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DESCRIPTION 

TITLE OF THE INVENTION: MIXER FAUCET 

TECHNICAL FIELD 

5 [0001] The present disclosure relates to a mixer 

faucet.  

BACKGROUND ART 

[0002] As disclosed in JP2017-2631A, a mixer 

10 faucet including a fixed valve body and a movable 

valve body has been known. The fixed valve body has 

a hot water supply hole, a cold water supply hole, 

and a drain hole. The movable valve body has a flow 

path forming recess. The movable valve body is 

15 moved by operating a handle. The movable valve body 

slides on the fixed valve body. With the movement 

of the movable valve body, the positional 

relationship between the movable valve body and the 

fixed valve body changes. As a result, the amount 

20 of discharge water and the mixing ratio of hot and 

cold water change.  

[0003] The upper surface of the fixed valve body 

is a flat smooth surface. The lower surface of the 

movable valve body is also a flat smooth surface.  

25 The watertightness can be ensured through contact 

between these flat smooth surfaces.  

CITATION LIST 

PATENT LITERATURE 

30 [0004] Patent Literature 1: JP2017-2631A 

SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION
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[00051 From the viewpoint of ensuring the 

watertightness, a sealing pressure is applied 

between the fixed valve body and the movable valve 

body. However, water leakage from between the fixed 

5 valve body and the movable valve body may be caused 

by aging, abrasion, and the like of the valve 

bodies. Water that has leaked from between the 

fixed valve body and the movable valve body flows 

over from the lower side of the handle and then 

10 reaches, for example, the boundary between the 

faucet and a faucet fixing portion (such as a sink).  

[00061 If the sealing pressure is increased in 

order to suppress the occurrence of water leakage, 

the movable valve body is subjected to a higher 

15 sliding resistance when it slides on the fixed valve 

body. The operability of the handle is lowered by 

this increase in sliding resistance. In addition, 

increasing the sealing pressure also increases the 

risk of wringing (a phenomenon in which the movable 

20 valve body sticks firmly to the fixed valve body).  

[0007] The present disclosure relates to a novel 

configuration with which the occurrence of water 

leakage can be suppressed.  

25 SOLUTION TO PROBLEMS 

[00081 In one aspect, the present disclosure 

provides a mixer faucet including: a fixed valve 

body including a hot water supply hole, a cold water 

supply hole, and a drain hole; a movable valve body 

30 that includes a flow path forming recess and is 

capable of sliding on the fixed valve body; and a 

handle that is capable of controlling the movable 

valve body. The fixed valve body includes a
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collection groove that is not connected to either 

the hot water supply hole or the cold water supply 

hole and is connected only to the drain hole.  

5 ADVANTAGEOUS EFFECTS OF INVENTION 

[00091 In one aspect, the occurrence of water 

leakage is suppressed.  

BRIEF DESCRIPTION OF DRAWINGS 

10 [0010] FIG. 1 is a perspective view of a mixer 

faucet according to a first embodiment of the 

present invention.  

FIG. 2 is a perspective view of a lever 

assembly used in the mixer faucet shown in FIG. 1.  

15 FIG. 3 is a cross-sectional view of the 

lever assembly shown in FIG. 2.  

FIG. 4 is an exploded perspective view of 

the lever assembly shown in FIG. 2.  

FIG. 5 is a perspective view of a fixed 

20 valve body according to the first embodiment.  

FIG. 6 is a plan view of the fixed valve 

body shown in FIG. 5.  

FIG. 7 is a bottom view of the fixed valve 

body shown in FIG. 5.  

25 FIG. 8 is an enlarged view of FIG. 6.  

FIG. 9 is a cross-sectional view taken 

along line A-A in FIG. 8.  

FIG. 10 shows the same enlarged view as 

FIG. 8.  

30 FIG. 11 is a plan view of a fixed valve 

body according to a second embodiment.  

FIG. 12 is a plan view of a fixed valve 

body according to a third embodiment.
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FIG. 13 is a plan view of a fixed valve 

body according to a fourth embodiment.  

FIG. 14 is a plan view of a fixed valve 

body according to a fifth embodiment.  

5 

DESCRIPTION OF EMBODIMENTS 

[0011] Embodiments of the present disclosure will 

be described in detail below with reference to the 

drawings as necessary. In the following, the terms 

10 "cold water" and "hot water" are used. For the 

purpose of distinguishing liquid from a hot water 

supply hole and liquid from a cold water supply 

hole, the terms "hot water" and "cold water" are 

used selectively, when necessary. On the other 

15 hand, in some descriptions, the term "water" is used 

to collectively refer to liquid from a hot water 

supply hole and from a cold water supply hole.  

[0012] FIG. 1 is a perspective view of a mixer 

faucet 10 according to one embodiment. The mixer 

20 faucet 10 includes a main body 12, a handle 14, a 

discharge portion 16, a hot water inlet pipe 18, a 

cold water inlet pipe 20, and a discharge pipe 22.  

The discharge portion 16 includes a head 24. The 

head 24 includes a switching lever 26. Switching 

25 between shower discharge and normal discharge can be 

achieved by operating the switching lever 26. The 

mixer faucet 10 is applicable to use in, for 

example, a kitchen or a washbasin.  

[0013] The head 24 also includes a switching 

30 button 28 and a display portion 30. A water 

purification cartridge (not shown) is accommodated 

in the discharge portion 16. The switching button 

28 is used to perform switching between a flow path
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that passes through the water purification cartridge 

and a flow path that does not pass through the water 

purification cartridge. When the flow path that 

passes through the water purification cartridge is 

5 selected as a result of the switching, purified 

water is discharged. When the flow path that does 

not pass through the water purification cartridge is 

selected as a result of the switching, raw water is 

discharged. The display portion 30 indicates 

10 whether discharge water is purified water or raw 

water.  

[0014] By turning the handle 14 forward and 

rearward (by moving the handle 14 up and down), the 

lever position in the front-rear direction 

15 (hereinafter also referred to as "front-rear lever 

position") is changed. The amount of discharge 

water is adjusted by adjusting the front-rear lever 

position. In the present embodiment, the amount of 

discharge water increases as the handle 14 is moved 

20 upward. On the contrary, the mixer faucet 10 may be 

configured such that the amount of discharge water 

increases as the handle 14 is moved downward. By 

turning the handle 14 leftward and rightward, the 

lever position in the left-right direction 

25 (hereinafter referred to as "left-right lever 

position") is changed. Depending on the left-right 

lever position, the mixing ratio of hot water and 

cold water changes. The temperature of discharge 

water can be adjusted by turning the handle 14 

30 leftward and rightward.  

[0015] FIG. 2 is a perspective view of a lever 

assembly 38. FIG. 3 is a cross-sectional view of 

the lever assembly 38 taken perpendicular to a lever
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shaft. FIG. 4 is an exploded perspective view of 

the lever assembly 38. In the mixer faucet 10, the 

lever assembly 38 is replaceable.  

[0016] The lever assembly 38 is accommodated in 

5 the main body 12 of the mixer faucet 10. As shown 

in FIGS. 3 and 4, the lever assembly 38 includes a 

movable body 40, a housing 42, a rotatable body 44, 

a lever 46, a lever shaft 48, left-right clicking 

elastic members 50, a left-right clicking abutment 

10 body 52, shafts 54, a front-rear clicking abutment 

body 56, a front-rear clicking elastic member 58, a 

movable valve body 60, a fixed valve body 62, 

packings 64, an 0-ring 66, 0-rings 67, and a base 

body 68. The handle 14 is fixed to the lever 46.  

15 [0017] The front-rear clicking abutment body 56 

and the front-rear clicking elastic member 58 are 

attached to the movable body 40. The front-rear 

clicking abutment body 56 abuts against a front-rear 

clicking engagement portion provided on a side 

20 surface of the lever 46 while being biased by the 

front-rear clicking elastic member 58 (torsion 

spring). The front-rear clicking engagement 

portion, which is not shown in the drawings, has 

recesses and protrusions. This abutment allows the 

25 user to feel clicking when the lever 46 is turned 

forward and rearward.  

[0018] The left-right clicking abutment body 52 

and the left-right clicking elastic members 50 are 

attached to the rotatable body 44. The left-right 

30 clicking abutment body 52 can abut against a left

right clicking engagement portion while being biased 

by the left-right clicking elastic members 50 (flat 

springs). The left-right clicking engagement
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portion, which is not shown in the drawings, is 

provided on the inner surface of the housing 42.  

The abutment between the abutment body 52 and the 

left-right clicking engagement portion allows the 

5 user to feel clicking when the lever 46 is turned 

leftward and rightward.  

[0019] The base body 68 includes a hot water 

inlet port 70, a cold water inlet port 72, and a 

discharge port 74. In a lower portion of the base 

10 body 68, openings corresponding to the hot water 

inlet port 70, the cold water inlet port 72, and the 

discharge port 74 are provided, and the hot water 

inlet pipe 18, the cold water inlet pipe 20, and the 

discharge pipe 22 are connected to these openings.  

15 [0020] The fixed valve body 62 is fixed to the 

upper side of the base body 68. The base body 68 is 

provided with an engagement protrusion 76 for fixing 

the fixed valve body 62 and an engagement protrusion 

77 for fixing the housing 42. The fixed valve body 

20 62 is provided with an engagement recess 78 to be 

engaged with the engagement protrusion 76. The side 

surface of the fixed valve body 62 includes outer 

peripheral surfaces 79. The outer peripheral 

surfaces 79 are provided at a plurality of positions 

25 (four positions) in the circumferential direction.  

The outer peripheral surfaces 79 are circumferential 

surfaces.  

[0021] The fixed valve body 62 includes a hot 

water supply hole 80, a cold water supply hole 82, 

30 and a drain hole 84. The hot water supply hole 80 

penetrates through the fixed valve body 62. The hot 

water supply hole 80 is connected to the hot water 

inlet port 70 of the base body 68. The cold water
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supply hole 82 penetrates through the fixed valve 

body 62. The cold water supply hole 82 is connected 

to the cold water inlet port 72 of the base body 68.  

The drain hole 84 penetrates through the fixed valve 

5 body 62. The drain hole 84 is connected to the 

discharge port 74 of the base body 68.  

[0022] In the fixed valve body 62, the supply 

holes 80 and 82 are disposed asymmetrically. When 

the left-right lever position is at the front 

10 position, only cold water is discharged. That is, a 

cold water discharge state is achieved when the 

left-right lever position is at the front position.  

This configuration contributes to saving of hot 

water, whereby the energy-saving performance is 

15 improved.  

[0023] The movable valve body 60 includes an 

upper member 86 and a lower member 88. The upper 

member 86 is fixed to the lower member 88. The 

fixing is achieved through engagement between 

20 protrusions 90 and recesses 92. In the present 

embodiment, the upper member 86 and the lower member 

88 are provided as separate members. When the upper 

member 86 and the lower member 88 are separate 

members, an optimum material and an optimal 

25 production method can be selected for each of the 

upper member 86 and the lower member 88. It is to 

be noted that the entire movable valve body 60 may 

be integrally formed as a single-piece member.  

[0024] As shown in FIG. 3, a flow path forming 

30 recess 94 is formed on the lower surface of the 

movable valve body 60 (the lower member 88). The 

flow path forming recess 94 is open downward. The 

upper side of the flow path forming recess 94 is
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closed.  

[0025] A flat smooth surface PL1 is provided on 

the upper surface of the fixed valve body 62 (see 

FIG. 4). The flat smooth surface PL1 is formed in a 

5 portion where the holes 80, 82, and 84 are not 

present. On the other hand, a flat smooth surface 

PL2 is provided on the lower surface of the lower 

member 88 (the movable valve body 60). The flat 

smooth surface PL2 is provided in a portion where 

10 the flow path forming recess 94 is not formed. The 

watertight state is ensured through the surface 

contact between the flat smooth surfaces PL1 and 

PL2.  

[0026] The upper surface of the upper member 86 

15 is provided with a lever engagement recess 98 to be 

engaged with a lower end 95 of the lever 46. The 

lower end 95 of the lever 46 is inserted into the 

lever engagement recess 98 (see FIG. 3). The 

movable valve body 60 slides on the fixed valve body 

20 62 in conjunction with the movement of the lever 46 

(the handle 14). The movable valve body 60 rotates 

as the handle 14 is turned leftward or rightward.  

The movable valve body 60 moves as the handle 14 is 

turned forward or rearward, and accordingly, the 

25 flow path forming recess 94 of the movable valve 

body 60 also moves.  

[0027] When the flow path forming recess 94 

overlaps the hot water supply hole 80 and/or the 

cold water supply hole 82 and also overlaps the 

30 drain hole 84, a water discharge state is achieved.  

The water discharge state encompasses a mixture 

discharge state, a hot water discharge state, and 

the cold water discharge state. When the flow path
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forming recess 94 overlaps the hot water supply hole 

80 and the cold water supply hole 82, the mixture 

discharge state is achieved. In the mixture 

discharge state, hot water from the hot water supply 

5 hole 80 and cold water from the cold water supply 

hole 82 are mixed together. When the flow path 

forming recess 94 overlaps the hot water supply hole 

80 only and does not overlap the cold water supply 

hole 82, the hot water discharge state is achieved.  

10 In the hot water discharge state, only hot water 

from the hot water supply hole 80 is discharged, and 

cold water from the cold water supply hole 82 is not 

discharged. When the flow path forming recess 94 

overlaps the cold water supply hole 82 only and does 

15 not overlap the hot water supply hole 80, the cold 

water discharge state is achieved. In the cold 

water discharge state, only cold water from the cold 

water supply hole 82 is discharged, and hot water 

from the hot water supply hole 80 is not discharged.  

20 When the flow path forming recess 94 does not 

overlap either the hot water supply hole 80 or the 

cold water supply hole 82, a water shut-off state is 

achieved.  

[0028] As shown in FIG. 4, the lever 46 includes 

25 a shaft hole 100. The lever shaft 48 is inserted 

into the shaft hole 100.  

[0029] The rotatable body 44 includes a base 

portion 102 and an upper portion 104. The upper 

portion 104 includes a lever insertion hole 106 and 

30 a shaft hole 108. The base portion 102 is slidably 

attached to (the upper member 86 of) the movable 

valve body 60.  

[0030] The lever 46 is inserted into the lever
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insertion hole 106, and the shaft hole 100 of the 

lever 46 and the shaft hole 108 of the rotatable 

body 44 are coaxially aligned. The lever shaft 48 

is inserted into these shaft holes 100 and 108. The 

5 insertion of the lever shaft 48 allows the lever 46 

to be fixed to the rotatable body 44 in such a 

manner that the lever 46 can be turned forward and 

rearward. The dimensions of the lever insertion 

hole 106 are set so as to allow forward and rearward 

10 turning of the lever 46. In the present 

application, turning of the lever 46 about the lever 

shaft 48 as the pivot axis and turning of the handle 

14 accompanying the turning of the lever 46 are also 

referred to as "forward and rearward turning".  

15 [0031] The movable body 40 is held by the 

rotatable body 44 in such a manner that the movable 

body 40 can be moved up and down. The movable body 

40 can be moved only up and down with respect to the 

rotatable body 44, and cannot relatively rotate with 

20 respect to the rotatable body 44. The movable body 

40 is configured such that it rotates together with 

the rotatable body 44 in conjunction with leftward 

and rightward turning of the handle 14 and can also 

move up and down in conjunction with this rotation.  

25 The up-and-down movement of the movable body 40 is 

achieved by a cam mechanism formed between the 

movable body 40 and the housing 42. On the inner 

surface of the movable body 40, an inner surface 

protrusion (not shown) is formed. The cam mechanism 

30 is effected by the engagement between the inner 

surface protrusion formed in the movable body 40 and 

a groove 112 (see FIGS. 3 and 4) provided in the 

housing 42. As shown in FIG. 4, the groove 112
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extends curvedly. As the inner surface recess moves 

along the groove 112, the movable body 40 moves up 

and down while rotating. When the movable body 40 

has moved to the upper side, the engagement involved 

5 in front-rear clicking (the engagement between the 

abutment body 56 and the front-rear clicking 

engagement portion 59) is released. When the 

movable body 40 has moved to the lower side, the 

engagement involved in the front-rear clicking is 

10 established.  

[0032] The movable body 40 is held by the 

rotatable body 44 in such a manner that the movable 

body 44 cannot relatively rotate with respect to the 

rotatable body 44. The movable body 40 rotates 

15 together with the rotatable body 44. The handle 14, 

the lever 46, the movable body 40, and the rotatable 

body 44 rotate together.  

[0033] As shown in FIG. 4, the housing 42 

includes a smaller-diameter cylindrical portion 120, 

20 a larger-diameter cylindrical portion 122, and a 

coupling portion 124. The coupling portion 124 

extends in the radial direction of the housing 42.  

The smaller-diameter cylindrical portion 120 

includes an upper opening 126. The larger-diameter 

25 cylindrical portion 122 includes a lower opening 

128. The above-described groove 112 is provided on 

the outer circumferential surface of the smaller

diameter cylindrical portion 120.  

[0034] The larger-diameter cylindrical portion 

30 122 includes an engagement hole 130. The engagement 

hole 130 is engaged with the engagement protrusion 

77 of the base body 68. Through this engagement, 

the housing 42 is fixed to the base body 68.
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[00351 The outer diameter of the circumferential 

surface portion of the upper portion 104 of the 

rotatable body 44 is substantially equal to the 

inner diameter of the smaller-diameter cylindrical 

5 portion 120. The upper portion 104 of the rotatable 

body 44 is rotatably held in the smaller-diameter 

cylindrical portion 120. During rotation of the 

upper portion 104, the outer circumferential surface 

of the upper portion 104 and the inner 

10 circumferential surface of the smaller-diameter 

cylindrical portion 120 slide with each other. The 

larger-diameter cylindrical portion 122 houses the 

base portion 102 of the rotatable body 44, the 

movable valve body 60, and the fixed valve body 62.  

15 [00361 FIG. 5 is a perspective view of the fixed 

valve body 62. FIG. 6 is a plan view of the fixed 

valve body 62 as viewed from above. FIG. 7 is a 

bottom view of the fixed valve body 62 as viewed 

from below.  

20 [0037] As described above, the fixed valve body 

62 includes the hot water supply hole 80, the cold 

water supply hole 82, and the drain hole 84.  

[00381 The hot water supply hole 80 includes an 

upper opening line 80a. The upper opening line 80a 

25 is the outline of the hot water supply hole 80 on 

the flat smooth surface PL1. The upper opening line 

80a is the outline of the upper opening of the hot 

water supply hole 80.  

[00391 The cold water supply hole 82 includes an 

30 upper opening line 82a. The upper opening line 82a 

is the outline of the cold water supply hole 82 on 

the flat smooth surface PL1. The upper opening line 

82a is the outline of the upper opening of the cold
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water supply hole 82.  

[0040] The drain hole 84 includes an upper 

opening line 84a. The upper opening line 84a is the 

outline of the drain hole 84 on the flat smooth 

5 surface PL1. The upper opening line 84a is the 

outline of the upper opening of the drain hole 84.  

[0041] As shown in FIG. 6, the upper opening line 

80a and the upper opening line 82a are not in a 

line-symmetric relationship. That is, the upper 

10 opening of the hot water supply hole 80 and the 

upper opening of the cold water supply hole 82 are 

not in a line-symmetric relationship. It is to be 

noted that they may be in a line-symmetric 

relationship. The area of a region surrounded by an 

15 upper end surface 80a is smaller than the area of a 

portion surrounded by the upper opening line 82a.  

That is, the area of the upper opening of the hot 

water supply hole 80 is smaller than the area of the 

upper opening of the cold water supply hole 82. It 

20 is to be noted that the areas of these upper 

openings may be the same.  

[0042] As shown in FIGS. 5 and 6, the fixed valve 

body 62 includes grease retention portions 138 and a 

collection groove 140.  

25 [0043] The grease retention portions 138 are 

provided on the flat smooth surface PL1. The grease 

retention portions 138 are provided radially outside 

with respect to the collection groove 140. The 

grease retention portions 138 are grooves that are 

30 open upward. The grease retention portions 138 are 

grooves. The grease retention portions 138 are 

disposed spaced apart from each other in the 

circumferential direction. The grease retention
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portions 138 contain grease. Every time the mixer 

faucet 10 is used, a small amount of grease is 

supplied between the movable valve body 60 and the 

fixed valve body 62. The grease can improve the 

5 slidability and the watertightness.  

[0044] The collection groove 140 is provided on 

the upper surface of the fixed valve body 62. The 

collection groove 140 is provided on the flat smooth 

surface PL1. The collection groove 140 is a groove 

10 that is open upward.  

[0045] In FIG. 6, the two-dot chain line 

indicates the smallest enclosing circle Cl of the 

fixed valve body 62. In the present application, 

the smallest enclosing circle Cl is defined as 

15 follows. The smallest enclosing circle Cl is 

defined as, among circles that include the entire 

fixed valve body 62 inside them, one having the 

smallest radius. The smallest enclosing circle Cl 

is determined with reference to a plan view like the 

20 one shown in FIG. 6. The plan view of FIG. 6 shows 

a projection drawing obtained by the projection of 

the fixed valve body 62 onto a plane parallel to the 

flat smooth surface PL1. In the present embodiment, 

the radius of the smallest enclosing circle Cl is 

25 equal to the radius of the circumferential surface 

that includes the outer peripheral surfaces 79. In 

the present application, the radial direction refers 

to the radial direction of this smallest enclosing 

circle Cl. In the present application, the 

30 circumferential direction refers to the 

circumferential direction of this smallest enclosing 

circle Cl.  

[0046] FIG. 8 is an enlarged view of the plan
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view of FIG. 6. FIG. 9 is a cross-sectional view 

taken along line A-A in FIG. 8. The cross-sectional 

view of FIG. 9 is taken in a direction perpendicular 

to the extending direction of the collection groove 

5 140. The cross-sectional view of FIG. 9 is taken in 

the radial direction. As described above, the fixed 

valve body 62 includes the collection groove 140.  

The fixed valve body 62 also includes the grease 

retention portions 138. The grease retention 

10 portions 138 are located radially outside with 

respect to the collection groove 140. The grease 

retention portions 138 extend along the collection 

groove 140 (a surrounding portion 142 to be 

described below). The grease retention portions 138 

15 each extend in an arc shape. The grease retention 

portions 138 are grooves. It is to be noted that 

the grease retention portions 138 may be recesses 

that are not grooves.  

[0047] The collection groove 140 is not connected 

20 to the hot water supply hole 80. The collection 

groove 140 is not connected to the cold water supply 

hole 82. The collection groove 140 is connected to 

the drain hole 84. The collection groove 140 is not 

connected to an outer edge PL10 of the flat smooth 

25 surface PL1. The collection groove 140 is not 

connected to the grease retention portions 138. The 

collection groove 140 is connected only to the drain 

hole 84. The collection groove 140 is not connected 

to anything other than the drain hole 84. The 

30 collection groove 140 excluding a portion connected 

to the drain hole 84 is surrounded by the flat 

smooth surface PL1.  

[0048] In the present embodiment, the collection
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groove 140 is connected at a single position to the 

drain hole 84. It is to be noted that the 

collection groove 140 may be connected at two or 

more positions to the drain hole 84. For example, 

5 one end and the other end of the collection groove 

140 may be connected to the drain hole 84.  

[0049] The collection groove 140 functions as a 

water flow path. The collection groove 140, which 

is open upward, is closed from above with the flat 

10 smooth surface PL2 of the movable valve body 60.  

Over the entire movable range of the movable valve 

body 60, the entire collection groove 140 is closed 

from above with the flat smooth surface PL2.  

Accordingly, water in the collection groove 140 

15 flows into the drain hole 84 through the collection 

groove 140.  

[0050] The collection groove 140 is located 

radially outside with respect to the hot water 

supply hole 80. The collection groove 140 is 

20 located radially outside with respect to the cold 

water supply hole 82. The collection groove 140 is 

located radially outside with respect to the drain 

hole 84.  

[0051] The collection groove 140 includes a 

25 surrounding portion 142 and a connection portion 

144.  

[0052] The surrounding portion 142 surrounds the 

hot water supply hole 80, the cold water supply hole 

82, and the drain hole 84. In other words, the hot 

30 water supply hole 80, the cold water supply hole 82, 

and the drain hole 84 are located radially inside 

with respect to the surrounding portion 142.  

[0053] The surrounding portion 142 is disposed
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continuously and wholly in the circumferential 

direction. That is, the surrounding portion 142 

extends continuously 3600 in the circumferential 

direction. The surrounding portion 142 is 

5 continuous over 360° in the circumferential 

direction. The surrounding portion 142 is circular.  

The surrounding portion 142 extends along the 

circumferential direction.  

[0054] The connection portion 144 connects the 

10 surrounding portion 142 and the drain hole 84. The 

connection portion 144 connects a single position of 

the surrounding portion 142 to the drain hole 84.  

The surrounding portion 142 is connected only to the 

drain hole 84.  

15 [0055] In the water discharge state, the flow 

path forming recess 94 does not overlap the 

surrounding portion 142 over the entire movable 

range of the flow path forming recess 94. In other 

words, in the water discharge state, when the lever 

20 is at any position in the front-rear direction and 

the left-right direction, the flow path forming 

recess 94 does not overlap the surrounding portion 

142.  

[0056] The movable range of the flow path forming 

25 recess 94 includes positions where the flow path 

forming recess 94 overlaps the connection portion 

144. In the hot water discharge state, the flow 

path forming recess 94 overlaps the connection 

portion 144. In the mixture discharge state, the 

30 flow path forming recess 94 does not overlap the 

connection portion 144. In the cold water discharge 

state, the flow path forming recess 94 does not 

overlap the connection portion 144.
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[0057] FIG. 9 is a cross-sectional view taken 

along line A-A in FIG. 8. The cross-sectional view 

of FIG. 9 is taken in a direction perpendicular to 

the extending direction of the collection groove 

5 140. In the collection groove 140, two side 

surfaces 150 and a bottom surface 152 are smoothly 

connected to each other. The bottom surface 152 is 

a curved surface that protrudes downward. In the 

side surfaces 150 and FIG. 9, 01 represents the 

10 angle formed between the side surfaces 150, and 02 

represents the angle formed between each side 

surface 150 and the flat smooth surface PL1.  

[0058] [Advantageous Effects] 

The fixed valve body 62 includes the 

15 collection groove 140. The collection groove 140 

can effectively suppress the occurrence of the 

above-described water leakage. The water leakage 

occurs when water leaks from the normal route and 

enters between the flat smooth surfaces PL1 and PL2.  

20 The collection groove 140 captures the leaking water 

that has entered between the flat smooth surfaces 

PL1 and PL2 before it reaches the outer edge PL10 of 

the flat smooth surface PL1. The water captured by 

the collection groove 140 flows into the drain hole 

25 84. Thus, leakage of water radially outward of the 

fixed valve body 62 is suppressed.  

[0059] The collection groove 140 includes a 

portion located radially outward of the hot water 

supply hole 80. This allows water leaking from the 

30 hot water supply hole 80 to be effectively captured 

by the collection groove 140.  

[0060] The collection groove 140 includes a 

portion located radially outward of the cold water
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supply hole 82. This allows water leaking from the 

cold water supply hole 82 to be effectively captured 

by the collection groove 140.  

[0061] The collection groove 140 includes a 

5 portion located radially outward of the drain hole 

84. This allows water leaking from the drain hole 

84 to be effectively captured by the collection 

groove 140.  

[0062] In general, the water pressure in the cold 

10 water supply hole 82 is higher than that in the hot 

water supply hole 80 to which water heated by 

passing through a water heater is supplied. From 

this viewpoint, the collection groove 140 preferably 

includes a portion located radially outward of the 

15 cold water supply hole 82. In the water cut-off 

state, the hot water supply hole 80 and the cold 

water supply hole 82 are blocked, and the water 

pressures in these supply holes 80 and 82 thus 

increase. From this viewpoint, the collection 

20 groove 140 preferably includes a portion located 

radially outward of the hot water supply hole 80 and 

a portion located radially outward of the cold water 

supply hole 82. From the viewpoint of the leaking 

water capturing performance, it is more preferable 

25 that the collection groove 140 be located radially 

outward of the hot water supply hole 80, radially 

outward of the cold water supply hole 82, and 

radially outward of the drain hole 84. In the 

present application, the leaking water capturing 

30 performance is also referred to simply as capturing 

performance.  

[0063] The collection groove 140 may be 

interrupted at one or more positions in the
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circumferential direction. A plurality of 

collection grooves 140 may be provided. In this 

case, it is preferable that all the collection 

grooves be connected to the drain hole 84. For 

5 example, as the collection grooves, a first 

collection groove that is located radially outward 

of the hot water supply hole 80 and is connected to 

the drain hole 84, a second collection groove that 

is located radially outward of the cold water supply 

10 hole 82 and is connected to the drain hole 84, and a 

third collection groove that is located radially 

outward of the drain hole 84 and is connected to the 

drain hole 84 may be provided.  

[0064] From the viewpoint of the capturing 

15 performance, it is more preferable that the 

collection groove 140 extend continuously and wholly 

in the circumferential direction. In other words, 

it is more preferable that the collection groove 140 

extend continuously 3600 in the circumferential 

20 direction.  

[0065] Also from the viewpoint of allowing the 

captured leaking water to easily flow into the drain 

hole 84, it is more preferable that the collection 

groove 140 extend continuously and wholly in the 

25 circumferential direction. In this case, the 

captured water can reach the drain hole 84 either 

through a clockwise route or a counterclockwise 

route. In the present application, the 

characteristics that allow captured leaking water to 

30 flow through the collection groove 140 to reach the 

drain hole 84 are also referred to as recirculating 

characteristics.  

[0066] The collection groove 140 includes: the
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surrounding portion 142 that surrounds the hot water 

supply hole 80, the cold water supply hole 82, and 

the drain hole 84; and the connection portion 144 

that connects the surrounding portion 142 and the 

5 drain hole 84. By providing the surrounding portion 

142 and the connecting portion 144, the degree of 

freedom in the shape of the surrounding portion 142 

is increased. This allows the collection groove 140 

to be effectively disposed in the fixed valve body 

10 62 in which the hot water supply hole 80, the cold 

water supply hole 82, and the drain hole 84 are 

disposed in a limited area. In addition, the 

surrounding portion 142 can be easily formed into a 

shape close to a circle, whereby the capturing 

15 performance and the recirculating characteristics 

can be improved. In the present embodiment, the 

surrounding portion 142 is circular. The circular 

surrounding portion 142 allows water to flow 

smoothly, thereby contributing to the improvement of 

20 the recirculating characteristics.  

[0067] The connecting portion 144 extends 

straight. The straight extending connecting portion 

144 allows water to flow smoothly, thereby 

contributing to the improvement of the recirculating 

25 characteristics. Alternatively, the connection 

portion 144 may be curved.  

[0068] FIG. 10 shows the same plan view as FIG.  

8. FIG. 10 is provided separately from FIG. 8 to 

avoid the presence of too many reference numerals in 

30 a single drawing for the sake of clarity.  

[0069] The flat smooth surface PL1 of the fixed 

valve body 62 includes a first sealing surface Si 

and a second sealing surface S2. The first sealing
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surface Si is a region located radially inside with 

respect to the surrounding portion 142. The first 

sealing surface S1 includes a region around the hot 

water supply hole 80 and a region around the cold 

5 water supply hole 82. The second sealing surface S2 

is a region located radially outside with respect to 

the surrounding portion 142. In FIG. 10, the first 

sealing surface S1 is indicated by hatching with 

dashed lines, and the second sealing surface S2 is 

10 indicated by hatching with solid lines.  

[0070] When the water pressure on the primary 

side (the pressure of water supplied from 

waterworks) becomes too high, leaking water can 

break through the first sealing surface S1.  

15 However, since the collection groove 140 is 

connected to the drain hole 84, this water pressure 

can be released effectively. As a result, the 

second sealing surface S2 is subjected to the 

reduced water pressure, whereby the risk of water 

20 leakage from between the movable valve body 60 and 

the fixed valve body 62 is further reduced.  

[0071] The collection groove 140 can also 

function as a grease reservoir. Grease contained in 

the collection groove 140 can be gradually released 

25 therefrom. Further, even if the grease is present 

in the collection groove 140, water in the 

collection groove 140 can flow into the drain hole 

84 owing to the water pressure.  

[0072] In the present embodiment, one connection 

30 portion 144 is provided. The connection portion 144 

connects a single position of the surrounding 

portion 142 to the drain hole 84. It is to be noted 

that two or more connection portions 144 may be
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provided. For example, a first connection portion 

144 that connects a first position in the 

surrounding portion 142 to the drain hole 84 and a 

second connection portion 144 that connects a second 

5 position in the surrounding portion 142 to the 

connection portion 144 may be provided. In this 

case, the position of the first position in the 

circumferential direction may be different from the 

position of the second position in the 

10 circumferential direction. The connection portion 

144 makes a smaller contribution to the capturing 

performance than the surrounding portion 142 does.  

Considering this fact, the number of the connection 

portion(s) 144 is preferably one. When the 

15 surrounding portion 142 extends continuously and 

wholly in the circumferential direction, water 

captured from the entire region in the 

circumferential direction can be led to the drain 

hole 84 using one connecting portion 144.  

20 [0073] FIG. 11 is a plan view showing a fixed 

valve body 62a according to the second embodiment.  

The fixed valve body 62a has the same configuration 

as the fixed valve body 62 of the first embodiment, 

except that the position of a connection portion 

25 therein is different from that of the connection 

portion in the fixed valve body 62.  

[0074] The fixed valve body 62a includes a 

surrounding portion 142a and a connection portion 

144a. The surrounding portion 142a has the same 

30 configuration as the surrounding portion 142 of the 

first embodiment. In the fixed valve body 62, the 

connection portion 144 is located near the hot water 

supply hole 80. In contrast, in the fixed valve
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body 62a, the connection portion 144a is located at 

a position farther apart from a hot water supply 

hole 80 and also from a cold water supply hole 82.  

[0075] The surrounding portion 142a surrounds the 

5 hot water supply hole 80, the cold water supply hole 

82, and a drain hole 84. In other words, the hot 

water supply hole 80, the cold water supply hole 82, 

and the drain hole 84 are located radially inside 

with respect to the surrounding portion 142a. The 

10 surrounding portion 142a is disposed continuously 

and wholly in the circumferential direction.  

[0076] The connection portion 144a connects the 

surrounding portion 142a and the drain hole 84. The 

connection portion 144a connects a single position 

15 of the surrounding portion 142a to the drain hole 

84.  

[0077] In the water discharge state, over the 

entire movable range of a flow path forming recess 

94, the flow path forming recess 94 does not overlap 

20 the surrounding portion 142a. In other words, in 

the water discharge state, when the lever is at any 

position in the front-rear direction and the left

right direction, the flow path forming recess 94 

does not overlap the surrounding portion 142a.  

25 [0078] In the water discharge state, the movable 

range of the flow path forming recess 94 does not 

include positions where the flow path forming recess 

94 overlaps the connection portion 144a. In the 

water discharge state, over the entire movable range 

30 of the flow path forming recess 94, the flow path 

forming recess 94 does not overlap the connection 

portion 144a. In other words, in the water 

discharge state, when the lever is at any position
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in the front-rear direction and the left-right 

direction, the flow path forming recess 94 does not 

overlap the connection portion 144a. In the hot 

water discharge state, the flow path forming recess 

5 94 does not overlap the connection portion 144a. In 

the mixture discharge state, the flow path forming 

recess 94 does not overlap the connection portion 

144a. In the cold water discharge state, the flow 

path forming recess 94 does not overlap the 

10 connection portion 144a.  

[0079] In the water discharge state, the movable 

range of the flow path forming recess 94 does not 

include positions where the flow path forming recess 

94 overlaps a collection groove 140a. Over the 

15 entire movable range of the flow path forming recess 

94, the flow path forming recess 94 does not overlap 

the collection groove 140a. In other words, in the 

water discharge state, when the lever is at any 

position in the front-rear direction and the left

20 right direction, the flow path forming recess 94 

does not overlap the collection groove 140a. In the 

hot water discharge state, the flow path forming 

recess 94 does not overlap the collection groove 

140a. In the mixture discharge state, the flow path 

25 forming recess 94 does not overlap the collection 

groove 140a. In the cold water discharge state, the 

flow path forming recess 94 does not overlap the 

collection groove 140a.  

FIG. 12 is a plan view showing a fixed 

30 valve body 62b according to the third embodiment.  

The fixed valve body 62b has the same configuration 

as the fixed valve body 62 of the first embodiment, 

except that the position of a connection portion
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therein is different from that of the connection 

portion in the fixed valve body 62.  

[00801 The fixed valve body 62b includes a 

surrounding portion 142b and a connection portion 

5 144b. The surrounding portion 142b has the same 

configuration as the surrounding portion 142 of the 

first embodiment. In the fixed valve body 62, the 

connection portion 144 is located near the hot water 

supply hole 80. In contrast, in the fixed valve 

10 body 62b, the connection portion 144b is located 

near a cold water supply hole 82.  

[0081] The surrounding portion 142b surrounds a 

hot water supply hole 80, the cold water supply hole 

82, and a drain hole 84. In other words, the hot 

15 water supply hole 80, the cold water supply hole 82, 

and the drain hole 84 are located radially inside 

with respect to the surrounding portion 142b. The 

surrounding portion 142b is disposed continuously 

and wholly in the circumferential direction.  

20 [0082] The connection portion 144b connects the 

surrounding portion 142b and the drain hole 84. The 

connection portion 144b connects a single position 

of the surrounding portion 142b to the drain hole 

84.  

25 [00831 In the water discharge state, over the 

entire movable range of a flow path forming recess 

94, the flow path forming recess 94 does not overlap 

the surrounding portion 142b. In other words, in 

the water discharge state, when the lever is at any 

30 position in the front-rear direction and the left

right direction, the flow path forming recess 94 

does not overlap the surrounding portion 142b.  

[0084] The movable range of the flow path forming
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recess 94 includes positions where the flow path 

forming recess 94 overlaps the connection portion 

144b. In the hot water discharge state, the flow 

path forming recess 94 does not overlap the 

5 connection portion 144b. In the mixture discharge 

state, the flow path forming recess 94 does not 

overlap the connection portion 144b. In the cold 

water discharge state, the flow path forming recess 

94 overlaps the connection portion 144a.  

10 FIG. 13 is a plan view showing a fixed 

valve body 62c according to the fourth embodiment.  

The fixed valve body 62c includes a collection 

groove 140c. The collection groove 140c includes a 

surrounding portion 142c and a connection portion 

15 144c. The surrounding portion 142c includes a 

circular portion 160 and a non-circular portion 162.  

One end of the non-circular portion 162 branches off 

from the connecting portion 144c. The other end of 

the non-circular portion 162 branches off from the 

20 circular portion 160.  

[00851 FIG. 14 is a plan view showing a fixed 

valve body 62d according to the fifth embodiment.  

The fixed valve body 62d includes collection grooves 

140d. The collection grooves 140d includes a first 

25 collection groove 170 and a second collection groove 

172. The first collection groove 170 and the second 

collection groove 172 are not connected to each 

other. The first collection groove 170 is connected 

to a drain hole 84. The second collection groove 

30 172 is connected to the drain hole 84. The first 

collection groove 170 is connected at a single 

position to the drain hole 84. The second 

collection groove 172 is connected at two positions
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to the drain hole 84.  

[00861 There is no limitation on the number of 

collection grooves. The number of collection 

groove(s) may be one. Alternatively, the number of 

5 collection grooves may be two or more. The 

embodiment shown in FIG. 14 is an example where two 

or more collection grooves are provided.  

[0087] The collection groove may include a 

branched portion. The non-circular portion 162 in 

10 the embodiment shown in FIG. 13 is an example of the 

branch portion.  

[00881 The collection groove may be interrupted 

at an intermediate position(s). The collection 

groove does not have to extend continuously 

15 throughout the circumferential direction. A 

plurality of collection grooves that are not 

connected to each other may be provided. The 

embodiment shown in FIG. 14 discloses two collection 

grooves that are not connected to each other (the 

20 first collection groove 170, the second collection 

groove 172). The plurality of collection grooves 

that are not connected to each other are each 

connected to the drain hole 84.  

[00891 There is no limitation on the shape of the 

25 collection groove (the shape of the collection 

groove in a plan view of the fixed valve body). The 

collection groove (surrounding portion) does not 

have to be circular. The non-circular portion 162 

in FIG. 13 is an example of a non-circular 

30 collection groove. The non-circular portion 162 in 

FIG. 13 is an example of a non-circular surrounding 

portion.  

[00901 The width of the collection groove may or
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may not be constant. The width of the collection 

groove may vary.  

[0091] The following configurations A and B are 

applicable to the overlapping between the collection 

5 groove and the flow path forming recess 94.  

[Configuration A]: The movable range of the flow 

path forming recess 94 in the water discharge state 

includes positions where the flow path forming 

recess 94 overlaps the collection groove. That is, 

10 in the water discharge state, the flow path forming 

recess 94 overlaps the collection groove.  

[Configuration B]: The movable range of the flow 

path forming recess 94 in the water discharge state 

does not include positions where the flow path 

15 forming recess 94 overlaps the collection groove.  

That is, in the water discharge state, the flow path 

forming recess 94 does not overlap the collection 

groove.  

[0092] When the flow path forming recess 94 

20 overlaps the collection groove in the water 

discharge state, water from the hot water supply 

hole 80 or the cold water supply hole 82 can flow 

into the collection groove. The water that has 

flown into the collection groove flows into the 

25 drain hole 84, and thus does not cause water 

leakage. However, if water other than leaking water 

flows into the collection groove, the capturing 

performance and the recirculating characteristics 

may be deteriorated. From this viewpoint, the 

30 configuration B is preferable.  

[0093] The following configurations C and D are 

applicable to the overlapping between the 

surrounding portion and the flow path forming recess
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94.  

[Configuration C]: The movable range of the flow 

path forming recess 94 in the water discharge state 

includes positions where the flow path forming 

5 recess 94 overlaps the surrounding portion. That 

is, in the water discharge state, the flow path 

forming recess 94 overlaps the surrounding portion.  

[Configuration D]: The movable range of the flow 

path forming recess 94 in the water discharge state 

10 does not include positions where the flow path 

forming recess 94 overlaps the surrounding portion.  

That is, in the water discharge state, the flow path 

forming recess 94 does not overlap the surrounding 

portion.  

15 [0094] When the flow path forming recess 94 

overlaps the surrounding portion in the water 

discharge state, water from the hot water supply 

hole 80 or the cold water supply hole 82 can flow 

into the surrounding portion. The water that has 

20 flown into the surrounding portion flows into the 

drain hole 84, and thus does not cause water 

leakage. However, if water other than leaking water 

flows into the surrounding portion, the capturing 

performance and the recirculating characteristics 

25 may be deteriorated. From this viewpoint, the 

configuration D is preferable.  

[0095] The following configurations E and F are 

applicable to the overlapping between the connection 

portion and the flow path forming recess 94.  

30 [Configuration E]: The movable range of the flow 

path forming recess 94 in the water discharge state 

includes positions where the flow path forming 

recess 94 overlaps the connection portion. That is,
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in the water discharge state, the flow path forming 

recess 94 overlaps the connection portion.  

[Configuration F]: The movable range of the flow 

path forming recess 94 in the water discharge state 

5 does not include positions where the flow path 

forming recess 94 overlaps the connection portion.  

That is, in the water discharge state, the flow path 

forming recess 94 does not overlap the connection 

portion.  

10 [0096] When the flow path forming recess 94 

overlaps the connection portion, water from the hot 

water supply hole 80 or the cold water supply hole 

82 can flow into the connection portion. The water 

that has flown into the connection portion flows 

15 into the drain hole 84, and thus does not cause 

water leakage. However, if water other than leaking 

water flows into the connection portion, the 

recirculating characteristics may be deteriorated.  

From this viewpoint, the configuration F is 

20 preferable.  

[0097] The following configurations G and H are 

also applicable.  

[Configuration G]: In the hot water discharge state, 

the flow path forming recess 94 overlaps the 

25 connection portion 144. In the mixture discharge 

state, the flow path forming recess 94 does not 

overlap the connection portion 144. In the cold 

water discharge state, the flow path forming recess 

94 does not overlap the connection portion 144.  

30 [Configuration H]: In the hot water discharge state, 

the flow path forming recess 94 does not overlap the 

connection portion 144b. In the mixture discharge 

state, the flow path forming recess 94 does not
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overlap the connection portion 144b. In the cold 

water discharge state, the flow path forming recess 

94 overlaps the connection portion 144a.  

[00981 As described above, the water pressure on 

5 the primary side in the cold water supply hole 82 is 

generally higher than that in the hot water supply 

hole 80. Accordingly, water leakage is more likely 

to occur in the cold water supply hole 82 than in 

the hot water supply hole 80. From this viewpoint, 

10 the configuration G is preferable to the 

configuration H. Depending on the design of the 

fixed valve body, it may be difficult to use the 

configuration F, and the above configuration E may 

be used. For example, in the case where the 

15 configuration E is used, it is preferable to select 

the configuration G.  

[00991 In FIG. 9, the double-headed arrow W1 

indicates the width of the collection groove 140.  

From the viewpoint of the capturing performance and 

20 the recirculating characteristics, the width W1 is 

preferably greater than or equal to 0.4 mm, more 

preferably greater than or equal to 0.6 mm, and 

still more preferably greater than or equal to 0.8 

mm. Considering the limited dimensions of the fixed 

25 valve body 62, the width W1 is preferably less than 

or equal to 1.2 mm, more preferably less than or 

equal to 1.0 mm, and still more preferably less than 

or equal to 0.8 mm.  

[0100] In FIG. 9, the double-headed arrow Di 

30 indicates the depth of the collection groove 140.  

From the viewpoint of the capturing performance and 

the recirculating characteristics, the depth Di is 

preferably greater than or equal to 0.1 mm, more
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preferably greater than or equal to 0.3 mm, and 

still more preferably greater than or equal to 0.5 

mm. Considering the strength of the fixed valve 

body 62, the depth D1 is preferably less than or 

5 equal to 0.9 mm, more preferably less than or equal 

to 0.7 mm, and still more preferably less than or 

equal to 0.5 mm. The depth D1 is measured along a 

direction perpendicular to the flat smooth surface 

PL1.  

10 [0101] In FIG. 8, the double-headed arrow Ti 

indicates the shortest distance between the supply 

holes 80 and 82 and the collection groove 140. From 

the viewpoint of suppressing the occurrence of water 

leakage from the supply holes 80 and 82, the 

15 shortest distance Ti is preferably greater than or 

equal to 0.8 mm, more preferably greater than or 

equal to 1.0 mm, and still more preferably greater 

than or equal to 1.2 mm. Considering the limited 

dimensions of the fixed valve body 62, the shortest 

20 distance Ti is preferably less than or equal to 1.6 

mm, more preferably less than or equal to 1.4 mm, 

and still more preferably less than or equal to 1.2 

mm. The shortest distance Ti is measured along the 

radial direction.  

25 [0102] The material of the fixed valve body 62 is 

a ceramic material. The fixed valve body 62 is 

produced by firing a compression-formed product of 

powder. When the bottom surface of the groove has 

corners, cracking is likely to occur at the corners 

30 of the compression-formed product. From the 

viewpoint of suppressing the occurrence of cracking, 

it is preferable that, in the cross-sectional view 

of the collection groove 140 (FIG. 9), the side



35 

surfaces 150 and the bottom surface 152 are smoothly 

connected to each other. Preferably, the bottom 

surface 152 is not a flat surface. Preferably, the 

bottom surface 152 is a curved surface that 

5 protrudes downward. From the viewpoint of 

suppressing the occurrence of cracking, in the 

cross-sectional view of the collection groove 140 

(FIG. 9), the bottom surface 152 preferably has a 

radius of curvature of less than or equal to 0.5 mm, 

10 more preferably less than or equal to 0.4 mm, and 

still more preferably less than or equal to 0.3 mm.  

If the radius of curvature is too small, the width 

of the bottom surface 152 is too small and cracking 

is likely to occur at the lowest point of the bottom 

15 surface 152. From this viewpoint, the bottom 

surface 152 preferably has a radius of curvature of 

greater than or equal to 0.1 mm, more preferably 

greater than or equal to 0.2 mm, and still more 

preferably greater than or equal to 0.3 mm.  

20 [0103] From the viewpoint of suppressing the 

occurrence of cracking, the angle 01 (FIG. 9) formed 

between the side surfaces 150 is preferably greater 

than or equal to 200, more preferably greater than 

or equal to 30°, and still more preferably greater 

25 than or equal to 40°. If the angle 01 is too large, 

the groove volume relative to the groove width W1 is 

small, whereby the flow rate may be reduced. From 

this viewpoint, the angle 01 is preferably less than 

or equal to 60°, more preferably less than or equal 

30 to 50°, and still more preferably less than or equal 

to 40°.  

[0104] From the viewpoint of suppressing the 

occurrence of cracking, the angle 02 (FIG. 9) formed
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between the flat smooth surface PL1 and each of the 

side surfaces 150 is preferably greater than or 

equal to 90°, more preferably greater than or equal 

to 1000, and still more preferably greater than or 

5 equal to 1100. If the angle 02 is too large, the 

groove volume relative to the groove width W1 is 

small, whereby the flow rate may be reduced. From 

this viewpoint, the angle 02 is preferably less than 

or equal to 1300, more preferably less than or equal 

10 to 1200, and still more preferably less than or 

equal to 1100.  

[0105] Examples of the material of the housing 

include resins and metals. These resins include 

fiber reinforced resins. A sound produced when 

15 effecting the clicking mechanism is preferably 

pleasant and readily noticeable. The material of 

the housing affects this sound. From the viewpoint 

of obtaining a favorable sound and in consideration 

of the durability, rust resistance, and hygienic 

20 aspects, stainless alloys and fiber reinforced 

resins are preferable as the material of the 

housing. In the above-described embodiments, a 

glass fiber reinforced PPS resin is used. The PPS 

resin means a polyphenylene sulfide resin.  

25 [0106] Examples of the material of the rotatable 

body include resins and metals. These resins 

include fiber reinforced resins. Mutual sliding of 

metal members at the time of operating the lever may 

cause unpleasant sounds. The frictional force of a 

30 sliding surface varies depending on the material of 

the sliding surface, and accordingly, the material 

affects the operability of the lever. From the 

viewpoint of the operability and avoiding unpleasant
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sounds, the material of the rotatable body is 

preferably a resin and more preferably a resin not 

containing reinforcing fibers. In the above

described embodiments, a POM resin not containing 

5 reinforcing fibers is used. The POM resin means a 

polyacetal resin.  

[0107] Examples of the material of the lever 

shaft include resins and metals. These resins 

include fiber reinforced resins. From the viewpoint 

10 of suppressing corrosion caused by water, stainless 

alloys and resins are preferable. In the above

described embodiments, a stainless alloy is used.  

[0108] Examples of the material of the upper 

member of the movable valve body include resins and 

15 metals. These resins include fiber reinforced 

resins. Mutual sliding of metal members at the time 

of operating the lever may cause unpleasant sounds.  

From the viewpoint of avoiding unpleasant sounds, 

the material of the upper member is preferably a 

20 resin. Also, when the upper member is made of a 

resin, the production cost of the movable valve body 

as a whole is reduced. In the above-described 

embodiments, a POM resin not containing reinforcing 

fibers is used.  

25 [0109] Examples of the material of the lower 

member of the movable valve body include resins 

(including fiber reinforced resins), metals, and 

ceramic materials. From the viewpoint of abrasion 

resistance to sliding on the fixed valve body, 

30 ceramic materials are preferable. The ceramic 

materials are preferable also from the viewpoint of 

corrosion resistance to water, strength, and 

durability. In the above-described embodiments, a
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ceramic material (alumina) is used.  

[0110] Examples of the material of the fixed 

valve body include resins (including fiber 

reinforced resins), metals, and ceramic materials.  

5 From the viewpoint of abrasion resistance to sliding 

on the movable valve body (the lower member), 

ceramic materials are preferable. The ceramic 

materials are preferable also from the viewpoint of 

corrosion resistance to water, strength, and 

10 durability. In the above-described embodiments, a 

ceramic material (alumina) is used.  

[0111] Examples of the material of the packing 

and the O-rings include resins and rubber materials 

(including vulcanized rubber). Elasticity can 

15 improve the assemblability and can reduce production 

errors (such as dimensional errors). From these 

viewpoints, rubber materials are preferable. In the 

above-described embodiments, a rubber material is 

used.  

20 [0112] Examples of the material of the base body 

include resins (including fiber reinforced resins) 

and metals. From the viewpoint of avoiding 

unpleasant sounds and achieving favorable strength, 

fiber reinforced resins are preferable and glass 

25 fiber reinforced resins are more preferable. In the 

above-described embodiments, a glass fiber 

reinforced PPS resin is used.  

[0113] When a resin is used as the material of 

each of the above-described members, the resin is 

30 preferably a POM resin or a PPS resin. The POM 

resin exhibits little change with time in mechanical 

properties (such as tensile strength) even when it 

is used for a long period of time or used in a broad
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temperature range. In addition, the POM resin 

exhibits high fatigue resistance to repeated stress 

loading. Besides, the POM resin exhibits a small 

dimensional change when it absorbs water. The PPS 

5 resin is excellent in strength and rigidity, and is 

also excellent in abrasion resistance. Moreover, 

the PPS resin exhibits a small shrinkage ratio when 

it is formed, and thus can achieve high dimensional 

accuracy. In order to further improve these 

10 properties, the above-described resins are 

preferably reinforced with short fibers such as 

glass fibers.  

[0114] Regarding the above-described embodiments, 

the following clauses are disclosed.  

15 [Clause 1] A mixer faucet including: 

a fixed valve body including a hot water 

supply hole, a cold water supply hole, and a drain 

hole; 

a movable valve body that includes a flow 

20 path forming recess and is capable of sliding on the 

fixed valve body; and 

a handle that is capable of controlling the 

movable valve body, 

wherein the fixed valve body includes a 

25 collection groove that is not connected to either 

the hot water supply hole or the cold water supply 

hole and is connected only to the drain hole.  

[Clause 2] The mixer faucet according to clause 1, 

wherein the collection groove is located 

30 radially outward of the hot water supply hole, 

radially outward of the cold water supply hole, or 

radially outward of the drain hole.  

[Clause 3] The mixer faucet according to clause 1 or
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2, 

wherein the collection groove is located 

radially outward of the hot water supply hole, 

radially outward of the cold water supply hole, and 

5 radially outward of the drain hole.  

[Clause 4] The mixer faucet according to clause 3, 

wherein the collection groove is disposed 

continuously and wholly in a circumferential 

direction.  

10 [Clause 5] The mixer faucet according to clause 4, 

wherein the collection groove includes: a 

surrounding portion that surrounds the hot water 

supply hole, the cold water supply hole, and the 

drain hole; and a connection portion that connects 

15 the surrounding portion and the drain hole, and 

the surrounding portion is disposed 

continuously and wholly in the circumferential 

direction.  

[0115] In the present application, inventions 

20 other than those included in claims (including an 

independent claim) are also described. The forms, 

members, configurations, and combinations thereof 

described in the claims and the embodiments of the 

present application should be recognized as 

25 inventions based on the functions and effects of 

each of them.  

[0116] The forms, members, configurations, and 

the like shown in each of the above-described 

embodiments are each independently applicable to all 

30 inventions described in the present application, 

including those set forth in the claims of the 

present application, even if not every form, member, 

or configuration described in each embodiment is



41 

used.  

LIST OF REFERENCE NUMERALS 

[0117] 10 Mixer faucet 

5 14 Handle 

16 Discharge portion 

18 Hot water inlet pipe 

20 Cold water inlet pipe 

22 Discharge pipe 

10 38 Lever assembly 

40 Movable body 

42 Housing 

44 Rotatable body 

46 Lever 

15 48 Lever shaft 

60 Movable valve body 

62, 62a, 62b, 62c Fixed valve body 

64 Packing 

66, 67 0-ring 

20 68 Base body 

80 Hot water supply hole 

82 Cold water supply hole 

84 Drain hole 

86 Upper member of movable valve body 

25 88 Lower member of movable valve body 

94 Flow path forming recess 

140, 140a, 140b Collection groove 

142, 142a, 142b Surrounding portion 

144, 144a, 144b Connection portion 

30
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CLAIMS 

1. A mixer faucet comprising: 

a fixed valve body including a hot water 

5 supply hole, a cold water supply hole, and a drain 

hole; 

a movable valve body that includes a flow 

path forming recess and is capable of sliding on the 

fixed valve body; and 

10 a handle that is capable of controlling the 

movable valve body, 

wherein the fixed valve body includes a 

collection groove that is not connected to either 

the hot water supply hole or the cold water supply 

15 hole and is connected only to the drain hole.  

2. The mixer faucet according to claim 1, 

wherein the collection groove is located 

radially outward of the hot water supply hole, 

20 radially outward of the cold water supply hole, or 

radially outward of the drain hole.  

3. The mixer faucet according to claim 1 or 

2, 

25 wherein the collection groove is located 

radially outward of the hot water supply hole, 

radially outward of the cold water supply hole, and 

radially outward of the drain hole.  

30 4. The mixer faucet according to claim 3, 

wherein the collection groove is disposed 

continuously and wholly in a circumferential 

direction.
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5. The mixer faucet according to claim 4, 

wherein the collection groove includes: a 

surrounding portion that surrounds the hot water 

5 supply hole, the cold water supply hole, and the 

drain hole; and a connection portion that connects 

the surrounding portion and the drain hole, and 

the surrounding portion is disposed 

continuously and wholly in the circumferential 

10 direction.
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