial direction of the fluid pipe, and
wherein
by connecting the 1lid portions in the axial direction,

the axial hole is formed.

6. The fluid control device according to any one of
claims 1 to 5, wherein

a sealing member that seals the opening portion so as
to enclose the opening portion is disposed between the

valve seat body and the wall portion.



