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(54) BUBBLE GENERATING DEVICE AND FLUSHING TOILET PROVIDED WITH SAME

(57) An ejector 116 (a mixing part) produces bubble
water. A water flowing part 126 is formed on the down-
stream side of the ejector 116. The water flowing part
126 may include a detergent port 122 through which de-
tergent is injected into bubble water. An overflow port
124 communicates with the outside of the water flowing
part 126. The ejector 116 allows bubble water to flow
down through an outlet 140 into the water flowing part
126. The overflow port 124 is positioned 20 millimeters
or more below the outlet 140. Bubble water is mixed with
detergent in an agitation part 132 formed below a pre-
liminary part 130. On an inner wall surface of the agitation
part 132, a projection 134 is spirally formed. A shear part
128, formed on the downstream side of the water flowing
part 126, shears bubbles with an impeller 136.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a technique for
mixing flush water with air and detergent.

BACKGROUND ART

[0002] For a flush toilet, a flushing method is known in
which flush water is discharged through one or more dis-
charge ports into the toilet bowl part, and waste is pushed
out to a drain pipe by means of the flow of the flush water.
Flush water may be sometimes mixed with air (hereinaf-
ter, referred to as "bubble water"). As described in Patent
Document 1, bubble water has advantages, such as less
water splash, less noise, and improved flushing capability
(see paragraph [0003] in Patent Document 1). In order
to further improve the flushing capability, there is a grow-
ing need for a bubble generation device that mixes flush
water with detergent, besides air. Hereinafter, bubble wa-
ter mixed with detergent will be referred to as "detergent
bubble water".

PRIOR ART REFERENCE

PATENT DOCUMENT

[0003] [Patent Document 1] Japanese Unexamined
Patent Application Publication No. 2002-356898

DISCLOSURE OF INVENTION

PROBLEM(S) TO BE SOLVED BY THE INVENTION

[0004] It is undesirable that bubble water or detergent
bubble water made in a bubble generation device flows
back to the water supply source. As one countermeasure
thereto, there is a method of providing a valve for pre-
venting backflow, but the number of necessary parts is
increased, and the structure is likely to complicate. An-
other countermeasure is to provide, between the water
supply part and a water flowing part, a separating portion
(an air gap) opened to the atmosphere, and provide an
overflow path below the water supply part. However, in
this method, it is difficult to mix bubbles into flush water.
[0005] The present invention has been made on the
basis of recognition of the aforementioned problem, and
a main purpose thereof is to provide techniques for effi-
ciently producing bubble water and preventing backflow
of bubble water to the water supply source.

MEANS TO SOLVE THE PROBLEM(S)

[0006] A bubble generation device in an embodiment
of the present invention includes: a mixing part that pro-
duces bubble water; and a water flowing part formed on
the downstream side of the mixing part. The water flowing

part further includes an overflow port communicating with
the outside of the water flowing part.
[0007] A bubble generation device in another embod-
iment of the present invention includes a bubble water
inlet through which bubble water is injected, and a deter-
gent port through which detergent is injected. An agitation
part is formed in a water path of bubble water to mix
bubble water and detergent. A projection is formed on
an inner wall surface of the agitation part to partially limit
the flowing of bubble water.
[0008] A flush toilet in an embodiment of the present
invention includes: a toilet device including a toilet bowl
part; a discharge port formed on the toilet device, through
which flush water is discharged into the toilet bowl part;
and a bubble generation device that is mounted on the
toilet device and that provides flush water containing de-
tergent to the discharge port.
[0009] The bubble generation device includes: a mix-
ing part that mixes flush water with air to produce bubble
water; and a water flowing part formed on the down-
stream side of the mixing part and including a detergent
port through which detergent is injected into bubble wa-
ter. The water flowing part further includes an overflow
port communicating with the outside of the water flowing
part.

ADVANTAGEOUS EFFECTS OF INVENTION

[0010] The present invention facilitates efficient pro-
duction of bubble water and prevention of backflow of
bubble water to a water supply pipe.

BRIEF DESCRIPTION OF DRAWINGS

[0011]

Fig. 1 is a front perspective view of a flush toilet;
Fig. 2 is a sectional side view of a bubble generation
device;
Fig. 3 is a sectional side view of the bubble genera-
tion device when an overflow is occurring;
Fig. 4 is a schematic diagram that shows a method
for producing detergent bubble water in an agitation
part;
Fig. 5A is a schematic diagram that shows the agi-
tation part in which spiral projections are formed by
integral molding;
Fig. 5B is a schematic diagram that shows the agi-
tation part in which a coil spring is provided to form
spiral projections; and
Fig. 6 is a side view of a shear part.

MODE FOR CARRYING OUT THE INVENTION

[0012] Fig. 1 is a front perspective view of a flush toilet
100.
[0013] In a toilet body 108 of the flush toilet 100, a toilet
bowl part 106 is formed. Also, in the toilet body 108, a
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water discharge pipe 110 is embedded. Flush water sup-
plied from a water supply pipe to the toilet body is pro-
vided via the water discharge pipe 110 to a first discharge
port 102 and a second discharge port 104. Through the
first discharge port 102 and the second discharge port
104, flush water is discharged into the toilet bowl part
106. To the toilet body 108, a functional unit (an electrical
component), not illustrated, such as a pubic lavage de-
vice, to be mounted on the toilet body 108 is added, so
that a "toilet device" is configured. The entire or part of
the toilet device may be housed in a cabinet installed
around the flush toilet 100. The flush tank of the toilet
device may be provided externally with respect to the
toilet body 108, or may be embedded in a wall.
[0014] Further, a bubble generation device 112 is
mounted on the toilet body 108. Being "mounted on" here
includes being "embedded in". The bubble generation
device 112 receives tap water as flush water via a water
supply pipe 114. Also, into the bubble generation device
112, air and detergent is injected (which will be detailed
later). The bubble generation device 112 mixes the flush
water, air, and detergent to produce detergent bubble
water, and supplies the detergent bubble water to the
second discharge port 104. Through the second dis-
charge port 104, a mixture of the flush water supplied
through the water discharge pipe 110 and the detergent
bubble water supplied from the bubble generation device
112 may be discharged, or one of the flush water and
the detergent bubble water may be selectively dis-
charged. The bubble generation device 112 may supply
the detergent bubble water to both the first discharge port
102 and the second discharge port 104.
[0015] In the following, the bubble generation device
112 will be mainly described. The bubble generation de-
vice 112 in the present embodiment has a structure for
performing two-step processes of mixing flush water and
air to produce bubble water, and then mixing the bubble
water with detergent to produce detergent bubble water.
Although the bubble generation device 112 of the present
embodiment will be described as a device for producing
detergent bubble water, the bubble generation device
112 may be configured as a device for supplying bubble
water containing no detergent.
[0016] Fig. 2 is a sectional side view of the bubble gen-
eration device 112.
[0017] The downward direction in the drawing is the
gravity direction (water flowing down direction). The bub-
ble generation device 112 is configured as a single unit,
in which an ejector 116 (a mixing part), a water flowing
part 126, and a shear part 128 are formed within a casing
138. The casing 138 includes a water supply port 118
through which flush water is provided from public water
supply via the water supply pipe 114, an air inlet 120
through which air is naturally drawn in, a detergent port
122 through which detergent is introduced, and an over-
flow port 124.
[0018] The ejector 116 receives flush water and air
through the water supply port 118 and the air inlet 120

and mixes the flush water and air to produce bubble wa-
ter. The bubble water then flows down through an outlet
140 (a bubble water inlet) toward the water flowing part
126. The water flowing part 126 receives detergent and
bubble water through the detergent port 122 and the out-
let 140 and mixes the detergent and bubble water to pro-
duce detergent bubble water. The shear part 128 shears
bubbles in the detergent bubble water using an impeller
136 having multiple holes, so as to reduce and uniform
the bubble size. Since fine and uniform bubbles of deter-
gent bubble water have improved cushioning properties,
splash of urine or the like can be prevented more easily.
Also, since the adhesion with the inner wall surface of
the toilet bowl part 106 is improved, the bubbles of the
detergent bubble water are likely to remain, thereby im-
proving the flushing capability.
[0019] The water flowing part 126 includes a prelimi-
nary part 130 and an agitation part 132. On an inner wall
surface of the agitation part 132, projections 134 are
formed. In the present embodiment, the projections 134
are formed as spiral projections, such as screw grooves
(which will be detailed later in association with Fig. 5A,
for example). The overflow port 124 is formed on an upper
end part of the agitation part 132. In other words, the
preliminary part 130 is a space above the overflow port
124, and the agitation part 132 is a space below the over-
flow port 124. Since the overflow port 124 is opened to
the atmosphere, the preliminary part 130 is also a space
opened to the atmosphere. It is also possible to define
the agitation part 132 as a space in which the projections
134 are formed, and the preliminary part 130 as a space
in which the projections 134 are not formed.
[0020] In order to prevent backflow of flush water or
detergent bubble water to the water supply part (the ejec-
tor 116 and the water supply port 118, for example), the
height (margin M) of the preliminary part 130 is desirably
set to 20 millimeters or greater. The margin M in the
present embodiment corresponds to a height difference
between the overflow port 124 and the outlet 140. Name-
ly, in the present embodiment, the overflow port 124 is
formed 20 millimeters or more below the outlet 140.
[0021] The ejector 116 is a known component having
a function to mix flush water and air to produce bubble
water. Through the water supply port 118, flush water
can be supplied at a pressure of tap water. Alternatively,
flush water may be pumped into the water supply port
118 by a pump embedded in the flush toilet 100. Through
the air inlet 120, air may be naturally drawn in, or air
having a pressure higher than an atmospheric pressure
may be sent into the air inlet 120 by a pump. In the ejector
116, flush water with a higher pressure can be mixed with
air more easily. In the present embodiment, flush water
with a sufficient pressure can be provided to the ejector
116, which can efficiently produce bubble water accord-
ingly.
[0022] Fig. 3 is a sectional side view of the bubble gen-
eration device 112 when an overflow is occurring.
[0023] The detergent bubble water produced in the ag-
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itation part 132 is discharged through the shear part 128.
However, if a large amount of bubble water is supplied
from the ejector 116 or if bubbling of detergent bubble
water is particularly significant in the agitation part 132,
the agitation part 132 may be unable to hold the detergent
bubble water. In this case, the excess detergent bubble
water will flow into the overflow port 124. The overflow
port 124 is connected to the toilet bowl part 106 or a
sewage pipe, and the excess detergent bubble water is
discharged through an overflow path 150. The overflow
path 150 may be formed as a pipe included in the bubble
generation device 112. By positioning the overflow port
124 lower than the outlet 140, excess detergent bubble
water is prevented from entering the ejector 116 after
overflowing the agitation part 132.
[0024] Fig. 4 is a schematic diagram that shows a
method for producing detergent bubble water in the ag-
itation part 132.
[0025] Through the detergent port 122, detergent 142
is injected. On an inner wall of the agitation part 132,
multiple projections 134 are formed. The outlet 140 is
formed at a position such that bubble water 144 dis-
charged through the outlet 140 gets contact with the pro-
jections 134.
[0026] When the bubble water 144 flows down in the
agitation part 132, the flowing of the bubble water 144 is
partially limited by the projections 134, so that multiple
turbulent flows (vortexes) are generated within the bub-
ble water 144. Meanwhile, since the detergent 142 in-
jected through the detergent port 122 has high viscosity,
the detergent 142 slowly flows down along the projec-
tions 134 on the wall surface of the agitation part 132.
The bubble water 144 flowing while hitting on the projec-
tions 134 entrains the detergent 142 flowing along the
surfaces of the projections 134, so that the bubble water
144 is mixed with the detergent 142, and detergent bub-
ble water is produced.
[0027] There are two main reasons for providing the
projections 134 on the inner wall surface of the water
flowing part 126 (agitation part 132), which are as follows.

(1) Agitation effect for the bubble water 144

[0028] Turbulent flows are generated within the bubble
water 144. Accordingly, the turbulent flows of the bubble
water 144 entrain the detergent 142 flowing along the
surfaces of the projections 134, so that the bubble water
144 and the detergent 142 can be efficiently mixed.

(2) Enlargement of the inner wall surface area of the ag-
itation part 132

[0029] With the projections 134, the inner wall surface
area of the agitation part 132 is enlarged. By enlarging
the inner wall surface area, the contact area between the
detergent 142 and the bubble water 144 is also enlarged.
In addition, the time from when the detergent 142 enters
the agitation part 132 until the detergent 142 is dis-

charged therefrom can be increased. Accordingly, the
detergent 142 can be dissolved in the bubble water 144
more easily.
[0030] In the present embodiment, since the detergent
port 122 is formed on an upper end part of the agitation
part 132, the possibility of the bubble water 144 and the
detergent 142 being mixed in the preliminary part 130,
besides in the agitation part 132, is not zero. However,
since most of the detergent 142 enters the agitation part
132, detergent bubble water is substantially, or mostly,
produced within the agitation part 132.
[0031] The detergent 142 may be provided to the de-
tergent port 122 by allowing the detergent 142 to naturally
flow down or by pumping the detergent 142 with a pump.
[0032] Fig. 5A is a schematic diagram that shows the
agitation part 132 in which spiral projections 134 are
formed by integral molding. Fig. 5B is a schematic dia-
gram that shows the agitation part 132 in which a coil
spring is provided to form spiral projections 134.
[0033] Various forms of the projections 134 can be con-
sidered, such as a plate shape and a hook shape. The
projections 134 of the present embodiment are spirally
formed on the inner wall surface of the agitation part 132.
As shown in Fig. 5A, the spiral projections 134 may be
formed as screw grooves on the inner wall of the agitation
part 132 by integral molding. Alternatively, the spiral pro-
jections 134 may be additionally formed by providing a
coil spring 146 in the agitation part 132, as shown in Fig.
5B.
[0034] When the projections 134 are spirally formed,
detergent slowly flows down while spirally rotating along
the projections 134. Accordingly, the detergent is likely
to cover the entire inner wall surface of the water flowing
part 126 (agitation part 132), and the residence time of
the detergent in the agitation part 132 can be further in-
creased. In addition, a secondary effect of easy produc-
tion can be obtained in the both cases of Figs. 5A and 5B.
[0035] Fig. 6 is a side view of the shear part 128.
[0036] In the shear part 128 is provided the impeller
136 of which an axial direction is the water flowing direc-
tion, and the impeller 136 is rotated by the flowing of
detergent bubble water. The impeller 136 includes mul-
tiple blades, which each have multiple small holes formed
therein. Accordingly, large bubbles in detergent bubble
water are fragmented by the impeller 136. Small bubbles
can pass through the small holes of the blades. Namely,
the impeller 136 also functions as a sieve for bubbles. A
motor may be attached to the shaft of the impeller 136
to adjust the rotational speed of the impeller 136. By ad-
justing the rotational speed of the impeller 136, the bubble
size can also be adjusted.
[0037] The rotational speed of the impeller 136 can be
adjusted also by adjusting the relative positions of the
outlet 140 and the impeller 136. For example, compared
to the case where bubble water flows down to a position
of which the distance from the shaft of the impeller 136
is R1, the rotational speed of the impeller 136 becomes
lower because of a smaller moment when bubble water
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flows down to a position of which the distance from the
shaft is R2 smaller than R1, i.e., a position closer to the
shaft.
[0038] The flush toilet 100, particularly the structure of
the bubble generation device 112 mounted on the flush
toilet 100 has been mainly described based on an em-
bodiment.
[0039] In the present embodiment, since the ejector
116 is merely a component for mixing tap water and air,
a conventional component can be often used as it is.
Also, since the bubble generation device 112 collectively
includes, within the single casing 138, the ejector 116 for
mixing water and air, the water flowing part 126 for mixing
bubble water with detergent, and the shear part 128 for
adjusting the bubble size of detergent bubble water, the
bubble generation device 112 itself can be configured as
a single component. Therefore, the bubble generation
device 112 can be miniaturized more easily.
[0040] Also, since a valve structure or the like for pre-
venting backflow is not added, the structure of the bubble
generation device 112 is simple, so that, as a component,
the reliability can be maintained more easily. By providing
the preliminary part 130 opened to the atmosphere and
discharging excess detergent bubble water through the
overflow port 124, backflow to the ejector 116 is prevent-
ed.
[0041] Further, since the spiral projections 134 are
formed on the inner wall surface of the agitation part 132,
the mixing of bubble water and detergent can be promot-
ed.
[0042] The present invention has been described with
reference to embodiments. The embodiments are intend-
ed to be illustrative only, and it will be obvious to those
skilled in the art that various modifications and changes
could be developed within the scope of claims of the
present invention and that such modifications and chang-
es also fall within the scope of claims of the present in-
vention. Therefore, the description in the present speci-
fication and the drawings should be regarded as exem-
plary rather than limitative.
[0043] Although the detergent port 122 opens on the
preliminary part 130 in the present embodiment, the de-
tergent port 122 may open on the agitation part 132. Also,
the detergent port 122 may open on both the preliminary
part 130 and the agitation part 132. Similarly, the overflow
port 124 may be formed at two or more positions. Also
in this case, it is desirable to provide a margin of 20 mil-
limeters or more between the overflow port 124 at the
highest position and the outlet 140.
[0044] According to the description above, the follow-
ing inventions can be found.
[0045] A bubble generation device in an embodiment
of the present invention includes: a mixing part that pro-
duces bubble water; and a water flowing part formed on
the downstream side of the mixing part. The water flowing
part further includes an overflow port communicating with
the outside of the water flowing part.
[0046] In the mixing part, bubble water is efficiently pro-

duced using a strong pressure of tap water, for example.
Thereafter, the bubble water may be mixed with deter-
gent. Since excess bubble water or detergent bubble wa-
ter is discharged through the overflow port, backflow of
bubble water or detergent bubble water to the mixing
part, or the water supply source, can be prevented more
easily.
[0047] The water flowing part may further include a de-
tergent port through which detergent is injected into bub-
ble water.
[0048] The mixing part may be formed so that bubble
water flows down through an outlet into the water flowing
part. The overflow port may be positioned lower than the
outlet and may be opened to the atmosphere.
[0049] Since a space opened to the atmosphere and
having a sufficient height difference (margin) is ensured
between the overflow port and the outlet of the mixing
part, backflow of bubble water or detergent bubble water
can be prevented more easily.
[0050] The water flowing part may include a prelimi-
nary part formed above the overflow port, and an agitation
part formed below the preliminary part, and bubble water
may be mixed with detergent in the agitation part.
[0051] A projection may be formed on an inner wall
surface of the agitation part.
[0052] With the projection, the inner wall surface area
of the agitation part is enlarged, and turbulent flows are
generated in bubble water, thereby promoting the mixing
of bubble water and detergent.
[0053] The projection may be spirally formed on the
inner wall surface of the agitation part.
[0054] The bubble generation device may further in-
clude a shear part that is formed on the downstream side
of the water flowing part and that shears bubbles with an
impeller.
[0055] The bubble generation device may be config-
ured as a component including the mixing part and the
water flowing part within a casing provided with a water
supply port, an air inlet, the detergent port, and the over-
flow port. The mixing part may mix flush water and air
provided through the water supply port and the air inlet
to produce bubble water and may provide the bubble
water to the water flowing part.
[0056] A flush toilet in an embodiment of the present
invention includes: a toilet device including a toilet bowl
part; a discharge port formed on the toilet device, through
which flush water is discharged into the toilet bowl part;
and a bubble generation device that is mounted on the
toilet device and that provides flush water containing de-
tergent to the discharge port. The bubble generation de-
vice includes: a mixing part that mixes flush water with
air to produce bubble water; and a water flowing part
formed on the downstream side of the mixing part and
including a detergent port through which detergent is in-
jected into bubble water. The water flowing part further
includes an overflow port communicating with the outside
of the water flowing part.
[0057] The toilet device has only to be a main part of
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the flush toilet at least including the toilet bowl part and
may also include a tank provided externally, for example.
[0058] A bubble generation device in another embod-
iment of the present invention includes a bubble water
inlet through which bubble water is injected, and a deter-
gent port through which detergent is injected. An agitation
part is formed in a water path of bubble water to mix
bubble water and detergent, and a projection is formed
on an inner wall surface of the agitation part to partially
limit the flowing of bubble water.

[EXPLANATION OF REFERENCE NUMERALS]

[0059] 100 flush toilet, 102 first discharge port, 104
second discharge port, 106 toilet bowl part, 108 toilet
body, 110 water discharge pipe, 112 bubble generation
device, 114 water supply pipe, 116 ejector, 118 water
supply port, 120 air inlet, 122 detergent port, 124 overflow
port, 126 water flowing part, 128 shear part, 130 prelim-
inary part, 132 agitation part, 134 projections, 136 impel-
ler, 138 casing, 140 outlet, 142 detergent, 144 bubble
water, 146 coil spring, 150 overflow path

[INDUSTRIAL APPLICABILITY]

[0060] The present invention is applicable to a flush
toilet.

Claims

1. A bubble generation device, comprising:

a mixing part that produces bubble water; and
a water flowing part formed on the downstream
side of the mixing part, wherein
the water flowing part further includes an over-
flow port communicating with the outside of the
water flowing part.

2. The bubble generation device according to claim 1,
wherein the water flowing part further includes a de-
tergent port through which detergent is injected into
bubble water.

3. The bubble generation device according to claim 1
or 2, wherein:

the mixing part is formed so that bubble water
flows down through an outlet into the water flow-
ing part; and
the overflow port is positioned lower than the
outlet and opened to the atmosphere.

4. The bubble generation device according to claim 2,
wherein:

the water flowing part includes a preliminary part

formed above the overflow port, and an agitation
part formed below the preliminary part; and
bubble water is mixed with detergent in the ag-
itation part.

5. The bubble generation device according to claim 4,
wherein a projection is formed on an inner wall sur-
face of the agitation part.

6. The bubble generation device according to claim 5,
wherein the projection is spirally formed on the inner
wall surface of the agitation part.

7. The bubble generation device according to any one
of claims 1 through 6, further comprising a shear part
that is formed on the downstream side of the water
flowing part and that shears bubbles with an impeller.

8. The bubble generation device according to claim 2,
configured as a component including the mixing part
and the water flowing part within a casing provided
with a water supply port, an air inlet, the detergent
port, and the overflow port, wherein
the mixing part mixes flush water and air provided
through the water supply port and the air inlet to pro-
duce bubble water and provides the bubble water to
the water flowing part.

9. A flush toilet, comprising:

a toilet device including a toilet bowl part;
a discharge port formed on the toilet device,
through which flush water is discharged into the
toilet bowl part; and
a bubble generation device that is mounted on
the toilet device and that provides flush water
containing detergent to the discharge port,
the bubble generation device comprising:

a mixing part that mixes flush water with air
to produce bubble water; and
a water flowing part formed on the down-
stream side of the mixing part and including
a detergent port through which detergent is
injected into bubble water,
wherein the water flowing part further in-
cludes an overflow port communicating with
the outside of the water flowing part.

10. A bubble generation device, comprising a bubble wa-
ter inlet through which bubble water is injected, and
a detergent port through which detergent is injected,
wherein:

an agitation part is formed in a water path of
bubble water to mix bubble water and detergent;
and
a projection is formed on an inner wall surface

9 10 



EP 3 357 565 A1

7

5

10

15

20

25

30

35

40

45

50

55

of the agitation part to partially limit the flowing
of bubble water.
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