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(57) Abrégée/Abstract:
In the direct-acting valve of the present invention, no flange is formed in the valve box and the piping Is achieved by interposing the

valve box between pipe flanges. The direct-acting valve of the present invention includes: a driving section 1 that operates by
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(57) Abrege(suite)/Abstract(continued):
sensing a primary pressure or a secondary pressure; and a valve body 3 communicating with the driving section 1 to open and

close a flow path 2. A valve box 4 of the valve Is sandwiched between pipe flanges F and Fl tightened by bolts B, B1 ... and nuts N,
N1 .... Connecting end portions 10 and 11 to be mated with pipe flanges F and F1 that respectively have an inlet and an outlet 6
and 7 of the flow path 2 are made to be flangeless. A cover flange neck 17 Is extended upward from the valve box 4 Is formed so as
to be Interposed between the bolts B and B1 which are provided between the pipe flanges F and F1 and adjacent to each other on

the circumference of the pipe flanges F and F1.



CA 02568706 2006-11-23

ABSTRACT
In the direct-acting valve of the present invention, no flange
is formed in the valve box and the piping is achieved by interposing
the valve box between pipe flanges.
The direct-acting valve of the present invention includes:

a driving section 1 that operates by sensing a primary pressure or a

secondary pressure; and a valve body 3 communicating with the driving
section 1 to open and cl.os'e a flow path 2. A valve box 4 of the valve
1s sandwiched between pipe flanges F and F1 tightened by bolts B, Bl
.. and nuts N, N1 ... Connecting end portions 10 and 11 to be mated with
pipe flanges F and F1 that respectively have an inlet and an outlet
6 and 7 of the flow path 2 are made to be flangeless. A cover flange
neck 17 is extended upward from the valve box 4 is formed so as to be
interposed between the bolts B and Bl which are provided between the

pipe flanges F and F1 and adjacent to each other on the circumference

of the pipe flanges F and F1l.
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SPECIFICATION
TITLE OF THE INVENTION

WAFER-TYPE DIRECT-ACTING VALVE

1.Field of the Invention

The present invention relates to a wafer-type direct-acting
vélve inwhich adirect-acting valve, such as a pressure adjusting valve
such as a pressure reducing valve, a solenoid valve, and a constant
water level valve, 1is sandwiche'c.i between pipe flanges and is fix'ed by

bolts and the like penetrated through the pipe flanges.

2. Description of the Related Art

Conventionally, there is a wafer-type valve in which a valve
box 1s 1nterposed between pipe flanges and the pipe flanges are fixed
by tightening by bolts and nuts. As this type of valve, there are a
single-plate check valve and a flangeless butterfly valve. In these
valves, a thin disc-shaped valvé body swings or rotates in a thin
cylindrical valve box through which a fluid flows lineally, so as to
open and close the flow path. These valves are relatively simple in
the structures and operations (for- example, see Non-patent Document
1).

On the other hand, there is a direct-acting valve in which
a valve body 1s connected to a driving section via a valve bar. In
this valve, when the driving section senses a primary' pressure or a
secondary pressure, it drives the valve body to move upward or downward

SO as to open or close the flow path. A valve box of the direct-acting
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valve is formed with an S-shaped flow path extending from the inlet
to the outlet which are suitable for completely closing the valve and
controlling the flow rate. In addition, an end portion for connection
with the pipemembers are in the formof a flange, so called flange-shaped
end portions are widely employed for low-pressure application to
high-pressure application (for example, see Patent Document 1).
However, probably because the structure of the direct-acting valve is
not simple as compared with a single-plate c_heck valve represented by
the foregoing wafer-type valve, there has conventionally been no
water-type direct-acting valve.

[Non-patent Document 1] Japanese Industrial Standards
Committee, "Glossary of Terms for valves JIS B 0100-1984", Japanese
Standards Association, First edition on February 28, 1985, p.37, No.

10307, p.38, No. 10705

|[Patent Document 1] Japanese Utility Model Publication No.
- 6-37446

However, 1f the valve box is formed with the flanges as is
t'he case of the flange-shapeddirect-actingvalve, there arises problems
such that not only the valve itself becomes heavy in weight but also
the manufacturing cost of the valve rises caused by the high material
cost ot the flanges themselves.

An objective of the present invention is to provide a wafer-type
direct-acting valve in which no flange is formed on a valve box, and
piping 1s achieved by sandwiching the valve box between pipe flanges

and the pipe flanges are tightened with each other by bolts and nuts.
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SUMMARY OF THE INVENTION

In view of the problems described above, the present invention
provides awafer-typedirect-actingvalve comprising: adriving section
that operates when 1t senses a primary pressure or a secondary pressure;
and a valve body communicating with the driving section to open and
close a flow path, wherein the valve includes a valve box, which is
sandwiched between pipe flanges tightened by b‘ol_.ts and nuts, and
connecting end portions of the valve box haviﬁg an inlet and outlet
into and from the flow path respectively are made into flangeless
structure; the valve box further includes a cover flange neck extending
upward from the valve box, and only side walls of the cover flange neck
corresponding to the respective adjacent bolts are connected in such
a manner that the cover flange neck can be interposed between the bolts
located between the pipe flanges to be adjacent on a circumference of
the pipe flanges.

Further, an annular groove may be formed into the shape of

recess on the surfaces of the connecting end portions to be mated with

the pipe flanges, and the annular groove may be filled with a sealing

member.

According to the present invention, inthedirect-actingvalve,
the valve box of the direct-acting valve is sandwiched between the pipe
flanges tightened with each other by bolts and nuts. Further, the
connecting end portions to be mated with the pipe flanges, which are
respectively formed with the inlet and outlet of the flow path in the

valve box, are flangeless. Thus, it is possible to achieve drastic
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reduction in the total weight of the valve, reduction 1n the dimensions
between side surfaces (i.e. the connecting end portions), and reduction
1n the number of bolts required for piping to half. The space for the
installationof thevalvebox between the pipe members canalsobe reduced.
Further, the installation work at the time of piping can be efficiently
achieved and thus, the load to the pipe members in the piped state can
be reduced. In addition, the material cost required for the flanées
can be reduced, and thus, the manufacturing cost can be'd;astically
reduced. - ‘

Further, the cover flange neck extending upward from the valve
box 1s formed i1nto a structure where only i1ts side walls corresponding
to the adjacent bolts are connected. Due to this structure, when the
piping is made by interposing the valve between the pipe members having
pipe flanges at their end portion, the connected portion of the cover
flange neck avoids the adjacent bolts provided between the pipe flanges
so as not to obstruct the installation of the bolts. Thus, the cover
flange neck can be interposed between adjacent bolts and the bolts can
be threaded into the bolt holes of the pipe flanges without causing
any troubles. By tightening the bolts by nuts, the valve can be
interposed between the pipe members without any difficulty.

Further, according to the present invention, even if the
interval betweenthebolts throughwhichthe cover flange neck interposed
1s narrow, and the inner portion of the cover flange neck corresponding
to the connected portion is narrowed toward the direction along which
the connected portion is formed, there 1s no need of narrowing the inner

portion of the cover flange neck toward the direction along which the
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boltsareinstalled. Therefore, thearea for the'passage of the pressure
fluid through the 1inside of the cover flange neck ‘corresponding to the
connected portion can be ensured sufficiently in such a manner that
no trouble is caused in driving the valve body by the driving section.
As a result, the function as a direct-acting valve can be more
satisfactorily achieved. ‘

Since an annular groove is provided into the shape of recess
on the surfaces of the connecting end portions to be mated with the
pipe flanges, and the annular grooves are filled with sealing members.
At the time when piping is made, by simply bringing the connecting end
portions and the pipe flanges into contact with each other, the sealing
members 1intervene between the connecting end portions and the pipe
flanges so as to tightly seal therebetween.

Therefore, according to the present invention, the connecting
end portions and the pipe flanges can be easilymated in a tightly sealed
state without any effort as described above. Ina conventional method,
when 1nstalling a sealing member such as a gasket between the connecting
end portions and the pipe flanges, the sealing member must be positioned
in a state suspended in the air on the same axis of the pipe flanges
and at apositionbetween the pipe flanges and the connectingend portions
having a diameter smaller than the pipe flanges, while the valve is
supported so that the connecting end portions of the valve are located
on the same axis of the pipe flanges. Then, the connecting end portions
and the pipe flanges are mated with each other. This operation is very
cumbersome and needs effort. Contrarily, according to the present

invention, a trouble involved in the piping work of the conventional
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wafer-type valve can be resolved, and the operation efficiency

can be drastically improved. Thus, the practical effect of the

present invention 1s enormous.
According to an aspect of the present invention there 1s
provided a wafer-type direct-acting valve comprising:

a valve box communicating with a primary flow path and a
secondary flow path through a valve opening, the valve Dbox
including a valve body that opens and closes the valve opening,
and a driving section connected to the valve body to control a
degree of opening of the valve body depending on variation 1n
pressure in the primary flow path or the secondary flow path,

wherein the valve box 1in a valve 1is sandwiched between pipe
flanges tightened by bolts and nuts, and connecting end portions
of the valve box having an inlet and an outlet of pressure fluid
respectively are made into flangeless structure; the valve box

further includes a cover flange neck that extends upward from the

valve box, has a space through which the pressure fluid can pass
therein and inserts only a valve bar connecting the driving

section to the valve body therethrough, and only side walls of

the cover flange neck corresponding to the respective adjacent
bolts are connected to be narrower than an interval between bolts
that differs depending on the kind of pipe flanges used 1in
accordance with size of the valve 1n such a manner that the cover

flange neck can be interposed between the bolts located between

the pipe flanges to be adjacent on the circumference of the pipe

flanges, and

wherein an annular groove is formed into shape of recess on the
surfaces of the connecting end portions to be mated with the pipe

flanges, and the annular groove is filled with a sealing member.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view showing a piping state of a wafer-type
direct-acting valve.

Fig. 2 1s a cross—-sectional view along the line X-X of Fig.
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Fig. 3 is a longitudinal sectional view along the line X-X

of Fig. 1.

Fig. 4 is an enlarged cross—-sectional view along the line Y-Y

of Fig. 3, partly omitted.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, an example as an embodiment of the present

invention will now be described based on the drawings.

Fig. 1 is a front view showing a piping state of a wafer-type

direct-acting valve.

Fig. 2 is a cross-sectional view along the line X-X of Figqg.

F1g. 3 1s a longitudinal sectional view along the line X-X

of Fig. 1.

Fig. 4 is an enlarged cross-sectional view along the line Y-Y

of Fig. 3, partly omitted.

6a
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Thisvalve isadirect-actingvalve, iricluding adrivingsection
lwhichoperateswhen it sensesaprimarypressureorasecondarypressure,
and a valve body 3 communicated with the driving section 1 and operated
to open and close a flow path 2. The 1llustrated valve shows a
direct-acting pressure reducing valve.

The structure of this direct—acting'pressure reducing valve
is as follows. Avalvebox 4 includes a flowpath2 (including a primary
flow path 2a and a secondary flow path 2b), and a driving section 1
incorporated into the valve box 4. The driving section 1 controls the
opening of the valve body 3 in accordance with the variation in the
pressure 1in the secondary flow path 2b. The driving section 1 includes
a pressure detecting chamber 5 1n communication with the secondary flow
path 2b for detecting the pressure in the secondary flow path 2b. 1In
a piping state, the valve box 4 is sandwiched between pipe flanges F
and F1l provided at the connecting end portions of piping members P and
Pl, and 1s supported interposedly between the pipe flanges F and F1l
by tightening (long threaded) bolts B, Bl ... penetrated through the pipe
flanges F and F1 by nuts N, N1 ...

The valve box 4 1s formed with an inlet 6 and an outlet 7 at
1ts left and right sides respectively. Inside the valve box 4, there
are a primary flow path 2a and a secondary flow path 2b communicating
with the inlet 6 and the outlet 7, respectively.

At the center inside the valve box 4, a partitioning wall 8
partitions the primary flow path 2a from the secondary flow path 2b
into the upper and lower sections. The partitioningwall 8 has a valve

opening 9 for allowing both the flow paths 2a and 2b to communicate
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wilith each other. The flow path 2 extending from the inlet 6 to the
outlet 7 1s formed into the shape of the letter S.

Further, the valve box 4 1s flangeless at its connecting end
portions 10 and 11, respectively having the inlet 6 and the outlet 7
of the flow path 2 to be connected with the pipe flanges F and F1l in
such a manner that the valve box 4 1s sandwiched between the pipe flanges
F'and F1. Due to this structuvre, the distance between side surfaces
of the valve box 4 is reducedby the thicknesses of the flanges as compared
with a conventional flange-shaped valve box.

On the surfaces of the connecting end portions 10 and 11 to
pe mated with the surfaces of the pipe flanges F and Fl, a recessed
annular groove 12 is formed. The annular groove 12 is filled with a
sealing member 13 such as an O-ring, a flat-type packing and the like
(1n the illustrated example, an O-ring is used).

At the upper portion of the valve box 4, a cover flange neck
17 extends upward from the top end of the valve box 4. Further, a
disc-shaped recessed portion 16 entirely surrounded by a body covering

flange (i.e. a flange for connection with a later-described bonnet 15)

14 1s provided on the top end of the cover flange neck 17.

The cover flange neck 17 is interposed between the pipe flanges

F and Fl 1n a state where the connecting end portions 10 and 11 of the
valve box 4 are brought into contact with the pipe flanges F and F1,
and where bolts B, Bl .. are penetrated through the pipe flanges F and
F1. Also, thecover flangeneck 17 is inthe shape capable of interposing
between the bolts B and Bl adjacent to each other on the circumference

of the pipe flanges F and F1 (in the illustrated example, the bolts
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B and Bl are provided to be adjacent to each other at the upper'portions

of the pipe flanges F and Fl).

A bonnet 15 is formed into a substantially cylindrical shape,
and the diameter of its lower end 1s enlarged to match the recessed
portionl6é. Theloweropeningendofthebonnet 15isentirelysurrounded
by a flange 1b5a.

The recessed portion 16 and the bonnet 15 are mated with each
other via a diaphragm 18. Then, their flanges 14 and 15a are tightened
by unillustrated bolts and nuts. An adjustment spring 19 is provided
in an upper space (inside the bonnet 15) partitioned by the diaphragm
18, whereas the lower space (inside the recessed portion 16) is used
as apressure detecting chamber 5, soastoconstitute thedrivingsection
1.

The adjustment spring 19 Ois made of a compression coil spring
(in the 1llustrated example, a rectangular spring). The adjustment
spring 19 is interposedin a compressed state between a spring receptor
20 which also serves as a diaphragm pressing member and is mated with

the upper surface of thediaphragm18, anda spring receptor 22 compressed
downward by an adjustment screw 21 made of a bolt which is inserted

and screwed from the upper end of the bonnet 15.

The adjustment screw 21 is moved upward and downward to adjust

the elastic force of the adjustment spring 19, so that the displacement
of the diaphragm 18 located below the adjustment screw 21 is adjusted.
At the upper end of the bonnet 15, a lock nut 23 screwed to

the adjustment screw 21 1is provided.
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The pressure detecting chamber 5 (1.e. the re-cessed portion
16) is opened at its lower portion so as to communicate with the primary
flow path 2a and the secondary flow path. 2b separately via the cover
flange neck 17. An opening 24 communicating with the primary flow path
2a 1s formed into the circular shape at the lower center of the pressure
detecting chamber 5 in such a manner as to correspond to the valve opening
9. The other opening 25 communicating with _the secondary flow path
2b is formed into a substantially rectangular shape, and is adjacent
to the opening 24.

Therefore, inside the cover flange neck 17, the upper end of
the partitioning wall 8 1s formed to rise in such a manner that it
partitions the openings 24 and 25 adjacent to each other. ‘The
partitioningwall 8 partitions the communicating path 26 communicating
withtheprimary flowpath2a fromthe communicationpath27 communicating
with the-secondary flow path 2b.

The communicating paths 26 and 27 are formed into a cylindrical
shape and a substantially rectangular cjrlindrical shape respectively
identical to the shapes of the openings 24 and 25. As described above,
in‘ the state of piping of the valve box 4, in order to enable the cover
flange neck 17 to be interposed between the bolts B and Bl provided
adjacent to each other between the upper portions of the pipe flanges
FF and Fl, at the sites corresponding to the bolts B and B2 of the
communication path 26 having a diameter larger than the interval between
the bolts B and Bl, as shown in Figs. 2 and 3, only the side walls of
the cover flange neck 17 corresponding to the bolts B and Bl adjacent

to each other are formed to be connected. The communicating path 26

10
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at the connected portion 28 1s formed into the same width as the
communicating path 27 as shown in Fig. 4.

In this embodiment, the outer width D of the cover flange neck
17 corresponding to the width direction of the communicating path 26
(i.e. a direction intersecting the direction along which the bolts B
and Bl are provided) i1s made to be larger than the interval between
the bolts Band Bl. 1In addition, the outer width D1 of the cover flange
neck 17 corresponding to the width direction of the communication path
27 is made to be smaller than the interval between the bolts B and Bl
along its vertical direction. In this‘ manner, the site of the side
wall of the cover flange neck 17 having the outer width D corresponding
to the bolts B and Bl 1s formed with the connected portion 28 in such
a manner that the shape of the portion 28 throttles the communicating
path 26 located inside the cover flange neck 17. Alternatively, when
the outer width D1 is also larger than the interval between the bolté
B and B1l, the side wall of the cover flange neck 17 having the outer
width D1 is also formed with the connected portion 28 same as the above.

The communicatingpath 26 causesno trouble inthevalve function
as far as the pressure fluid can pass through the connected portion
28 even after a later-described valve bar 29 is penetrated through the
communicating path 26. In any cases, the pressure fluid will be
throttled down at the connected portion 28. 1In order that the driving
section 1 drives the valve body 3 with more satisfactory operability,
it is preferable that the connected porti\on 28 has an area for the passage
of the pressure fluid as large as possible. In this regard, it is more

preferable that the connected portion 28 is formed by only connecting

11
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the side walls of the cover flange neck 17 corresponding and adjacent
to the bolts B and Bl respectively.

Since the pipe flange F and F1 employed are those standardized
1n accordance with the size of the valve, the interval between the bolts
B and Bl differs depending on the kind of the pipe flanges F and F1l.
Even if the interval is narrow and the communication path 26 at the
connected portions 28 is formed to be narrow in its width direction,
only the side walls of the cover flange neck 17 are connected at the
sites corresponding and adjacent to the bolts B and Bl as described
-above. There is no need of connecting or narrowing the side walls of
the cover flange neck 17 in the direction along which the bolts B and
Bl are provided. Therefore, it is possible to ensure a predetermined
area for the passage of the pressure fluid in the communication path
26 at the connected portion 28 without causing any trouble in driving
the valve body 3 by the driving section 1.

On the lower surface of the diaphragm 18, a diaphragm receptor
30i1ismated. Thelowerportionofthediaphragmreceptor30isintegrally
formed with a piston 31 having a diameter smaller than the diaphragm
receptor 30 and the same as the communication path 26.

The piston 31 is slidably inserted into the area of the
communication path 26 above the connected portion 28. A U-shaped
packing 32 is fitted ihto a recessed groove formed entirely around the
piston 31, so as to partition the primary flow path 2a from the pressure
detecting chamber 5 in a water-tight state.

From the center of the lower portion of the piston 31, a valve

bar 29 1s extended downward vertically and penetrates through the

12
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communication path 26 and the valve opening 9. On the bottom end of
the valve bar 29, a valve body 3 for opening and closing the valve opening
O is attached. The valve body 3 and the driving section 1l are connected
with each other.

The valve body 3 is situated onto a valve seat 33 provided
to a lower opening end of the valve opening 9 in a freely separable
manner so that the valve bédy 3 receives the primary pressure along
the valve opening direction. Therefore, the opening of the valve body
3 is controlled by the displacement of the diaphragm 18.

In the state where the diaphragm 18 displaces to its lowest
position, the diaphragm receptor 30 manner on the circumference of the
opening 24 of the communication path 26 and prevents the valve body
3 from lifting up in this state.

Further, a guide bar 34 1s extended vertically downward from
the center of the lower portion of the valve body 3. The guide bar
34 1s 1nserted 1na freely slidable manner into the cylindrical recessed
portion 35 projecting from the bottom portion of the valve box 4.

The effective pressure receliving area of the piston 31 is set

to be slightly larger than the primary effective pressure receiving

area of the valve body 3.

At the time of piping in the wafer-type direct-acting valve
_structured as described above, the connecting end portions 10 and 11
of the valve box 4 are respectively mated with the pipe flanges F and
Fl provided to the pipe members P and P1. Then, the bolts B, Bl .. are

penetrated through the respective bolt holes of the pipe flanges F and

Fl.

13
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In this state where the bolts B and Bl are located adjacent
to each other at the upper portions of the pipe flanges F and F1l, the
connected portion 28 located close to the bolts B and B1 correspondingly
avoids the bolts B and Bl so as not to obstruct the installation thereof.
Thus, the cover flange neck 17 can pass between the bolts B and Bl,
and a large number of bolts B, Bl.. located on the circumference of the
pipe flanges F and Fl are uniformly tightened by the nuts N, Nl...,
and the valve is fixed interposedly between the pipe members P and P1.

By tightening the bolts B, Bl .. by nuts N, Nl.., the sealing
member 13withintheannulargroove l2 formedinthe respective connecting
end portions 10 and 11 elastically deforms, and tightly adheres to the
end surfaces of the pipe flanges F and Fl1 for connection with the
connecting end portions 10 and 11. In this manner, the connecting end
portions 10 and 11 and the pipe flanges F and F1 are tightly sealed
against each other.

In the valve piped as described above, the opening of the valve
body 3 1s controlled by establishing balance between the upward (i.e.
the valve-closing direction) force exerted to the diaphragm 18 by the
secondary pressure 1n the pressure detecting chamber 5 communicating
with the secondary flow path 2b via the communicating path 27 and the
downward (i1.e. the valve-opening direction) force exerted by the
adjustment spring 19. As a result, the secondary pressure is kept at
a constant pressure lower than the primary pressure. ‘

In this embodiment, the wafer-type direct-acting wvalve is
demonstratedasadirect-actingtypepressure reducingvalve. However,

the present invention is not limited thereto, but may be applied to

14
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otherldirect—acting type pressure adjusting valves (back pressure
valves, differential pressure valves, and the like), solenoid valves,
regular water level valves, and other direct-acting valves. In these
cases, as in the embodiment above, the connecting end portions of the
valve box aremade into flangeless structure, and the cover flange neck
extending upward from the valve box is. formed 1nto the structure capable
of being interposed between the bolts located adjacent to each other

at the upper portions of the pipe flanges.

15
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A wafer-type direct-acting valve comprising:

a valve box communicating with a primary flow path and a
secondary flow path through a valve opening, the valve box
including a valve body that opens and closes the valve
opening, and a driving section connected to the valve body to
control a degree of opening of the valve body depending on
variation in pressure in the primary flow path or the
secondary flow path,

wherein the valve box in a valve is sandwiched between pipe
flanges tightened by bolts and nuts, and connecting end
portions of the valve box having an inlet and an outlet of
pressure fluid respectively are made 1nto flangeless
structure; the valve box further includes a cover flange neck
that extends upward from the valve box, has a space through
which the pressure fluid can pass therein and inserts only a
valve bar connecting the driving section to the valve body
therethrough, and only side walls of the cover flange neck
corresponding to the respective adjacent bolts are connected
to be narrower than an interval between bolts that differs
depending on the kind of pipe flanges used in accordance with
size of the valve in such a manner that the cover flange neck
can be interposed between the bolts located between the pipe
flanges to be adjacent on the circumference of the pipe
flanges, and

wherein an annular groove is formed into shape of recess on
the surfaces of the connecting end portions to be mated with

the pipe flanges, and the annular groove is filled with a

sealing member.

16
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