
DESCRIPTION 

Title of Invention: FLUID CONTROLLER 

Technical Field 

The present invention relates to a fluid controller, and 

specifically to a fluid controller suitable to be used for 

adjusting a flow rate by restricting an upward and downward 

movable amount of a stem in association with opening and closing 

operations. 

Background Art 

As a known fluid controller suitable to be used for 

adjusting a flow rate by restricting an upward and downward 

movable amount of a stem in association with opening and closing 

operations, there is a configuration including: a body provided 

with a fluid passage; a casing provided above the body; a 

diaphragm configured to open and close the fluid passage; a 

stem configured to move the diaphragm to an open or close 

direction by moving upward or downward; a diaphragm holder 

fixed to a lower end portion of the stem; a holder adapter 

disposed radially outside the diaphragm holder and fixed to 

the body and configured to hold an outer peripheral edge portion 

of the diaphragm; a piston configured to move upward and 

downward integrally with the stem; drive means configured to 
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move the piston upward and downward; and setting means 

configured to set the upward movable amount of the stem in 

association with opening and closing operations (PTL 1). 

In the case of PTL 1, the setting means is configured 

in such a manner that a female screw portion of a handle and 

a male screw portion provided on the casing are engaged with 

each other and the upward and downward movable amount of the 

stem in association with opening and closing operations is 

adjusted by adjusting the position of a stopper by rotating 

the handle. 

Cited Reference 

Patent Literature 

PTL 1: JP-A-2003-14155 

Summary of Invention 

Problem to be Solved by Invention 

The fluid controller of PTL 1 described above has a 

problem in that additional components and additional processes 

are required for the setting means and thus the cost increase 

may result. 

In addition, since the handle can be operated from the 

outside, there is another problem such that a set value may 

be changed due to an erroneous operation of an operator or that 

the set value may be changed when an object or a hand hits. 
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It is an object of the present invention to provide a 

fluid controller that reduces an increase in cost by additional 

components or additional processes for setting means, and 

solves the problem that a set value of the upward movable amount 

of a stem changes. 

Means for Solving the Problem 

A fluid controller of the present invention includes: 

a body provided with a fluid passage; a casing provided above 

the body; a diaphragm configured to open and close the fluid 

passage; a stem configured to move the diaphragm to an open 

or close direction by moving upward or downward; a diaphragm 

holder fixed to a lower end portion of the stem; a holder adapter 

disposed radially outside the diaphragm holder and fixed to 

the body and configured to hold an outer peripheral edge portion 

of the diaphragm; a piston configured to move upward and 

downward integrally with the stem; and drive means configured 

to move the piston upward and downward, wherein a gap between 

an upper surface of an outer peripheral edge portion of the 

diaphragm holder and a lower surface of an inner peripheral 

edge portion of the holder adapter is set as a first gap, and 

an upward movable amount of the diaphragm holder is set by the 

first gap. 

In the fluid controller of the related art, a radial gap 

is provided between the outer peripheral edge portion of the 
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diaphragm holder and the inner peripheral edge portion of the 

holder adapter, and the upper surface of the outer peripheral 

edge portion of the diaphragm holder and the lower surface of 

the inner peripheral edge portion of the holder adapter do not 

oppose each other. In contrast, in this fluid controller, the 

upper surface of the outer peripheral edge portion of the 

diaphragm holder and the lower surface of the inner peripheral 

edge portion of the holder adapter oppose each other with the 

first gap interposed therebetween. Therefore, when the stem 

and the diaphragm holder fixed thereto move upward by a 

predetermined amount, the upper surface of the outer peripheral 

edge portion of the diaphragm holder and the lower surface of 

the inner peripheral edge portion of the holder adapter come 

into abutment with each other (the first gap becomes zero). 

Accordingly, the further upward movement of the diaphragm 

holder is prevented, and in association with it, further 

deformation of the diaphragm held by the diaphragm holder is 

prevented. 

The first gap may be obtained by the diaphragm holder 

having a predetermined shape, for example. When necessity of 

changing the upward movable amount of the stem arises, a change 

to an adequate value is enabled by changing the diaphragm 

holder. 

The shapes of the diaphragm holder and the holder adapter 

are different from those of the related art. However, screw 
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machining or additional components that used to be required 

for the setting means of the related art are not necessary, 

and an increase in cost may be restricted. 

Since the diaphragm holder and the holder adapter are 

stored in the fluid controller (interior of the casing and a 

bonnet), and are not exposed in the state in which the fluid 

controller is in use, the change of the set value due to an 

erroneous operation by an operator or the change of the set 

value because an object or a hand hits is avoided. 

The fluid controller may be a normally-closed type and 

may be a normally-open type. 

Preferably, a second gap for setting a downward movable 

amount of the stem is formed between a lower surface of a flange 

portion provided at the lower end portion of the stem and the 

upper surface of the holder adapter. 

In this configuration, setting of a downward movable 

amount of the stem is achieved. 

The second gap may be obtained, for example, by forming 

the holder adapter to have a predetermined shape. 

In this manner, since the downward movable amount of the 

stem is set by using the stem and the holder adapter, not only 

the setting of the upward movable amount of the stem, but also 

the setting of the downward movement amount of the stem is 

enabled without additional machining other than screw 

machining and additional components such as a handle or a 
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stopper, and consequently, a new function may be added while 

restricting an increase in cost. 

Preferably, the stem and the piston are integrally formed 

by being engaged with each other, so that the upward movable 

amount of the stem set by adjusting an amount of engagement 

between the stem and the piston may be set to be smaller than 

the upward movable amount of the stem set by the first gap. 

In this configuration, the upward movable amount of the 

stem may be reduced without changing the diaphragm holder. In 

addition, even when the diaphragm holder has become damaged, 

the stem is prevented from moving upward by an amount exceeding 

the upward movable amount of the stem set by adjusting the 

amount of engagement between the stem and the piston. In the 

case where adjustment is not required, an integrated member 

including the piston and the stem may be used. 

Advantageous Effects of Invention 

According to the fluid controller of the present 

invention, since the upward movable amount of the stem is set 

by using the diaphragm holder and the holder adapter, setting 

of the upward movable amount of the stem is achieved without 

additional machining and the additional component such as the 

handle or the stopper. Consequently, an increase in cost may 

be restricted. Since the diaphragm holder and the holder 

adapter are stored in the fluid controller, the change of the 
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set value due to the erroneous operation of the operator or 

the change of the set value because the object or the hand hits 

may be avoided. 

Brief Description of Drawings 

[Fig. 1] 	Fig. 1 is a vertical cross-sectional view 

illustrating an embodiment of a fluid controller of the present 

invention. 

[Fig. 2] Fig. 2 is an enlarged cross-sectional view of a 

periphery of setting means, which is a principal portion of 

Fig. 1. 

Reference Signs List 

(1): fluid controller 

(2): body 

(2a): fluid inflow passage 

(2b): fluid outflow passage 

(4): casing 

(6): diaphragm 

(7): diaphragm holder 

(7a): first flange portion 

(7b): second flange portion(8): stem 

(9) (10) : piston 

(13): drive means 

(14): setting means 

(15): holder adapter 
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(28): flange portion 

Description of Embodiments 

An embodiment of the invention will be described below 

with reference to the drawings. In the following description, 

expressions upper and lower correspond to upper and lower of 

the drawings. 

Fig. 1 and Fig. 2 illustrate an embodiment of a fluid 

controller of the present invention. 

A fluid controller (1) is referred to as a direct-touch 

type metal diaphragm valve and includes: a body (2) provided 

with a fluid inflow passage (2a) and a fluid outflow passage 

(2b) ; a casing (4) mounted above the body (2) via a bonnet (3) ; 

an annular valve seat (5) provided on a peripheral edge of the 

fluid inflow passage (2a); a metallic diaphragm (6) configured 

to be pressed against or moved away from the annular valve seat 

(5) and to open and close the fluid inflow passage (2a); a 

diaphragm holder (7) configured to press the diaphragm (6) 

downward; a stem (8) disposed in the casing (4) and configured 

to move the diaphragm (6) to the open or close direction by 

moving upward or downward; upper and lower pistons (9) (10); 

upper and lower compression coil springs (biasing members) (11) 

(12); drive means (13) configured to drive the upper and lower 

pistons (9) (10); two setting means (14) (16) configured to 

set an upward movable amount of the stem; and one setting means 
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(17) configured to set a downward movable amount of the stem. 

The diaphragm (6) has a naturally curved spherical shell 

shape protruding upward. The diaphragm (6) is formed, for 

example, of a nickel alloy thin plate, and is formed into a 

spherical shell shape by cutting out into a circular shape and 

causing a central portion thereof to protrude upward. The 

diaphragm (6) may be formed of a stainless steel thin plate, 

or of a laminated member composed of a stainless steel thin 

plate and a nickel-cobalt alloy thin plate. 

A holder adapter (15) is disposed between a lower end 

surface of the bonnet (3) and a bottom surface of a depression 

(2c) of the body (2), and an outer peripheral edge portion of 

the diaphragm (6) is held between the holder adapter (15) and 

the bottom surface of the depression (2c) of the body (2). 

The upper piston (9) includes a disc-shaped piston body 

(21), and a protruding shaft portion (22) extending upward from 

an upper surface of a central portion of the piston body (21). 

The lower piston (10) includes a disc-shaped piston body (23), 

and upper protruding shaft portion (24) extending upward from 

an upper surface of a central portion of the piston body (23), 

and a lower protruding shaft portion (25) extending downward 

from a lower surface of the central portion of the piston body 

(23). 

A counter plate (26) is fixed to a position of the casing 

(4) closer to a lower end thereof so as to be positioned between 
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the upper piston (9) and the lower piston (10), whereby movable 

spaces for the pistons (9) (10) are formed upward and downward 

of the counter plate (26), respectively. 

An upper end portion of the upper protruding shaft 

portion (24) of the lower piston (10) is fitted into a 

depression provided on a lower surface of the piston body (21) 

of the upper piston (9). The upper compression coil spring 

(11) is provided so as to bias the upper piston (9) downward, 

whereby the upper and lower pistons (9) (10) move initegrally 

upward and downward. 

The stem (8) is provided with a cylindrical main body 

(27) provided with a female screw (27a) formed in an inner 

periphery of an upper portion thereof, and a flange portion 

(28) provided at a lower end portion of the main body (27). 

The lower piston (10) is provided with a male screw (25a) 

formed at a lower end portion of the lower protruding shaft 

portion (25) thereof and the stem (8) and the lower piston (10) 

are movable upward and downward integrally by being engaged 

with each other. 

If the amount of change of the diaphragm (6) when the 

stem (8) moves upward is large, durability of the diaphragm 

(6) is lowered. The upward movable amount of the stem (8) has 

a correlation with a flow rate (Cv value), and thus adjustment 

of the upward movable amount of the stem is required for 

obtaining a required Cv value. The setting means (14) (16) 
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(17) are each configured to set a movable amount of the stem 

(stroke) without using an additional component. 

The drive means (13) is configured to cause operation 

air to act on the respective pistons (9) (10) to move the stem 

(8) upward, so that an upper operation air introduction chamber 

(29) and a lower operation air introduction chamber (30) 

therefor are formed below the pistons (9) (10), respectively. 

The drive means (13) also includes a one-touch joint (31) 

mounted on a top of the casing (4) . The upper and lower pistons 

(9) (10) are provided with axial passages (9a) (10a) and radial 

passages (9b) (10b) configured to feed the operation air 

introduced through the one-touch joint (31) to the respective 

operation air introduction chambers (29) (30), respectively. 

The pistons (9) (10) receive upward forces respectively by the 

operation air introduced into the respective operation air 

introduction chambers (29) (30). 

In a state in which the operation air is not introduced 

into the respective operation air introduction chambers (29) 

(30), the stem (8) is at a closed position (lower position) 

due to biasing forces of the compression coil springs (11) (12), 

and when the operation air is introduced into the respective 

operation air introduction chambers (29) (30), the stem (8) 

is moved upward against the urging forces of the compression 

coil springs (11) (12) and thus the diaphragm holder (7) is 

moved upward correspondingly, so that an open state in which 
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the diaphragm (6) is deformed so as to protrude upward is 

achieved. 

Referring now to Fig. 2, detailed configuration of the 

setting means (14) (16) (17) will be described. 

The diaphragm holder (7) includes an abutting member (41) 

formed of PCTFE and in abutment with the diaphragm (6), and 

a holding member (42) formed of stainless steel and provided 

with a depression opening downward in which the abutting member 

(41) is fitted. 

The holding member (42) has a disc shape, and includes 

an upper small diameter portion (42a), a lower large diameter 

portion (42b) having a diameter larger than the small diameter 

portion (42a), and an intermediate diameter portion (42c) 

provided between the small diameter portion (42a) and the large 

diameter portion (42b) and having an intermediate outer 

diameter therebetween. 

The holding member (42) is fixed with the small diameter 

portion (42a) inserted into a lower end portion of the main 

body (27) of the stem (8) and an upper surface of the 

intermediate diameter portion (42c) abutting against a lower 

surface of the flange portion (28) of the stem (8). 

The lower compression coil spring (12) is received at 

an upper end thereof by a spring receiving surface (3a) provided 

on the bonnet (3) and at a lower end thereof by an upper surface 

of the flange portion (28) of the stem (8). An annular upper 
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protruding portion (28a) having a square cross-section is 

provided on an outer peripheral edge portion (a portion 

radially outward of the surface that receives the compression 

coil spring (12) ) on the upper surface of the flange portion 

(28) of the stem (8). 

The lower end portion of the bonnet (3) is provided with 

an annular depression (43) depressed with respect to an inner 

peripheral surface located above. The stem (8) is movable 

upward and downward by an outer peripheral edge portion of the 

flange portion (28) being guided by a cylindrical peripheral 

surface of the depression (43) of the bonnet (3). An upper 

surface of the upper protruding portion (28a) of the flange 

portion (28) comes into abutment with an upper surface of the 

depression (43) (a stepped surface formed between the 

depression (43) and an inner peripheral surface above the 

depression (43) ) (43a) , so that the stem (8) is prevented from 

moving further upward. 

The holder adapter (15) includes a radially outside 

portion (15a) pressed against the lower end surface of the 

bonnet (3), a radially inside portion (15b) which is not pressed 

against the lower end surface of the bonnet (3), and an inner 

peripheral edge portion (15c) thinner than the radially inside 

portion (15b). 

A lower surface of the thin inner peripheral edge portion 

(15c) of the holder adapter (15) opposes an upper surface of 
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an outer peripheral edge portion of the large diameter portion 

(42b) of the holding member (42) from above, and a first gap 

A having a predetermined size may be formed therebetween. 

Therefore, when the stem (8) and the diaphragm holder 

(7) fixed thereto move upward by an amount corresponding to 

the first gap A, the upper surface of the outer peripheral edge 

portion of the large diameter portion (42b) of the diaphragm 

holder (7) and the lower surface of the inner peripheral edge 

portion (15c) of the holder adapter (15) come into abutment 

with each other (the first gap A becomes zero). Accordingly, 

further upward movement of the diaphragm holder (7) is 

prevented, and in association with it, further deformation of 

the diaphragm (6) held by the diaphragm (7) holder is prevented. 

In this manner, the upper surface of the outer peripheral 

edge portion of the diaphragm holder (7) and the lower surface 

of the inner peripheral edge portion of the holder adapter (15) 

are formed so as to oppose each other with the first gap A 

interposed therebetween, and the first setting means (14) that 

sets the upward movable amount of the stem is configured to 

set the upward movable amount of the stem (8) by setting the 

first gap A to a predetermined value. 

Upper surfaces of the radially inside portion (15b) and 

the inner peripheral edge portion (15c) of the holder adapter 

(15) are flush with each other and oppose the lower surface 

of the flange portion (28) of the stem (8) from below, and a 
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second gap B having a predetermined size is formed 

therebetween. 

Therefore, when the stem (8) and the diaphragm holder 

(7) move downward by an amount corresponding to the second gap 

B, the lower surface of the flange portion (28) of the stem 

(8) comes into abutment with the upper surfaces of the radially 

inside portion (15b) and the inner peripheral edge portion 

(15c) of the holder adapter (15). Accordingly, further 

downward movement of the diaphragm holder (7) is stopped, and 

thus a downward strong force is not applied to the diaphragm 

holder (7). 

In this manner, the second gap B for setting the downward 

movable amount of the stem (8) is formed between the lower 

surface of the flange portion (28) provided on the lower end 

portion of the stem (8) and the upper surface of the holder 

adapter (15), and the setting means (17) configured to set the 

downward movable amount of the stem is configured to set the 

downward movable amount of the stem (8) by setting the second 

gap B to a predetermined value. 

In the description given thus far, the upper surface of 

the upper protruding portion (28a) of the flange portion (28) 

comes into abutment with the upper surface (43a) of the 

depression (43), and thus the stem (8) is prevented from moving 

further upward, so that a third gap C formed between the upper 

surface of the upper protruding portion (28a) of the flange 
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portion (28) of the stem (8) and the upper surface (43a) of 

the depression (43) may be used as an upper limit value of the 

allowable upward movable amount of the stem (8). This is the 

second setting means (16) configured to set the upward movable 

amount of the stem. In the second setting means (16), a 

configuration in which the flange portion (28) and the upper 

surface (43a) of the depression (43) come into abutment with 

each other directly without provision of the upper protruding 

portion (28a) is also applicable. 

In this embodiment, initially, the gaps are defined to 

have a relationship of C > A, that is, the first gap A of the 

first setting means (14) is set the upward movable amount of 

the stem to be the upper limit value of the upward movable amount 

of the stem. 

Here, in the second setting means (16) configured to set 

the upward movable amount of the stem, the third gap C may be 

adjusted by rotating the stem (8) with respect to the lower 

piston (10) while fixing the lower piston (10). 

Therefore, in the case where an upper limit value of the 

upward movable amount of the stem (8) smaller than the upward 

movable amount of the stem (8) set by the first gap A is required, 

it may be changed to a set value different from an initial set 

value by changing the amount of engagement between the stem 

(8) and the lower piston (10). 

A gap between the upper surface of the lower piston (10) 
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and the lower surface of the counter plate (26) may be used 

as a stem elevating amount C instead of using the gap between 

the upper surface of the protruding portions (28a) of the flange 

portion (28) of the stem (8) and the upper surface (43a) of 

the depression (43). 

Also, the second setting means (16) configured to set 

the upward movable amount of the stem may be configured to form 

a male screw on an upper end portion of the stem (8) and form 

a female screw on a lower end portion of the lower protruding 

shaft portion (25) of the lower piston (10). 

In the description given thus far, since the first 

setting means (14) configured to set the upward movable amount 

of the stem A sets the upward movable amount of the stem by 

using the diaphragm holder (7) and the holder adapter (15), 

setting of the upward movable amount of the stem without 

additional machining or additional components such as the 

handle and the stopper is enabled by the diaphragm holder (7) 

and the holder adapter (15) having required shapes, so that 

an increase in cost may be restricted. 

Also, the setting means (17) configured to set the 

downward movable amount of the stem is capable of setting the 

downward movable amount of the stem without additional 

machining or additional components such as the handle and the 

stopper by the radially inside portion (15b) and the inner 

peripheral edge portion (15c) of the holder adapter (15) having 
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the required shapes, so that a new function may be obtained 

while restricting an increase in cost. 

Also, since the second setting means (16) configured to 

set the upward movable amount of the stem C also utilizes screw 

coupling for moving the stem (8) and the lower piston (10) 

integrally upward and downward, setting of the upward movable 

amount of the stem C is enabled without additional components 

or additional machining for the setting means (16). 

In addition, since the setting means (14) (16) (17) are 

in the fluid controller (1), erroneous operation which may 

become an issue in the fluid controller (1) of the related art 

configured to set the upward movable amount of the stem by the 

handle or change of the set value by an object or a hand that 

hits is prevented. 

In the description given thus far, the number of pistons 

is determined to be two. However, one or plural, that is, two 

or more pistons may be provided corresponding to the fluid to 

be controlled or pressure. 

Although an air-driven type direct touch type metal 

diaphragm valve is exemplified as the fluid controller (1), 

the above-described setting means (14) (16) (17) may be applied 

not only thereto, but also to various valves that need 

adjustment of the upward movable amount of the stem. At the 

time of application, it is not necessary to provide all of the 

setting means (14) (16) (17), but provision of one or two of 
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the setting means (14) (16) (17) is also applicable. 

Industrial Applicability 

According to the present invention, in the fluid 

controller used suitable for adjusting the flow rate by 

restricting the upward and downward movable amount of the stem 

in association with the opening and closing operation, an 

increase in cost may be restricted and hence the set value is 

prevented from being erroneously changed. 	Therefore, 

contribution to improvement of performance of the fluid 

controller used in an application for adjusting the flow rate 

is achieved. 
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CLAIMS 

(Claim 1) 

A fluid controller comprising: a body provided with a 

fluid passage; a casing provided above the body; a diaphragm 

configured to open and close the fluid passage; a stem 

configured to move the diaphragm to an open or close direction 

by moving upward or downward; a diaphragm holder fixed to a 

lower end portion of the stem; a holder adapter disposed 

radially outside the diaphragm holder and fixed to the body, 

and configured to hold an outer peripheral edge portion of the 

diaphragm; a piston configured to move upward and downward 

integrally with the stem; and drive means configured to move 

the piston upward and downward, 

the diaphragm holder has a first flange portion at an 

end portion on the diaphragm side, a second flange portion 

having a smaller diameter than the first flange portion on the 

stem side in continuation with the first flange portion, and 

an upper surface of the second flange portion is in contact 

with the lower end surface of the stem, wherein 	a 	gap 

between an upper surface of an outer peripheral edge portion 

of the diaphragm holder and a lower surface of an inner 

peripheral edge portion of the holder adapter is set as a first 

gap, and an upward movable amount of the diaphragm holder is 

set by the first gap, 
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wherein a second gap for setting a downward movable 

amount of the diaphragm holder is formed between a lower surface 

of a flange portion provided at the lower end portion of the 

stem and the upper surface of the holder adapter, 

wherein the first gap and the second gap are set by 

adjusting the axial height of the first flange portion and the 

second flange portion of the diaphragm holder. 

[Claim 2] 

The fluid controller according to Claim 1, wherein the 

stem and the piston are integrally formed by being engaged with 

each other, so that the upward movable amount of the stem set 

by adjusting an amount of engagement between the stem and the 

piston may be set to be smaller than the upward movable amount 

of the stem set by the first gap. 
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