
(19) *EP004491282A1*
(11) EP 4 491 282 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
15.01.2025 Bulletin 2025/03

(21) Application number: 23766309.1

(22) Date of filing: 16.01.2023

(51) International Patent Classification (IPC):
B05B 1/12 (2006.01) A47K 3/20 (2006.01)
A47K 3/28 (2006.01) B05B 1/30 (2006.01)
E03C 1/042 (2006.01) F15D 1/08 (2006.01)

(52) Cooperative Patent Classification (CPC):
A47K 3/20; A47K 3/28; B05B 1/12; B05B 1/30;
E03C 1/042; F15D 1/08

(86) International application number:
PCT/JP2023/000999

(87) International publication number:
WO 2023/171128 (14.09.2023 Gazette 2023/37)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(30) Priority: 10.03.2022 JP 2022037196
10.03.2022 JP 2022037197

(71) Applicant: LIXIL Corporation
Tokyo 141‑0033 (JP)

(72) Inventors:
• MATSUMOTO, Tetsurou

Tokyo 141‑0033 (JP)
• GOMITA, Shinichi

Tokyo 141‑0033 (JP)
• HAIDA, Shuhei

Tokyo 141‑0033 (JP)

(74) Representative: karo IP
Patentanwälte PartG mbB
Steinstraße 16‑18
40212 Düsseldorf (DE)

(54) HOUSEHOLD APPLIANCE

(57) A housing equipment device 100 includes a
fluidic oscillator 10, a branch flow path 6 connected to
a discharge port 2 of the fluidic oscillator 10 and having
multiple branch outlets 61 and 62, multiple transmission
flow paths 7 connected respectively to the multiple
branch outlets 61 and 62, and multiple confluence jetting
units 8 that each include multiple jetting unit inlets 83 and
84 connected respectively to flow path outlets 171 and
172 of the multiple transmission flow paths 7 and that
each join flows of a fluid from the multiple transmission
flow paths 7 and jet the joined flow to open space. The
multiple confluence jetting units 8 discharge multiple jet
flows, of which at least one of flow rates or traveling
directions vary with time, synchronized with each other.
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Description

TECHNICAL FIELD

[0001] A first disclosure relates to a housing equipment
device.

BACKGROUND ART

[0002] The background of the first disclosure will be
described. For example, Patent Literature 1 describes a
fluidic oscillator that operates on a pressurized fluid to
generate an exhaust flow in the form of an oscillating
spray of fluid droplets. This oscillator includes an inlet for
the fluid, a pair of power nozzles, a pathway having a
boundary surface that includes a pair of sidewalls be-
tween the inlet and the power nozzles, an interaction
chamber that receives the flow from the nozzles, and a
means for increasing the instability of the flow from the
power nozzles. This oscillator is configured with a pur-
pose of generating oscillating fluid jets with spatially
uniform droplet distributions over a wide range of oper-
ating temperatures.

RELATED-ART LITERATURE

PATENT LITERATURE

[0003]

Patent Literature 1: Japanese Translation of PCT
International Application Publication No.
2008‑517762
Patent Literature 2: Japanese Unexamined Patent
Application Publication No. 2008‑274634

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] The inventors of the subject application exam-
ined the mechanism for discharging jet flows synchro-
nized with each other from multiple outlets and obtained
the following new recognition. The fluidic oscillator de-
scribed in Patent Literature 1 can generate a single
oscillating fluid jet but cannot generate multiple fluid jets.
In order to generate multiple fluid jets using this oscillator,
multiple fluidic oscillators need to be provided, so that this
oscillator is disadvantageous for downsizing. In addition,
with this oscillator, synchronizing multiple fluid jets is also
difficult.
[0005] A purpose of the first disclosure is to provide a
housing equipment device that is advantageous for
downsizing and that can discharge jet flows synchro-
nized with each other through multiple outlets.

SOLUTION TO PROBLEM

[0006] To solve the aforementioned issue, one embo-
diment of the first disclosure is a housing equipment
device. A housing equipment device according to one
embodiment includes: a fluidic oscillator; a branch flow
path connected to a discharge port of the fluidic oscillator
and having multiple branch outlets; multiple transmission
flow paths connected respectively to the multiple branch
outlets; and multiple confluence jetting units that each
include multiple jetting unit inlets connected respectively
to flow path outlets of the multiple transmission flow paths
and that each join flows of a fluid from the multiple
transmission flow paths and jet the joined flow to open
space. The multiple confluence jetting units discharge
multiple jet flows, of which at least one of flow rates or
traveling directions vary with time, synchronized with
each other.

BRIEF DESCRIPTION OF DRAWINGS

[0007]

[Fig. 1] Fig. 1 is a perspective view of a housing
equipment device according to a first embodiment.
[Fig. 2] Fig. 2 is a plan view that shows an example of
the housing equipment device according to the first
embodiment.
[Fig. 3] Fig. 3 is a first diagram that shows a process
of oscillation of a fluidic oscillator.
[Fig. 4] Fig. 4 is a second diagram that shows a
process of oscillation of the fluidic oscillator.
[Fig. 5] Fig. 5 is a third diagram that shows a process
of oscillation of the fluidic oscillator.
[Fig. 6] Fig. 6 is a fourth diagram that shows a
process of oscillation of the fluidic oscillator.
[Fig. 7] Fig. 7 is a plan view that shows internal
spaces of transmission flow paths in the housing
equipment device according to the first embodiment.
[Fig. 8] Fig. 8 is a diagram that shows a vertical cross
section of a confluence jetting unit in the housing
equipment device according to the first embodiment.
[Fig. 9] Fig. 9 is a first diagram that shows a flow of a
fluid in the housing equipment device according to
the first embodiment.
[Fig. 10] Fig. 10 is a second diagram that shows a
flow of a fluid in the housing equipment device ac-
cording to the first embodiment.
[Fig. 11] Fig. 11 is a third diagram that shows a flow of
a fluid in the housing equipment device according to
the first embodiment.
[Fig. 12] Fig. 12 is a diagram that shows a vertical
cross section taken along line A-A in Fig. 1.
[Fig. 13] Fig. 13 is a diagram that shows a transverse
cross section taken along line B-B in Fig. 1.
[Fig. 14] Fig. 14 is a diagram that shows a vertical
cross section taken along line C-C in Fig. 1.
[Fig. 15] Fig. 15 is a diagram that shows a transverse
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cross section taken along line D-D in Fig. 1.
[Fig. 16] Fig. 16 is a diagram that shows an example
of an intake opening in the housing equipment de-
vice according to the first embodiment.
[Fig. 17] Fig. 17 is a diagram that shows an example
of a protrusion in the housing equipment device
according to the first embodiment.
[Fig. 18] Fig. 18 is a diagram that shows another
example of arrangement of multiple confluence jet-
ting units.
[Fig. 19] Fig. 19 is a diagram that shows an example
of fluid jetting ports in the housing equipment device
according to the first embodiment.
[Fig. 20] Fig. 20 is a perspective view of a housing
equipment device according to a second embodi-
ment.
[Fig. 21] Fig. 21 is a plan view that shows an example
of the housing equipment device according to the
second embodiment.
[Fig. 22] Fig. 22 is a plan view that shows a first
discharge mode of the housing equipment device
according to the second embodiment.
[Fig. 23] Fig. 23 is a plan view that shows a second
discharge mode of the housing equipment device
according to the second embodiment.
[Fig. 24] Fig. 24 is a plan view that shows a state in
which two sidewalls of the housing equipment device
according to the second embodiment have been
rotated.
[Fig. 25] Fig. 25 is a plan view that shows another
example of the first discharge mode of the housing
equipment device according to the second embodi-
ment.
[Fig. 26] Fig. 26 is a plan view that shows another
example of the second discharge mode of the hous-
ing equipment device according to the second em-
bodiment.

DESCRIPTION OF EMBODIMENTS

[0008] There will now be described embodiments re-
lated to the first disclosure and a second disclosure. In the
following description, like reference characters denote
like constituting elements, and repetitive description will
be omitted. In each drawing, part of the constituting
elements may be appropriately omitted, enlarged, or
reduced, for the sake of convenience. Each drawing is
to be viewed according to the orientation of the reference
characters. The structures and shapes referred to in the
present specification include not only structures and
shapes that exactly match what is mentioned in the
present specification, but also structures and shapes that
deviate by the amount of errors, such as dimensional
errors and manufacturing errors. In each drawing, part of
a member less important in describing the embodiments
may be omitted.
[0009] Terms including ordinal numbers, such as "first"
and "second", are used to describe various constituting

elements. However, such terms are used only to distin-
guish one constituting element from another and do not
limit the configurations of the first disclosure and the
second disclosure. Also, each of the following embodi-
ments is provided as an example to assist in understand-
ing of the first disclosure and the second disclosure and
does not limit the configurations of the first disclosure and
the second disclosure.
[0010] The technologies of the first disclosure and the
second disclosure are applicable to various types of
housing equipment devices equipped with a discharge
device that discharges a fluid. This fluid is not limited and
may be a gas, a liquid, or a multiphase fluid. As an
example, housing equipment devices of the first disclo-
sure and the second disclosure can be applied to a device
that discharges a liquid. Examples of such a device
include a shower, faucet, sprinkler system, and chemical
spraying device. As an example, the housing equipment
devices of the first disclosure and the second disclosure
can be applied to a device that discharges a gas. Ex-
amples of such a device include a dryer, hair dryer, hand
dryer, and heating and cooling equipment. As an exam-
ple, the housing equipment devices of the first disclosure
and the second disclosure can be applied to a device that
discharges a multiphase fluid. Examples of such a device
include a bathroom shower and a hand washing faucet
device for water containing bubbles.

First Embodiment

[0011] In terms of usability and design, it is desirable to
downsize a housing equipment device, and such down-
sizing can expand the applicable range of the device.
When a device that generates a single fluid jet is used,
such as the oscillator described in Patent Literature 1,
multiple fluidic oscillators need to be provided to generate
multiple fluid jets, which is disadvantageous for down-
sizing.
[0012] In order to discharge synchronized jet flows, a
configuration with a moving part, such as an impeller and
a gear, added is also conceivable. However, in this case,
a failure may occur due to wear of the moving part or dust
caught in the moving part, for example.
[0013] The housing equipment device according to the
first disclosure is made based on these findings and can
implement synchronized jet flows without using a moving
part. Since there is no moving part, a failure due to wear
thereof or dust caught therein scarcely occurs. As an
example, when applied to the cleaning use, the synchro-
nized jet flows can expand the range of cleaning. Also, as
an example, when applied to the use of jetting toward a
human body, the synchronized jet flows can provide a
favorable massage sensation. In the following, the tech-
nology of the first disclosure will be described with re-
ference to the first embodiment.
[0014] There will now be described devised features of
a housing equipment device 100 according to the first
embodiment. Fig. 1 and Fig. 2 are now referred to. The
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first embodiment of the first disclosure is the housing
equipment device 100 that can be used as a water
discharge device, which discharges hot water and water
toward a human body to provide a massage sensation.
Hereinafter, the housing equipment device 100 may also
be referred to as the device 100. The device 100 includes
a fluidic oscillator 10, a branch flow path 6 that is con-
nected to a discharge port 2 of the fluidic oscillator 10 and
has multiple branch outlets 61 and 62, multiple transmis-
sion flow paths 7 connected respectively to the multiple
branch outlets 61 and 62, and multiple confluence jetting
units 8 that are connected to flow path outlets 171 and
172 of the multiple transmission flow paths 7 and that join
the flows of a fluid from the multiple transmission flow
paths 7 and jet it to open space. As shown in Fig. 1, one
transmission flow path is connected to each branch out-
let. The multiple confluence jetting units 8 discharge
multiple jet flows K, of which the traveling directions vary
with time, synchronized with each other. In the descrip-
tion of the first embodiment, a flow that jets out from a
small hole to open space will be referred to as a "jet flow",
a fluctuating jet flow will be referred to as a "fluctuating
flow", and a pulsating jet flow will be referred to as a
"pulsating flow". In concept, the jet flow includes the
fluctuating flow and the pulsating flow.
[0015] The multiple jet flows K being synchronized
include the multiple jet flows K having the same period
of time variation. When the multiple jet flows K respec-
tively draw wavy trajectories in parallel planes, the case
where waves oscillate in the same direction is called the
same phase, and the case where waves oscillate in
opposite directions is called the opposite phases. The
device 100 is capable of discharging multiple jet flows K in
the same phase. The device 100 is also capable of
discharging multiple jet flows K in opposite phases.
[0016] For the sake of convenience, on a plane as
shown in the figure, front and rear directions on the plane
along the discharge direction of the fluidic oscillator 10
will be referred to as X directions, left and right directions
perpendicular to the front and rear directions on the plane
will be referred to as Y directions, and vertical up and
down directions will be referred to as Z directions. In the X
directions, the direction of the arrow will be referred to as
"rear" or "rearward", and the direction opposite to the
arrow direction will be referred to as "front" or "frontward".
In the Y directions, the direction of the arrow will be
referred to as "right" or "rightward", and the direction
opposite to the arrow direction will be referred to as "left"
or "leftward". An X direction, a Y direction, and a Z
direction are perpendicular to each other. This is not
limited to the case where they are strictly perpendicular,
but also includes the case where they are nearly perpen-
dicular. Such description regarding directions does not
limit the posture of the device 100 during its use, and the
device 100 may be used in any posture depending on the
application.
[0017] The configuration of the fluidic oscillator 10 will
be described. The fluidic oscillator 10 includes a flow path

body 5 having an inlet port 1 and a single discharge port 2.
In the fluidic oscillator 10, a fluid supplied from the outside
to the inlet port 1 flows through the flow path body 5 and is
discharged through the discharge port 2. As shown in Fig.
1 and Fig. 2, the flow path body 5 is a vertically flattened
box member that surrounds a path space 18, which
serves as a path for the fluid. The flow path body 5
includes a ceiling part 51 and a bottom part 52 that
sandwich the path space 18, intermediate walls 55 and
56 for dividing the path space 18 into three parts in the left
and right directions, and outer walls 57 and 58 that
surround the path space 18 from the sides. The inlet port
1 is provided at an upstream end of the flow path body 5
so as to supply the fluid to the path space 18. The
discharge port 2 is provided at a downstream end of
the flow path body 5 so as to discharge the fluid from
the path space 18. The intermediate walls 55 and 56
include a first intermediate wall 55 and a second inter-
mediate wall 56 provided symmetrically across a bisector
with respect to the left and right directions (hereinafter,
referred to as the center lineCL) of the fluidic oscillator 10.
The center in the left and right directions of each of the
inlet port 1 and the discharge port 2 is positioned on the
center line CL.
[0018] When the oscillation condition is satisfied, the
fluidic oscillator 10 discharges a wavy flow J through the
discharge port 2. In the state where the wavy flow J is
discharged, at least one of the direction of discharge from
the discharge port 2 or the discharge amount of the wavy
flow J periodically changes. Because of its discharge
mode, the wavy flow J may be sometimes referred to
as a motion flow, an oscillating flow, or the like. As the
fluidic oscillator, a fluidic oscillator based on a publicly-
known principle can be employed, such as one that
generates a Karman vortex to induce a wavy motion
jet, or one that uses the Coanda effect to induce a wavy
motion jet. Since the fluidic oscillator itself is publicly
known, detailed description therefor will be omitted.
[0019] The fluidic oscillator 10 according to the present
embodiment includes a main path 13, a first feedback
path 11, and a second feedback path 12. The first feed-
back path 11 and the second feedback path 12 may be
collectively referred to as feedback paths. The main path
13 is a path extending along the center line CL and
includes a portion formed between the first intermediate
wall 55 and the second intermediate wall 56 and a portion
formed between the outer walls 57 and 58. In the main
path 13, a fluid supplied through the inlet port 1 flows
toward the discharge port 2. The fluid flowing through the
main path 13 is referred to as a "main fluid M".
[0020] The first feedback path 11 is a path extending in
a substantially X direction to the left of the main path 13.
The first feedback path 11 is formed between the first
intermediate wall 55 and the first outer wall 57. The
second feedback path 12 is a path extending in a sub-
stantially X direction to the right of the main path 13. The
second feedback path 12 is formed between the second
intermediate wall 56 and the second outer wall 58. The
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first feedback path 11 and the second feedback path 12
can be configured symmetrically. The feedback paths are
paths through which part of the main fluid M is fed back
from a downstream part 132 to an upstream part 131 in
the main path 13. Hereinafter, a fluid flowing through a
feedback path will be referred to as a "feedback fluid B".
[0021] With reference also to Fig. 3, Fig. 4, Fig. 5, and
Fig. 6, the operating principle of the fluidic oscillator 10
according to the present embodiment will be described.
As shown in Fig. 3, when a main fluid M is flowing closer to
a second intermediate wall 56 side, the main fluid M flows
along the wall surface of the second intermediate wall 56
due to the Coanda effect (the circle P). At the time, a
feedback fluid B flows into a second feedback path 12
(the circle Q).
[0022] As shown in Fig. 4, the feedback fluid B that has
flowed through the second feedback path 12 applies
pressure to the main fluid M in an upstream part 131.
The main fluid M is pushed by the pressure from the
feedback fluid B and separates from the second inter-
mediate wall 56, and a vortex W1 is generated in the
space formed after the separation (the circle P).
[0023] As shown in Fig. 5, the vortex W1 gradually
grows into a large vortex and applies pressure to the
main fluid M toward a first intermediate wall 55. When the
main fluid M approaches the first intermediate wall 55, the
main fluid M flows along the wall surface of the first
intermediate wall 55 due to the Coanda effect (the circle
P). At the time, a feedback fluid B flows into a first feed-
back path 11 (the circle Q).
[0024] As shown in Fig. 6, the feedback fluid B that has
flowed through the first feedback path 11 applies pres-
sure to the main fluid M in the upstream part 131. The
main fluid M is pushed by the pressure from the feedback
fluid B and separates from the first intermediate wall 55; a
second vortex W2 is generated in the space formed after
the separation, and the vortex W1 becomes smaller and
smaller. Thus, the vortex W1 between the main fluid M
and the second intermediate wall 56 and the vortex W2
between the main fluid M and the first intermediate wall
55 are alternately generated and repeat growing and
shrinking, so that the fluidic oscillator 10 reaches an
oscillation state in which the discharge direction of the
main fluid M changes periodically. As a result, the fluidic
oscillator 10 discharges a wavy flow J through the dis-
charge port 2. As shown in these figures, the wavy flow J
can be said to be a flow of fluid of which the traveling
direction swings.
[0025] With reference to Fig. 1 and Fig. 2, the branch
flow path 6 will be described. The branch flow path 6
includes a branch inlet 63 connected to the dischargeport
2, and the multiple branch outlets 61 and 62. The branch
inlet 63 is provided at an upstream end of a branch flow
path body 68, and the branch outlets 61 and 62 are
provided at a downstream end of the branch flow path
body 68. In the example of Fig. 1, the fluid that flows in the
front direction from the branch inlet 63 branches in two
directions in the branch flow path 6, is bent approximately

90 degrees, and is discharged downward through each of
the branch outlets 61 and 62.
[0026] With reference to Fig. 1 and Fig. 7, the transmis-
sion flow paths 7 will be described. In Fig. 7, internal
spaces 7P and 7Q of the transmission flow paths 7 are
shown in an exposed state. The transmission flow paths 7
include a transmission flow path body 70, transmission
inlets 73 and 74 connected to the branch outlets 61 and
62, and the flow path outlets 171 and 172 connected to
jetting unit inlets 83 and 84 of the confluence jetting units
8. In the example of Fig. 1, the transmission flow paths 7
include a pair of transmission inlets 73 and 74 and four
pairs of flow path outlets 171 and 172.
[0027] The transmission flow path body 70 is a verti-
cally flattened box with its long side directions in the front
and rear directions and shows a rectangular shape in
plan view. The transmission flow path body 70 has the
internal spaces 7P and 7Q that communicate with the
transmission inlets 73 and 74 and the flow path outlets
171 and 172. The transmission inlets 73 and 74 are pipe-
shaped portions protruding upward from a ceiling part of
the transmission flow path body 70 and communicate
with the upper side of the internal spaces 7P and 7Q. The
transmission inlets 73 and 74 are aligned left and right
along a bisector with respect to the front and rear direc-
tions of the ceiling part. The transmission inlets 73 and 74
are arranged along the left and right directions. The flow
path outlets 171 and 172 are pipe-shaped portions pro-
truding downward from a bottom part of the transmission
flow path body 70 and communicate with the lower side of
the internal spaces 7P and 7Q. In the example of Fig. 1,
each pair of flow path outlets 171 and 172 are aligned
front and rear along a bisector with respect to the left and
right directions of the bottom part.
[0028] The internal spaces 7P and 7Q in the transmis-
sion flow path body 70 are spaces surrounded by a
peripheral wall 79 and are separated on left and right
sides by a partition wall 77. The internal spaces 7P and
7Q include the internal space 7P on the left side of the
partition wall 77 and the internal space 7Q on the right
side of the partition wall 77. The partition wall 77 includes
a partition wall body 78 extending along the bisector with
respect to the left and right directions of the bottom part,
guide recesses 75 recessed from the partition wall body
78 toward the internal space 7Q side, and guide recesses
76 recessed from the partition wall body 78 toward the
internal space 7P side. A lower part of each guide recess
75 leads to a flow path outlet 171, and a lower part of each
guide recess 76 leads to a flow path outlet 172. The fluid
from the transmission inlet 73 flows into the internal
space 7P in the transmission flow path body 70 and is
discharged through the flowpath outlets 171 via the guide
recesses 75. The fluid from the transmission inlet 74
flows into the internal space 7Q in the transmission flow
path body 70 and is discharged through the flow path
outlets 172 via the guide recesses 76.
[0029] With reference to Fig. 1 and Fig. 8, the conflu-
ence jetting units 8 will be described. The housing equip-
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ment device 100 includes multiple confluence jetting
units 8; when the confluence jetting units 8 are distin-
guished from each other, an alphabet is added at the end
of the reference numeral, and, when the confluence jet-
ting units 8 are collectively referred to, no alphabet is
added. In the example of Fig. 1, the housing equipment
device 100 includes four confluence jetting units 8A, 8B,
8C, and 8D. The confluence jetting units 8A and 8B emit
jet flows in the same phase, and the confluence jetting
units 8C and 8D emit jet flows in the same phase. The
confluence jetting unit 8A and the confluence jetting unit
8C emit jet flows in opposite phases, respectively.
[0030] Fig. 8 shows a vertical cross section along a
bisector with respect to the left and right directions of a
confluence jetting unit 8. Each confluence jetting unit 8
includes a jetting unit body 80, the jetting unit inlets 83 and
84 connected to the flow path outlets 171 and 172, and a
jetting port 81 where the flows of the fluid from the jetting
unit inlets 83 and 84 are joined and jetted to open space.
Within the jetting unit body 80, a confluence part 87
leading to the jetting port 81, a first passage 85 leading
from the jetting unit inlet 83 to the confluence part 87, and
a second passage 86 leading from the jetting unit inlet 84
to the confluence part 87 are provided.
[0031] The fluid from the jetting unit inlet 83 flows
through the first passage 85 into the confluence part
87, and the fluid from the jetting unit inlet 84 flows through
the second passage 86 into the confluence part 87. The
flows of the fluid from these passages are joined at the
confluence part 87 and jetted as a jet flow K through the
jetting port 81 to open space. The first passage 85 and the
second passage 86 are connected at a predetermined
confluence angle. As an example, the confluence angle
can be set within the range from 60 degrees to 160
degrees inclusive.
[0032] With reference to Fig. 9, Fig. 10, and Fig. 11,
flows of a fluid in the device 100 will be described. Each of
Fig. 9, Fig. 10, and Fig. 11 schematically illustrates a flow
of a fluid in the device 100. The wavy flow J discharged
through the discharge port 2 of the fluidic oscillator 10
changes its traveling direction to the left or right depend-
ing on time, as shown in Fig. 5 to Fig. 8. In the following,
the flow of fluid will be described for each of the cases
where the traveling direction of the wavy flow J is right-
ward, leftward, and straight ahead.
[0033] In the state shown in Fig. 9, a fluid J discharged
through the discharge port 2 flows diagonally rightward
from the branch inlet 63 of the branch flow path 6, passes
through the branch outlet 61 and the transmission inlet
73, and flows into the internal space 7P of the transmis-
sion flow paths 7. The fluid J flowing through the branch
outlet 61 is referred to as a first fluid J1. The first fluid J1
that has flowed into the internal space 7P flows into the
first passage 85 of each of the confluence jetting units 8A
and 8B, through the corresponding flow path outlet 171
and jetting unit inlet 83. The first fluid J1 that has flowed
into the first passage 85 of each of the confluence jetting
units 8A and 8B is jetted as a jet flow K in a direction along

an extended line, from the corresponding jetting port 81,
of the extending direction of the first passage 85. In the
example of Fig. 9, each jet flow K is jetted downward in the
figure.
[0034] In the state shown in Fig. 11, a fluid J discharged
through the discharge port 2 flows diagonally leftward
from the branch inlet 63 of the branch flow path 6, passes
through the branch outlet 62 and the transmission inlet
74, and flows into the internal space 7Q of the transmis-
sion flow paths 7. The fluid J flowing through the branch
outlet 62 is referred to as a second fluid J2. The second
fluid J2 that has flowed into the internal space 7Q flows
into the second passage 86 of each of the confluence
jetting units 8A and 8B, through the corresponding flow
path outlet 172 and jetting unit inlet 84. The second fluid
J2 that has flowed into the second passage 86 of each of
the confluence jetting units 8A and 8B is jetted as a jet
flow K in a direction along an extended line, from the
corresponding jetting port 81, of the extending direction
of the second passage 86. In the example of Fig. 11, each
jet flow K is jetted upward in the figure.
[0035] In the state shown in Fig. 10, the fluid J dis-
charged through the discharge port 2 flows straight
ahead from the branch inlet 63 of the branch flow path
6. Therefore, the fluid J branches into the first fluid J1 and
the second fluid J2 at the branch inlet 63 and flows along
the paths shown in Fig. 9 and Fig. 11 simultaneously. The
first fluid J1 and the second fluid J2 are then joined again
at each confluence part 87 through the corresponding
first passage 85 and second passage 86 and jetted as a
jet flow K through the corresponding jetting port 81.
[0036] Each jet flow K has momentum obtained by
combining the momentum of the first fluid J1 from the
jetting unit inlet 83 and the momentum of the second fluid
J2 from the jetting unit inlet 84. In the state only with the
first fluid J1 (Fig. 9), each jet flow K is jetted in the direction
of an extended line of the corresponding first passage 85,
and, in the state only with the second fluid J2 (Fig. 11),
each jet flow K is jetted in the direction of an extended line
of the corresponding second passage 86. In an inter-
mediate state in which the first fluid J 1 and the second
fluid J2 flow simultaneously, each jet flow K is jetted in a
direction corresponding to the ratio of the momenta of the
first fluid J1 and the second fluid J2, between the ex-
tended lines of the corresponding first passage 85 and
second passage 86. In the state shown in Fig. 10, the
momenta of the first fluid J1 and the second fluid J2 are
the same, and each jet flow K travels straight sideways
from the corresponding jetting port 81.
[0037] The device 100 can jet, from multiple conflu-
ence jetting units 8, jet flows K that each swing synchro-
nously with the swing of the wavy flow J discharged from
the fluidic oscillator 10. That is, the device 100 can be
equipped with as many confluence jetting units 8 as can
be connected to the internal spaces 7P and 7Q of the
transmission flow paths 7, and jet flows K that swing
synchronously with each other can be jetted from the
respective confluence jetting units 8. As a result, the
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device 100 can jet the fluid in a plane formed by the
arrangement direction of the multiple confluence jetting
units 8 and the swinging directions of the jet flows K.
[0038] With reference to Fig. 12, Fig. 13, Fig. 14, and
Fig. 15, the area of a cross section perpendicular to the
flow of fluid (hereinafter, simply referred to as the "cross-
sectional area") in each fluid passage will be described.
The reference sign S2 in Fig. 12 indicates the cross-
sectional area of the discharge port 2 of the fluidic oscil-
lator 10, at a cross section taken along line A-A. The
reference signs S61 and S62 in Fig. 13 indicate the cross-
sectional areas of the branch outlets 61 and 62, at a cross
section taken along line B-B. The reference signs S7P
and S7Q in Fig. 14 indicate the cross-sectional areas of
the internal spaces 7P and 7Q, at a cross section of the
transmission flow paths 7 taken along line C-C. The
reference signs S83 and S84 in Fig. 15 indicate the
cross-sectional areas of the jetting unit inlets 83 and
84, at a cross section taken along line D-D.
[0039] As a result of intensive research conducted by
the inventors, it is suggested that, when the cross-sec-
tional area of a fluid passage located downstream of the
fluidic oscillator 10 is greater than or equal to the cross-
sectional area of a downstream end (the discharge port 2)
of the fluidic oscillator 10, a jet flow K with favorable swing
amplitude is likely to appear. This is thought to be be-
cause, when the cross-sectional area of a downstream
fluid passage is small, the fluid is likely to remain on the
downstream side. That is, it is considered that, if there is a
narrowed part in a fluid passage located downstream of
the fluidic oscillator 10, the fluid will remain on the up-
stream side of the narrowed part; accordingly, the ratio of
the momenta of the fluids flowing through the respective
branched passages will become smaller, so that the
swing amplitude will also become smaller. When a fluid
passage branches into multiple passages, the cross-
sectional area of the fluid passage can be considered
as the sum of the cross-sectional areas of the branched
passages. The cross-sectional area of every fluid pas-
sage located downstream of the fluidic oscillator 10 may
be made greater than or equal to the cross-sectional area
of the downstream end of the fluidic oscillator 10, or the
sum of the cross-sectional areas of the narrowest por-
tions in the fluid passages located downstream of the
discharge port 2 of the fluidic oscillator 10 may be made
greater than or equal to the cross-sectional area of the
discharge port 2 of the fluidic oscillator 10.
[0040] In the device 100, the sum of the cross-sectional
areas S61 and S62 of the branch outlets 61 and 62 (S61
+S62) is greater than or equal to the cross-sectional area
S2 of the discharge port 2 of the fluidic oscillator 10. Each
of the cross-sectional areas S61 and S62 may be the
cross-sectional area of a portion having the smallest
cross-sectional area of the corresponding fluid passage
in the branch flow path 6. In the device 100, the sum of the
cross-sectional areas S7P and S7Q of the internal
spaces 7P and 7Q of the transmission flow paths 7
(S7P+S7Q) is greater than or equal to the cross-sectional

area S2 of the discharge port 2 of the fluidic oscillator 10.
Each of the cross-sectional areas S7P and S7Q may be
the cross-sectional area of a portion having the smallest
cross-sectional area of the corresponding fluid passage
in the internal spaces 7P and 7Q of the transmission flow
paths 7. In the device 100, the sum of the cross-sectional
areas S83 and S84 of the jetting unit inlets 83 and 84 of
the multiple confluence jetting units 8
(S83+S84+S83+S84+S84+S83+S84+S83) is greater
than or equal to the cross-sectional area S2 of the dis-
charge port 2 of the fluidic oscillator 10. Each of the cross-
sectional areas S83 and S84 may be the cross-sectional
area of a portion having the smallest cross-sectional area
of the corresponding fluid passage in the corresponding
confluence jetting unit 8. In the device 100, the cross-
sectional area of the narrowest portion of each jetting port
81 in the multiple confluence jetting units 8 is greater than
or equal to the cross-sectional area S2 of the discharge
port 2 of the fluidic oscillator 10.
[0041] The sum of the cross-sectional areas S61 and
S62 is preferably 1.2 times or more, more preferably 2.4
times or more, the cross-sectional area S2 of the dis-
charge port 2. The sum of the cross-sectional areas S7P
and S7Q is preferably 1.2 times or more, more preferably
2.4 times or more, the cross-sectional area S2 of the
discharge port 2. The sum of the cross-sectional areas
S83 and S84 is preferably 1.2 times or more, more
preferably 2.4 times or more, the cross-sectional area
S2 of the discharge port 2. When these area ratios are 2.4
times or more, jet flows K with desired swing amplitude
are likely to appear, so that a favorable cleaning effect, a
favorable massage effect, and the like can be obtained.
[0042] With reference to Fig. 16, an intake opening 91
of the device 100 will be described. The greater the
amount of jetting from the confluence jetting units 8,
the stronger the cleaning power or the massage sensa-
tion given. As a result of repeated trials and studies, the
inventors have found that the amount of jetting from the
confluence jetting units can be increased by providing, on
the downstream side of the fluidic oscillator, an intake
hole through which a fluid can be drawn in from the
outside. Therefore, the device 100 according to the first
embodiment includes the intake opening 91 that is lo-
cated downstream of the discharge port 2 of the fluidic
oscillator 10 and through which a fluid can be drawn in
from open space. In the example of Fig. 16, the intake
opening 91 is a downward opening provided in a bottom
part 67 of the branch flow path 6, at a position down-
stream of the branch inlet 63 and before the branch into
the branch outlets 61 and 62. The shape, size, position,
and the like of the intake opening 91 may be determined
through simulations or the like, based on the desired
jetting amount.
[0043] With reference to Fig. 16 and Fig. 17, an ex-
ample of a protrusion 92 of the device 100 will be de-
scribed. Fig. 17 shows a longitudinal cross section along
a center line CL of each of the intake opening 91 and the
protrusion 92. As a result of experiments, the inventors
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have found that, when the intake opening 91 is provided,
if the flow rate is higher, the wavy flow J is more likely to
flow back through the intake opening 91 to the outside.
From the viewpoint of reducing backflow, it is desirable to
keep the fluid away from the intake opening 91. There-
fore, the device 100 according to the first embodiment
includes the protrusion 92 protruding in a fluid passage
and located near the intake opening 91 on the upstream
side thereof.
[0044] In the example of Fig. 17, the protrusion 92 is
provided, in the bottom part 67, near the intake opening
91 on the upstream side thereof and has a substantial
trapezoidal shape in plan view, of which the width in the
left and right directions gradually increases from the up-
streamside toward the downstreamside. In thisexample,
an upper surface of the protrusion 92 includes an inclined
surface 921 of which the height from the bottom part 67
gradually increases from the upstream side toward the
downstream side. The protrusion 92 having a substantial
trapezoidal shape and including the inclined surface 921
can suppress the increase in flow path resistance. From
the viewpoint of reducing backflow, an overhang part 922
projecting like an eave from the downstream side of the
protrusion 92 may be provided above the intake opening
91.
[0045] With reference to Fig. 18, another example of
the arrangement of multiple confluence jetting units will
be described. Fig. 18 is a plan view illustrating the ar-
rangement of the confluence jetting units 8. Although the
above description provides an example in which the
swinging directions of the respective confluence jetting
units 8 are the same, in terms of obtaining jet flows with
various swinging directions, the swinging directions of
the respective confluence jetting units 8 may be different
from each other. In the example of Fig. 18, the multiple
confluence jetting units 8 include multiple confluence
jetting units 8E, 8F, 8G, 8H, and 8J that discharge jet
flows swinging in directions different from each other. The
confluence jetting units 8E and 8J emit jet flows swinging
in the front and rear directions (the arrows E and J), the
confluence jetting unit 8G emits a jet flow swinging in the
left and right directions (the arrow G), and the confluence
jetting units 8F and 8H emit jet flows swinging in direc-
tions inclined with respect to the front and rear directions
and the left and right directions (the arrows F and H).
[0046] With reference to Fig. 19, an example of fluid
jetting ports 93 and 94 in the device 100 will be described.
In order to provide a massage sensation different from
that of jet flows, it is conceivable to jet pulsating flows that
do not swing and of which the amount of jetting pulsates
with time, in addition to the swinging jet flows. Therefore,
the device 100 according to the first embodiment in-
cludes the fluid jetting ports 93 and 94 that are located
downstream of the discharge port of the fluidic oscillator
10 and through which a fluid is jetted to open space. In the
example of Fig. 19, the jetting ports 93 and 94 are down-
ward openings provided in a bottom part 702 of the
transmission flow path body 70 of the transmission flow

paths 7 and communicate respectively with the internal
spaces 7P and 7Q. The shape, size, position, and the like
of each of the jetting ports 93 and 94 may be determined
through simulations or the like, based on the desired
discharge mode of the pulsating flows.
[0047] There will now be described the features of the
housing equipment device 100 according to the first
embodiment.
[0048] A housing equipment device 100 includes a
fluidic oscillator 10, a branch flow path 6 connected to
a discharge port 2 of the fluidic oscillator 10 and having
multiple branch outlets 61 and 62, multiple transmission
flow paths 7 connected respectively to the multiple
branch outlets 61 and 62, and multiple confluence jetting
units 8 that each include multiple jetting unit inlets 83 and
84 connected respectively to flow path outlets 171 and
172 of the multiple transmission flow paths 7 and that
each join flows of a fluid from the multiple transmission
flow paths 7 and jet the joined flow to open space. The
multiple confluence jetting units 8 discharge multiple jet
flows, of which at least one of flow rates or traveling
directions vary with time, synchronized with each other.
[0049] With this configuration, since multiple jet flows
can be discharged using a single fluidic oscillator 10, it is
advantageous for downsizing compared to the case
where multiple fluidic oscillators are provided. Since no
moving part is provided, the likelihood of causing a failure
due to wear of a moving part or dust caught in a moving
part can be reduced. When the device 100 is applied to
the cleaning use, the multiple synchronized jet flows can
expand the range of cleaning. When the device 100 is
applied to the use of jetting toward a human body, the
multiple synchronized jet flows can provide a favorable
massage sensation.
[0050] In the housing equipment device 100, the sum
of cross-sectional areas of the narrowest portions in the
fluid passages located downstream of the discharge port
2 of the fluidic oscillator 10 is greater than or equal to the
cross-sectional area of the discharge port of the fluidic
oscillator. In this case, a jet flow with favorable swing
amplitude can be easily achieved.
[0051] In the housing equipment device 100, the sum
of the cross-sectional areas of the branch outlets 61 and
62 is greater than or equal to the cross-sectional area of
the discharge port 2 of the fluidic oscillator 10. In this
case, a jet flow with favorable swing amplitude can be
easily achieved.
[0052] In the housing equipment device 100, the sum
of the cross-sectional areas of the multiple jetting unit
inlets 83 and 84 is greater than or equal to the cross-
sectional area of the discharge port 2 of the fluidic oscil-
lator 10. In this case, a jet flow with favorable swing
amplitude can be easily achieved.
[0053] In the housing equipment device 100, the sum
of the cross-sectional areas of the multiple transmission
flow paths 7 is greater than or equal to the cross-sectional
area of the discharge port 2 of the fluidic oscillator 10. In
this case, a jet flow with favorable swing amplitude can be
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easily achieved. With the transmission flow paths 7, the
distance between the flow path outlets 171 and 172 and
the fluidic oscillator 10 can be separated, which enables
mounting of the housing equipment device 100 without
impairing the ease of use and aesthetics thereof.
[0054] The housing equipment device 100 includes the
intake opening 91 that is located downstream of the
discharge port 2 of the fluidic oscillator 10 and through
which a fluid can be drawn in from open space. In this
case, since a fluid can be drawn in from the outside, the
amount of jetting from the confluence jetting units 8 can
be increased.
[0055] The housing equipment device 100 includes the
protrusion 92 protruding in a fluid passage and located
near the intake opening 91 on the upstream side thereof.
In this case, the fluid can be kept away from the intake
opening 91, so that backflow from the intake opening 91
can be reduced.
[0056] In the housing equipment device 100, the multi-
ple confluence jetting units 8 include multiple jetting units
8E, 8F, 8G, 8H, and 8J that discharge jet flows swinging in
directions different from each other. In this case, jet flows
with various swinging directions can be discharged. By
changing the orientations of the jetting units, jet flows
swinging in arbitrary directions can be discharged.
[0057] In the housing equipment device 100, the multi-
ple confluence jetting units 8A and 8C include multiple
jetting units that discharge jet flows in opposite phases. In
this case, jet flows swinging in opposite directions can be
discharged.
[0058] The housing equipment device 100 includes the
fluid jetting ports 93 and 94 that are located downstream
of the discharge port of the fluidic oscillator 10 and
through which a fluid is jetted to open space. In this case,
a fluid can be jetted through the jetting ports 93 and 94.
[0059] The above is a description of the first embodi-
ment.
[0060] In the following, modifications of the first embo-
diment will be described. In the drawings and description
of the modifications, like reference characters denote like
or corresponding constituting elements and members in
the first embodiment. Repetitive description already pro-
vided in the first embodiment will be omitted as appro-
priate, and configurations different from those in the first
embodiment will be intensively described.
[0061] Although the first embodiment describes an
example of branching into two in the branch flow path
6, the application is not limited thereto. The branch flow
path may branch the fluid into three or more. In this case,
the internal space in the transmission flow paths is di-
vided into the same number as the branches, and branch
flows are introduced respectively into the divided internal
spaces. In each confluence jetting unit, branch flows from
different directions are joined, so that a jet flow of which
the swinging directions vary with time can be jetted.
[0062] Although the first embodiment describes an
example in which the branch flow path 6 is bent 90
degrees, the application is not limited thereto. The branch

flow path may not be bent or may be bent at an angle
different from 90 degrees.
[0063] Although the first embodiment describes an
example in which the intake opening 91 and the protru-
sion 92 are provided in the bottom part 67 of the branch
flow path 6, the application is not limited thereto. For
example, the intake opening and the protrusion may
be provided in a ceiling part, a sidewall part, or the like
of the branch flow path.
[0064] Although the first embodiment describes an
example in which the multiple confluence jetting units 8
are arranged in a line, the application is not limited there-
to. For example, the multiple confluence jetting units may
be arranged in a position other than in a line, such as in a
staggered arrangement.
[0065] Although the first embodiment describes an
example in which the jetting ports 93 and 94 are provided
in the bottom part 702 of the transmission flow path body
70, the application is not limited thereto. For example, the
jetting ports may be provided in a ceiling part, a sidewall
part, or the like of the transmission flow path body.
[0066] Although the first embodiment describes an
example in which a feedback path is a path through which
part of the main fluid M is fed back from the downstream
part 132 to the upstream part 131 in the main path 13, the
application is not limited thereto. For example, a feed-
back path may be a path through which part of the fluid is
fed back from a downstream part of the branch flow path
to the vicinity of the discharge port 2. As long as a wavy
flow flows down through the discharge port 2, whether or
not a feedback path is provided or the connection position
thereof is not limited. The configuration of the fluidic
oscillator is not limited to that of the fluidic oscillator 10,
and any configuration that can function as a fluidic oscil-
lator based on a publicly-known principle may be in-
cluded. The fluidic oscillator is not limited to the example
of the first embodiment, and any configuration that can
function as a fluidic oscillator based on a publicly-known
principle can be adopted.
[0067] The background of the second disclosure will be
described. For example, Patent Literature 2 describes a
water discharge device capable of switching the dis-
charge mode of hot water or water and adjusting the flow
rate. This device is equipped with a switching member
that alternately switches, when a button is pressed, the
discharge mode of hot water or water discharged, be-
tween discharge through a first water hole and discharge
through a second water hole. The switching member
includes a flow rate adjusting member that adjusts the
flow rate of hot water or water discharged through each
water hole, and, by linking the flow rate adjusting member
with the button, the switching of the discharge mode of
hot water or water and the flow rate adjustment can be
performed by operation of the button.
[0068] The inventors of the subject application exam-
ined the mechanism for discharging a discharge flow
through a discharge port while switching between dis-
charge flows of different modes and obtained the follow-
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ing new recognition. When the device described in Patent
Literature 2 is used, since the jetting mode of hot water or
water discharged is switched by pressing a button to
make the switching member advance or recede, a space
for the advance and receding of the switching member is
required. Also, since this device includes a holding de-
vice for the advance or receding state to facilitate the
operation, an additional space is further required. Thus,
since these spaces are necessary, this device is disad-
vantageous for the overall downsizing of the device.
[0069] A purpose of the second disclosure is to provide
a housing equipment device that is advantageous for
downsizing and that can discharge a discharge flow while
switching between discharge flows of different modes.
[0070] In order to solve the aforementioned issue, a
housing equipment device according to one embodiment
of the second disclosure includes a flow path having an
inlet port and a single discharge port, and a discharge
mode switching unit that switches between a first dis-
charge mode of discharging a straight flow through the
discharge port and a second discharge mode of dischar-
ging a wavy flow through the discharge port. The dis-
charge mode switching unit includes a switching member
that is part of a sidewall of the flow path and that can
switch between the first discharge mode and the second
discharge mode by rotating with respect to the flow path
body.

Second Embodiment

[0071] In terms of usability and design, it is desirable to
downsize a housing equipment device, and such down-
sizing can expand the applicable range of the device.
With a device that makes the switching member advance
and recede, such as the device described in Patent
Literature 1, when a space related to the switching mem-
ber, such as a space for the advance and receding of the
switching member, is provided, the device becomes lar-
ger in relation to the space, which is disadvantageous for
downsizing. This device cannot discharge a flow through
a single outlet while switching between flows of multiple
modes and includes first flow path and water hole for a
first jetting mode and second flow path and water hole for
a second jetting mode separately. Thus, this device has
disadvantageous aspects of being larger and more com-
plex. The second disclosure is made based on these
findings and, in the following, the technology of the sec-
ond disclosure will be described with reference to the
second embodiment.
[0072] There will now be described devised features of
a housing equipment device 200 according to the second
embodiment. Fig. 20 and Fig. 21 are now referred to. The
second embodiment of the second disclosure is the
housing equipment device 200 that can be used as a
shower that discharges hot water and water. Hereinafter,
the housing equipment device 200 may also be referred
to as the device 200. The device 200 includes a flow path
3, a discharge mode switching unit 4, a branch flow path

6, and a transmission flow path 7. The flow path 3
includes a flow path body 5 having an inlet port 1 and
a single discharge port 2. The discharge mode switching
unit 4 is a mechanism for switching between a first dis-
charge mode of discharging a straight flow F through the
discharge port 2 and a second discharge mode of radially
discharging a wavy flow J through the discharge port 2.
The discharge mode switching unit 4 includes a switching
member 42 that is part of a sidewall of the flow path 3 and
that can switch between the first discharge mode and the
second discharge mode by rotating with respect to the
flow path body 5. In the description of the second embo-
diment, a flow that jets out from a small hole to open
space will be referred to as a "jet flow", a fluctuating jet
flow will be referred to as a "fluctuating flow", and a
pulsating jet flow will be referred to as a "pulsating flow".
In concept, the jet flow includes the fluctuating flow and
the pulsating flow.
[0073] For the sake of convenience, on a plane as
shown in the figure, front and rear directions on the plane
along the discharge direction of the flow path 3 will be
referred to as X directions, left and right directions per-
pendicular to the front and rear directions on the plane will
be referred to as Y directions, and vertical up and down
directions will be referred to as Z directions. In the X
directions, the direction of the arrow will be referred to as
"rear" or "rearward", and the direction opposite to the
arrow direction will be referred to as "front" or "frontward".
In the Y directions, the direction of the arrow will be
referred to as "right" or "rightward", and the direction
opposite to the arrow direction will be referred to as "left"
or "leftward". An X direction, a Y direction, and a Z
direction are perpendicular to each other. This is not
limited to the case where they are strictly perpendicular,
but also includes the case where they are nearly perpen-
dicular. Such description regarding directions does not
limit the posture of the device 200 during its use, and the
device 200 may be used in any posture depending on the
application.
[0074] The configuration of the flow path 3 will be
described. In the flow path 3, a fluid supplied from the
outside to the inlet port 1 flows through the flow path body
5 and is discharged through the discharge port 2. As
shown in Fig. 20 and Fig. 21, the flow path body 5 is a box
member that surrounds a path space 18, which serves as
a path for the fluid. The flow path body 5 includes a ceiling
part 51 and a bottom part 52 that sandwich the path space
18, intermediate walls 55 and 56 for dividing the path
space 18 into three parts in the left and right directions,
and outer walls 57 and 58 that surround the path space 18
from the sides. The inlet port 1 is provided at an upstream
end of the flow path body 5 so as to supply the fluid to the
path space 18. The discharge port 2 is provided at a
downstream end of the flow path body 5 so as to dis-
charge the fluid from the path space 18. The intermediate
walls 55 and 56 include a first intermediate wall 55 and a
second intermediate wall 56 provided symmetrically
across a bisector with respect to the left and right direc-
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tions (hereinafter, referred to as the center line CL) of the
flow path 3. The center in the left and right directions of
each of the inlet port 1 and the discharge port 2 is
positioned on the center line CL.
[0075] The flow path 3 constitutes the fluidic oscillator
10 when an oscillation condition is satisfied. In the follow-
ing, when a function as a fluidic oscillator is described, the
flow path 3 may be referred to as the fluidic oscillator 10.
When the oscillation condition is satisfied, the fluidic
oscillator 10 discharges the wavy flow J through the
discharge port 2, and, when the oscillation condition is
not satisfied, the fluidic oscillator 10 discharges the
straight flow F through the discharge port 2. With regard
to the wavy flow J, the direction of discharge from the
discharge port 2 periodically changes. Because of its
discharge mode, the wavy flow J may be sometimes
referred to as a motion flow, an oscillating flow, or the
like. The straight flow F is a flow of which the direction of
discharge from the discharge port 2 is substantially con-
stant and includes a flow parallel to the center line CL and
a flow inclined with respect to the center line CL. The
straight flow F may be sometimes referred to as a non-
motion flow, a non-oscillating flow, or the like. As the
fluidic oscillator, a fluidic oscillator based on a publicly-
known principle can be employed, such as one that
generates a Karman vortex to induce a wavy motion
jet, or one that uses the Coanda effect to induce a wavy
motion jet. Since the fluidic oscillator itself is publicly
known, detailed description therefor will be omitted.
[0076] Fig. 22 and Fig. 23 are also referred to. The
fluidic oscillator 10 according to the present embodiment
includes a main path 13, a first feedback path 11, and a
second feedback path 12. The first feedback path 11 and
the second feedback path 12 may be collectively referred
to as feedback paths. The main path 13 is a path extend-
ing along the center line CL and includes a portion formed
between the first intermediate wall 55 and the second
intermediate wall 56 and a portion formed between the
outer walls 57 and 58. In the main path 13, a fluid supplied
through the inlet port 1 flows toward the discharge port 2.
Hereinafter, as shown in Fig. 22 and Fig. 23, a fluid
flowing through the main path 13 will be referred to as
a "main fluid M".
[0077] The first feedback path 11 is a path extending in
a substantially X direction to the left of the main path 13.
The first feedback path 11 is formed between the first
intermediate wall 55 and the first outer wall 57. The
second feedback path 12 is a path extending in a sub-
stantially X direction to the right of the main path 13. The
second feedback path 12 is formed between the second
intermediate wall 56 and the second outer wall 58. The
first feedback path 11 and the second feedback path 12
can be configured symmetrically. The feedback paths are
paths through which part of the main fluid M is fed back
from a downstream part 132 to an upstream part 131 in
the main path 13. Hereinafter, a fluid flowing through a
feedback path will be referred to as a "feedback fluid B".
[0078] The configuration of the fluidic oscillator 10 in

the present embodiment is the same as that of the fluidic
oscillator 10 in the first embodiment, and repetitive de-
scription will be omitted. Also, the operating principle of
the fluidic oscillator 10 in the present embodiment is the
same as that of the fluidic oscillator 10 in the first embodi-
ment, and Fig. 3, Fig. 4, Fig. 5, Fig. 6 and the description
thereof are applicable.
[0079] The fluidic oscillator 10 can stop the oscillation
by making the flow rate of a feedback fluid B smaller than
a threshold. For this purpose, a feedback path may be
blocked, or a feedback path may be narrowed. The fluidic
oscillator 10 can stop the oscillation by breaking the
symmetry of at least one of the main path 13 or the
feedback paths. In the first discharge mode shown in
Fig. 22, the fluidic oscillator 10 rotates the switching
member 42 to narrow the feedback paths and stop the
oscillation. In the second discharge mode shown in Fig.
23, the fluidic oscillator 10 rotates the switching member
42 to widen the feedback paths and induce oscillation.
[0080] The discharge mode switching unit 4 will be
described. The discharge mode switching unit 4 can
switch between the first discharge mode and the second
discharge mode. As shown in Fig. 20, the discharge
mode switching unit 4 includes an opening support 41,
the switching member 42, a connection shaft 43, an
attachment 44, an O-ring 45, and an operating part 46.
The opening support 41 is an annular portion surrounding
a circular opening formed in the ceiling part 51, above the
upstream part 131 of the main path 13. The opening
support 41 may be formed integrally with the ceiling part
51 or may be formed separately from the ceiling part 51.
[0081] The switching member 42 has a surface 422 in
contact with the flow path body 5, in a circumferential
surface surrounding a rotational axis line of the switching
member 42. As shown in Fig. 21 and Fig. 22, for smooth
rotation with respect to the flow path body 5, the surface
422 is desirably a surface along an arc that is coaxial with
the rotational axis line of the switching member 42. In this
regard, the surface 422 can include at least one of a
convex surface of partial cone shape or a convex surface
of partial cylinder shape. When the surface 422 is a
convex surface of partial cone shape, a surface 522 of
the flow path body 5 that is in contact with the switching
member 42 may be a concave surface of partial cone
shape. When the surface 422 is a convex surface of
partial cylinder shape, the surface 522 may be a concave
surface of partial cylinder shape.
[0082] In the example of Fig. 21, the surface 422
includes a convex surface of partial cylinder shape,
and the surface 522 includes a concave surface of partial
cylinder shape. In the example of Fig. 21, the switching
member 42 includes two partial cylinder parts 423 and
424, which each are a column with a substantial quadrant
as the base. In the state of Fig. 21, the two partial cylinder
parts 423 and 424 are arranged symmetrically across the
center line CL. The partial cylinder parts 423 and 424
each have a three-dimensional shape that can be formed
by moving a substantial quadrant up and down. The
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switching member 42 has functions to narrow and widen
at least one of the main path 13 and the feedback paths by
rotating around the rotational axis line extending verti-
cally.
[0083] As shown in Fig. 20, the connection shaft 43 is a
member that is fixed to the switching member 42 and
extends upward from the switching member 42, and the
O-ring 45 is attached to the outer circumference of the
connection shaft 43. The connection shaft 43 is con-
nected to the operating part 46 by being fitted into an
insertion hole provided on a lower surface of the operat-
ing part 46. The attachment 44 is attached to the opening
support 41 by a fixture, such as a screw, and supports the
switching member 42, the connection shaft 43, and the
operating part 46 so that theyare rotatable. The operating
part 46 is an operation knob used by a user to input an
operation to rotate the switching member 42. The oper-
ating part 46 is connected to the connection shaft 43, and,
by rotating the operating part 46, the connection shaft 43
and the switching member 42 rotate together.
[0084] With reference to Fig. 20 and Fig. 21, the branch
flow path 6 will be described. The branch flow path 6
includes a branch inlet 63 connected to the dischargeport
2, and multiple branch outlets 61 and 62. The branch inlet
63 is provided at an upstream end of a branch flow path
body 68, and the branch outlets 61 and 62 are provided at
a downstream end of the branch flow path body 68. In the
example of Fig. 20, the fluid that flows in the front direction
from the branch inlet 63 branches in two directions in the
branch flow path 6, is bent approximately 90 degrees,
and is discharged downward through each of the branch
outlets 61 and 62.
[0085] With reference to Fig. 20, the transmission flow
path 7 will be described. The transmission flow path 7
includes transmission inlets 73 and 74 connected to the
branch outlets 61 and 62, and multiple jetting ports 71 and
72 communicating with open space. The transmission
inlets 73 and 74 are pipe-shaped portions protruding
upward from a ceiling part of a transmission flow path
body 70 and provided in the middle of the ceiling part in a
front or rear direction. The transmission flow path body 70
is a vertically flattened box with its long side directions in
the front and rear directions and shows a rectangular
shape in plan view. The jetting ports 71 and 72 are
multiple holes provided in a bottom part of the transmis-
sion flow path body 70 and arranged in a matrix in the
front, rear, left, and right directions. As an example, the
jetting ports 71 and 72 may have shapes and arrange-
ment suitable for water sprinkling, and the transmission
flow path 7 may be used as a sprinkler plate.
[0086] The internal space of the transmission flow path
body 70 is partitioned into two internal spaces 7P and 7Q
on the left and right by a partition wall (not illustrated). The
fluid from the transmission inlet 73 flows into the internal
space 7P of the transmission flow path body 70 and is
discharged through the jetting ports 71. The fluid from the
transmission inlet 74 flows into the internal space 7Q of
the transmission flow path body 70 and is discharged

through the jetting ports 72. In the transmission flow path
7, the straight flow F jets out from the multiple jetting ports
71 and 72 in the first discharge mode, and the wavy flow J,
of which the traveling direction varies with time, jets out
from the multiple jetting ports 71 and 72 in the second
discharge mode.
[0087] With reference also to Fig. 24, the switching
member 42 will be further described. In Fig. 24, illustra-
tion of the feedback flows is omitted. In the example of
Fig. 24, the switching member 42 includes a part of each
of two sidewalls, facing each other, of the flow path 3. The
two sidewalls are exemplified by the outer walls 57 and
58, and parts of the respective two sidewalls are exem-
plified by portions 571 and 581 of the outer walls 57 and
58. That is, the portion 571 corresponds to the partial
cylinder part 423, and the portion 581 corresponds to the
partial cylinder part 424. The portions 571 and 581 are
neck-like portions at the downstream end of a path ex-
tending downstream from the inlet port 1 along the center
line CL.
[0088] In the state of Fig. 24, the two portions 571 and
581 are rotated about 30 degrees clockwise from the
state of Fig. 21. In this state, since the left-right symmetry
of the main path 13 is broken, the fluidic oscillator 10
stops oscillation and discharges the straight flow F
through the discharge port 2. Thus, by rotating the two
portions 571 and 581, the direction of the straight flow F in
the first discharge mode can be easily changed. When
the branch flow path 6 is connected, by rotating the two
portions 571 and 581 to change the direction of the
straight flow F, the fluid can be selectively supplied to
one of the branch outlets 61 and 62 or the other. As shown
in Fig. 24, when the two portions 571 and 581 are rotated
clockwise, the fluid can be supplied mainly to the branch
outlet 61. When the two portions 571 and 581 are rotated
in the opposite direction, the fluid can be supplied mainly
to the branch outlet 62. The shapes of the portions 571
and 581 and the rotational positions of the portions 571
and 581 can be set through experiments in terms of
achieving the desired wavy flow J and straight flow F.
[0089] With reference to Fig. 25 and Fig. 26, another
example of the switching member 42 will be described. In
Fig. 25, illustration of the feedback flows is omitted.
Although the aforementioned example describes an ex-
ample in which the switching member 42 includes a part
of each of two sidewalls, the application is not limited
thereto. As shown in Fig. 25 and Fig. 26, the switching
member 42 may include a part of one of two sidewalls
facing each other of the flow path 3. The two sidewalls are
exemplified by the intermediate walls 55 and 56, and a
part of one of the two sidewalls is exemplified by a portion
562 of the intermediate wall 56 that faces the main path
13. In other words, the switching member 42 is the portion
562 of the intermediate wall 56 that faces the main path
13 and is a column with a closed arc as the base (a three-
dimensional shape formed by moving the closed arc up
and down).
[0090] Hereinafter, a state in which the portion 562 has
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been rotated with respect to the intermediate wall 56, as
shown in Fig. 25, will be referred to as a rotated state, and
a state in which the portion 562 has not been rotated with
respect to the intermediate wall 56, as shown in Fig. 26,
will be referred to as a non-rotated state.
[0091] The flow path 3 in Fig. 25 and Fig. 26 will be
described as the fluidic oscillator 10. As shown in Fig. 26,
in the non-rotated state, the main path 13 has symmetry.
Therefore, the fluidic oscillator 10 oscillates with the
same functional mechanism as in the example of Fig.
23 and discharges the wavy flow J through the discharge
port 2. Meanwhile, as shown in Fig. 25, in the rotated
state, the portion 562 is placed in a state where it has
been rotated about 120 degrees clockwise from the non-
rotated state. In this state, since the left-right symmetry of
the main path 13 is broken, the fluidic oscillator 10 stops
oscillation and discharges the straight flow F through the
discharge port 2. In this example, the fluid can be sup-
plied mainly to the branch outlet 62. When the portion 562
is rotated in the opposite direction, the fluid can be
supplied mainly to the branch outlet 61. The shape of
the portion 562 and the rotational position of the portion
562 can be set through experiments in terms of achieving
the desired wavy flow J and straight flow F.
[0092] There will now be described the features of the
housing equipment device 200 according to the second
embodiment.
[0093] The housing equipment device 200 includes a
flow path 3 having an inlet port 1 and a single discharge
port 2, and a discharge mode switching unit 4 that
switches between a first discharge mode of discharging
a straight flow F through the discharge port 2 and a
second discharge mode of discharging a wavy flow J
through the discharge port 2. The discharge mode
switching unit 4 includes a switching member 42 that is
part of a sidewall of the flow path 3 and that can switch
between the first discharge mode and the second dis-
charge mode by rotating with respect to the flow path
body 5.
[0094] With this configuration, since the discharge
mode can be switched by rotating the switching member
42, a space for advance and receding of a member need
not be provided, which is advantageous for downsizing.
Also, since a fluid of multiple discharge modes can be
discharged through a single discharge port 2, it is ad-
vantageous for downsizing compared to a configuration
in which multiple discharge ports are provided.
[0095] In the housing equipment device 200, in a cir-
cumferential surface of the switching member 42 sur-
rounding a rotational axis line of the switching member
42, a surface 422 in contact with the flow path body 5
includes at least one of a convex surface of partial cone
shape or a convex surface of partial cylinder shape. A
surface 522 of the flow path body 5 in contact with the
switching member 42 includes at least one of a concave
surface of partial cone shape or a concave surface of
partial cylinder shape. In this case, the switching member
42 can rotate smoothly with respect to the flow path body

5. Also, the gap between the switching member 42 and a
portion of the flow path body 5 facing the switching
member 42 can be made smaller.
[0096] The housing equipment device 200 further in-
cludes a branch flow path 6 connected to the discharge
port 2 and having multiple branch outlets 61 and 62, and a
transmission flow path 7 connected to the branch outlets
61 and 62 and having multiple jetting ports 71 and 72
communicating with open space. In the transmission flow
path 7, a straight flow jets out through each of the multiple
jetting ports 71 and 72 in the first discharge mode, and a
jet flow, of which at least one of the flow rate or the
traveling direction varies with time, flows down through
each of the multiple jetting ports 71 and 72 in the second
discharge mode. In this case, the mode of jetting from the
jetting ports 71 and 72 can be switched. In the case of
discharging in the first discharge mode, since there is no
change in the flow rate supplied to the transmission flow
path 7, a jetting flow with no temporal change can be
discharged. In the case of discharging in the second
discharge mode, since the flow rate supplied to the
transmission flow path 7 changes due to the wavy flow
J, a jetting flow with a temporal change can be dis-
charged. With the transmission flow path 7, the distance
between the jetting ports 71 and 72 and the fluidic oscil-
lator 10 can be separated, which enables mounting of the
housing equipment device 200 without impairing the
ease of use and aesthetics thereof.
[0097] In the housing equipment device 200, the
switching member 42 includes a part of each of two
sidewalls, facing each other, of the flow path 3. In this
case, it functions as a fluidic oscillator in the second
discharge mode (wavy flow J) and, by rotating the switch-
ing member 42 from that state, the mode can be switched
to the first discharge mode (straight flow F). By rotating
the two surfaces facing each other, the direction of the
straight flow F in the first discharge mode can be easily
changed. When the branch flow path 6 is connected, the
fluid can be selectively supplied to one of the branch
outlets 61 and 62 or the other.
[0098] In the housing equipment device 200, the
switching member 42 may be configured to include a
part of one of two sidewalls facing each other of the flow
path 3. In this case, in the first discharge mode, one side
with respect to the center line CL passing through the
discharge port 2 is blocked or widened, so that the flow
path 3 can be made asymmetrical. As a result, the dis-
charge direction of the straight flow F can be inclined with
respect to the center line CL. When the branch flow path 6
is connected, the fluid can be selectively supplied to the
branch outlets 61 and 62 provided in the branch flow path
6.
[0099] The above is a description of the second em-
bodiment.
[0100] In the following, modifications of the second
embodiment will be described. In the drawings and de-
scription of the modifications, like reference characters
denote like or corresponding constituting elements and
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members in the second embodiment. Repetitive descrip-
tion already provided in the second embodiment will be
omitted as appropriate, and configurations different from
those in the second embodiment will be intensively de-
scribed.
[0101] Although the second embodiment describes an
example in which parts of respective twosidewalls, facing
each other, of the flow path 3 are the portions 571 and 581
of the outer walls 57 and 58, the application is not limited
thereto. For example, the two sidewalls may be the
intermediate walls 55 and 56.
[0102] Although the second embodiment describes an
example in which the switching member 42 is provided in
the main path 13, the application is not limited thereto. For
example, the switching member may be provided in a
feedback path. In this case, the switching member may
be a part of at least one of two sidewalls, facing each
other, of an intermediate wall and an outer wall, which
face the feedback path.
[0103] Although the second embodiment describes an
example of branching into two in the branch flow path 6,
the application is not limited thereto. The branch flow path
may branch the fluid into three or more. Although the
aforementioned embodiments describe examples in
which the branch flow path 6 is bent 90 degrees, the
application is not limited thereto. The branch flow path
may not be bent or may be bent at an angle different from
90 degrees.
[0104] Although the second embodiment describes an
example in which the switching member 42 rotates by
rotating the operating part 46, the application is not
limited thereto. The operating part may be configured
as a button, and the switching member may be config-
ured to rotate when the operating part is pressed down.
[0105] Although the second embodiment describes an
example in which a feedback path is a path through which
part of the main fluid M is fed back from the downstream
part 132 to the upstream part 131 in the main path 13, the
application is not limited thereto. For example, a feed-
back path may be a path through which part of the fluid is
fed back from a downstream part of the branch flow path
to the vicinity of the discharge port 2. As long as a wavy
flow flows down through the discharge port 2, whether or
not a feedback path is provided or the connection position
thereof is not limited. The configuration of the fluidic
oscillator is not limited to that of the fluidic oscillator 10,
and any configuration that can function as a fluidic oscil-
lator based on a publicly-known principle can be adopted.
[0106] Although the second embodiment describes an
example in which the jetting ports 71 and 72 have shapes
and arrangement suitable for water sprinkling, the appli-
cation is not limited thereto. For example, the jetting ports
71 and 72 may be provided such that flows merge and jet
out. In this case, the housing equipment device 200 can
jet out a fluctuating flow in the second discharge mode.
[0107] The first embodiment, the second embodiment,
and modifications have been described. In understand-
ing the technical ideas abstracted from the first embodi-

ment, second embodiment, and modifications, the tech-
nical ideas should not be interpreted as limited to the
contents of the first embodiment, second embodiment,
and modifications. Each of the aforementioned first em-
bodiment, second embodiment, and modifications
merely describes a specific example, and various design
modifications, including changes, addition, and deletion
of constituting elements, may be made thereto. In the first
and second embodiments, matters to which design mod-
ifications may be made are emphasized with the expres-
sion of "embodiment". However, design modifications
may also be made to matters without such expression.
Also, the hatching provided on the cross sections in the
drawings does not limit the materials of the objects with
the hatching.
[0108] Optional combinations of constituting elements
included in the first embodiment, second embodiment,
and modifications are also effective as aspects of the
technical ideas abstracted from the embodiments and
modifications. For example, with one of the first embodi-
ment, second embodiment, and modifications, an arbi-
trary matter described in another embodiment may be
combined. Also, with a modification, an arbitrary matter
described in the first embodiment, second embodiment,
or another modification may be combined. For example,
with the housing equipment device 100 shown in Fig. 1,
the discharge mode switching unit 4 in the second em-
bodiment may be combined.
[0109] Embodiments and modifications of the first dis-
closure and the second disclosure have been described.
Optional combinations of the abovementioned constitut-
ing elements are also effective. For example, with the
embodiment or a modification of the first disclosure, an
arbitrary matter described in the embodiment or modifi-
cations of the second disclosure may be combined.
Similarly, with the embodiment or a modification of the
second disclosure, an arbitrary matter described in the
embodiment or modifications of the first disclosure may
be combined.

INDUSTRIAL APPLICABILITY

[0110] The present disclosure relates to a housing
equipment device and is applicable to a housing equip-
ment device.

REFERENCE SIGNS LIST

[0111] 1 inlet port, 2 discharge port, 3 flow path, 4
discharge mode switching unit, 5 flow path body, 6 branch
flow path, 7 transmission flow path, 8 confluence jetting
unit, 10 fluidic oscillator, 42 switching member, 61, 62
branch outlet, 70 transmission flow path body, 71, 72
jetting port, 73, 74 transmission inlet, 81 jetting port, 83,
84 jetting unit inlet, 91 intake opening, 92 protrusion, 93,
94 fluid jetting port, 171, 172 flow path outlet, 100, 200
housing equipment device
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Claims

1. A housing equipment device, comprising:

a fluidic oscillator;
a branch flow path connected to a discharge port
of the fluidic oscillator and having a plurality of
branch outlets;
a plurality of transmission flow paths connected
respectively to the plurality of branch outlets;
and
a plurality of confluence jetting units that each
include a plurality of jetting unit inlets connected
respectively to flow path outlets of the plurality of
transmission flow paths and that each join flows
of a fluid from the plurality of transmission flow
paths and jet the joined flow to open space,
wherein the plurality of confluence jetting units
discharge a plurality of jet flows, of which at least
one of flow rates or traveling directions vary with
time, synchronized with each other.

2. The housing equipment device according to Claim 1,
wherein a sum of cross-sectional areas of the nar-
rowest portions in fluid passages located down-
stream of the discharge port of the fluidic oscillator
is greater than or equal to a cross-sectional area of
the discharge port of the fluidic oscillator.

3. The housing equipment device according to any one
of Claims 1 and 2, wherein a sum of cross-sectional
areas of the branch outlets is greater than or equal to
the cross-sectional area of the discharge port of the
fluidic oscillator.

4. The housing equipment device according to any one
of Claims 1 through 3,

wherein a sum of cross-sectional areas of the plur-
ality of jetting unit inlets is greater than or equal to the
cross-sectional area of the discharge port of the
fluidic oscillator.

5. The housing equipment device according to any one
of Claims 1 through 4, wherein a sum of cross-sec-
tional areas of the plurality of transmission flow paths
is greater than or equal to the cross-sectional area of
the discharge port of the fluidic oscillator.

6. The housing equipment device according to any one
of Claims 1 through 5, having an intake opening that
is located downstream of the discharge port of the
fluidic oscillator and through which a fluid can be
drawn in from open space.

7. The housing equipment device according to Claim 6,
having a protrusion protruding in a fluid passage and
located near the intake opening on an upstream side

thereof.

8. The housing equipment device according to any one
of Claims 1 through 7, wherein the plurality of con-
fluence jetting units include jetting units that dis-
charge jet flows swinging in directions different from
each other.

9. The housing equipment device according to any one
of Claims 1 through 8, wherein the plurality of con-
fluence jetting units include jetting units that dis-
charge jet flows in opposite phases.

10. The housing equipment device according to any one
of Claims 1 through 9, having a fluid jetting port that is
located downstream of the discharge port of the
fluidic oscillator and through which a fluid is jetted
to open space.

11. The housing equipment device according to Claim 1,

wherein the fluidic oscillator includes a flow path
having an inlet port and a single outlet, and the
single outlet is the discharge port,
the housing equipment device further compris-
ing a discharge mode switching unit that
switches between a first discharge mode of
discharging a straight flow through the dis-
charge port and a second discharge mode of
discharging a wavy flow through the discharge
port,
the discharge mode switching unit comprising a
switching member that is part of a sidewall of the
flow path and that can switch between the first
discharge mode and the second discharge
mode by rotating with respect to a flow path
body.

12. The housing equipment device according to Claim
11,

wherein, in a circumferential surface of the
switching member surrounding a rotational axis
line of the switching member, a surface in con-
tact with the flow path body includes at least one
of a convex surface of partial cone shape or a
convex surface of partial cylinder shape, and
wherein a surface of the flow path body in con-
tact with the switching member includes at least
one of a concave surface of partial cone shape
or a concave surface of partial cylinder shape.

13. The housing equipment device according to any one
of Claims 11 and 12, further comprising a branch flow
path connected to the discharge port and having a
plurality of branch outlets, and a transmission flow
path connected to the branch outlets and having a
plurality of jetting ports communicating with open
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space,
wherein, in the transmission flow path, a straight flow
jets out through each of the plurality of jetting ports in
the first discharge mode, and a jet flow, of which at
least one of the flow rate or the traveling direction
varies with time, flows down through each of the
plurality of jetting ports in the second discharge
mode.
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