
1 
 

Title of Invention 

SHOWER HEAD AND BUBBLE GENERATING UNIT 

 

Technical Field 

[0001] The present invention relates to a shower head 

configured to generate an air bubble-liquid mixture by mixing 

the air (air bubbles) into a liquid, or form a liquid into a 

mist of liquid droplets in which air bubbles are mixed, and jet 

the air bubble-liquid mixture or the mist of liquid droplets.   

 

Background Art 

[0002] As a technology of mixing the air into a liquid, 

Patent Literature 1 discloses a shower apparatus.  In the shower 

apparatus, the liquid is jetted through a plurality of nozzle 

portions into a reduced tapered portion.  When the liquid is 

jetted through the nozzle portions, the air is introduced 

through air inlets into the reduced tapered portion.   

 In the shower apparatus of Patent Literature 1, as a result 

of collision of the liquid and the air with the reduced tapered 

portion, air bubbles are mixed into the liquid.   

 

Citation List 

Patent Literature 

[0003] [PTL 1] Japanese Unexamined Patent Application 

Publication No. 2002-102100 
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Claims  

[Claim 1] A shower head, comprising  

 a shower main body including an inflow passage into which a liquid is caused to 

flow, and an outflow passage through which the liquid having flowed into the inflow 

passage is caused to flow out, the inflow passage being opened to one end of the shower 

main body, the outflow passage being opened to the other end of the shower main body;  

 a shower nozzle mounted to the other end of the shower main body, the shower 

nozzle including 

  a shower nozzle plate; 

  a shower cylindrical portion, which has one cylinder end closed by the 

shower nozzle plate, is protruded to the outflow passage side, and defines an air bubble 

mixing space into which the liquid having flowed out through the outflow passage is caused 

to flow from the other cylinder end of the shower cylindrical portion; and  

  a plurality of air bubble-liquid mixture jetting holes formed in the shower 

nozzle plate so as to be opened in the air bubble mixing space, and configured to cause an 

air bubble-liquid mixture to jet out of the air bubble mixing space therethrough; and  

 an air bubble generating unit configured to generate the air bubble-liquid mixture 

by mixing the air into the liquid, the air bubble generating unit including 

  a flow-adjustment piece arranged in the air bubble mixing space in the 

shower cylindrical portion; and  

  a plurality of air introduction passages formed in the shower nozzle, and 

configured to cause the air to flow into the air bubble mixing space therethrough,  

  the flow-adjustment piece including; 

   a flow-adjustment nozzle disk arranged in the air bubble mixing 

space at a distance from the shower nozzle plate, and fixed to the shower cylindrical 

portion so as to close the other cylinder end of the shower cylindrical portion; 

   a plurality of flow-adjustment-piece plates formed on the flow-

adjustment nozzle disk, and arranged in the air bubble mixing space between the shower 

nozzle plate and the flow-adjustment nozzle disk; and  

   a plurality of liquid throttle holes formed in a portion of the flow-

adjustment nozzle disk between the flow-adjustment-piece plates, and configured to cause 
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the liquid flowed out through the outflow passage to jet into the air bubble mixing space 

therethrough,  

 wherein the liquid throttle holes are formed to pass through the flow-adjustment 

nozzle disk so that a hole center line of each of the liquid throttle holes is arranged in 

parallel to a cylinder center line of the shower cylindrical portion,  

 wherein the flow-adjustment-piece plates are formed to protrude from the flow-

adjustment nozzle disk toward the shower nozzle, and are arranged with a mixing gap 

separated from the shower nozzle plate,  

 wherein the flow-adjustment-piece plates are arranged to extend from a plate 

center line of the flow-adjustment nozzle disk toward the shower cylindrical portion,  

 wherein each of the flow-adjustment-piece plates causes the liquid jetted through 

the liquid throttle holes to flow turbulently and flow into the mixing gap on a protruding end 

side protruding toward the shower nozzle,  

 wherein the air introduction passages are opened in the shower nozzle, and  

 wherein the air introduction passages are formed to pass through the shower 

cylindrical portion between the protruding end of each of the flow-adjustment-piece plates 

and the flow-adjustment nozzle disk in a direction orthogonal to the cylinder center line of 

the shower cylindrical portion, and are opened into the air bubble mixing space.   

[Claim 2] The shower head according to claim 1, wherein the flow-adjustment-piece plates 

are arranged at equal intervals in the circumferential direction of the flow-adjustment nozzle 

disk.   

[Claim 3] The shower head according to claim 1,  

 wherein the flow-adjustment piece includes four flow-adjustment-piece plates, and  

 wherein the four flow-adjustment-piece plates are arranged at equal intervals in 

the circumferential direction of the flow-adjustment nozzle disk.   

[Claim 4] The shower head according to any one of claims 1 to 3,  

 wherein the flow-adjustment-piece plates are each formed into a rectangular 

shape, and  

 wherein the flow-adjustment-piece plates each include flow-adjustment flat 

surfaces each formed into a rectangular shape so as to be parallel to each other with an 

interval equal to a plate thickness of each of the flow-adjustment-piece plates in the 

peripheral direction of the flow-adjustment nozzle disk, and a flow inclined surface formed 

to incline and extend from the protruding end of each of the flow-adjustment-piece plates 
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toward one of the flow-adjustment flat surfaces and the flow-adjustment nozzle disk. 

[Claim 5] The shower head according to any one of claims 1 to 4, wherein the plurality of 

liquid throttle holes are arranged at equal intervals on each of a plurality of circles having 

different radii with a plate center line of the flow-adjustment nozzle disk being a center.   

[Claim 6] The shower head according to any one of claims 1 to 5, wherein the air 

introduction passages are arranged at equal intervals in the circumferential direction of the 

shower cylindrical portion. 

[Claim 7] The shower head according to any one of claims 1 to 6, wherein the air 

introduction passages are adjacent to the flow-adjustment nozzle disk, and are opened into 

the air bubble mixing space.   

[Claim 8] The shower head according to any one of claims 1 to 7, further comprising  

 flow passage switching means arranged between the air bubble generating unit 

and the outflow passage and in the outflow passage of the shower main body; and  

 mist generating means arranged on the shower nozzle plate on an outer side of 

the air bubble-liquid mixture jetting holes, and configured to form the liquid, which is caused 

to flow into the mist generating means through the flow passage switching means, into a 

mist of liquid droplets,  

 the mist generating means including 

  a plurality of mist throttle holes, which are formed to pass through the 

shower nozzle plate on the outer side of the air bubble-liquid mixture jetting holes, and are 

opened between the shower nozzle plate and the flow passage switching means; and  

  a plurality of mist guides, which are each formed into a conical spiral 

shape, and each include a plurality of spiral surfaces each having the same spiral shape,  

 wherein the mist throttle holes are each formed into a conical hole passing 

through the shower nozzle plate and having a diameter gradually reducing from the outflow 

passage side,  

 wherein the spiral surfaces are arranged between a cone bottom flat surface and 

a cone upper surface of each of the mist guides to cross a cone side surface of each of the 

mist guides, and are each formed into a spiral shape having a diameter gradually reducing 

from the cone bottom flat surface toward the cone upper surface,  

 wherein each of the mist guides is inserted into each of the mist throttle holes from 

the cone upper surface with a gap between the cone side surface and a conical inner 



 

151 

 

peripheral surface of each of the mist throttle holes,  

 wherein each of the mist guides is fitted in each of the mist throttle holes so as to 

define a plurality of mist flow passages each having a spiral shape between the spiral 

surfaces and the conical inner peripheral surface,  

 wherein the mist flow passages are opened into each of the mist throttle holes, 

and are opened between the shower nozzle and the flow passage switching means, and  

 wherein the flow passage switching means allows connection between the liquid 

throttle holes and the outflow passage, or allows connection between the mist throttle holes 

and the outflow passage. 

[Claim 9] The shower head according to claim 8,  

 wherein the mist generating means includes a plurality of mist guides, which are 

each formed into a conical spiral shape, and each include first and second spiral surfaces 

each having the same spiral shape,  

 wherein the first and second spiral surfaces are arranged between the cone 

bottom flat surface and the cone upper surface to cross the cone side surface of each of 

the mist guides,  

 wherein the first and second spiral surfaces are arranged so as to be point 

symmetrical with respect to a cone center line of each of the mist guides,  

 wherein the first and second spiral surfaces are each formed into a spiral shape 

having a diameter gradually reducing from the cone bottom flat surface toward the cone 

upper surface,  

 wherein each of the mist guides is inserted into each of the mist throttle holes from 

the cone upper surface with the gap between the cone side surface and the conical inner 

peripheral surface of each of the mist throttle holes,  

 wherein each of the mist guides defines first and second mist flow passages each 

having a spiral shape between the first and second spiral surfaces and the conical inner 

peripheral surface, and  

 wherein the first and second mist flow passages are opened into each of the mist 

throttle holes, and are opened between the shower nozzle and the flow passage switching 

means.   

[Claim 10] The shower head according to claim 8 or 9,  

 wherein the mist throttle holes are arranged at equal intervals on a circle that has 
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a center along the cylinder center line of the shower cylindrical portion and is located on the 

outer side of the air bubble-liquid mixture jetting holes.   

[Claim 11] The shower head according to claim 10,  

 wherein the mist generating means includes a guide ring having a radius equal to 

a radius of the circle on which the mist throttle holes are arranged,  

 wherein the mist guides are arranged at equal intervals in the circumferential 

direction of the guide ring,  

 wherein each of the mist guides is fixed integrally with the guide ring so that the 

cone bottom flat surface is abutted on the guide ring,  

 wherein the guide ring is externally fitted to the shower cylindrical portion from the 

other cylinder end, and is arranged on the outer side of the air bubble-liquid mixture jetting 

holes, and  

 wherein, along with the insertion of each of the mist guides into each of the mist 

throttle holes, the guide ring is brought into abutment against the shower nozzle plate from 

the outflow passage side.   

[Claim 12] An air bubble generating unit, comprising 

 a shower nozzle including 

  a shower nozzle plate; 

  a shower cylindrical portion, which has one cylinder end closed by the 

shower nozzle plate, is formed to protrude to an outflow passage side, and defines an air 

bubble mixing space into which a liquid having flowed out through the outflow passage is 

caused to flow from another cylinder end of the shower cylindrical portion; and 

  a plurality of air bubble jetting holes formed in the shower nozzle plate so 

as to be opened into the air bubble mixing space, and configured to cause an air bubble-

liquid mixture to jet out of the air bubble mixing space; and 

 an air bubble generating unit configured to generate the air bubble-liquid mixture 

by mixing the air into the liquid; 

 the air bubble generating unit including 

  a flow-adjustment piece arranged in the air bubble mixing space in the 

shower nozzle; and 

  a plurality of air introduction passages formed in the shower nozzle, and 

configured to cause the air to flow into the air bubble mixing space therethrough, 
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  the flow-adjustment piece including 

   a flow-adjustment nozzle disk arranged in the air bubble mixing 

space at a distance from the shower nozzle plate, and fixed to the shower cylindrical 

portion so as to close the another cylinder end of the shower cylindrical portion; 

   a plurality of flow-adjustment-piece plates formed on the flow-

adjustment nozzle disk, and arranged in the air bubble mixing space between the shower 

nozzle plate and the flow-adjustment nozzle disk; and 

   a plurality of liquid throttle holes formed in a portion of the flow-

adjustment nozzle disk between the flow-adjustment-piece plates, and configured to cause 

the liquid having flowed out through the outflow passage to jet into the air bubble mixing 

space therethrough, 

 wherein the liquid throttle holes are formed to pass through the flow-adjustment 

nozzle disk so that a hole center line of each of the liquid throttle holes is arranged in 

parallel to a cylinder center line of the shower cylindrical portion, 

 wherein the flow-adjustment-piece plates are formed to protrude from the flow-

adjustment nozzle disk to the shower nozzle, and are arranged with a mixing gap between 

the shower nozzle plate and the flow-adjustment-piece plates, 

 wherein the flow-adjustment-piece plates are arranged to extend from a plate 

center line of the flow-adjustment nozzle disk toward the shower cylindrical portion, 

 wherein each of the flow-adjustment-piece plates causes the liquid jetted through 

the liquid throttle holes to flow turbulently and flow into the mixing gap on a protruding end 

side protruding toward the shower nozzle, 

 wherein the air introduction passages are opened in the shower nozzle, and 

 wherein the air introduction passages are formed to pass through the shower 

cylindrical portion between the protruding end of each of the flow-adjustment-piece plates 

and the flow-adjustment nozzle disk in a direction orthogonal to a cylinder center of the 

shower cylindrical portion, and are opened into the air bubble mixing space. 

 

 


