
IMPELLER SUPPORT MEMBER, IMPELLER SUPPORT STRUCTURE USING SAME, 
AND WATER SUPPLY METER 

[Field of the Invention] 

[0001] 

The present invention relates to an impeller support member, an impeller support 

structure using the same, and a water meter. 

[Background of the Invention] 

[0002] 

A water meter with a pivot is known. The pivot that is integrally formed of a 

resin, comprises a tip part for receiving a load of an impeller and an outer peripheral 

section of a pivot shaft, and the pivot shaft is made of core material having hardness 

greater than that of the resin (Patent document 1). 

[Prior Art Documents] 

[Patent Literatures] 

[0003] 

[Patent Literatures 1] JP 2007-205833 

[Summary of the Invention] 

[Problems to be Solved by the Invention] 

[0004] 

An object of the present invention is to provide an impeller support member for a 

water meter, a support structure using same and a water meter, thereby allowing a flow 

rate to be measured correctly at a low cost. 

[Means for Solving the Problems] 

[0005] 

In order to solve these problems, an impeller support member according to claim 

1 is integrally formed of a synthetic resin, including: 

a tip section having a tip SR shape; 

IMPELLER SUPPORT MEMBER/ IMPELI.ER SUPPORT STRUCTURE USING SAME,
AÌiID !{ATER SUPPLY METER

[Fie1d of the Invention]

t000rl

The present invention relates to an impeller support member, an impeller support

structure using the same, and a water meter.

[Background of the Invention]

t00021

A water meter with a pivot is known. The pivot that is integrally fonned of a

resin, comprises a tip part for receiving a load of an impeller and an outer peripheral

section of a pivot shaft, and the pivot shaft is made of core material having hardness

greater than that of the resin (Patent document l).

[Prior Art Ðocuments]

[Patent Literatures]

[0003]

[Patent Literatures 1] JP 2007-205833

[Sumnrary of the Invention]

[Problems to be Solved by the Invention]

t00041

An object of the present invention is to provide an impeller support member for a

'ù/ater meter, a support structure using same and a water meter, thereby allolving a flow

rate to be measured correctly at a low cost.

[Means fbr Solving the Problems]

t00051

In orde¡ to solve these problems, an impeller support member according to claim

I is ìntegralll, ¡o.t"O of a synthetic resin, including:

a tip section havin-q a tip SR shape;



a shaft section that includes a first shaft section having a first outer diameter, a 

second shaft section having a second outer diameter larger than the first diameter, and a 

third shaft section that gradually expands in diameter in a direction from the first shaft 

section to the second shaft section; 

a flange section that is formed to protrude in a direction of perpendicular to an 

axis line of the shaft section at a bottom end of the second shaft; 

a screw section having a male thread at a bottom end of the flange section. 

[0006] 

In order to solve these problems, an impeller support structure according to claim 

2 includes an inlet port and an outlet port, in which the impeller support member 

according to claims 1 for rotatably supporting an impeller that rotates depending on 

amount of tap water is integrally formed at an inner bottom section. 

[0007] 

In the invention according to claim 3, the impeller support structure according to 

claim 2 is integrally formed of a polyacetal resin(POM) filled with a polyacrylonitrile 

(PAN) based carbon fiber, by an insert-molding at the inner bottom of a metering chamber 

that is provided within a body case having the inlet port and the outlet port, and that 

includes an inflow path for communicating with the inlet port and an outflow path for 

communicating with the outlet port on an outer peripheral section of the metering 

chamber. 

[0008] 

In the invention according to claim 4, the impeller support structure according to 

claim 3 further includes the metering chamber that is formed of a high impact polystyrene 

(HIPS). 

[0009] 

In the invention according to claim 5, the impeller support structure according to 

claim 3 further includes the metering chamber that is formed of a polyacetal resin(POM) 

filled with a polyacrylonitrile(PAN) based carbon fiber. 

[0010] 

a shaft section that includes a fìrst shaft section having a flrst outer diameter, a

second shaft section having a second outer diameter larger than the first dianeter, and a

third shaft section that gradually expands in diameter in a direction from the first shaft

section to the second shaft section;

a flange section that is formed to protrude in a direction of perpendicular to an

axis line ofthe shaft section at a bottom end of the second shaft;

a screw section having a male thread at a bottom end of the flange section.

[000ó]

In order to solve these problerns, an impeller support structure according to claim

2 includes an inlet port and an outlet port, in which the impeller support member

according to claims 1 for rotatably supporting an impeller that rotates depending on

amount of tap water is integrally formed at an inner bottom section.

[0007j

In the invention according to claim 3, the impeller support structure according to

claim 2 is integrally formed of a polyacetal resin(POM) filled with a polyacrylonitrile

(PAN) based carbon tìber, by an insert-molding at the inner bottom of a metering chamber

that is provided within a body case having the inlet port and the outlet port, and that

includes an inflow path for communicating witb the inlet port and an outflow path fbr

communicating with the outlet port on an outer peripheral section of the metering

chamber.

[0008]

In the invention according to claim 4, the impeller support structure according to

claim 3 further includes the metering chamber that is formed of a high impact polystyrene

(HrPS).

t000el

In the invention according to claim 5, the impeller support structure according to

claim 3 further includes the metering chamber that is formed of a polyacetal resin(POM)

filled with a polyacrl,lonitrile (PAN) based carbon fiber.

t00l0l



In the invention according to claim 6, the impeller support structure according to 

claim 2 further includes the impeller support member that is formed of a polyacetal 

resin(POM) filled with a polyacrylonitrile(PAN) based carbon fiber, in which the screw 

section of the impeller support member is screwed into the inner bottom of the metering 

chamber integrally formed by an insert-molding at the inner bottom of a metering chamber 

which has the inlet port and outlet port. 

[0011] 

In order to solve these problems, the present invention provides a water meter 

according to claim 7, including: 

the impeller support structure according to any one of claims 2 to 6;and 

an impeller that includes a main shaft having a first shaft hole section with a first 

inner diameter, a second shaft hole section with a second inner diameter larger than the 

first inner diameter, and a plurality of blades radially projecting from the main shaft, in 

which the impeller is supported by the impeller support structure and rotates depending 

on an amount of tap water. 

[Effect of the Invention] 

[0012] 

The invention according to claim l provides an impeller support member for a 

water meter that can correctly measure a flow rate at a low cost. 

The invention according to claims 2 to 6 provides an impeller support structure 

that can depress an increase of rotational resistance of an impeller in tap water at a low 

cost comparing with a structure without the present configuration. 

The invention according to claim 6 provides an impeller support structure that can 

depress an increase of rotational resistance of the impeller in tap water at a low cost 

comparing with a structure without the present configuration, and can be easily 

maintained. 

The invention according to claim 7 provides a water meter that can correctly 

measure a flow rate at a low cost comparing with a meter without the present 

configuration. 

3 

In the invention according to claim 6, the impeller support structure according to

claim 2 further includes the irnpeller suppor[ member that is formed of a polyacetal

resin(POM) filled with a polyacrylonitrile(PAN) based carbon fiber, in lvhich the screrv

section of the impeller support member is screwed into tlre inner bottom of the metering

chamber integrally formed by an insert-molding at the inner bottom of a metering chamber

which has the inlet port and outlet port.

t00111

In order fo solve these problems, the present invention provides a rvater meter

according to claim 7, including:

the impeller support structure according to any one of claims 2 to 6;and

an impeller that includes a main shaft having a first shaft hole section with a first

inner diameter, a second shaft hole section r.vith a second inner diameter larger than the

first inner diameter, and a plurality of blades radially projecting from the main shaft, in

which the impeller is supported by the impeller support structure and rotates depending

on an amount of tap water.

[Effect of the Invention]

[tot2]

The invention according to clairn I provides an impeller support membel for a

water meter that can correctly measure a florv rate at a low cost.

The invention according to claims 2 to 6 provides an impeller support structure

that can depress an increase of rotational resistance of an impeller in tap water at a low

cost comparing with a structure without the present configuration.

The invention according to claim 6 provides an impeller support structure that can

depress an increase of rotational resistance of the impeller in tap water at a low cost

comparing with a structure without the present configuration, and can be easily

maintained.

The invention according to claim 7 provides a water meter that can correctl-v

measure a flow rate at a low cost comparing ivith a meter rvithout the present

confi-euration.

-)



[Brief Description of Drawings] 

[Fig. 1] Fig. 1 is a vertical longitudinal sectional view of a double box water 

meter with an inner case 30. 

[Fig. 2] Fig. 2a is a perspective view, Fig. 2b is a plane view, and Fig. 2c is a 

front view of a pivot shaft 1. 

[Fig. 3] Fig. 3 is a vertical longitudinal sectional view of an inner case 30 having 

an integral structure to which the pivot shaft 1 is fastened. 

[Fig. 4] Fig. 4 is a sectional schematic view showing a state that a die for insert- 

molding the pivot shaft 1 into the inner case 30 is closed. 

[Fig. 5] Fig. 5 is a sectional schematic view explaining on a rotating support for 

an impeller 25 by the pivot shaft 1 in the inner case 30. 

[Fig. 6] Fig. 6 is a vertical longitudinal sectional view of a single box water meter 

10A having a metering chamber of the impeller that doubles with a lower case. 

[Fig. 7] Fig. 7 is a vertical longitudinal sectional view of a lower case 20A to 

which the pivot shaft 1 is fastened. 

[Description of the Embodiments] 

[0014] 

Next, examples of the embodiments of the present invention will be described 

with reference to the drawings, but it should be construed that the invention is in no way 

limited to the following embodiments. 

It should be noted that in the following descriptions using the drawings, the 

drawings are schematic and are different from actual ones in proportion of sizes, and 

illustrations other than those of members necessary for explanation for easy understanding 

is appropriately omitted. 

[0015] 

(First embodiment) 

(1) Configuration of water supply meter 

Fig. 1 is a vertical longitudinal sectional view that shows a general configuration 

of a water meter 10 providing with an inner case 30. Hereinafter, an entire configuration 
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lBrief Ðescription of Drawings]

[Fig. 1] Fig. I is a vertical longitudinal sectional view of a double box water

meter with an inne¡ case 30.

tFig. 2l Fig.2a is a perspective view, Fig.2b is a plane view, and Fig. 2c is a

front view of a pivot shaft l.

[Fig. 3] Fig. 3 is a vertical longitudinal sectional view of an inner case 30 having

an integral structure to which the pivot shaft I is fastened.

[Fig. a] Fig. 4 is a sectional schematic view showing a state that a die for insert-

rnolding the pivot shaft I into the inner case 30 is closed.

[Fig. 5] Fig. 5 is a sectional schematic vierv explaining on a rotating support for

an impeller 25 by the pivot shaft I in the inner case 30.

[Fig. 6] Fig. ó is a vertical longitudinal sectional view of a single box water meter

104 having a metering chamber of the impeller that doubles with a lower case.

[Fig. 7] Fig. 7 is a vertical longitudinal sectional view of a lower case 204 to

which the pivot shaft I is fastened.

[Description of the Ernbodirrents]

I0ûr4l

Next, examples of the embodimeuts of the present invention lvill be described

with reference to the drarvings, but it should be construed that the invention is in no way

limiced to the following embodiments.

It should be noted that in the following descriptions using the drawings, the

drawings are schematic and are different from actual ones in proportion of sizes, and

illustrations other than those of members necessary for explanation for easy understanding

is appropriately omitted.

t001sl

(First embodiment)

(l) Configuration of water supply meter

Fig. I is a vertical longitudinal sectional vierv that shows a general configuration

of a rvater treter l0 providing lvith an inner case 30. Hereinafter-. an entire configuration

I



of a double box water meter 10 (hereinafter, described as a water supply meter 10) 

providing a pivot shaft 1 as an example of an impeller support member according to the 

present embodiment and the inner case 30 as an example of an impeller support structure 

using the pivot shaft 1. 

[0016] 

(1.1) Entire configuration of water meter 

The water meter 10 includes a lower case 20 as an outer box of an inlet section 

having an inlet port 21 and an outlet port 22 on both ends thereof, and a strainer 23 is 

mounted in the inlet port 21. 

An inner case 30 is stored in the lower case 20. The inner case 30 provides a 

plurality of inlet nozzles 31 and outlet nozzles 32 respectively, and the pivot shaft 1 is 

provided to stand at the center of an inner bottom section 33 of the inner case 30. 

[0017] 

In the inner case 30, an impeller 25 having a driving side magnet 24 on an upper 

section of the shaft is rotatably supported by the pivot shaft 1. 

An indication unit 40 is provided on the upper section of the impeller 25 via a 

lower gasket GI. 

Furthermore, in the inner case 30, a metering chamber A having the plurality of 

inlet nozzles 31 and outlet nozzles 32 is defined, and an impeller 25 is accommodated in 

the metering chamber A. 

[0018] 

The indication unit 40 comprises a resister box 41, a lower base plate 42, an upper 

base plate 43, and a magnet gear 46 that mounts a magnet 45, a gear train 47, an indicator 

48 (not shown), a digit wheel 49, and a glass plate 50 attached via an 0-ring Si. 

The magnet 45 of the magnet gear 46 and the driving side magnet 24 of the 

impeller 25 are magnetically connected facing each other across a bottom wall of the 

register box 41 (hereinafter, described as a magnet coupling M). 

[0019] 

An upper case 53 is provided on the indication unit 40 via an upper gasket G2 to 

of a double box water meter l0 (hereinafter, described as a water supply meter l0)

providing a pivot shaft I as an example of an impeller support member according to the

present embodirnent and the inner case 30 as an example of an impeller support structure

using the pivot shaft l.

t00161

(1.1) Entire configuration of water meter

The water meter l0 includes a lorver case 20 as an outer box of an inlet section

having an inlet port 2l and an outlet port 22 on both ends thereof, and a strainer 23 is

mounted in the inlet port 21.

An inner case 30 is stored in the lower case 20. The inner case 30 provides a

plurality of inlet nozzles 3l and outlet nozzles 32 respectively, and thepivot shaft I is

provided to stand at the center of an ìnner bottom section 33 of the inner case 30.

t00171

In the inner case 30, an impeller 25 having a driving side magnet24 on an upper

section of the shaft is rotatably supported by the pivot shaft l.

An indication unit 40 is provided on the upper section of the impeller 25 vía z

lower gasket Gl.

Furthermore, in the inner case 30, a metering chamber A having the plurality of

inletnozzles 3l and outlet nozzles 32 is defìned, and an irnpeller 25 is accomrnodated in

the metering chamber A.

[0018]

The indication unit 40 comprises a resister box 41, a lower base plate 42, an upper

base plafe 43, and a magnet gear 46 that mounts a magnet 45, a gear train 47, an indicator

48 (not shorvn), a digit wheel 49,and a glass plate 50 attached via an O-ring S1.

The magnet 45 of the magnet gear 46 and the driving side magnet24 of the

impeller 25 arc magnetically connected facing each other across a bottom rvall of the

register box 4l (hereinafter. described as a magnet coupling M).

[0019]

An npper case -53 is provided on the indication unit 40 via an upper gasket G2 to



be screwed into the lower case 20. A lid 55 is attached to the upper case 53 with pin 54 

to be openable up and down. 

[0020] 

(1.2) Operation of water meter 

The water meter 10 that is thus configured is used in a state that the inlet port 21 

and the outlet port 22 thereof are respectively connected with an upstream water pipe and 

a downstream water pipe (not shown). Tap water flowing from the inlet port 21 flows 

into the lower case 20 while removing foreign materials from the tap water by a strainer 

23. 

Then the tap water flows into the metering chamber A in the inner case 30 

through the plurality of the inlet nozzles 31 in the inner case 30 to flow out from the 

nozzles 32 after rotating the impeller 25 depending on amount of the water. Thereafter, 

the tap water flows outside of the lower case 20 from the outlet port 22 of the lower case 

20. 

Meanwhile rotation of the impeller 25 is transmitted to the indication unit 40 via 

the magnet coupling M, rotates the indicator 48 via the gear train 47, and rotates the digit 

wheel 49 to indicate an integrated flow rate of the tap water passed through the water 

meter 10 at the indication unit 40. 

[0021] 

(2) Pivot shaft 

Fig. 2a is a perspective view, Fig. 2b is a plane view, and Fig. 2c is a front view 

of the pivot shaft 1. The pivot shaft 1 is integrally formed of a synthetic resin on the 

same axis, including a tip section 2, a shaft section 3, a flange section 4, and a screw 

section 5. 

[0022] 

The tip section has a tip SR shape and reduces a rotational resistance of the 

impeller 25 when supporting at the reception of load of the impeller 25. 

[0023] 

The shaft section 3 comprises a first shaft section 3a with a first outer diameter, a 

be screwed into the lower case 20. A lid 55 is attached to the upper case 53 lvith pin 54

to be openable up and down.

t00201

(1.2) Operation of water meter

The water meter 10 that is thus configured is used in a state that the inlet port 21

and the outlet port22 thereof are respectively connected with an upstream water pipe and

a downstream water pipe (not shown). Tap water flowing from the inlet port 21 flows

into the lower case 20 while removing foreign materials from the tap water by a strainer

23.

Then the tap water flows into the rnetering chamber A in the inner case 30

through the plurality of the inlet nozzles 31 in the inner case 30 to flow out from the

nozzles 32 after rotating the impeller 25 depending on amount of the 'ùater. Thereafter,

the tap water flows outside of the lower case 20 from the outlet port 22 of the lower case

24.

Meanwhile rotation of the impeller 25 is transmitted to the indication unit 40 via

the magnet coupling M, rotates the indicator 48 via the gear vain 47, and rotates the digit

wheel 49 to indicate an integrated flow rate of the tap lvater passed through the water

meter 10 at the indication unit 40.

[0021]

(2) Pivot shaft

Fig.2a is a perspective vierv, Fig.2b is a plane view, and Fig.2c is a front view

of the pivot shaft l. The pivot shaft I is integrally formed of a synthetic resin on the

same axis, including a tip section 2, a shaft section 3, a flange section 4, and a screw

section 5.

I0o22l

The tip section has a tip SR shape and reduces a rotational resistance of the

impeller 25 when supporting at the reception of load of the irnpeller 25.

Íoo23l

The shaft section 3 comprises a first shaft section 3a u,ith a first outer diameter, a

ô



second shaft section 3b with a second outer diameter that is larger than the first diameter, 

and a third shaft section 3c that gradually expands in the diameter from the first shaft 

section 3a toward the second shaft section 3b. The first shaft section 3a is inserted into a 

first shaft hole section 26a of the impeller 25 and rotatably supports the impeller 25, the 

second shaft section 3b is inserted into a second shaft hole section 26b of the impeller 25 

and rotatably supports the impeller 25 (See Fig. 5). 

[0024] 

The pivot shaft I according to the present embodiment is integrally formed, 

including: the tip section 2 by receiving a load of the impeller 25; the first shaft section 3a 

that is inserted into the first shaft hole section 26a of the impeller 25 to rotatably support 

the impeller 25; and the second shaft section 3b that is inserted into the first shaft hole 

section 26a of the impeller 25 to rotatably support the impeller 25. Thus, the rotational 

resistance of the impeller 25 is reduced by rotatably supporting the impeller 25 in 

accuracy by the shaft section 3 comprising the tip section 2, the first shaft section 3a, and 

the second shaft section 3b on the same axis c. 

[0025] 

The flange 4 is formed to be protrude in a direction orthogonal of to the axis c of 

the shaft section 3 at a lower end of the second shaft section 3b, and the screw section 5 

having a male thread on the same axis of the shaft section 3 is formed at a lower surface 

side of the flange 4. 

As shown in Fig. 2b and Fig. 2c, the flange 4 has a thin plate shape that protrudes 

in the direction orthogonal to the axis c of the shaft section 3 and has a polygonal-shaped 

outline. Although, there is no limitation to the polygonal-shape, however, as describe 

later, a polygonal shape preferably has a starting point of rotation, when the flange 4 is 

screwed into and is provided to stand at the center of the inner bottom section 33 of the 

inner case 30. Examples of the polygonal shape include a triangle, a square, a pentagon, 

a hexagon and an octagon. 

[0026] 

As described later, the screw section 5 is screwed into a female thread 33a that is 
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second shaft section 3b with a second outer diameter that is larger than the first diameter',

and a third shaft section 3c that gradually expands in the diameter from the first shaft

section 3a toward the second shaft section 3b. The first shaft section 3a is inserted into a

first shaft hole section26a of the impeller 25 and rotatably supports the impeller 25, the

second shaft section 3b is inserted into a second shaft hole section 26b of the impeller 25

and rotatabiy supports the impeller 25 (See Fig. 5).

[0024]

The pivot shaft I according to the present embodiment is integrally formed,

including: the tip section 2 by receiving a load of the impeller 25; the first shaft section 3a

that is inserted into the fiirst shaft hole section 26a of the impeller 25 to rotatably support

the impeller 25; and the second shaft section 3b that is inserted into the first shaft hole

section 26a of the impeller 25 to rotatably support the impeller 25. Thus, the rotational

resistance of the impeller 25 is reduced by rotatably supporting the impelle¡ 25 in

accuracy by the shaft section 3 comprising the tip section 2,the first shaft section 3a, and

the second shaft section 3b on the same axis c.

[002s]

The flange 4 is formed to be protrude in a direction orthogonal of to the axis c of

the shaft section 3 ata lower end of the second shaft section 3b, and the screw section 5

having a male thread on the same axis of the shaft section 3 is fonned at a lower surtäce

side of the flange 4.

As shown in Fig. 26 and Fig. 2c, the flange 4 has a thin plate shape that protrudes

in the direction orthogonal to the axis c of the shaft section 3 ancl has a polygonal-shaped

outline. Although, there is no limitation to the polygonal-shape, however, as describe

later, a polygonal shape preferably has a starting point of rotation, when the flange 4 is

sc¡ewed into and is provided to stand at the center of the inner bottom section 33 of the

inne¡ case 30. Exarnples of the polygonal shape include a triangìe, a square, a pentagon,

a hexagon and an octagon.

t002ól

A-s described later, the screw section 5 is screlved into a female thread 33a that is

1



formed in the inner bottom section 33 of the inner case 30, when the pivot shaft 1 is 

provided to stand at the center of the inner bottom section 33 of the inner case 30. The 

screw section 5 is used as a retainer, when the pivot shaft 1 is formed integrally with the 

inner case 30 by the insert-molding. Specifically, the pivot shaft 1 and the inner case 30 

are formed of different synthetic resins, the male thread of the screw section 5 increases 

extraction force. 

[0027] 

(3) Inner case 30 

Fig. 3 is a vertical longitudinal sectional view of the inner case 30 having an 

integral structure to which the pivot shaft 1 is fastened, Fig. 4 is a sectional schematic 

view showing a state that a die for insert-molding the pivot shaft 1 into the inner case 30 

is closed, and Fig. 5 is a sectional schematic view explaining a rotating support for the 

impeller 25 by the pivot shaft 1 in the inner case 30. Hereinafter, the inner case 30 as an 

impeller support member using the pivot shaft 1 is explained with reference to the 

drawings. 

[0028] 

(3.1) Configuration of inner case 30 

The inner case 30 has the inner bottom section 33 and is formed as a cylindrical 

tubular with an opening at an upper end thereof. The pivot shaft 1 that protrudes toward 

the center section of the metering chamber A is fastened to the center section of the inner 

bottom section 33 of the inner case 30 to configure the impeller support structure. 

[0029] 

The metering chamber A is provided within the inner case 30, and the metering 

chamber A includes the impeller 25 that rotates by receiving a fluid pressure to be 

rotatably inserted into the pivot shaft 1. 

[0030] 

The plurality of inlet nozzles 31 are provided at a lower section in a peripheral 

wall 30a of the inner case 30 from the inlet port 21 of the lower case 20 in a tangential 

direction toward the metering chamber A. The outlet nozzle 32 that opens from the 

formed in the inner bottom section 33 of the inner case 30, when the pivot shaft I is

provided to stand at the center of the inner bottom section 33 of the inner case 30. The

screw section 5 is used as a retainer, r-hen the pivot shaft 1 is formed integrally with the

inner case 30 by the insert-molding. Specifically, the pivot shaft I and the inner case 30

are formed of different synthetic'resins, the male thread of the screw section 5 increases

extraction force.

Ito27j

(3) Inner case 30

Fig. 3 is a vertical longitudinal sectional view of the inner case 30 having an

integral structure to which the pivot shaft 1 is fastened, Fig. 4 is a sectional schematic

view showing a state that a die for insert-molding the pivot shaft I into the inner case 30

is closed, and Fig. 5 is a sectional schematic view explaining a rotating support for the

impeller 25 by the pivot shaft I in the inner case 30. Hereinafter, the inner case 30 as an

impeller supporf member using the pivot shaft I is explained with reference to the

drawings.

[0028]

(3.1) Configuration ofinner case 30

The inner case 30 has the ìnner bottom section 33 and is formed as a cylindrical

tubular with an opening at an upper end thereof. The pivot shaft I that protrudes toward

the center section of the metering chamber A is fastened to the center section of the inner

bottom section 33 of the inner case 30 to configure the impeller support structure.

[0029]

The metering chamber A is provided within the inner case 30, and the metering

chamber A includes the impeller 25 that rotates by receiving a fluid pressure to be

rotatably inserted into the pivot shaft l.

[0030]

The plurality of inlet nozzles 3l are provided at a lower section in a peripheral

wall 30aof theinnercase30frorntheinletport2l of thelor,vercase20inatangential

direction toward the metering chamber A. The outlet nozzle 32 that opens from the

8



metering chamber A toward the outlet port 22 of the lower case 20 is provided at an upper 

section in the peripheral wall 30a of the inner case 30. 

[0031] 

The impeller 25 comprises a main shaft 26 and a plurality of blades 27. The 

main shaft 26 includes the first shaft hole section 26a having the first inner diameter for 

inserting the pivot shaft 1 and the second shaft hole section 26b having a second inner 

diameter that is larger than the first inner diameter. The blades 27 radially protrude from 

the main shaft 26. The driving side magnet 24 that configures the magnet coupling M is 

fastened to the upper end section of the main shaft 26. 

The impeller 25 is rotatably supported by inserting the first shaft section 3a of the 

pivot shaft 1 into the first shaft hole section 26a, and by inserting the second shaft section 

3b of the pivot shaft 1 into the second shaft hole section 26b. 

[0032] 

(3.2) Molding of inner case 30 

The inner case 30 configures the impeller support structure by integrally formed 

by an insert-molding so that the picot shaft 1 erects at the center section of the inner 

bottom section 33 of the inner case 30. 

[0033] 

Before insert-molding the inner case 30 and pivot shaft 1, the pivot shaft 1 is 

integrally formed of the synthetic resin, including the tip section 2, the shaft section 3, the 

flange section 4 and the screw section 5 by injection molding. 

[0034] 

The polyacetal resin(POM) filled with the polyacrylonitrile(PAN) based carbon 

fiber is used for the material of the synthetic resin to form the pivot shaft 1. The pivot 

shaft 1 needs to be formed of material that has excellent friction and abrasion properties in 

the fluid in order to rotatably support the impeller 25 that rotates by receiving the fluid 

flow pressure within the metering chamber A. 

Although a self-lubricating property which is originally provided with the 

polyacetal resin possibly does not work in water for example, the friction and abrasion 
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metering chamber A tolard the outlet porf 22 of the lower case 20 is provided at an upper

section in the peripheral wall 30a of the inner case 30.

[0031]

The impeller 25 comprises a main shaft 26 and a plurality of blades 27. The

main shaft 26 includes the first shaft hole section 26ahaving the first inner diameter for

inserting the pivot shaft I and the second shaft hole section 26b having a second inner

diameter that is larger than the first inner diameter. The blades 27 radially protrude from

the main shaft 26. The driving side magnet 24 that configures the magnet coupling M is

fastened to the upper end section of the main shaft 26.

The impeller 25 is rotatably supported by inserting the first shaft section 3a of the

pivot shaft 1 into the first shaft hole section 26a, and by inserting the second shaft section

3b of the pivot shaft 1 into the second shaft hole section 26b.

t00321

(3.2) Molding of inner case 30

The inner case 30 configures the impeller support structure by integrally formed

by an insert-molding so that the picot shaft I erects at the center section of the inner

bottom section 33 of the inner case 30.

t00331

Before insert-molding the inner case 30 and pivot shaft l, the pivot shaft I is

integrally formed of the synthetic resin, including the tip section 2, the shaft section 3, the

flange section 4 and the screw section 5 by injection molding.

t00341

The polyacetal resin(POM) filled rvith the polyacrylonitrile(PAN) based carbon

fiber is used for the material of the s),nthetic resin to form the pivot shaft l. The pivot

shaft I needs to be formed of material tlrat has excellent friction and abrasion properties in

the fluid in order to rotatably support the irnpeìler 25 that rotates by receiving the fìuid

flow pressure wìthin the metering chamber A

Although a self-lubricatin,e property which is ori-qinally provided u,ith the

polyacetal re.sin possibly does not'"r¡ork in water for exanrple, the frictìon and abrasion

9



properties of the impeller 25 can be maintained successfully in water by appropriately 

filling the polyacetal resin with the PAN based carbon fiber so that the carbon fiber works 

as a solid lubricant. 

[0035] 

Then, the inner case 30 is formed by the insert-molding, using the polyacetal 

resin(POM) filled with the polyacrylonitrile(PAN) based carbon fiber or a high impact 

polystyrene(HIPS) in a state that the pivot shaft 1 erects at the center section of the inner 

bottom section 33 of the inner case 30. 

[0036] 

As shown in Fig. 4, the insert-molding die of the inner case 30 includes a fixed 

die Ml and a movable die M2. The movable die M2 provides a fitting hole M2a into 

which the preliminary insert-molded pivot shaft 1 is fitted. A plurality of gates G for 

filling a resin are provided to the fixed die Nell. Note that the gates G can be set into 

appropriate number and arrangement position according to molding conditions and the 

like. 

The fitting hole M2a is controlled to have a vertical angle with respect to the 

movable die M2 and have an accurate clearance of a hole diameter so that the pivot shaft 1 

fixed to the movable die M2 can erect to be fixed without backlash when closing the 

molding die. 

[0037] 

A slide core section Sa is movably provided on a side surface of the movable die 

M2 to form the outlet nozzle 32. Note that the inlet nozzle 31 is formed by push-cutting 

with a core of the movable die M2 that forms the metering chamber A. 

A plurality of ejection pins P1 (not shown) for extracting the inner case 30 after 

the injection molding are provided on a bottom surface M2c of the movable die M2. A 

support pin P2 for holding the pivot shaft 1 is provided to the center section of a bottom 

surface M lc of the fixed die M1 to hold the pivot shaft 1 by fitting a lightening hole of the 

pivot shaft I to the support pin P2. 

[0038] 
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properties of the irnpeller 25 can be maintained successfully in water by appropriately

filling the polyacetal resin with the PAN based carbon fiber so that the carbon fiber works

as a solid lubricant.

t00351

Then, the inner case 30 is formed by the insert-molding, using the polyacetal

resin(POM) filled with the polyacrylonitrile(PAN) based carbon fiber or a high impact

polystyrene(HlPS) in a state that the pivot shaft I erects at the center section of the inner

bottom section 33 of the inner case 30.

t00361

As shown in Fig. 4, the insert-molding die of the inner case 30 includes a fixed

die M1 and a movable die M2. The movable die M2 provides a fitting hole M2a into

which fhe preliminary insert-molded pivot shaft I is fitted. A plurality of gates G for

filling a resin are provided to the fixed die þI I . Note that the gates G can be set into

appropriate number and arrangement position according to molding conditions and the

like.

The fitting hole M2a is controlled to have a vertical angle with respect to the

movable die M2 and have an accurate clearance of a hole diameter so that the pivot shaft I

fixed to the movable die M2 can erect to be tixed rvithout backlash when closing the

molding die.

[0037]

A slide core section Sa is movably provided on a side surface of the movable die

M2 to form the outlet nozzle 32. Note that the inlet nozzle 31 is formed by push-cutting

with a core of the movable die M2 that forms the metering chamber A.

A plurality of ejection pins Pl (not shown) for extracting the inner case 30 after

the injection molding are provided on a bottom surface M2c of the movabl e die M2. A

support pìn P2 fbr holding the pivot shaft I is provided to the center section of a bottorn

surface Mlc of the fixed die Ml to hold the pivot shafi I by fitting a lightening hole of the

pir,ot shafì I to the support pin P2.

[0038]

lr)



Then, the resin is filled from the gates G into a cavity C in a state that the die is 

closed by uplifting the movable die M2 with respect to the fixed die Ml, and the inner 

case 30 is formed around the pivot shaft 1 preliminary formed by the insert molding. 

As a result of that, the impeller support structure can be obtained in which the 

pivot shaft 1 that formed of the polyacetal resin(POM) filled with the polyacrylonitrile 

(PAN) based carbon fiber is integrally provided to stand at the center section of the inner 

bottom section 33 of the inner case 30 that is formed of the polyacetal resin(POM) filled 

with the polyacrylonitrile(PAN) based carbon fiber or the high impact polystyrene(HIPS). 

[0039] 

As shown in Fig. 5, in the double box water supply meter 10, a water flow F 

flowing through the inlet nozzle 31 flows out to the outlet nozzle 32 after rotating the 

impeller 25. Since the outlet nozzle 32 is arranged to the peripheral wall 30a of the inner 

case 30, in proximity to the inlet nozzle 31, the water flow F flowing through the inlet 

nozzle 31 acts only on an outer peripheral section of the blade 27 of the impeller 25, 

thereby rotating the impeller 25. 

[0040] 

As a result of that, the fluid around the center of the impeller 25 is drawn toward 

the peripheral wall 30a side by rotation of the impeller 25, and pressure around the 

impeller 25 is relatively reduced. 

Since the fluid around the lower section of the impeller 25 tends to be drawn 

toward the peripheral wall 30a side, pressure at the lower section of the impeller 25 is also 

reduced to press the impeller 25 downward (See R in Fig. 5). As a result of that, the 

pivot shaft 1 that supports the impeller 25 is applied to loads, and when it used over a long 

time frame, the tip section 2 of the pivot shaft 1 is abraded to decrease the position of the 

impeller 25. Thus, there is a worry that instrumental error variation to the metering 

value is caused. 

[0041] 

According to the inner case 30 with respect to the present embodiment, the pivot 

shaft 1 is vertically provided integrally to the center of the inner bottom section 33 of the 

It 

Then, the resin is filled from the gates G into a cavity C in a state that the die is

closed by uplifting the movable die M2 with respect to the fixed die Ml, and the inner

case 30 is formed around the pivot shaft I preliminary formed by the insert molding.

As a result of that, the impeller support structure can be obtained in which the

pivot shaft I that formed of the polyacetal resin(POM) filled with the polyacrylonitrile

(PAN) based carbon fiber is integrally provided to stand at the center section of the inner

bottom section 33 of the inner case 30 that is formed of the polyacetal resin(POM) filled

with the polyacrylonitrile(PAN) based carbon fiber or the high impact polystyrene(HlPs).

[003e]

As shown in Fig.5, in the double box water supply meter 10, a water flow F

flowing through the inlet nozzle 31 flolvs out to the outlet nozzle32 after rotating the

impeller 25. Since the outlet nozzle 32 is arranged to the peripheral wall 30a of the inner

case 30, in proximity to the inlet nozzle 31, the water flow F flowing through the inlet

nozzle 3l acts only on an outer peripheral section of the blade2T of the impeller 25,

thereby rotating the impeller 25.

[0040]

As a result of that, the fluid around the center of the impeller 25 is drawn toward

the peripheral wall 30a side by rotation of the impeller 25, and pressure around the

impeller 25 is relatively reduced.

Since the fluid around the lower section of the impeller 25 tends to be drawn

toward the peripheral wall 30a side, pressure at the lower section of the impeller 25 is also

reduced to press the impeller 25 downrvard (See R in Fig. 5). As a result of that, the

pivot shaft I that supports the impeller 25 is applied to loads, and r¡.hen it used over a long

time frame, the tìp section 2 of the pivot shati I is abraded to decrease the position of the

impeller 25. Thus, there is a worry that instrumental error variation to the rnetering

value is caused.

[0041]

According to the inner case 30 rvith respect to the present embodiment, the pivot

shaft I is verticall], provided inte-erally to the center of the inner bottom section 33 of the

ll



inner case 30. The pivot shaft 1 is integrally provided to stand at the center of the inner 

bottom section of the inner case 30. The pivot shaft 1 is integrally formed. comprising 

the tip section 2 having the tip SR shape that receives the load of the impeller 25, the first 

shaft section 3a which is inserted to the first shaft hole section 26a of the impeller 25 to 

rotatably support the impeller 25, and the second shaft section 3b which is inserted to the 

second shaft hole section 26b of the impeller to rotatably support the impeller 25. 

Therefore, a rotation support section comprising the shaft section 3 performs the 

rotation support accurately while reducing a PV value at the second shaft section 3b that is 

larger than the first shaft section 3a in diameter, by receiving the load of the impeller 25 at 

the tip section 2 to suppress the abrasion of the pivot shaft 1, and thus a vertical 

supporting position in the metering chamber A can be accurately maintained over a long 

time frame. 

[0042] 

The inner case 30 according to the present embodiment is integrally formed of the 

polyacetal resin(POM) filled with the polyacrylonitri]e(PAN) based carbon fiber or a high 

impact polystyrene(HIPS) by the insert-molding, in a state that the pivot shaft 1 erects at 

the center section of the inner bottom section 33 in the inner case 30. 

Thus, the low-cost impeller support structure can be obtained without the work for 

assembling the inner case 30 and the pivot shaft 1. 

Furthermore, a consistent gap between the peripheral wall 30a of the inner case 30 

and the tip section in the blade 27 of the impeller 25, and the impeller 25 can be rotatably 

supported accurately in the metering chamber A. 

[0043] 

(Second embodiment) 

(1) Entire configuration and operation of water meter 

Fig. 6 is a vertical longitudinal sectional view of a single-case water meter 10A having 

a metering chamber of an impeller which doubles with a lower case. 

Hereinafter, an entire configuration of the single box water supply meter 10A 

(hereinafter, described as a water meter 10A) is explained with reference to the drawing. 
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inner case 30. The pivot shaft I is integrally provided to stand at the center of the inner

bottom section of the inner case 30. The pivot shaft I is integrally formed. comprising

the tip section 2 having the tip SR shape that receives the load of the impeller 25, the first

shaft section 3a which is inserted to the first shaft hole section26a of the impeller 25 to

rotatably suppoftthe impeller25,and the second shaft section 3b which is inserted to the

second shaft hole section 26b of the impeller to rotatably support the impeller 25.

Therefore, a rotation support section comprising the shaft section 3 performs the

rotation support accurately while reducing a PV value at the second shaft section 3b that is

larger fhan the tirst shaft section 3a in diameter, by receiving the load of the impeller 25 at

the tip section 2 to suppress the abrasion of the pivot shaft l, and thus a vertical

supporting position in the metering chamber A can be accurately maintained over a long

time frame.

IOO42I

The inner case 30 according to the present embodiment is integrally formed of the

polyacetal resin(POM) filled with the polyacrylonitrile(PAN) based carbon fiber or a high

impact polystyrene(HlPs) by the insert-molding, in a state that the pivot shaft 1 erects at

the center section of the inner bottom section 33 in the inner case 30.

Thus, the low-cost impeller support strlìcture can be obtained without the work for

assembling the inner case 30 and the pivot shaft l

Furthermore, a consistent gap between the peripheral wall 30a of the inner case 30

and the tip section in the blade 27 of the impeller 25, and the impeller 25 can be rotatably

supported accurately in the metering chamber A.

[00431

(Second embodiment)

(l) Entire configuration and operation of rvater meter

Fig. 6 is a vertical longitudinal sectional view of a single-case water meter l0A having

a metering chamber of an impeller which doubles *'ith a lower case.

Hereinafter. an entire configr-rration of the single box water sLrppl¡r mete¡ l0A

(hereinafier, described as a water rneter l0A) is explained with reference to the drawing.

t2



The water meter 10A comprises a pivot shaft 1 as an example of an impeller support 

member according to the present embodiment and a lower case 20A as an example of an 

impeller support structure using the pivot shaft 1. Note that the same reference numerals 

are used to indicate the elements corresponding to the double box water meter 10 

according to the first embodiment and detailed explanation is omitted. 

[0044] 

The water meter 10A includes a lower case 20A as an outer box of an inlet section 

having an inlet port 21A and an outlet port 22A on both ends thereof. A metering 

chamber A having the inlet port 21A and the outlet port 22A is defined inside the lower 

case 20A. 

The impeller 25 having a driving side magnet 24 on the upper section of the shaft 

is rotatably supported by the pivot shaft 1. A mechanical indication unit 40 comprising a 

gear train as an indication mechanism in a condition of intercepting water with respect to 

the metering chamber A is mounted on an upper side of the metering chamber A. 

[0045] 

The water meter 10A thus configured is used in a state that the inlet port 21A and 

outlet port 22A thereof are respectively connected with an upstream water pipe and a 

downstream water pipe (not shown). Tap water flowing from the inlet port 21A flows 

into the lower case 20A while removing foreign materials by a strainer 33A. 

Then the tap water flows into the metering chamber A in the lower case 20A, and 

flows outside the lower case 20A through the outlet port 22A of the lower case 20A after 

rotating the impeller 25 depending on amount of the water. 

Meanwhile rotation of the impeller 25 is transmitted to the indication unit 40 via a 

magnet coupling 1\4, rotates a indicator 48 (not shown) via the gear train 47, and rotates a 

digit wheel 49 to indicate an integrated flow rate of the tap water passed through the water 

supply meter 10A at the indication unit 40. 

[0046] 

(2) Lower case 

Fig. 7 is a vertical longitudinal sectional view of the lower case 20A to which the 
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The water meter l0A comprises a pivot shaft I as an example of an irnpeller support

member according to the present embodiment and a lower case 204 as an example of an

impeJler support structure using the pivot shaft l. Note that the same reference numerals

are used to indicate the elements corresponding to the double box water meter 10

according to the first embodiment and detailed explanation is omitted.

t00441

The wafer meter l0A includes a lower case 204 as an outer box of an inlet section

having an inlet port 214 and an outlet porf 22A on both ends thereof. A metering

chamber A having the inlet port 2lA and the outlet por| 22A is defined inside the lower

case 204.

The impeller 25 having a driving side magnet24 on the upper section of the shaft

is rotatably supportedby the pivot shaft l. A mechanical indication unit40 comprising a

gear train as an indication mechanism in a condition of intercepting water with respect to

the metering chamber A is mounted on an upper side of the metering chamber A.

[0045]

The water meter l0A thus configured is used in a state that the inlet port 2lA and

outlet port22A thereof are respectìvely connected with an upstream water pipe and a

downstream waterpipe (not shown). Tap rvater florving fi'om the inlet port 21A flows

into the lower case 20,{ while removing foreign materials by a strainer 334.

Then the tap water flows into the metering chamber A in the lower case 204, and

flows outside the lorver case 204 through the outlet port22A of the lorver case 204 after

rotating the impeller 25 depending on amount of the water.

Meanwhile rotation of the impeller 25 is transmitted to the indication unit 40 via a

magnet coupling IVI, rotates a indicato¡ 48 (not shorvn) via the gear train 47, and rotates a

digit wheel 49 to indicate an integrated florv rate of the tap water passed through the water

supply meter l0A at the indication unit 40.

[0046]

(2) Lower case

Fig. 7 is a vertical longitudinal sectional view of the lower case 204 to which the

lì



pivot shaft 1 is fastened. Hereinafter, a configuration of the lower case 20A as an 

impeller support structure using the pivot shaft 1 is explained with reference to the 

drawing. 

[0047] 

The lower case 20A is formed as a cylindrical tubular with an inner bottom 

section 23A and with an opening at an upper end thereof, and has the inlet port 21A and 

the outlet port 22A. The strainer 33A is provided at the inlet port 21A. 

A female thread section 23Aa is formed at the center section of the inner bottom 

section 23A of the lower case 20A and the screw section 5 of the pivot shaft 1 is screwed 

into the female thread 23Aa so that the pivot shaft 1 is vertically provided at the inner 

bottom section 23A. 

[0048] 

A flange 4 of the pivot shaft 1 has a polygonal-shaped outline with a starting point 

of rotation. The male thread section 23Aa of the lower case 20A is screwed into the 

flange 4 with a commonly known rotating tool having a polygonal-shaped socket section. 

As result of that, the pivot shaft 1 is fastened firmly to the inner bottom section 23A of the 

lower case 20A even over long-term usage. 

Although the flange section 4 has a hexagonal-shaped outline in the present 

embodiment, examples of the polygonal shape may include a triangle, a square, a 

pentagon, a hexagon and an octagon. 

[0049] 

The impeller 25 is rotatably supported by the thus-configured pivot shaft 1 of the 

lower case 20A. As a result of that, a first shaft hole section 26a having a first diameter 

of the impeller 25 and a second shaft hole 26b having a second inner dimeter that is larger 

than the first inner diameter are respectively inserted into a first shaft section 3a having a 

first outer diameter and a second shaft section 3b having a second outer diameter that is 

larger than the first outer diameter of the pivot shaft 1 to be rotatably supported in a state 

that the tip section 2 receives a load of the impeller 25. 

[0050] 
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pivot shaft 1 is fastened. Hereinafter, a configuration of the lower case 204 as an

impeller support structure using the pivot shaft I is explained with reference to the

drawing.

[0047]

The lower case 204 is formed as a cylindrical tubular with an inner bottom

section 23A and with an opening at an upper end thereof, and has the inlet port2lA and

the outlet port22A. The strainer 334 is provided at the inletport 2lA.

A female thread section 23Aa is formed at the center section of the inner bottom

section 23Ãof the lower case 204 and the screw section 5 of the pivot shaft 1 is screwed

into the female thre ad 23Aa so that the pivot shaft I is vertically provided at the inner

bottom section 234.

[0048]

A flange 4 of the pivot shaft I has a polygonal-shaped outline with a starting point

of rotation. The male thread section 23Aa of the lower case 204 is screwed into the

flange 4 with a commonly known rotating tool having a polygonal-shaped socket section.

As result of [hat, the pivot shaft I is fastened firmly to the inne¡ bottorn section 234 of the

lower case 204 even over long-term usage.

Although the flange section 4 has a hexagonal-shaped outline in the present

embodiment, examples of the polygonal shape may include a triangle, a square, a

pentagon, a hexagon and an octagon.

[004e]

The impelle¡ 25 is rotatably supported by the thus-configured pivot shaft I of the

lower case 204. As a result of that, a first shaft hole section 26a having a first diameter

of the impeller 25 and a second shaft hole 26b having a second inner dimeter that is larger

than the first inner diameter are respectively inserted into a first shaft section 3a having a

firsf outer diameter and a second shaft section 3b having a second outer diameter that is

larger than the first outerdiameter of the piirot shaft I to be rotatably supported in a state

that the tip section 2 receives a load of the irnpeller 2,5.

[00s0]
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Therefore, the load of the impeller 25 is distributed, a rotation support section 

comprising the shaft section 3 performs a rotation support accurately while reducing a PV 

value at the second shaft section 3b that is larger than the first shaft section 3a in diameter 

to be able to suppress the abrasion of the pivot shaft 1. 

Furthermore, when replacing the pivot shaft 1, after being unscrewed, a new pivot 

shaft 1 can be easily screwed to be vertically provided by using the rotating tool. 

[Description of the Reference Numerals] 

[0051] 

1...Pivot shaft 

2...Tip section 

3...Shaft section 

3a...First shaft section 

3b...Second shaft section 

3c...Third shaft section 

4...Flange section 

5...Screw section 

10...Double-case water supply meter 

10A...Single-case water supply meter 

20, 20A...Lower case 

21, 21A...Inlet port 

22,22A...Outlet port 

23, 33A...Strainer 

23A...Inner bottom section (Lower case) 

23Aa...Female thread (Lower case) 

24...Driving side magnet 

25...Impeller 

26...Main shaft 

26a...First shaft hole section 

26b...Second shaft hole section 

I5 

Therefore, tlre load of the impeller 25 is distributed, a rotation support section

comprising the shaft section 3 perfonns a rotation support accurately while reducing a PV

value at the second shafl section 3b that is largel than the first shaft section 3a in diameter

to be able to suppress the abrasion of the pivot shaft 1.

Furthermore, when replacing the pivot shaft 1, after being unscrewed, a new pivot

shaft 1 can be easily screwed to be vertically provided by using the rotating tool.

[Ðescription of the Reference Nurnerals]

[00s1]

1...Pivot shaft

2...Tip section

3...Shaft section

3a...First shaft sectíon

3b...Second shaft section

3c...Third shaft section

4...Flange section

5...Screw section

t 0...Double-case water supply meter

10A...Single-case v/ater supply meter

20,201-...Lower case

2l,2lA...Inlet port

22,22A...Outlet port

23, 33A...Strainer

23A...Inner bottom section (Lower case)

23Aa...Female thread (Lower case)

24...Ðnving side magnet

25...Impeller

26...Main shaft

26a...First shaft hole section

2ób...Second shaft hole section

t.t



27...Blade 

30...Inner case 

30a... Peripheralwall 

31...Inlet nozzle 

32...Outlet nozzle 

33...Inner bottom section (Inner case) 

33a... Female thread section 

40...Indication unit 

41...Register box 

42...Lower base plate 

43...Upper base plate 

45...Magnet 

46...Magnet gear 

47...Gear train 

48...Indicator (not shown) 

49...Digit wheel 

50...Glass plate 

53...Upper case 

55...Lid 

A...Metering chamber 

51...0-ring 

MI...Fixed (die) 

M2...Movable (die) 

M2a...Fitting hole (die) 

P2... Support pin 
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27...Blade

30...Inner case

30a...Peripheral wall

31...Inlet nozzle

32...Outlet nozzle

33...Inner bottom section (Inner case)

33a...Female thread section

40...Indication unit

41...Register box

42...Lower base plate

43...Upper base plate

45...Magnet

46-..Magnet gear

47.-.Gear train

48...Indicator (not shown)

49...Digit wheel

50...Glass plate

53...Upper case

55...Lid

A...Metering chamber

S1...O-ring

Ml...Fixed (die)

M2...Movable (die)

M2a...Fitting hole (die)

P2...Support pin
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CLAIMS: 

1. An impeller support member that is integrally formed of a synthetic resin, 

comprising: 

a tip section having a tip SR shape; 

a shaft section that includes a first shaft section having a first outer diameter, a 

second shaft section having a second outer diameter larger than the first diameter, and a 

third shaft section that gradually expands in diameter in a direction from the first shaft 

section to the second shaft section; 

a flange section that is formed to protrude in a direction perpendicular to the axis 

line of the shaft section at a bottom end of the second shaft; and 

a screw section having a male thread at a bottom end of the flange section. 

2. An impeller support structure, comprising 

an inlet port and an outlet port, wherein 

the impeller support member according to claims 1 for rotatably supporting an 

impeller that rotates depending on an amount of tap water, is integrally formed at an inner 

bottom section. 

3. The impeller support structure according to claim 2, wherein the impeller support 

structure is integrally formed of a polyacetal resin(POM) filled with a polyacrylonitrile 

(PAN) based carbon fiber, by an insert-molding at an inner bottom of a metering chamber 

that is provided within a body case having the inlet port and the outlet port, and that 

includes an inflow path for communicating with the inlet port and an outflow path for 

communicating with the outlet port on an outer peripheral section of the metering 

chamber. 

4. The impeller support structure according to claim 3. wherein the metering 

chamber is formed of a high impact polystyrene(HIPS). 
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CLAIMS:

1. An impeller support member that is integrally formed of a synthetic resin,

comprising:

a tip sectìon having a tip SR shape;

a shaft section that includes a first shaft section having a first outer diameter, a

second shaft section having a second outer diameter larger than the first diameter, and a

third shaft section that gradually expands in diameter in a direction from the first shaft

section to the second shaft section;

a flange section that is formed to protrude in a di¡ection perpendicular to the axis

line of the shaft section at a bottom end of the second shaft; and

a screw section having a male thread at a bottom end of the flange section.

2. An impeller support structure, comprising

an inlet poft and an outlet porl, wherein

the impeller suppor[ member according to claims I tbr rotatably supporting an

irnpeller that rotates depending ou an amount of tap rvater, is integrally formed at an inner

bottom section.

3. The impeller support structure according to claim 2, wherein the impeller support

structure is integrally formed of a polyacetal resin(POM) filled with a polyacrylonitrile

(PAN) based carbon fiber, by an insert-molding at an inner bottom of a metering chamber

that is provided within a body case having the inlet port and the outlet port, and that

includes an inflow path for communicating rvith the inlet port and an outflow path for

communicating with the outlet port on an outer peripheral section of the metering

chamber.

4. The impeller support structure according to claim 3. wherein the metering

chamber is formed of a high impact pol.l,styrene(HIPS).
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5. The impeller support structure according to claim 3, wherein the metering 

chamber is formed of a polyacetal resin(POM) filled with a polyacrylonitrile(PAN) based 

carbon fiber. 

6. The impeller support structure according to claim 2, wherein the impeller support 

member is formed of a polyacetal resin(POM) filled with a polyacrylonitrile(PAN) based 

carbon fiber, and the screw section of the impeller support member is screwed into the 

inner bottom section of the metering chamber having the inlet port and the outlet port. 

7. A water supply meter, comprising: 

the impeller support structure according to any one of claims 2 to 6; and 

an impeller that includes a main shaft having a first shaft hole section with a first 

inner diameter, a second shaft hole section with a second inner diameter larger than the 

first inner diameter, and a plurality of blades radially projecting from the main shaft, 

wherein the impeller is supported by the impeller support structure and rotates depending 

on an amount of tap water. 
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5. The impeller suppoÍt structure according to claim 3, wherein the metering

chamber is formed of a polyacetal resin(POM) filled with a polyacrylonitrile(PAN) based

carbon fiber.

6. The impeller support structure according to claim 2, wherein the impeller support

member is formed of a polyacetal resin(POM) filled with a polyacrylonitrile(PAN) based

carbon fiber, and the screw section of the impeller support member is screwed into the

inner bottom section of the metering chamber having the inlet port and the outlet port.

7. A water supply meter, comprising:

the impeller support structure according to any one of claims 2 to 6; and

an impeller that includes a main shaft having a first shaft hole section with a first

inner diameter, a second shaft hole section with a second inner diameter larger than the

first inner diameter, and a plurality of blades radially projecting from the main shaft,

wherein the impeller is supported by the impeller support structure and rotates depending

on an amount of tap water.
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