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Description 

Title of Invention 

CHEMICAL SOLUTION SUPPLY APPARATUS AND CHEMICAL SOLUTION 

SUPPLY IMPLEMENT 

Technical Field 

[0001] The present invention relates to a chemical solution supply apparatus for 

supplying a chemical solution. 

Background Art 

[0002] Chemical solution supply apparatuses for supplying a chemical solution to a part 

to be supplied, such as skin, have been known. 	For example, Patent Literature 1 

discloses a chemical solution applicator including a container for containing a chemical 

solution, a plug body connected to the container, an inner lid connected to the plug body, 

and a sponge. 	The plug body is connected (press-fitted) to the mouth of the container. 

An outlet of the chemical solution is formed in the inner lid. 	An outlet portion of the 

inner lid surrounding the outlet is formed in a shape inclined so that the outlet gradually 

becomes smaller from the inside to the outside of the container. 	A spring and a 

movable valve are connected to the plug body. 	The spring urges the movable valve 

from the inside of the inner lid to the inner lid. 	The movable valve has a shoulder 

portion having a shape to have surface contact with the outlet portion and a protruding 

portion protruding from the shoulder portion toward the outside of the container. 	The 

outer shape of the protruding portion is set to be smaller than the outlet, and the 

protruding portion has a shape protruding to the outside from the outer surface of the 

inner lid. 	The outer edge of the sponge is fixed to the outer edge of the inner lid. 	The 

sponge is maintained in a shape that bulges to protrude outward by being urged by the 

protruding portion from the inside toward the outside. 

[0003] The application of the chemical solution to skin using this chemical solution 

applicator is carried out in the following manner, for example. 	First, an outer surface 

of the sponge is pressed against the skin in a position with the outer surface facing 

downward. 	At this time, a gap is formed between the outlet portion and the shoulder 

portion by the protruding portion being pressed toward the inside of the inner lid against 

the urging force of the spring, so that the chemical solution in the container flows out to 

the outside of the inner lid through the outlet. 	This chemical solution is impregnated 

with the sponge. 	Thereafter, the chemical solution applicator in that state is moved 

sideways along the skin. 	As a result, the chemical solution held in the sponge is 

applied to the skin. 

[0004] In the chemical solution supply apparatus as described in Patent Literature 1, 
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clogging of the sponge may be caused by dirt on a part (such as skin) to be supplied 

adhering to the sponge, resulting in an insufficient supply amount of the chemical 

solution. 

[0005] Thus, it is considered not to use (remove) the sponge. 	However, when the 

sponge is simply removed, the supply amount of the chemical solution becomes 

excessive. 	Specifically, the sponge has a function of being impregnated with (holding) 

the chemical solution and a function of supplying a substantially constant quantity of 

chemical solution to a part to be supplied (such as skin). 	Thus, when the sponge is 

removed, the whole quantity of the chemical solution flowing out through the outlet is 

supplied to a part to be supplied at a stroke. 	This is more conspicuous as the pressing 

amount of the movable valve increases. 

Citation List 

Patent Literature 

[0006] 

Patent Literature 1: Japanese Examined Utility Model Publication No. S51-47562 

Summary of Invention 

[0007] It is an object of the present invention to provide a chemical solution supply 

apparatus and a chemical solution supply implement which can achieve both the 

avoidance of insufficient supply of a chemical solution and the prevention of excessive 

supply of the chemical solution. 

Means for Solving the Problem 

[0008] A chemical solution supply apparatus according to one aspect of the present 

invention comprises a container having a storage portion for storing a chemical solution, 

a mouth portion joining the storage portion and opening in a specific direction, and a 

chemical solution supply implement which is connectable to the mouth portion and 

which is, in a state of being connected to the mouth portion, operable to switch over a 

state where the container is sealed and a state where the chemical solution in the storage 

portion is allowed to be supplied to the outside of the container. 	The chemical solution 

supply implement has a base connectable to the mouth portion and having a shape 

allowing communication between the inside of the container and the outside of the 

container, and a supply body held in the base for closing the container and supplying the 

chemical solution to a part to be supplied. 	The base has a retaining portion that comes 

into contact with the supply body from a side opposite to the storage portion with 

reference to the mouth portion to prevent detachment of the supply body from the base, 

a pressing portion that presses the supply body to the retaining portion to close the 

container, and a restricting portion that restricts displacement of the supply body with 
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coming into contact with the supply body when the supply body is pressed against 

pressing force of the pressing portion. 	The supply body moves away from the 

retaining portion, thereby forming a supply flow passage of the chemical solution to the 

outside of the container between the supply body and the retaining portion, and comes 

into contact with the retaining portion, thereby blocking the supply flow passage. 

[0009] A chemical solution supply implement according to another aspect of the present 

invention is connectable to a mouth portion of a container having a storage portion for 

storing a chemical solution and the mouth portion joining the storage portion and 

opening in a specific direction, and which is, in a state of being connected to the mouth 

portion, operable to switch over a state where the container is sealed and a state where 

the chemical solution in the storage portion is allowed to be supplied to the outside of 

the container. 	The chemical solution supply implement includes a base connectable to 

the mouth portion and having a shape allowing communication between the inside of 

the container and the outside of the container, and a supply body held in the base for 

closing the container and supplying the chemical solution to a part to be supplied. 	The 

base has a retaining portion that comes into contact with the supply body from a side 

opposite to the storage portion with reference to the mouth portion to prevent 

detachment of the supply body from the base, a pressing portion that presses the supply 

body to the retaining portion to close the container, and a restricting portion that restricts 

displacement of the supply body with coming into contact with the supply body when 

the supply body is pressed against pressing force of the pressing portion. 	The supply 

body moves away from the retaining portion, thereby forming a supply flow passage of 

the chemical solution to the outside of the container between the supply body and the 

retaining portion, and comes into contact with the retaining portion, thereby blocking 

the supply flow passage. 

Brief Description of Drawings 

[0010] FIG. 1 is a cross-sectional view of a chemical solution supply apparatus 

according to a first embodiment of the present invention. 

FIG. 2 is a perspective view of a base of the chemical solution supply apparatus 

shown in FIG. 1. 

FIG. 3 is a cross-sectional view of the base of the chemical solution supply 

apparatus shown in FIG. I. 

FIG. 4 is a perspective view of a supply body of the chemical solution supply 

apparatus shown in FIG. 1. 

FIG. 5 is a plan view of the supply body of the chemical solution supply 

apparatus shown in FIG. 1. 
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FIG. 6 is a perspective view of the supply body at an angle different from that 

in FIG. 4. 

FIG. 7 is a cross-sectional view of a state where the supply body is pressed in 

the chemical solution supply apparatus shown in FIG. 1. 

FIG. 8 is a cross-sectional view of a state where the supply body is inclined in 

the chemical solution supply apparatus shown in FIG. 1. 

FIG. 9 is a perspective view of a first modification of a chemical solution 

supply implement. 

FIG. 10 is a perspective view of a second modification of the chemical solution 

supply implement. 

FIG. 11 is a cross-sectional view of a chemical solution supply apparatus 

according to a second embodiment of the present invention. 

FIG. 12 is a cross-sectional view when a pressing surface of a cap comes into 

contact with bulging portions. 

FIG. 13 is a side view showing a state where the cap is removed from the 

chemical solution supply apparatus shown in FIG. 11. 

FIG. 14 is a perspective view of a supply body of the chemical solution supply 

apparatus shown in FIG. 11. 

Description of Embodiments 

[0011] (First Embodiment) 

A chemical solution supply apparatus 1 according to a first embodiment of the 

present invention will be described with reference to FIGS. 1 to 8. 

[0012] As shown in FIG. 1, the present chemical solution supply apparatus 1 includes a 

container 10, a chemical solution supply implement 20, and a cap 70. 

[0013] The container 10 has a storage portion 12 for storing a chemical solution (not 

shown) and a mouth portion 14 joining the storage portion 12. 	The mouth portion 14 

has a shape opening in a specific direction (vertical direction in FIG. 1). 	On an outer 

peripheral surface of the mouth portion 14, an external thread 15 is formed. 

[0014] The chemical solution supply implement 20 is a unit that, in a state of being 

connected to the mouth portion 14, can switch over a state where the container 10 is 

sealed and a state where the chemical solution in the storage portion 12 is allowed to be 

supplied to the outside of the container 10. 	Specifically, the chemical solution supply 

implement 20 has a base 30 connectable to the mouth portion 14 and a supply body 50 

held in the base 30. 

[0015] The base 30 has a shape that, in a state of being connected to the mouth portion 

14, allows communication between the inside of the container 10 and the outside of the 
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container 10. 	The base 30 has a connected portion 32, a restricting portion 34, a 

retaining portion 40, and a pressing portion 42. 	In the present embodiment, the 

connected portion 32, the restricting portion 34, the retaining portion 40, and the 

pressing portion 42 are integrally molded. 	However, they may be formed as separate 

members. 

[0016] The connected portion 32 is cylindrical. 	The outer diameter of the connected 

portion 32 is set to be slightly smaller than the inner diameter of the mouth portion 14. 

[0017] The retaining portion 40 is positioned outside the container 10 when the 

connected portion 32 is connected (press-fitted) to the mouth portion 14. 	The retaining 

portion 40 comes into contact with the supply body 50 from the side opposite to the 

storage portion 12 with reference to the mouth portion 14 (upper side in FIG. 1) to 

prevent the detachment of the supply body 50 from the base 30. 	Specifically, the 

retaining portion 40 has a shape that comes into contact with the supply body 50 

throughout the circumferential area around the central axis C of the connected portion 

32. 

[0018] The pressing portion 42 is connected to the inside of the connected portion 32, 

and presses the supply body 50 against the retaining portion 40. 	The pressing portion 

42 has a holding portion 44 for holding the supply body 50 and an urging portion 46 for 

urging the holding portion 44 toward the outside of the container 10. 

[0019] The holding portion 44 is displaceable along the central axis C inside the 

connected portion 32, in a state of holding the supply body 50. 	Specifically, the outer 

diameter of the holding portion 44 is smaller than the inner diameter of the connected 

portion 32. 	The holding portion 44 holds the supply body 50 in such a manner as to 

restrict the rotation of the supply body 50 around the central axis C that is parallel to the 

direction of action (upward in FIG. 1) of the urging force of the urging portion 46. 	In 

the present embodiment, as shown in FIG. 2, a cross-shaped groove 45 is formed in the 

holding portion 44. 	By inserting a shaft portion 62 to be described later of the supply 

body 50 into the groove 45, the relative rotation of the supply body 50 with respect to 

the base 30 is restricted. 

[0020] The urging portion 46 is a helical spring member that connects an end portion of 

the inner peripheral surface of the connected portion 32 close to the storage portion 12 

(on the lower side in FIG. 1) to the holding portion 44. 	The expansion and contraction 

of the urging portion 46 causes the holding portion 44, that is, the supply body 50 to be 

displaced in the direction parallel to the direction of action of the urging force of the 

urging portion 46. 	As shown in FIG. 3, the urging portion 46 at the natural length 

connects the connected portion 32 and the holding portion 44 so that the upper end face 

5 



W6851 

of the holding portion 44 is positioned above the retaining portion 40. 	As shown in 

FIG. 1, the urging portion 46 is compressed from the natural length in a state where the 

supply body 50 is in contact with the retaining portion 40. 	In other words, the urging 

portion 46 presses the supply body 50 against the retaining portion 40 at all times. 	FIG. 

1 shows a state where the container 10 is sealed by the supply body 50 being pressed 

against the retaining portion 40. 

[0021] The restricting portion 34 is formed between the connected portion 32 and the 

retaining portion 40. 	When the supply body 50 is pressed against the pressing force of 

the pressing portion 42, the restricting portion 34 comes into contact with the supply 

body 50, thereby restricting the displacement of the supply body 50. 	The restricting 

portion 34 has an annular restricting surface 36 orthogonal to the central axis C of the 

connected portion 32, and an annular protrusion 38 protruding outward from the 

restricting surface 36 and having a shape that is annular and has line contact with the 

supply body 50. 	It should be noted that the annular protrusion 38 may be omitted. 

[0022] The supply body 50 is held in the base 30, and is operable to close the container 

10 and supply the chemical solution to a part to be supplied (such as skin). 

Specifically, the supply body 50 has a supply body main body 52 and a shaft portion 62. 

The supply body main body 52 and the shaft portion 62 are integrally molded. 

[0023] The supply body main body 52 has a supply surface 54 for supplying the 

chemical solution to a part to be supplied, a plurality of (three in the present 

embodiment) bulging portions 56, an abutting portion 58 to come into contact with the 

retaining portion 40, and an opposed portion 60 to be opposed to the restricting portion 

34. 

[0024] The supply surface 54 has a shape curved to protrude toward the outside of the 

container 10. 

[0025] Each bulging portion 56 has a shape bulging outward from the supply surface 54. 

In other words, the radius of curvature of each bulging portion 56 is set to be smaller 

than the radius of curvature of the supply surface 54. 	As shown in FIGS. 4 and 5, each 

bulging portion 56 is formed at a part of the supply surface 54 away from the center of 

the supply surface 54. 	In the present embodiment, the bulging portions 56 are 

arranged so as to be evenly spaced around the center. 

[0026] The abutting portion 58 comes into contact with the retaining portion 40 in the 

direction of action of the urging force (pressing force). 	The abutting portion 58 is 

connected to the outer edge of the supply surface 54. 	The abutting portion 58 is 

formed in a shape in which the outer diameter of the abutting portion 58 gradually 

increases with distance from the supply surface 54 (truncated cone shape). 	As shown 
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in FIG. 7, the abutting portion 58 moves away from the retaining portion 40 to thereby 

form a supply flow passage S of the chemical solution to the outside of the container 10 

between the supply body 50 and the retaining portion 40. 	In this state, the chemical 

solution is allowed to be supplied to a part to be supplied. 	As shown in FIG. 1, the 

abutting portion 58 comes into contact with (close contact with) the retaining portion 40 

to thereby block the supply flow passage S. 	In this state, the container 10 is sealed. 

[0027] The shaft portion 62 has a shape extending from the surface of the supply body 

main body 52 opposite to the supply surface 54, perpendicularly to the surface. 	As 

shown in FIGS. 4 and 6, the shaft portion 62 has a central shaft 64 and a plurality of 

(four in the present embodiment) side plates 66. 

[0028] The central shaft 64 is cylindrical. 	The central shaft 64 is set to have an outer 

diameter insertable into the groove 45 of the holding portion 44. 

[0029] Each of the side plates 66 has a shape protruding from the central shaft 64 

outward in the radial direction of the central shaft 64. 	Each of the side plates 66 is 

disposed at intervals of 90 degrees along the circumferential direction of the central 

shaft 64. 	Each of the side plates 66 is set to have a thickness insertable into the groove 

45. 	By inserting these side plates 66 into the groove 45, the relative rotation of the 

supply body 50 around the central axis C with respect to the base 30 is restricted. 	Note 

that the term "restrict" as used herein does not mean not permitting relative rotation of 

the supply body 50 with respect to the base 30 at all, but rather means that the relative 

rotation is restricted such that the amount of displacement of the supply body 50 in the 

circumferential direction falls within a preset tolerance. 

[0030] The opposed portion 60 is a part opposed to the restricting portion 34 in a state 

where the shaft portion 62 is inserted into the groove 45. 	The opposed portion 60 is 

formed flat. 	As shown in FIG. 7, when the supply surface 54 or the bulging portions 

56 are pressed against the urging force of the urging portion 46, the opposed portion 60 

comes into contact (line contact) with the annular protrusion 38 of the restricting portion 

34. 	In this state, the outflow of the chemical solution to the outside of the container 10 

is restricted. 

[0031] As shown in FIG. 8, the retaining portion 40 has a shape that allows the supply 

body 50 to incline in such a way that the central axis A of the shaft portion 62 inclines 

with respect to the central axis C. 	Specifically, the retaining portion 40 has a shape 

that allows, when an off-center portion (e.g. one bulging portion 56) of the supply body 

50 away from the central axis A in a direction at right angles to the central axis A is 

pressed, the supply body 50 to tilt with respect to the base 30 until the opposed portion 

60 comes into contact with the annular protrusion 38 with a contact point P between a 
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part of the supply body 50 located opposite to the off-center portion with reference to 

the central axis A and the retaining portion 40 as a supporting point. 

[0032] The cap 70 is screwed onto the mouth portion 14. 	Specifically, on an inner 

peripheral surface of the cap 70, an internal thread 72 to be meshed with the external 

thread 15 formed on the mouth portion 14 is formed. 	In addition, the cap 70 has an 

annular protruding portion 74 that comes into contact with the retaining portion 40, 

thereby sealing the container 10. 

[0033] Next, a method of using the chemical solution supply apparatus 1 will be 

described. 	Hereinafter, the case where a part to be supplied is skin, that is, the case 

where the chemical solution is applied to skin using the present chemical solution 

supply apparatus 1 will be described. 

[0034] First, the supply surface 54 is pressed against the skin in a position in which the 

supply surface 54 faces downward. 	At this time, the supply body 50 is pressed against 

the urging force of the urging portion 46 until the opposed portion 60 comes into contact 

with the annular protrusion 38. 	As a result, as shown in FIG. 7, the supply flow 

passage S is formed between the abutting portion 58 and the retaining portion 40, so 

that the chemical solution in the container 10 is supplied to the outside of the container 

10 through the supply flow passage S. 	On the other hand, since the container 10 is 

sealed by the contact between the annular protrusion 38 and the opposed portion 60, 

further supply of the chemical solution is stopped. 

[0035] Then, by moving the chemical solution supply apparatus 1 in that state along the 

skin, the chemical solution is applied to a desired area of the skin. 

[0036] As described above, the present chemical solution supply apparatus 1 supplies 

the chemical solution through the supply flow passage S when the supply body 50 is 

pressed against the urging force of the urging portion 46, thus avoiding insufficient 

supply of the chemical solution. 	Further, the displacement (pressing stroke) of the 

supply body 50 is restricted by the supply body 50 coming into contact with the 

restricting portion 34, and thus excessive supply of the chemical solution through the 

supply flow passage S is prevented. 	Consequently, it is possible to keep the supply 

amount of the chemical solution within a certain range. 

[0037] Further, in the present embodiment, since the restricting portion 34 has the 

annular protrusion 38 that has line contact with the opposed portion 60, the outflow of 

the chemical solution is effectively restricted by the opposed portion 60 coming into 

contact with the annular protrusion 38. 	Consequently, excessive supply of the 

chemical solution is prevented more reliably. 

[0038] Further, since the holding portion 44 holds the supply body 50 to restrict the 
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rotation of the supply body 50 around the central axis C parallel to the direction of 

action of the urging force, wear on the annular protrusion 38 is reduced. 	For example, 

if the supply body 50 is relatively rotatable with respect to the holding portion 44, the 

relative rotation of the supply body 50 with respect to the holding portion 44 in a state 

where the supply body 50 is in contact with the annular protrusion 38 causes wear on 

the annular protrusion 38. 	However, the present chemical solution supply apparatus 1 

restricts the relative rotation of the supply body 50 with respect to the holding portion 

44, thus reducing wear on the annular protrusion 38. 

[0039] Further, since the retaining portion 40 has a shape that allows the supply body 50 

to incline in such a way that the central axis A of the shaft portion 62 inclines with 

respect to the central axis C, even when the off-center portion of the supply body 50 is 

pressed, the supply flow passage S is ensured. 	Thus, the chemical solution can be 

smoothly supplied. 

[0040] Further, since the relative rotation of the supply body 50 with respect to the 

holding portion 44 is restricted, an external force acting on the off-center portion of the 

supply body 50 tends to act as a pressing force in a direction to incline the supply body 

50. 	Consequently, the supply body 50 is inclined easily, so that an effective amount of 

supply of the chemical solution is provided. 

[0041] In addition, since each bulging portion 56 is formed at a part of the supply 

surface 54 away from the center of the supply surface 54, the bulging portion 56 when 

pressed facilitates the inclination of the supply body 50, whereby the supply flow 

passage S is effectively formed. 

[0042] (Second Embodiment) 

Next, a chemical solution supply apparatus 1 according to a second 

embodiment of the present invention will be described with reference to FIGS. 11 to 14. 

In the present embodiment, only the portions different from the first embodiment will be 

described, and the description of the same structure, action, effect, and the like as in the 

first embodiment will be omitted. 

[0043] In the present embodiment, the bulging amount of the bulging portions 56 from 

the supply surface 54 is set to be larger than that of the first embodiment. 	Three 

reinforcing ribs 61 are formed on the back side of the bulging portions 56 (lower side in 

FIG. 11), more specifically, in positions overlapping with the bulging portions 56 in a 

direction parallel to the direction of action of the pressing force. 	The bulging portions 

56 are formed inside the annular protrusion 38 in the radial direction of the annular 

protrusion 38. 	This also applies to the first embodiment. 

[0044] The length of the shaft portion 62 is set to be shorter than that of the first 
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embodiment. 

[0045] As shown in FIGS. 11 to 13, at an outer peripheral surface of the retaining 

portion 40, a chemical solution holding portion 48 for holding the chemical solution is 

formed. 	The chemical solution holding portion 48 has a shape that is recessed inward 

in the radial direction (the right and left direction in FIG. 11) of the retaining portion 40 

from the other part of the outer peripheral surface of the retaining portion 40, and is 

continuous in the circumferential direction of the retaining portion 40. 	That is, the 

chemical solution holding portion 48 holds the chemical solution using a capillary 

phenomenon. 

[0046] In the present embodiment, the cap 70 has a pressing surface 71 for pressing the 

supply body 50 so that the opposed portion 60 of the supply body 50 comes into contact 

with the annular protrusion 38 of the restricting portion 34 in a state where the cap 70 is 

connected (screwed) to the mouth portion 14. 	In other words, the bulging amount of 

the bulging portions 56 is set so that the opposed portion 60 is pressed against the 

annular protrusion 38 when the cap 70 is connected to the mouth portion 14. 

[0047] In the present embodiment, the protruding portion 74 has a function of 

restricting the pressing amount of the pressing surface 71 against the supply body 50 in 

a state where the cap 70 is connected to the mouth portion 14. 	That is, in the present 

embodiment, the protruding portion 74 functions as a "stopper". 	The upper surface of 

the retaining portion 40 corresponds to a receiving portion 41 that receives the stopper. 

[0048] FIG. 12 shows the moment when the pressing surface 71 comes into contact with 

the bulging portions 56 of the supply body 50 in the process of connecting (screwing) 

the cap 70 to the mouth portion 14. 	As shown in FIG. 12, the distance D I between 

the stopper (protruding portion 74) and the receiving portion 41 when the pressing 

surface 71 conies into contact with the bulging portions 56 is larger than the distance D2 

between the opposed portion 60 and the annular protrusion 38 when the pressing surface 

71 comes into contact with the bulging portions 56. 	The distance D3 in the radial 

direction of the annular protrusion 38 from a contact portion (including point contact 

and surface contact) between the bulging portion 56 formed at the position closest to the 

central axis of the annular protrusion 38 among the bulging portions 56 and the pressing 

surface 71 to the annular protrusion 38 is preferably 0.1 or more times and 180 or less 

times, and more preferably 0.1 or more times and 90 or less times than the difference 

between the distance D1 between the stopper and the receiving portion 41 and the 

distance D2 between the opposed portion 60 and the annular protrusion 38 when the 

bulging portion 56 comes into contact with the pressing surface 71. 

[0049] In the present embodiment, the base 30 is formed of a polyacetal resin (POM). 
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As a result, the plastic deformation (reduction in urging force) of the urging portion 46 

is prevented. 	The supply body 50 may also be formed of a polyacetal resin. 

However, it is preferable that the supply body 50 be formed of a resin material having a 

lower hardness than the polyacetal resin forming the base 30. 	In the present 

embodiment, since the ribs 61 are provided on the back side of the bulging portions 56, 

occurrence of sink marks on the bulging portions 56 when the supply body 50 is molded 

with the resin is prevented. 	Further, by providing the ribs 61 on the back side of the 

bulging portions 56, deformation of the supply surface 54 when the pressing force 

caused by the contact between the bulging portions 56 and the pressing surface 71 acts 

on the bulging portions 56 can be effectively prevented, compared to the case where the 

ribs 61 are provided out of alignment with the bulging portions 56, so that breakage 

(cracking or the like) of the supply surface 54 is prevented. 

[0050] As described above, in the chemical solution supply apparatus 1 of the present 

embodiment, by connecting the cap 70 to the mouth portion 14, the supply body 50 

comes into contact with the restricting portion 34, so that the container 10 is sealed. 

Consequently, the chemical solution is prevented from flowing out to the outside of the 

container 10 or the supply body 50. 

[0051] Further, since the protruding portion 74 of the cap 70 constitutes the stopper and 

the retaining portion 40 has the receiving portion 41, and the distance D1 is larger than 

the distance D2, by screwing the cap 70 to the mouth portion 14, the contact of the 

supply body 50 with the restricting portion 34 is provided, and the pressing force of the 

supply body 50 caused by the pressing surface 71 on the restricting portion 34 is 

prevented from being excessive. 	In other words, both sealing of the container 10 and 

prevention of breakage of the supply body 50 are achieved. 

[0052] Further, since the distance D3 is 0.1 or more times and 180 or less times 	than 

the difference between the distances D1 and D2, breakage of the supply body 50 is 

prevented more reliably. 

[0053] It is to be understood that the embodiments disclosed this time are illustrative in 

all respects and are not limiting. 	The scope of the present invention is defined not by 

the description of the above embodiments but by the scope of the claims, and further 

includes all changes within meaning and scope equivalent to the scope of the claims. 

[0054] For example, as long as the relative rotation of the supply body 50 around the 

central axis with respect to the base 30 is restricted, the shape of the groove 45 of the 

holding portion 44 and the shape of the shaft portion 62 are not limited to the above 

example. 

[0055] FIG. 9 shows a first modification of the chemical solution supply implement 20 
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of the above embodiments. 	The chemical solution supply implement 21 has a 

resistance generating portion 57A formed on the supply surface 54. 	The resistance 

generating portion 57A makes the frictional resistance between the resistance generating 

portion 57A and a part to be supplied higher than the frictional resistance between the 

supply surface 54 and the part to be supplied. 	In this example, the resistance 

generating portion 57A is composed of a plurality of cylinders disposed concentrically 

around the central axis A. 	In this mode, when the chemical solution supply apparatus 

is moved along a part to be supplied (skin) from the state where the supply body 50 is 

pressed against the part to be supplied, the frictional resistance between the resistance 

generating portion 57A and the part to be supplied is higher than the frictional resistance 

between the supply surface 54 and the part to be supplied, so that the supply body 50 

tends to be inclined with respect to the base 30. 	Consequently, the supply flow 

passage S is effectively formed. 	Further, the resistance generating portion 57A has a 

function of holding the chemical solution between the cylinders and a function of 

alleviating itching of the skin by stimulating the skin. 

[0056] FIG. 10 shows a second modification of the chemical solution supply implement 

20 of the above embodiments. 	This chemical solution supply implement 22 also has a 

resistance generating portion 57B provided on the supply surface 54. 	In this example, 

the resistance generating portion 57B is composed of a plurality of small protrusions 

each protruding from the supply surface 54. 	Also in this mode, the same effect as that 

of the chemical solution supply implement 21 shown in FIG. 9 can be obtained. 

[0057] The embodiments described above include the invention having the following 

configuration. 

[0058] A chemical solution supply apparatus in the above embodiments includes a 

container having a storage portion operable to store a chemical solution and a mouth 

portion joining the storage portion and opening in a specific direction, and a chemical 

solution supply implement which is connectable to the mouth portion, and which is, in a 

state of being connected to the mouth portion, operable to switch over a state where the 

container is sealed and a state where the chemical solution in the storage portion is 

allowed to be supplied to the outside of the container. 	The chemical solution supply 

implement has a base connectable to the mouth portion and having a shape allowing 

communication between the inside of the container and the outside of the container, and 

a supply body held in the base for closing the container and supplying the chemical 

solution to a part to be supplied. 	The base has a retaining portion that comes into 

contact with the supply body from a side opposite to the storage portion with reference 

to the mouth portion to prevent detachment of the supply body from the base, a pressing 
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portion that presses the supply body to the retaining portion to close the container, and a 

restricting portion that restricts displacement of the supply body with coming into 

contact with the supply body when the supply body is pressed against pressing force of 

the pressing portion. 	The supply body moves away from the retaining portion, thereby 

forming a supply flow passage of the chemical solution to the outside of the container 

between the supply body and the retaining portion, and comes into contact with the 

retaining portion, thereby blocking the supply flow passage. 

[0059] In the present chemical solution supply apparatus, when the supply body is 

pressed against the pressing force of the pressing portion, the chemical solution is 

supplied through the supply flow passage, so that insufficient supply of the chemical 

solution is avoided. 	Further, since the displacement (pressing stroke) of the supply 

body is restricted by the supply body coming into contact with the restricting portion, 

excessive supply of the chemical solution through the supply flow passage is prevented. 

Consequently, it is possible to keep the supply amount of the chemical solution within a 

certain range. 

[0060] In the chemical solution supply apparatus, the restricting portion preferably has 

an annular restricting surface orthogonal to a direction of action of the pressing force, 

and an annular protrusion protruding outward from the restricting surface and having a 

shape that is annular and has line contact with the supply body. 

[0061] In this way, the outflow of the chemical solution is effectively restricted by the 

supply body coming into contact with the annular protrusion, so that excessive supply 

of the chemical solution is prevented more reliably. 

[0062] In this case, the pressing portion preferably has a holding portion that holds the 

supply body to restrict rotation of the supply body around a central axis parallel to the 

direction of action of the pressing force. 

[0063] In this way, wear on the annular protrusion is reduced. 	For example, if the 

supply body is relatively rotatable with respect to the holding portion, wear on the 

annular protrusion occurs when the supply body is relatively rotated with respect to the 

holding portion in a state where the supply body is in contact with the annular 

protrusion. 	However, the present chemical solution supply apparatus restricts the 

relative rotation of the supply body with respect to the holding portion, so that wear on 

the annular protrusion is reduced. 	Note that the term "restrict" as used herein does 	not 

mean not permitting relative rotation of the supply body with respect to the holding 

portion at all, but rather means that the relative rotation is restricted such that the 

amount of circumferential displacement of the supply body falls within a preset 

tolerance. 
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[0064] In the chemical solution supply apparatus, the retaining portion preferably has a 

shape that allows, when an off-center portion of the supply body away from a central 

axis parallel to a direction of action of the pressing force in a direction at right angles to 

the central axis is pressed, the supply body to tilt with respect to the base until the 

supply body comes into contact with the restricting portion with a contact point between 

a part of the supply body located opposite to the off-center portion with reference to the 

central axis and the retaining portion as a supporting point. 

[0065] This allows the chemical solution to be smoothly supplied even when the off- 

center portion of the supply body is pressed. 	Specifically, the retaining portion has a 

shape that, when the off-center portion is pressed, allows the supply body to tilt with 

respect to the base until the supply body comes into contact with the restricting portion 

with the contact point between the supply body and the retaining portion as a supporting 

point, so that a supply flow passage is provided. 

[0066] Further, in the chemical solution supply apparatus, the supply body preferably 

has a supply surface operable to come into contact with the part to be supplied, and at 

least one bulging portion formed at a part of the supply surface around a central axis 

parallel to a direction of action of the pressing force, and having a shape bulging 

outward from the supply surface. 

[0067] This facilitates the inclination of the supply body when the bulging portion is 

pressed, so that the supply flow passage is effectively formed. 

[0068] It is preferable that the chemical solution supply apparatus further include a cap 

removably connectable to the mouth portion and having a shape that covers the 

chemical solution supply implement in a state of being connected to the mouth portion, 

and the cap have a pressing surface that presses the supply body so that the supply body 

comes into contact with the restricting portion in a state where the cap is connected to 

the mouth portion. 

[0069] In this way, by connecting the cap to the mouth portion, the supply body comes 

into contact with the restricting portion, so that the container is sealed. 	Consequently, 

the chemical solution is prevented from flowing out to the outside of the container or 

the supply body. 

[0070] However, when the connection strength of the cap to the mouth portion is too 

large, that is, when the pressing force of the supply body caused by the pressing surface 

on the restricting portion is too large, the supply body may be damaged. 	Thus, it is 

preferable that in the chemical solution supply apparatus, one of the cap and the base 

have a stopper that comes into contact with the other of the cap and the base, and the 

other have a receiving portion that receives the stopper, or one of the cap and the 
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container have a stopper that comes into contact with the other of the cap and the 

container, and the other have a receiving portion that receives the stopper, and a distance 

between the stopper and the receiving portion when the pressing surface comes into 

contact with the supply body be larger than a distance between the supply body and the 

restricting portion when the pressing surface comes into contact with the supply body. 

[0071] In this way, by connecting the cap to the mouth portion, contact of the supply 

body with the restricting portion is provided, and the pressing force of the supply body 

caused by the pressing surface on the restricting portion is prevented from being 

excessive. 	In other words, both sealing of the container and prevention of breakage of 

the supply body are achieved. 

[0072] In this case, it is preferable that the stopper be provided at the cap, and the 

receiving portion be provided at the base. 	In this way, the effect of tolerance of each 

member is reduced as compared with the case where the stopper is provided at the cap 

and the receiving portion is provided at the container, so that breakage of the supply 

body is prevented more reliably. 

[0073] Further, in this case, it is preferable that the stopper have a shape protruding 

from the pressing surface in a direction opposite to a direction of action of the pressing 

force, and the receiving portion be formed at an outside end face of the retaining portion 

in the direction of action of the pressing force. 

[0074] As compared with the case where the receiving portion has a shape protruding 

from the end face of the retaining portion in the direction of action of the pressing force 

(toward the cap), this mode avoids contact of the receiving portion with the skin when 

the chemical solution is supplied to the skin. 

[0075] Further, it is preferable that in the chemical solution supply apparatus, the 

stopper have a shape annularly continuous around a central axis parallel to a direction of 

action of the pressing force. 

[0076] In this way, since the stopper comes into contact with the receiving portion 

throughout the area around the central axis, breakage of the supply body is prevented 

more reliably. 	Further, since space inside the stopper is sealed by the stopper and the 

receiving portion, even when the chemical solution leaks to the outside of the supply 

body, the chemical solution is prevented from reaching the outside of the stopper (the 

outer peripheral surface side of the storage portion). 

[0077] In the chemical solution supply apparatus, the restricting portion preferably has 

an annular restricting surface orthogonal to a direction of action of the pressing force, 

and an annular protrusion protruding outward from the restricting surface and having a 

shape that is annular and has line contact with the supply body. 
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[0078] Further, it is preferable that in the chemical solution supply apparatus, the supply 

body have a supply surface operable to come into contact the part to be supplied, and at 

least one bulging portion formed at a part of the supply surface around a central axis 

parallel to a direction of action of the pressing force, and having a shape bulging 

outward from the supply surface. 

[0079] In the chemical solution supply apparatus, the at least one bulging portion may 

be a single bulging portion formed on a central axis of the annular protrusion. 

[0080] Alternatively, the at least one bulging portion may include a plurality of bulging 

portions arranged intermittently so that contact portions between the bulging portions 

and the pressing surface are aligned concentrically with the annular protrusion, and the 

plurality of bulging portions may be formed inside the annular protrusion in a radial 

direction of the annular protrusion. 

[0081] This mode increases the degree of freedom in the shape of each bulging portion, 

as compared with the case where each bulging portion is formed at a position 

overlapping the annular protrusion in a direction parallel to the central axis of the 

annular protrusion. 

[0082] Further, in the chemical solution supply apparatus, a distance in a radial direction 

of the annular protrusion from a contact portion between the bulging portion formed at 

the position closest to the central axis of the annular protrusion among the at least one 

bulging portion and the pressing surface to the annular protrusion is preferably 0.1 or 

more times and 180 or less times, and more preferably 0.1 or more times and 90 or less 

times than a difference between the distance between the stopper and the receiving 

portion and a distance between an opposed portion and the annular protrusion when the 

bulging portion comes into contact with the pressing surface. 

[0083] In this way, breakage of the supply body is prevented more reliably. 

[0084] A chemical solution supply implement in the above embodiments is connectable 

to a mouth portion of a container having a storage portion operable to store a chemical 

solution and the mouth portion joining the storage portion and opening in a specific 

direction, and which is, in a state of being connected to the mouth portion, operable to 

switch over a state where the container is sealed and a state where the chemical solution 

in the storage portion is allowed to be supplied to the outside of the container. 	The 

chemical solution supply implement includes a base connectable to the mouth portion 

and having a shape allowing communication between the inside of the container and the 

outside of the container, and a supply body held in the base to close the container and 

supplying the chemical solution to a part to be supplied. 	The base has a retaining 

portion that comes into contact with the supply body from a side opposite to the storage 
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portion with reference to the mouth portion to prevent detachment of the supply body 

from the base, a pressing portion that presses the supply body to the retaining portion to 

close the container, and a restricting portion that restricts displacement of the supply 

body with coming into contact with the supply body when the supply body is pressed 

against pressing force of the pressing portion. 	The supply body moves away from the 

retaining portion, thereby forming a supply flow passage of the chemical solution to the 

outside of the container between the supply body and the retaining portion, and comes 

into contact with the retaining portion, thereby blocking the supply flow passage. 

[0085] By being connected to the mouth portion of the container, the present chemical 

solution supply implement supplies the chemical solution through the supply flow 

passage when the supply body is pressed against the pressing force of the pressing 

portion, so that insufficient supply of the chemical solution is avoided. 	Further, since 

the displacement (pressing stroke) of the supply body is restricted by the supply body 

coming into contact with the restricting portion, excessive supply of the chemical 

solution through the supply flow passage is prevented. 	Consequently, it is possible to 

keep the supply amount of the chemical solution within a certain range. 
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Claims 

1. A chemical solution supply apparatus, comprising: 

a container having a storage portion for storing a chemical solution and a 

mouth portion joining the storage portion and opening in a specific direction; and 

a chemical solution supply implement which is connectable to the mouth 

portion, and which is, in a state of being connected to the mouth portion, operable to 

switch over a state where the container is sealed and a state where the chemical solution 

in the storage portion is allowed to be supplied to the outside of the container, wherein 

the chemical solution supply implement has: 

a base connectable to the mouth portion and having a shape allowing 

communication between the inside of the container and the outside of the container, and 

a supply body held in the base for closing the container and supplying 

the chemical solution to a part to be supplied, 

the base having 

a retaining portion that comes into contact with the supply body from 

a side opposite to the storage portion with reference to the mouth portion to prevent 

detachment of the supply body from the base, 

a pressing portion that presses the supply body to the retaining portion 

to close the container, and 

a restricting portion that restricts displacement of the supply body with 

coming into contact with the supply body when the supply body is pressed against 

pressing force of the pressing portion, and 

the supply body moving away from the retaining portion to thereby form a 

supply flow passage of the chemical solution to the outside of the container between the 

supply body and the retaining portion, and comes into contact with the retaining portion 

to thereby block the supply flow passage. 

2. The chemical solution supply apparatus according to claim 1, wherein 

the restricting portion has 

an annular restricting surface orthogonal to a direction of action of the 

pressing force, and 

an annular protrusion protruding outward from the restricting surface 

and having a shape that is annular and has line contact with the supply body. 

3. The chemical solution supply apparatus according to claim 2, wherein 

the pressing portion has a holding portion that holds the supply body to restrict 
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rotation of the supply body around a central axis parallel to the direction of action of the 

pressing force. 

4. The chemical solution supply apparatus according to any one of claims 1 to 3, 

wherein 

the retaining portion has a shape that allows, when an off-center portion of the 

supply body away from a central axis parallel to a direction of action of the pressing 

force in a direction at right angles to the central axis is pressed, the supply body to tilt 

with respect to the base until the supply body comes into contact with the restricting 

portion with a contact point between a part of the supply body located opposite to the 

off-center portion with reference to the central axis and the retaining portion as a 

supporting point. 

5. The chemical solution supply apparatus according to any one of claims 1 to 4, 

wherein 

the supply body has 

a supply surface operable to come into contact with the part to be 

supplied, and 

at least one bulging portion formed at a part of the supply surface 

around a central axis parallel to a direction of action of the pressing force, and having a 

shape bulging outward from the supply surface. 

6. The chemical solution supply apparatus according to claim 1, further 

comprising: 

a cap removably connectable to the mouth portion and having a shape that 

covers the chemical solution supply implement in a state of being connected to the 

mouth portion, wherein 

the cap has a pressing surface that presses the supply body so that the supply 

body comes into contact with the restricting portion in a state where the cap is 

connected to the mouth portion. 

7. The chemical solution supply apparatus according to claim 6, wherein 

one of the cap and the base has a stopper that comes into contact with the other 

of the cap and the base, and the other has a receiving portion that receives the stopper, 

or one of the cap and the container has a stopper that comes into contact with the other 

of the cap and the container, and the other has a receiving portion that receives the 
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stopper, and 

a distance between the stopper and the receiving portion when the pressing 

surface comes into contact with the supply body is larger than a distance between the 

supply body and the restricting portion when the pressing surface comes into contact 

with the supply body. 

8. The chemical solution supply apparatus according to claim 7, wherein 

the stopper is provided at the cap, and 

the receiving portion is provided at the base. 

9. The chemical solution supply apparatus according to claim 8, wherein 

the stopper has a shape protruding from the pressing surface in a direction 

opposite to a direction of action of the pressing force, and 

the receiving portion is formed at an outside end face of the retaining portion in 

the direction of action of the pressing force. 

10. The chemical solution supply apparatus according to any one of claims 7 to 9, 

wherein 

the stopper has a shape annularly continuous around a central axis parallel to a 

direction of action of the pressing force. 

11. The chemical solution supply apparatus according to any one of claims 7 to 10, 

wherein 

the restricting portion has 

an annular restricting surface orthogonal to a direction of action of the 

pressing force, and 

an annular protrusion protruding outward from the restricting surface 

and having a shape that is annular and has line contact with the supply body. 

12. The chemical solution supply apparatus according to claim 11, wherein 

the supply body has 

a supply surface operable to come into contact with the part to be 

supplied, and 

at least one bulging portion formed at a part of the supply surface 

around a central axis parallel to a direction of action of the pressing force, and having a 

shape bulging outward from the supply surface. 
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13. The chemical solution supply apparatus according to claim 12, wherein 

the at least one bulging portion is a single bulging portion formed on a central 

axis of the annular protrusion. 

14. The chemical solution supply apparatus according to claim 12, wherein 

the at least one bulging portion includes a plurality of bulging portions 

arranged intermittently so that contact portions between the bulging portions and the 

pressing surface are aligned concentrically with the annular protrusion, and 

the plurality of bulging portions is formed inside the annular protrusion in a 

radial direction of the annular protrusion. 

15. The chemical solution supply apparatus according to claim 13 or 14, wherein 

a distance in a radial direction of the annular protrusion from a contact portion 

between the bulging portion formed at the position closest to the central axis of the 

annular protrusion among the at least one bulging portion and the pressing surface to the 

annular protrusion is 0.1 or more times and 180 or less times than a difference between 

the distance between the stopper and the receiving portion and a distance between an 

opposed portion and the annular protrusion when the bulging portion comes into contact 

with the pressing surface. 

16. A chemical solution supply implement connectable to a mouth portion of a 

container having a storage portion for storing a chemical solution and the mouth portion 

joining the storage portion and opening in a specific direction, and which is, in a state of 

being connected to the mouth portion, operable to switch over a state where the 

container is sealed and a state where the chemical solution in the storage portion is 

allowed to be supplied to the outside of the container, the chemical solution supply 

implement comprising: 

a base connectable to the mouth portion and having a shape allowing 

communication between the inside of the container and the outside of the container; and 

a supply body held in the base to close the container and supplying the 

chemical solution to a part to be supplied, wherein 

the base has 

a retaining portion that comes into contact with the supply body from 

a side opposite to the storage portion with reference to the mouth portion to prevent 

detachment of the supply body from the base, 
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a pressing portion that presses the supply body to the retaining portion 

to close the container, and 

a restricting portion that restricts displacement of the supply body with 

coming into contact with the supply body when the supply body is pressed against 

pressing force of the pressing portion, and 

the supply body moving away from the retaining portion, thereby forming a 

supply flow passage of the chemical solution to the outside of the container between the 

supply body and the retaining portion, and comes into contact with the retaining portion, 

thereby blocking the supply flow passage. 
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