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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a shower ap-
paratus.

Description of the Related Art

[0002] In the present technical field, a shower appara-
tus is known which discharges bubbly water by aerating
water using a so-called ejector effect. Since the water
flowing into the shower apparatus is distributed to multi-
ple nozzle holes and sprayed therefrom, when the spray
is aerated, the water flowing into the apparatus is aerated
before being distributed among the nozzle holes.
[0003] An example of such a shower apparatus is pro-
posed in National Publication of International Patent Ap-
plication No. 2006-509629. The shower apparatus de-
scribed in National Publication of International Patent Ap-
plication No. 2006-509629 comprises a plurality of nozzle
holes provided in a front face of a disk-shaped housing
shell and is configured to discharge water flowing in
through the center of a rear face of the housing shell by
distributing the water to the plurality of nozzle holes. The
shower apparatus produces bubbly water by aerating the
water which has flowed into the housing shell and dis-
tributes the bubbly water to the plurality of nozzle holes
formed so as to distribute over the entire front face of the
housing shell. Therefore, a turbulence generation/expan-
sion unit is placed in a traveling direction of the bubbly
water, causing the bubbly water to change direction by
colliding with the turbulence generation/expansion unit
and thereby spread over the entire front face of the hous-
ing shell.
[0004] Another example of a shower apparatus is pro-
posed in Japanese Patent Laid-Open No. 2006-239106.
With the shower apparatus described in Japanese Patent
Laid-Open No. 2006-239106, when a cock such as a hot
and cold mixer tap is opened, water is supplied from a
hose and passed through an orifice member. Then, the
water is mixed with air sucked through an inner suction
port open to a decompression chamber installed on a
downstream side of the orifice member and maintained
under reduced pressure at the given moment. The show-
er apparatus described in Japanese Patent Laid-Open
No. 2006-239106 produces bubbly water in this way and
discharges the bubbly water through a plurality of nozzle
holes provided in a shower head. With the shower appa-
ratus, the produced bubbly water proceeds to the nozzle
holes by changing direction by hitting a threaded member
in a partitioned pipe installed on the downstream side of
the decompression chamber as well as inner walls of the
shower head installed further downstream.

SUMMARY OF THE INVENTION

[0005] In spraying a shower using bubbly water pro-
duced by aerating water, how to set the feel of the bubbly
water hitting a user plays an important role in a quality
feel experienced by the user who takes a shower. The
shower apparatus described in Japanese Patent Laid-
Open No. 2006-239106 is intended to achieve the sen-
sation of water hitting the user intermittently as described
in paragraph 0015 of the patent literature. The term "in-
termittently" means that finely divided water droplets of
nonuniform sizes hit the user. It is considered that the
term expresses a mixed sensation of strong and weak
showers which can be experienced by the user if hit by
large-size water droplets which produce a sensation of
a strong shower and small-size water droplets which pro-
duce a sensation of a weak shower. According to con-
crete studies conducted by the present inventors, it is
presumed that in the bubbly water just produced, water
is mixed substantially uniformly with air. Subsequently,
the bubbles collide with each other as the produced bub-
bly water changes direction by hitting the threaded mem-
ber and the inner walls of the shower head, and it is con-
sidered that bubble diameters are nonuniform when the
bubbly water reaches the nozzle holes. Then, when dis-
charged from the nozzle holes, the bubbly water turns
into water droplets of nonuniform sizes. It is considered
that the sensation described above is achieved by direct-
ing the water droplets of nonuniform sizes at the user.
[0006] On the other hand, National Publication of In-
ternational Patent Application No. 2006-509629 does not
give any concrete description of properties of the bubbly
water discharged from the shower apparatus described
in the patent literature. However, as in the case of the
shower apparatus described in Japanese Patent Laid-
Open No. 2006-239106, it is considered that the shower
apparatus described in National Publication of Interna-
tional Patent Application No. 2006-509629 produces wa-
ter droplets of nonuniform sizes by supplying and dis-
charging bubbly water with nonuniform bubble diameters
from the nozzle holes and directs the water droplets of
nonuniform sizes at the user. In the shower apparatus
described in National Publication of International Patent
Application No. 2006-509629, the turbulence genera-
tion/expansion unit is placed in the traveling direction of
the bubbly water, causing the bubbly water to change
direction by colliding with the turbulence generation/ex-
pansion unit. Thus, presumably similar nonuniform bub-
ble growth takes place in the shower apparatus described
in J National Publication of International Patent Applica-
tion No. 2006-509629 and resulting water droplets of
nonuniform sizes are directed at the user.
[0007] Under these circumstances, the present inven-
tors intended to provide a shower apparatus which ena-
bles spray of a shower with a comfortable voluminous
feel as if one were being showered by large drops of rain.
The above-described conventional techniques, which
achieve the sensation of nonuniformly-sized water drop-
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lets hitting the user as described above, do not provide
spray of a shower with a voluminous feel as if the user
were being showered by large drops of rain.
[0008] To provide spray of a shower with such a new
feel, the present inventors paid attention to the state of
bubbly water in nozzle holes and just after discharge from
the nozzle holes. In the nozzle holes and after discharge
from the nozzle holes, since the bubbly water is in a state
of gas-liquid, two-phase flow in which two different types
of fluid--gas and liquid--coexist and move in the same
flow conduit, the bubbly water is considered to be flowing
in any of the typical flow patterns of bubble flow, slug
flow, and annular flow. Since these flow patterns differ in
the manner of bubble inclusion, it is considered that they
also differ in the manner of fine division after discharge
from the nozzle holes. Thus, the present inventors as-
sumed that with the conventional techniques, since the
bubble diameters in the bubbly water supplied to the noz-
zle holes are nonuniform, the bubbly water is discharged
under the coexistence of bubble flow, slug flow, and an-
nular flow, resulting in the sensation of nonuniformly-
sized water droplets hitting the user. Based on this as-
sumption, the present inventors considered it important
to control the bubble diameters of the bubbly water sup-
plied to the nozzle holes to be uniform.
[0009] However, since water is normally supplied to a
shower apparatus through a single supply port, bubbly
water is produced by aerating the water supplied through
the single supply port. On the other hand, since multiple
nozzle holes are provided, the bubbly water is stimulated
when being distributed to the nozzle holes by changing
the direction of the bubbly water, and thus it is extremely
difficult to discharge the water from the nozzle holes with-
out causing the air bubbles to grow.
[0010] To solve this problem, the present inventors
worked out a basic concept of a shower apparatus which
causes finely divided water droplets of relatively large,
uniform size to land continuously on the user by supplying
bubbly water whose bubble diameter is kept as uniform
as possible to the nozzle holes. Such a shower apparatus
allows the user to enjoy a shower with a voluminous feel
as if the user were being showered by large drops of rain.
[0011] The shower apparatus thus conceived by the
present inventors causes finely divided water droplets of
relatively large, uniform size to land continuously on the
user by supplying bubbly water whose bubble diameter
is kept as uniform as possible to the nozzle holes and
thereby allows the user to enjoy a shower with a volumi-
nous feel as if the user were being showered by large
drops of rain. Specifically, the shower apparatus includes
a water supply unit adapted to supply water, a throttle
unit installed downstream of the water supply unit and
adapted to make a cross sectional area of a flow channel
smaller than the water supply unit and thereby eject pass-
ing water downstream, an aeration unit installed down-
stream of the throttle unit and provided with an opening
adapted to produce bubbly water by aerating the water
ejected through the throttle unit, and a nozzle unit in-

stalled downstream of the aeration unit and provided with
a plurality of nozzle holes adapted to discharge the bub-
bly water.
[0012] This configuration does provide a shower which
offers a voluminous feel as if one were being showered
by large drops of rain, such as described above. Howev-
er, for example, if the face of the nozzle unit in which the
nozzle holes are formed is increased in area, the bubbles
may rise and stagnate due to buoyancy in regions distant
from the throttle unit depending on circumstances. The
present inventors found a new problem not encountered
conventionally: namely, if bubbles rise and stagnate due
to buoyancy in this way, bubbly water is not supplied
stably to the nozzle holes.
[0013] The present invention has been made in view
of the above problem and has an object to provide a
shower apparatus which can stably supply bubbly water
through all nozzle holes as well as can supply bubbly
water to the nozzle holes by keeping the bubble diameter
in the bubbly water as uniform as possible, and thereby
cause water droplets of relatively large, uniform size to
land continuously on the user so as to allow the user to
enjoy a shower with a voluminous feel as if the user were
being showered by large drops of rain.
[0014] To solve the above problem, the present inven-
tion provides a shower apparatus as defined in claim 1.
It is for discharging aerated bubbly water, and comprises:
a water supply unit adapted to supply water; a throttle
unit installed downstream of the water supply unit and
adapted to make a cross sectional area of a flow channel
smaller than the water supply unit and thereby eject pass-
ing water downstream; an aeration unit installed down-
stream of the throttle unit and provided with an opening
adapted to produce the bubbly water by aerating the wa-
ter ejected through the throttle unit; and a nozzle unit
installed downstream of the aeration unit and provided
with a plurality of nozzle holes adapted to discharge the
bubbly water by being formed along an ejection direction
of the water ejected through the throttle unit. The throttle
unit comprises at least one throttle channel formed into
a flat shape whose longer sides run along a nozzle face
in which the plurality of nozzle holes are provided. The
water ejected from the throttle channel becomes a sheet-
like stream of water, which plunges into an air-liquid in-
terface by involving air taken in through the opening and
thereby producing bubbly water, where the air-liquid in-
terface is an interface between air and water, the water
having been temporarily pooled in the aeration unit and
the nozzle unit. The produced bubbly water is discharged
through the nozzle hole.
[0015] According to the present invention, the water
supplied from the water supply unit is ejected to the aer-
ation unit and nozzle unit through the throttle unit, and
the water temporarily pooled in the aeration unit and noz-
zle unit is discharged outside through the plurality of noz-
zle holes in the nozzle unit. By involving air taken in
through the opening formed in the aeration unit, the water
ejected through the throttle unit plunges into an air-liquid
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interface between air and the water temporarily pooled
in the aeration unit and nozzle unit and thereby turns into
bubbly water to be sprayed through the plurality of nozzle
holes in the nozzle unit.
[0016] In a stage in which the water ejected through
the throttle unit plunges into the air-liquid interface and
thereby turns into bubbly water, the air bubbles in the
bubbly water can be configured to have a substantially
uniform diameter. Thus, the bubbly water can reach the
location where the nozzle holes are formed while main-
taining the substantially uniform diameter. As the bubbly
water containing air bubbles of such a substantially uni-
form diameter is supplied to the nozzle holes, a bubble
flow or slug flow can be formed in the nozzle holes or just
after discharge from the nozzle holes. When discharged
from the nozzle holes, the bubbly water containing air
bubbles of such a substantially uniform diameter and
formed as a bubble flow or slug flow in this way is finely
divided substantially uniformly by being sheared in a di-
rection substantially orthogonal to a discharge direction
without being turned into a mist as in the case of an an-
nular flow. This causes finely divided water droplets of
relatively large, uniform size to land continuously on the
user and thereby allows the user to enjoy a shower with
a voluminous feel as if the user were being showered by
large drops of rain.
[0017] Furthermore, according to the present inven-
tion, to produce bubbly water containing finer bubbles,
the throttle channel of the throttle unit is formed into a flat
shape whose longer sides run along a nozzle face in
which the plurality of nozzle holes are provided. The wa-
ter stream ejected from the throttle channel of the flat
shape rushes toward the air-liquid interface as a sheet-
like stream of water having a flat cross-sectional shape.
When the sheet-like stream of water plunges into the air-
liquid interface, in a region along the sheet-like stream
of water, convection currents arranged along the direc-
tion in which the sheet-like stream of water plunges into
the air-liquid interface are generated along a direction in
which the sheet-like stream of water extends in a sub-
stantially planar fashion. When such convection currents
are generated, generating directions of the convection
currents coincide with each other on one side of the
sheet-like stream of water and the rotational direction of
the convection currents are opposite to the rotational di-
rection of convection currents generated on the other
side, but the traveling directions of the convection cur-
rents coincide with each other near the air-liquid interface
into which the sheet-like stream of water plunges, reduc-
ing fears that neighboring convection currents will collide
with each other. On opposite ends of the sheet-like
stream of water, in addition to the convection currents
described above, convection currents toward the oppo-
site ends of the sheet-like stream of water are also gen-
erated, but in regions other than the opposite ends of the
sheet-like stream of water, only convection currents mov-
ing toward the sheet-like stream of water from opposite
sides are generated, also reducing collisions of convec-

tion currents near the air-liquid interface when viewed as
a whole.
[0018] On the other hand, when a linear stream of wa-
ter is caused to plunge into the air-liquid interface, since
the water stream plunges into the air-liquid interface as
a point rather than a line, convection currents are gen-
erated from all directions around the entry point centering
on the linear stream of water. In this way, when convec-
tion currents toward the entry point of the plunging linear
stream of water are generated from all directions around
the entry point, the convection currents are put on colli-
sion course with each other. Therefore, when a linear
stream of water is caused to plunge into the air-liquid
interface, the convection currents generated around the
entry point of the linear stream of water tend to collide
with each other. This will cause collisions of air bubbles,
which may result in enlargement of the air bubbles.
[0019] On the other hand, when a sheet-like stream of
water is generated as in the case of the present invention,
convection currents which are less prone to collisions
with each other are generated on both sides of an entry
line along which the sheet-like stream of water plunges,
as described above. Convection currents less prone to
collisions with each other, when generated in this way,
can reduce the possibility of air bubble enlargement due
to collisions of air bubbles. If the air bubbles in the bubbly
water are broken up into minute bubbles and the flow of
bubbly water is made less prone to collisions, thereby
maintaining the minute bubbles, even if the nozzle holes
are placed at locations distant from the throttle channel,
the air bubbles are supplied to the nozzle holes without
being affected by buoyancy. This makes it possible to
supply the bubbly water stably through all the nozzle
holes.
[0020] Also, in the shower apparatus according to the
present invention, preferably the air-liquid interface is
formed downstream of the opening, but upstream of the
nozzle holes.
[0021] According to this preferred aspect, the water
ejected from the throttle channel plunges into the air-
liquid interface as a sheet-like stream of water. This al-
lows forces applied by the ejected water to be transmitted
uniformly to the entire air-liquid interface, making it pos-
sible to stably position the air-liquid interface between
the nozzle holes and opening. In this way, since the air-
liquid interface is formed stably and the bubbly water is
produced by causing the sheet-like stream of water eject-
ed from the throttle channel to plunge into the air-liquid
interface, it is possible to induce such a flow of water that
will involve surrounding air at the stable air-liquid inter-
face as well as to increase the number of air bubbles
without enlarging the air bubbles also because the con-
vection currents around the water stream plunging into
the air-liquid interface are less prone to collisions with
each other.
[0022] Also, in the shower apparatus according to the
present invention, preferably at least a pair of the open-
ings are provided, being placed on opposite sides of the
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sheet-like stream of water.
[0023] According to the present invention, the ejection
of the sheet-like stream of water from the throttle channel
has the effect of inhibiting enlargement of the air bubbles
as described above, but the movement of air across the
water stream is restricted. However, according to this
preferred aspect, since the openings are provided on op-
posite sides of the sheet-like stream of water, air can be
supplied evenly to both sides of the sheet-like stream,
contributing to smooth production of the bubbly water.
[0024] Also, in the shower apparatus according to the
present invention, preferably a plurality of the throttle
channels are installed side by side in a direction along
the nozzle face. Also, preferably the plurality of throttle
channels installed side by side are arranged by keeping
a predetermined spacing from each other such that air
can pass among sheet-like streams of water ejected from
the respective throttle channels.
[0025] According to the present invention, the ejection
of the sheet-like stream of water from the throttle channel
has the effect of inhibiting enlargement of the air bubbles
as described above, but the movement of air across the
water stream is restricted. However, according to this
preferred aspect, since a plurality of the flat-shaped throt-
tle channels are installed side by side by keeping a pre-
determined spacing from each other, gaps are formed
among the sheet-like stream of water, allowing air to pass
therethrough. Therefore, air can travel between opposite
sides of the sheet-like streams, and thus air can be sup-
plied evenly to both sides of the sheet-like streams, con-
tributing to smooth production of the bubbly water.
[0026] Also, in the shower apparatus according to the
present invention, preferably the opening is provided only
on one side of the sheet-like streams of water.
[0027] According to this preferred aspect, since air can
travel between opposite sides of the sheet-like streams,
even if the opening is provided only on one side of the
sheet-like streams, air can be supplied evenly to both
sides of the sheet-like streams. Thus, the simple struc-
ture in which the opening is provided only on one side of
the sheet-like streams can contribute to smooth produc-
tion of the bubbly water.
[0028] Also, in the shower apparatus according to the
present invention, preferably the throttle channel is con-
figured to radially eject the sheet-like stream of water;
and the plurality of nozzle holes are arranged by being
scattered in a region in which the sheet-like stream of
water is ejected.
[0029] According to this preferred aspect, since the
sheet-like stream of water is ejected radially from the
throttle channel, the sheet-like stream of water can be
ejected so as to spread out from the throttle channel,
allowing the sheet-like stream of water to reach to a wider
region. Furthermore, since the sheet-like stream of water
is ejected so as to spread out from the throttle channel,
the sheet-like stream of water is ejected, spreading out
thinly, plunging into the air-liquid interface as a thinner
sheet-like stream of water, and thereby making it possible

to produce bubbly water containing finer bubbles. In this
way, since the plurality of nozzle holes are arranged by
being scattered in the region in which the sheet-like
stream of water is ejected, the plurality of nozzle holes
can be placed in a wider region and bubbly water con-
taining finer bubbles can be supplied to the plurality of
nozzle holes.
[0030] Also, in the shower apparatus according to the
present invention, preferably the sheet-like stream of wa-
ter is ejected radially from the throttle channel by being
separated into fan-shaped portions.
[0031] According to this preferred aspect, since the
sheet-like stream of water is ejected radially from the
throttle channel by being separated into fan-shaped por-
tions, gaps are created, allowing air to pass therethrough.
Therefore, air can travel between opposite sides of the
sheet-like streams, and air can be supplied evenly to both
sides of the sheet-like streams, contributing to smooth
production of the bubbly water.
[0032] The present invention provides a shower appa-
ratus which can stably discharge bubbly water through
all nozzle holes as well as can supply bubbly water to
the nozzle holes by keeping bubble diameter in the bub-
bly water as uniform as possible, and thereby cause wa-
ter droplets of relatively large, uniform size to land con-
tinuously on the user so as to allow the user to enjoy a
shower with a voluminous feel as if the user were being
showered by large drops of rain.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

FIGS. 1(A) to 1(C) are diagrams showing a shower
apparatus according to a first embodiment of the
present invention, where FIG. 1(A) is a plan view,
FIG. 1(B) is a side view, and FIG. 1(C) is a bottom
view;
FIG. 2 is a sectional view taken along line A-A in FIG.
1(B);
FIG. 3 is a sectional perspective view taken along
line B-B in FIG. 1(A);
FIG. 4 is a view taken in the direction of arrow C in
FIG. 1(B);
FIG. 5 is a sectional view taken along line B-B in FIG.
1(A), showing a flow of water in the shower appara-
tus;
FIG. 6 is a diagram showing how bubbly water is
produced in the shower apparatus according to the
first embodiment of the present invention;
FIG. 7 is a diagram showing how bubbly water is
produced in a shower apparatus according to a com-
parative example;
FIGS. 8(A) to 8(C) are diagrams showing a shower
apparatus not according to the present invention,
where FIG. 8(A) is a plan view, FIG. 8(B) is a side
view, and FIG. 8(C) is a bottom view;
FIG. 9 is a sectional view taken along line F-F in FIG.
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8(A);
FIG. 10 is an enlarged perspective sectional view
magnifying and showing a water ejection piece and
its vicinity shown in FIG. 9;
FIG. 11 is a perspective view showing the water ejec-
tion piece shown in FIG. 9;
FIG. 12 is a perspective sectional view showing a
cross section near the center of the water ejection
piece shown in FIG. 11;
FIG. 13 is a plan view showing how water is ejected
when the water ejection piece shown in FIG. 11 is
used;
FIG. 14 is a perspective view showing a variation of
the water ejection piece shown in FIG. 9;
FIG. 15 is a perspective sectional view showing a
cross section near the center of the water ejection
piece shown in FIG. 14; and
FIG. 16 is a plan view showing how water is ejected
when the water ejection piece shown in FIG. 14 is
used.

Description of Symbols

[0034]

F1: Shower apparatus
2: Body
2a: Top face
2b: Bottom face
21: Water supply unit
21a: Front wall surface
21b: Side wall
21c: Side wall
21d: Water supply port
21e: Side wall
21f: Side wall
22: Throttle unit
22a: Partition wall
22b: Side wall
22c: Side wall
22e: Side wall
22f: Side wall
221: Throttle channel
23: Aeration unit
23b: Side wall
23c: Side wall
23d: Side wall
23ea: Side wall
23eb: Side wall
23fa: Side wall
23fb: Side wall
23g: Stepped portion
231: Opening
24: Nozzle unit
24a: Side wall
24b: Side wall
24c: Side wall
24e: Side wall

24f: Side wall
242: Nozzle stub
243: Nozzle holes
BW: Bubbly water
BW1: Virtual water ejection straight line
BW2: Water stream
BW3: Air-liquid interface
WF: Sheet-like stream
WFs: Linear stream
F3: Shower apparatus
4: Body
4A: Cavity
4Aa: Abutting face
4Ab: Concave portion
4Ac: Through-hole
4B: Shower plate
4Ba: Abutting face
4Bb: Through-hole
4Bc: Concave portion
4C: Water ejection piece
4Ca: Air introducing projection
4Cb: Flange
4Cd: Throttle projection
4a: Top face
4b: Bottom face
41: Water supply unit
41d: Water supply port
42: Throttle unit
421: Throttle channel
43: Aeration unit
43b: Side wall
43c: Side wall
431: Opening
431a: Air introduction hole
44: Nozzle unit
44a: Side wall
44b: Side wall
44c: Side wall
443: Nozzle hole

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0035] An embodiment of the present invention will be
described below with reference to the accompanying
drawings. To facilitate understanding of the description,
the same components in different drawings are denoted
by the same reference numerals whenever possible and
redundant description thereof will be omitted.
[0036] Next, a shower apparatus which is a first em-
bodiment of the present invention will be described with
reference to FIGS. 1 (A) to 1 (C). FIGS. 1 (A) to 1 (C) are
diagrams showing a shower apparatus F1 according to
a first embodiment of the present invention, where FIG.
1(A) is a plan view, FIG. 1(B) is a side view, and FIG. 1
(C) is a bottom view.
[0037] As shown in FIG. 1 (A), the shower apparatus
F1 mainly includes a body 2 shaped substantially as a

9 10 



EP 2 881 178 B1

7

5

10

15

20

25

30

35

40

45

50

55

rectangular parallelepiped, and an opening 231 is formed
in a top face 2a of the shower apparatus F1 (body 2). As
shown in FIG. 1 (B), a plurality of nozzle stubs 242 are
provided in a bottom face 2b opposite the top face 2a of
the shower apparatus F1. A nozzle hole 243 is formed
in each nozzle stub 242. As shown in FIG. 1(C), the plu-
rality of nozzle stubs 242 are provided in the bottom face
2b of the body 2. According to the present embodiment,
seven rows by ten columns of nozzle stubs 242 are
formed for a total of 70 nozzle stubs.
[0038] Next, the shower apparatus F1 will be described
with reference to FIG. 2, which is a sectional view taken
along line C-C in FIG. 1(B). As shown in FIG. 2, the show-
er apparatus F1 includes a water supply unit 21, throttle
unit 22, aeration unit 23, and nozzle unit 24.
[0039] The water supply unit 21 is a part intended to
supply water and adapted to supply water introduced
through a water supply port 21 d to the throttle unit 22.
The water supply port 21 d can be connected with water
supply means (such as a water supply hose: not shown)
and the water supplied through the water supply means
is supplied from the water supply unit 21 to the throttle
unit 22. The water supply unit 21 includes a side wall 21
e and a side wall 21f running along the traveling direction
of water as part of the body 2 by being placed so as to
be parallel to each other.
[0040] The throttle unit 22 is a part installed down-
stream of the water supply unit 21 and adapted to make
the cross sectional area of a flow channel smaller than
the water supply unit 21 and thereby eject passing water
downstream. The throttle unit 22 includes a side wall 22e
and side wall 22f running along the traveling direction of
water as part of the body 2 by being placed so as to be
parallel to each other.
[0041] A single throttle channel 221 is installed in the
throttle unit 22. The throttle channel 221 is formed into a
flat, slit-like shape whose longer sides run along the di-
rection from the side wall 22e to the side wall 22f.
[0042] FIG. 4 shows what the throttle channel 221
looks like. FIG. 4 is a view taken in the direction of arrow
C in FIG. 1 (B). As shown in FIG. 4, the throttle channel
221 is formed into a flat, slit-like shape whose longer
sides run along the top face 2a and bottom face 2b of
the body 2 and whose shorter sides run along the side
wall 22e and side wall 22f.
[0043] Returning to FIG. 2, description of other parts
will be continued. The aeration unit 23 is a part installed
downstream of the throttle unit 22 and provided with the
opening 231 used to aerate the water ejected through
the throttle unit 22 and thereby turn the water into bubbly
water. The aeration unit 23 includes side walls 23ea and
23eb and side walls 23fa and 23fb, as part of the body
2, along a traveling direction of water.
[0044] The side wall 23ea and side wall 23fa are placed
so as to be parallel to each other. The side wall 23eb is
installed downstream of the side wall 23ea consecutively
with the side wall 23ea and placed obliquely so as to
expand the flow channel outward from a portion connect-

ed to the side wall 23ea downstream. Similarly, the side
wall 23fb is installed downstream of the side wall 23fa
consecutively with the side wall 23fa and placed obliquely
so as to expand the flow channel outward from a portion
connected to the side wall 23fa downstream.
[0045] The nozzle unit 24 is a part installed down-
stream of the aeration unit 23 and provided with the plu-
rality of nozzle holes 243 used to discharge bubbly water.
The nozzle holes 243 are formed in the nozzle stubs 242
(not illustrated specifically in FIG. 2).
[0046] As shown in FIG. 2, the side wall 21 e of the
water supply unit 21, the side wall 22e of the throttle unit
22, and the side wall 23ea which makes up part of the
aeration unit 23 are placed so as to lie in the same plane.
Another side wall of the aeration unit 23, i.e., the side
wall 23eb, is placed obliquely, being oriented towards
outer side faces of the body 2, and is connected to a side
wall 24e of the nozzle unit 24. Similarly, the side wall 21f
of the water supply unit 21, the side wall 22f of the throttle
unit 22, and the side wall 23fa which makes up part of
the aeration unit 23 are placed so as to lie in the same
plane. Another side wall of the aeration unit 23, i.e., the
side wall 23fb, is placed obliquely, being oriented towards
outer side faces of the body 2, and is connected to a side
wall 24f of the nozzle unit 24.
[0047] Next, the shower apparatus F1 will be described
with reference to FIG. 3, which is a sectional view taken
along line B-B in FIG. 1(A). As shown in FIG. 3, the water
supply unit 21 has a side wall 21b and side wall 21c which
connect the side wall 21 e and side wall 21f with each
other. The side wall 21 b and side wall 21 c are formed
to be longer in length along a direction orthogonal to the
direction in which water proceeds than the side wall 21
e and side wall 21f. Thus, the water supply unit 21 is
formed such that the cross section of the flow channel
will have a flat shape. A front wall surface 21 a is installed
in a boundary portion between the water supply unit 21
and throttle unit 22, and the side walls 21e, 21f, 21b, and
21c are connected to the front wall surface 21 a. The
front wall surface 21 a is made up of a portion which
extends from the side wall 21 b to the side wall 21 c and
a portion which extends from the side wall 21 c to the
side wall 21 b.
[0048] The throttle unit 22 is installed in a region on
the downstream side beyond the front wall surface 21 a.
The throttle unit 22 has a side wall 22b and side wall 22c
which connect the side wall 22e and side wall 22f with
each other. The side wall 22b and side wall 22c are
formed to be longer in length along a direction orthogonal
to the direction in which water proceeds than the side
wall 22e and side wall 22f. Thus, the cross section of the
flow channel surrounded by the side walls 22b, 22c, 22e,
and 22f of the throttle unit 22 is formed to have a flat
shape. A partition wall 22a is installed in a boundary por-
tion between the throttle unit 22 and aeration unit 23, and
the side walls 22e, 22f, 22b, and 22c are connected to
the partition wall 22a. The throttle channel 221 of a flat,
slit-like shape is formed in the partition wall 22a.
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[0049] The aeration unit 23 is installed in a region on
the downstream side beyond the partition wall 22a. The
aeration unit 23 includes a side wall 23b, side wall 23c,
and side wall 23d which connect the side walls 23ea and
23eb with the side walls 23fa and 23fb, where the side
wall 23c is placed at a location opposite to and relatively
distant from the side wall 23b and the side wall 23d is
placed at a location opposite to and relatively close to
the side wall 23b. The side wall 23c is placed on the side
of the nozzle unit 24 and the side wall 23d is placed on
the side of the throttle unit 22. Besides, a stepped portion
23g is formed to connect the side wall 23c with the side
wall 23d. The side walls 23b, 23c, and 23d are formed
to be longer in length along a direction orthogonal to the
direction in which water proceeds than the side walls
23ea and 23eb and side walls 23fa and 23fb. Therefore,
the aeration unit 23 is formed such that the cross section
of the flow channel will have a flat shape.
[0050] The nozzle unit 24 is installed in a region down-
stream of the side wall 23c. The nozzle unit 24 includes
a side wall 24b connecting the side wall 24e with the side
wall 24f and lying in the same plane as the side wall 23b
of the aeration unit 23. Furthermore, the nozzle unit 24
includes a side wall 24c connecting the side wall 24e with
the side wall 24f and lying in the same plane as the side
wall 23c of the aeration unit 23. The side walls 24b, 24c,
24e, and 24f are connected to an inner-side side wall 24a
which faces the water supply port 21 d and functions as
a terminal end of the flow channel. The nozzle stubs 242
protruding from the bottom face 2b of the body 2 are
formed in the nozzle unit 24 and the nozzle holes 243
are formed in the nozzle stubs 242.
[0051] Next, flow of water in the shower apparatus F1
will be described with reference to FIG. 5. FIG. 5 is a
simplified sectional view taken along line B-B in FIG. 1(A),
showing a state of water in the shower apparatus F1 be-
ing supplied with water.
[0052] As shown in FIG. 5, when water is supplied to
the water supply unit 21 from water supply means (not
shown) at or above a predetermined pressure, the water
is ejected downstream through the throttle channel 221
formed in the throttle unit 22. A sheet-like stream WF,
which is a sheet-like stream of water, is ejected down-
stream to the aeration unit 23 and the nozzle unit 24 from
the throttle channels 221 such that a virtual water ejection
straight line BW1 will extend to the most distant nozzle
hole 243 while avoiding interference with the side walls
23b, 23c, 23d, 23e, and 23f of the aeration unit 23 and
the side walls 24b, 24c, 24d, and 24e of the nozzle unit
24. The virtual water ejection straight line BW1 is a virtual
straight line obtained by extending an ejection direction
of the water ejected from the throttle unit 22.
[0053] When a sheet-like stream is ejected from the
throttle unit 22 in this way, water is temporarily accumu-
lated in at least part of the nozzle unit 24 and aeration
unit 23, forming an air-liquid interface BW3, which is an
interface between air and the accumulated water. Con-
sequently, the water ejected along the virtual water ejec-

tion straight line BW1 plunges into the accumulated water
through the air-liquid interface BW3 by involving the air
existing in the aeration unit 23 and thereby produces bub-
bly water BW. The bubbly water BW is divided into water
streams BW2 and discharged outside through the nozzle
holes 243. Since the opening 231 is formed in the aera-
tion unit 23, air can always be kept supplied even though
the sheet-like stream ejected along the virtual water ejec-
tion straight line BW1 plunges into the accumulated water
through the air-liquid interface BW3 by involving the air
existing in the aeration unit 23.
[0054] According to the present embodiment, the throt-
tle channel 221 of the throttle unit 22 is formed into a flat,
slit-like shape and a sheet-like stream WF is ejected
through the throttle channel 221 to produce bubbly water
BW containing fine bubbles. FIG. 6 schematically shows
how the sheet-like stream WF plunges into the air-liquid
interface BW3.
[0055] As shown in FIG. 6, a water stream ejected
through the throttle channel 221 of a flat, slit-like shape
rushes toward the air-liquid interface BW3 as a sheet-
like stream WF having a flat cross-sectional shape. When
the sheet-like stream WF plunges into the air-liquid in-
terface BW3, in a region along the sheet-like stream WF,
convection currents arranged along the direction in which
the sheet-like stream WF plunges into the air-liquid in-
terface BW3 is generated along an x direction in which
the sheet-like stream WF extends in a substantially pla-
nar fashion.
[0056] When such convection currents are generated,
generating directions of the convection currents coincide
with each other on one side (near side of the sheet-like
stream WF in FIG. 6) of the sheet-like stream WF and
the rotational direction of the convection currents are op-
posite to the rotational direction of convection currents
generated on the other side (far side of the sheet-like
stream WF in FIG. 6), but the traveling directions of the
convection currents coincide with each other near the
air-liquid interface BW3 into which the sheet-like stream
WF plunges, reducing fears that neighboring convection
currents will collide with each other. On opposite ends of
the sheet-like stream WF, in addition to the convection
currents described above, convection currents toward
the opposite ends of the sheet-like stream WF are also
generated, but in regions other than the opposite ends
of the sheet-like stream WF, only convection currents
moving toward the sheet-like stream WF from opposite
sides are generated, also reducing collisions of convec-
tion currents near the air-liquid interface BW3 when
viewed as a whole.
[0057] Next, a case where ejected water is caused to
plunge linearly into the air-liquid interface will be de-
scribed with reference to FIG. 7. This is not in accordance
with the present invention which instead requires a sheet-
like stream of water. FIG. 7 schematically shows how a
linear stream WFs plunges into the air-liquid interface
BW3.
[0058] As shown in FIG. 7, when the linear stream WFs
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is caused to plunge into the air-liquid interface BW3, since
the water stream plunges into the air-liquid interface BW3
as a point rather than a line, convection currents are gen-
erated from all directions (all directions in an xz plane in
FIG. 7) around the entry point centering on the linear
stream WFs. In this way, when convection currents to-
ward the entry point of the plunging linear stream WFs
are generated from all directions around the entry point,
the convection currents are put on collision course with
each other. Therefore, when the linear stream WFs is
caused to plunge into the air-liquid interface BW3, the
convection currents generated around the entry point of
the linear stream of water tend to collide with each other.
This will cause collisions of air bubbles, which may result
in enlargement of the air bubbles.
[0059] On the other hand, when the sheet-like stream
WF is generated as in the case of the present embodi-
ment shown in FIG. 6, convection currents which are less
prone to collisions with each other are generated on both
sides of an entry line along which the sheet-like stream
WF plunges, as described above. Convection currents
less prone to collisions with each other, when generated
in this way, can reduce the possibility of air bubble en-
largement due to collisions of air bubbles. If the air bub-
bles in the bubbly water are broken up into minute bub-
bles and the flow of bubbly water is made less prone to
collisions, thereby maintaining the minute bubbles, even
if the nozzle holes 243 are placed at locations distant
from the throttle channel 221, the air bubbles are supplied
to the nozzle holes 243 without being affected by buoy-
ancy. This makes it possible to supply the bubbly water
stably through all the nozzle holes 243.
[0060] As the bubbly water BW containing air bubbles
of such a substantially uniform diameter is supplied to
the nozzle holes 243, a bubble flow or slug flow can be
formed in the nozzle holes 243 and just after discharge
from the nozzle holes 243. When discharged from the
nozzle holes 243, the bubbly water BW containing air
bubbles of such a substantially uniform diameter and
formed as a bubble flow or slug flow in this way is finely
divided substantially uniformly by being sheared in a di-
rection substantially orthogonal to a discharge direction
without being turned into a mist as in the case of an an-
nular flow. This causes water droplets of relatively large,
uniform size to land continuously on the user and thereby
allows the user to enjoy a shower with a voluminous feel
as if the user were being showered by large drops of rain.
[0061] To achieve the operation and effect described
above, the shower apparatus F1 according to the first
embodiment of the present invention includes, as de-
scribed above, the water supply unit 21 adapted to supply
water, the throttle unit 22 installed downstream of the
water supply unit 21 and adapted to make the cross sec-
tional area of the flow channel smaller than the water
supply unit 21 and thereby eject passing water down-
stream, the aeration unit 23 installed downstream of the
throttle unit 22 and provided with the opening 231 adapt-
ed to produce bubbly water by aerating the water ejected

through the throttle unit 22, and the nozzle unit 24 in-
stalled downstream of the aeration unit 23 and provided
with the plurality of nozzle holes 243 adapted to discharge
the bubbly water BW by being formed along the ejection
direction of the water ejected through the throttle unit 22.
[0062] The throttle unit 22 includes a single throttle
channel 221 which is formed into a flat shape whose long-
er sides run along the direction of the side wall 24c serving
as the nozzle face in which the plurality of nozzle holes
243 are provided. The water ejected from the throttle
channel 221 becomes a sheet-like stream WF, which
plunges into the air-liquid interface BW3 by involving air
taken in through the opening 231 and thereby producing
bubbly water BW, where the air-liquid interface BW3 is
an interface between air and water, the water having
been temporarily pooled in the aeration unit 23 and noz-
zle unit 24.
[0063] Also, with the shower apparatus F1 according
to the present embodiment, and the air-liquid interface
BW3 is formed downstream of the opening 231, but up-
stream of the nozzle holes 243 (see FIG. 5).
[0064] According to the present embodiment, the wa-
ter ejected from the throttle channel 221 plunges into the
air-liquid interface BW3 as a sheet-like stream WF. This
allows forces applied by the ejected water to be trans-
mitted uniformly to the entire air-liquid interface BW3,
making it possible to stably position the air-liquid interface
BW3 between the nozzle holes 243 and opening 231.
Since the air-liquid interface BW3 is formed stably and
the bubbly water BW is produced by causing the sheet-
like stream WF ejected from the throttle channel 221 to
plunge into the air-liquid interface BW3, it is possible to
induce such a flow of water that will involve surrounding
air at the stable air-liquid interface as well as to increase
the number of air bubbles without enlarging the air bub-
bles also because the convection currents around the
water stream plunging into the air-liquid interface BW3
are less prone to collisions with each other.
[0065] Although in the shower apparatus F1 according
to the present embodiment, the opening 231 is provided
only on one side of the sheet-like stream WF, it is also
preferable that at least a pair of openings 231 be provid-
ed, being placed on opposite sides of the sheet-like
stream WF.
[0066] According to the present embodiment, the ejec-
tion of the sheet-like stream WF from the throttle channel
221 has the effect of inhibiting enlargement of the air
bubbles as described above, but tends to restrict the
movement of air across the sheet-like stream WF as well.
However, if the openings 231 are provided on opposite
sides of the sheet-like stream WF, air can be supplied
evenly to both sides of the sheet-like stream WF, con-
tributing to smooth production of the bubbly water BW.
[0067] In the shower apparatus F1 according to the
first embodiment described above, the body 2 is shaped
substantially as a rectangular parallelepiped and the wa-
ter ejected from the throttle unit 22 is oriented in one
direction. The scope of the present invention is not limited
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to the embodiment described above, and the throttle
channel may be configured to radially eject the sheet-like
stream of water and the plurality of nozzle holes may be
arranged by being scattered in a region in which the
sheet-like stream of water is ejected. The region in which
the plurality of nozzle holes are placed may have any of
various shapes including circular and rectangular
shapes. In a second embodiment of the present inven-
tion, description will be given of an example in which the
body is substantially disk-shaped and the water is ejected
radially from the throttle unit.
[0068] A shower apparatus which is not in accordance
with the present invention will now be described with ref-
erence to FIG. 8. FIGS. 8(A) to 8(C) are diagrams show-
ing a shower apparatus F3 where FIG. 8(A) is a plan
view, FIG. 8(B) is a side view, and FIG. 8(C) is a bottom
view. As shown in FIG. 8(A), the shower apparatus F3
mainly includes a body 4 which is substantially disk-
shaped and a water supply port 41d is formed in a top
face 4a of the shower apparatus F3 (body 4).
[0069] As shown in FIG. 8(B), the body 4 of the shower
apparatus F3 has its external shape formed by a cavity
4A in which the water supply port 41 d is formed and a
shower plate 4B in which nozzle holes 443 are formed.
As shown in FIG. 8(C), a plurality of the nozzle holes 443
and an opening 431 are formed in a bottom face 4b of
the body 4. The nozzle holes 443 are arranged radially
around the opening 431.
[0070] Next, the shower apparatus F3 will be described
with reference to FIG. 9, which is a sectional view taken
along line F-F in FIG. 8(A). As shown in FIG. 9, the shower
apparatus F3 includes the cavity 4A, the shower plate
4B, and a water ejection piece 4C.
[0071] The cavity 4A is a member which forms the ex-
ternal shape of the body 4 in conjunction with the shower
plate 4B. In addition, a concave portion 4Ab circular in
shape is formed extending from an abutting face 4Aa
opposite the top face 4a of the body 4 toward the top face
4a.
[0072] A through-hole 4Ac is formed near the center
of the cavity 4A, extending from the top face 4a to the
concave portion 4Ab. Through the formation of the
through-hole 4Ac, a water supply unit 41 is formed, ex-
tending from the water supply port 41d to a throttle unit 42.
[0073] The shower plate 4B is a member which forms
the external shape of the body 4 in conjunction with the
cavity 4A, and a plurality of the nozzle holes 443 are
arranged radially in the shower plate 4B. An abutting face
4Ba opposite the bottom face 4b is configured to be a
side wall 44c of a nozzle unit 44, where the bottom face
4b is the region in which the nozzle holes 443 are formed.
[0074] When the abutting face 4Ba of the shower plate
4B and the abutting face 4Aa of the cavity 4A are abutted
against each other, a vacant space is formed between
the abutting faces and the concave portion 4Ab of the
cavity 4A, being configured to serve as an aeration unit
43 and nozzle unit 44. Part of the concave portion 4Ab
is configured to serve as a side wall 44a of the nozzle

unit 44.
[0075] Next, the water ejection piece 4C will be de-
scribed with reference to FIGS. 10 to 12. FIG. 10 is a
perspective sectional view magnifying and showing the
water ejection piece 4C and its vicinity. FIG. 11 is a per-
spective view showing the water ejection piece 4C. FIG.
12 is a perspective sectional view showing a cross sec-
tion near the center of the water ejection piece shown in
FIG. 11. As shown in FIGS. 10 to 12, the water ejection
piece 4C, with its flange 4Cb corresponding to a brim, is
shaped like a hat. Also, an air introducing projection 4Ca
is formed at that end of the water ejection piece 4C which,
being located opposite the flange 4Cb, corresponds to a
top of the hat shape. Also, a throttle projection 4Cd is
formed near the center of the flange 4Cb, i.e., on the side
opposite the air introducing projection 4Ca.
[0076] The throttle projection 4Cd, which forms part of
the throttle unit 42, forms a throttle channel 421 by op-
posing the cavity 4A. Therefore, the throttle channel 421
forms a slit all around the cavity 4A so as to eject a radial
film of water from near the center of the cavity 4A.
[0077] A plurality of air introduction holes 431 a are
formed all around the throttle projection 4Cd. The air in-
troduction holes 431 a are intended to supply air to the
throttle channel 421 and communicated with the opening
431 formed in the air introducing projection 4Ca.
[0078] In the shower plate 4B, a concave portion 4Bc
circular in shape is formed, extending from the abutting
face 4Ba opposite the bottom face 4b of the body 4 toward
the bottom face 4b. The concave portion 4Bc is formed
in the center of the shower plate 4B, being located inside
the nozzle holes 443 provided radially. A through-hole
4Bb is formed in a bottom face of the concave portion
4Bc, running to the bottom face 4b. The water ejection
piece 4C is housed in the concave portion 4Bc.
[0079] The air introducing projection 4Ca of the water
ejection piece 4C is placed so as to protrude outward
from the through-hole 4Bb. Therefore, the opening 431
formed in the air introducing projection 4Ca is configured
to admit outside air.
[0080] When the cavity 4A, shower plate 4B, and water
ejection piece 4C are assembled together as described
above, the shower apparatus F3 is equipped with the
water supply unit 41, throttle unit 42, an aeration unit 43,
and nozzle unit 44.
[0081] The water supply unit 41 is a part intended to
supply water and adapted to supply water introduced
through the water supply port 41 d to the throttle unit 42.
The water supply port 41 d can be connected with water
supply means (such as a water supply hose: not shown)
and the water supplied through the water supply means
is supplied from the water supply unit 41 to the throttle
unit 42.
[0082] The throttle unit 42 is a part installed down-
stream of the water supply unit 41 and adapted to make
the cross sectional area of a flow channel smaller than
the water supply unit 41 and thereby eject passing water
downstream. A single throttle channel 421 is installed in
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the throttle unit 42.
[0083] The aeration unit 43 is a part installed down-
stream of the throttle unit 42 and provided with the open-
ing 431 used to aerate the water ejected through the throt-
tle unit 42 and thereby turn the water into bubbly water.
[0084] The nozzle unit 44 is a part installed down-
stream of the aeration unit 43 and provided with the plu-
rality of nozzle holes 443 used to discharge bubbly water.
[0085] With the shower apparatus F3, when water is
supplied from the water supply unit 41, a sheet-like
stream WFc is ejected from the throttle channel 421 of
the throttle unit 42. FIG. 13 shows how the sheet-like
stream WFc is ejected. FIG. 13 is a diagram schemati-
cally showing how the sheet-like stream WFc is ejected
when the shower apparatus F3 is viewed from the side
of the water supply unit 41. As shown in FIG. 13, the
sheet-like stream WFc is ejected all around.
[0086] When the sheet-like stream WFc is ejected,
convection currents which are less prone to collisions
with each other are generated on both sides of an entry
line along which the sheet-like stream WFc plunges, as
in the case of the shower apparatus F1 according to the
first embodiment. Convection currents less prone to col-
lisions with each other, when generated in this way, can
reduce the possibility of air bubble enlargement due to
collisions of air bubbles. If the air bubbles in the bubbly
water are broken up into minute bubbles and the flow of
bubbly water is made less prone to collisions, thereby
maintaining the minute bubbles, even if the nozzle holes
443 are placed at locations distant from the throttle chan-
nel 421, the air bubbles are supplied to the nozzle holes
443 without being affected by buoyancy. This makes it
possible to supply the bubbly water stably through all the
nozzle holes 443.
[0087] As the bubbly water containing air bubbles of
such a substantially uniform diameter is supplied to the
nozzle holes 443, a bubble flow or slug flow can be formed
in the nozzle holes 443 and just after discharge from the
nozzle holes 443. When discharged from the nozzle
holes 443, the bubbly water containing air bubbles of
such a substantially uniform diameter and formed as a
bubble flow or slug flow in this way is finely divided sub-
stantially uniformly by being sheared in a direction sub-
stantially orthogonal to a discharge direction without be-
ing turned into a mist as in the case of an annular flow.
This causes water droplets of relatively large, uniform
size to land continuously on the user and thereby allows
the user to enjoy a shower with a voluminous feel as if
the user were being showered by large drops of rain.
[0088] Although in Figs 8 to 13, the throttle channel
421 is configured to be a single slit formed all around, it
is also preferable to install a plurality of throttle channels
side by side. A variation in which a plurality of throttle
channels are installed side by side in this way will be
described with reference to FIGS. 14 to 16. FIG. 14 is a
perspective view showing a variation of the water ejection
piece 5C. FIG. 15 is a perspective sectional view showing
a cross section near the center of the water ejection piece

5C shown in FIG. 14. FIG. 16 is a diagram showing how
a sheet-like stream is ejected when the water ejection
piece 5C shown in FIGS. 14 and 15 is used instead of
the water ejection piece 4C of the shower apparatus F3.
[0089] As shown in FIGS. 14 to 15, the water ejection
piece 5C, with its flange 5Cb corresponding to a brim, is
shaped like a hat. Also, an air introducing projection 5Ca
is formed at that end of the water ejection piece 5C which,
being located opposite the flange 5Cb, corresponds to a
top of the hat shape. Also, a throttle projection 5Cd is
formed near the center of the flange 5Cb, i.e., on the side
opposite the air introducing projection 5Ca.
[0090] The throttle projection 5Cd, which forms part of
the throttle unit 42, forms a throttle channel by opposing
the cavity 4A. Four partition stubs 5Cda are installed on
the throttle projection 5Cd. The four partition stubs 5Cda
are placed by keeping a predetermined spacing from
each other and adapted to play a role of partitioning the
throttle channel into four parts by abutting the cavity 4A.
Therefore, when the water ejection piece 5C is used, the
throttle channel forms a slit divided so as to eject a radial
film of water fanwise from near the center of the cavity
4A (see FIG. 16).
[0091] A plurality of air introduction holes 531a are
formed all around the throttle projection 5Cd. The air in-
troduction holes 531 a are intended to supply air to the
throttle channel and communicated with the opening
formed in the air introducing projection 5Ca.
[0092] In this way, when the water ejection piece 5C
is used, a plurality of the throttle channels are installed
side by side in a direction along the nozzle face and are
arranged by keeping a predetermined spacing from each
other such that air can pass among sheet-like streams
WFp ejected from the respective throttle channels.
[0093] The ejection of the sheet-like stream of water
from the throttle channel has the effect of inhibiting en-
largement of the air bubbles as described above, but the
movement of air across the water stream is restricted.
However, since a plurality of the flat-shaped throttle chan-
nels are installed side by side by keeping a predeter-
mined spacing from each other, gaps are formed among
the sheet-like streams WFp, allowing air to pass there-
through. Therefore, air can travel between opposite sides
of the sheet-like streams WFp, and air can be supplied
evenly to both sides of the sheet-like streams WFp, con-
tributing to smooth production of the bubbly water.
[0094] In this way, since air can travel between oppo-
site sides of the sheet-like streams WFp, even if the air
introduction holes 531 a communicated with the opening
is provided only on one side of the sheet-like streams,
air can be supplied evenly to both sides of the sheet-like
streams WFp. Thus, the simple structure in which the air
introduction holes 531a communicated with the opening
is provided only on one side of the sheet-like streams
WFp can contribute to smooth production of the bubbly
water.
[0095] Also, in the shower apparatus F3, the plurality
of nozzle holes 443 are arranged by being scattered in
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a circular region, and the throttle channels eject sheet-
like streams of water radially from near the center of the
circular region such that the ejected sheet-like streams
WFp will be fan-shaped.
[0096] In this way, since the throttle channels are con-
figured to eject the sheet-like streams WFp radially to the
circular region in which the nozzle holes 443 are scat-
tered from near the center of the circular region, the
sheet-like streams WFp can be ejected evenly to the cir-
cular region in which the nozzle holes 443 are placed,
making it possible to supply bubbly water evenly to the
circular region. Also, since the sheet-like streams WFp
are configured to be fan-shaped, the flow of the sheet-
like streams is stabilized and bubbly water containing
fine bubbles can be supplied.
[0097] An embodiment of the present invention has
been described above with reference to concrete exam-
ples. However, the present invention is not limited to
these concrete examples. That is, when those skilled in
the art make design changes to any of the concrete ex-
amples, the resulting variations are also included in the
scope of the present invention as long as the variations
contain features of the present invention as defined in
the claims. For example, the components of the above-
described concrete examples as well as the arrange-
ments, materials, conditions, shapes, sizes, and the like
of the components are not limited to those illustrated
above, and may be changed as required. Also, the com-
ponents of the above-described embodiments may be
combined as long as it is technically possible, and the
resulting combinations are also included in the scope of
the present invention as defined in the claims.

Claims

1. A shower apparatus for discharging aerated bubbly
water, comprising:

a water supply unit (21) adapted to supply water;
a throttle unit (22) installed downstream of the
water supply unit (21), and adapted to make a
cross sectional area of a flow channel smaller
than the water supply unit (21) and thereby eject
passing water downstream;
an aeration unit (23) installed downstream of the
throttle unit (22) and provided with an opening
(231) adapted to produce the bubbly water by
aerating the water ejected through the throttle
unit (22), and side walls (23eb, 23fb) placed ob-
liquely so as to expand the flow channel outward
from a downstream portion; and
a nozzle unit (24) installed downstream of the
aeration unit (23), comprising a nozzle face hav-
ing a plurality of nozzle holes (243) adapted to
discharge the bubbly water by being formed
along an ejection direction of the water ejected
through the throttle unit (22), wherein

the throttle unit (22) comprises a throttle channel
(221) formed into a flat shape whose longer
sides run along the nozzle face, wherein a par-
tition wall (22a) is installed in a boundary portion
between the throttle unit (22) and the aeration
unit (23), and the throttle channel (221) is formed
in the partition wall (22a); and
the water ejected from the throttle channel (221)
becomes a sheet-like stream of water which
plunges into an air-liquid interface by involving
air taken in through the opening (231) and there-
by producing bubbly water, which is then dis-
charged through the nozzle holes (243), where
the air-liquid interface is an interface between
air and water, the water having been temporarily
pooled in at least part of the aeration unit (23)
and the nozzle unit (24), characterised in that
the sheet-like stream of water is ejected down-
stream to the aeration unit (23) and the nozzle
unit (24) from the throttle channel (221) such
that a virtual water ejection straight line will ex-
tend to the most distant nozzle hole (243) while
avoiding interference with side walls of the aer-
ation unit (23) and side walls of the nozzle unit
(24).

2. The shower apparatus according to claim 1, wherein
at least a pair of openings (231) are provided, being
placed on opposite sides of the sheet-like stream of
water.

Patentansprüche

1. Duschvorrichtung für das Ausströmen von belüfte-
tem, sprudelndem Wasser, umfassend:

eine Wasserversorgungseinheit (21), die für die
Zuführung von Wasser ausgebildet ist;
eine Drosseleinheit (22), die stromabwärts von
der Wasserversorgungseinheit (21) installiert
und ausgebildet ist, um eine Querschnittsfläche
eines Strömungskanals kleiner zu gestalten als
die Wasserversorgungseinheit (21), und um da-
durch das hindurchgehende Wasser stromab-
wärts auszustoßen;
eine Belüftungseinheit (23), die stromabwärts
von der Drosseleinheit (22) installiert und mit ei-
ner Öffnung (231) versehen ist, die ausgebildet
ist, um das sprudelnde Wasser durch Belüften
des Wassers zu erzeugen, das durch die Dros-
seleinheit (22) ausgestoßen wird; und Seiten-
wände (23eb, 23fb), die schräg platziert sind,
um so den Strömungskanal nach außen hin be-
züglich eines Stromabwärtsabschnitts auszu-
dehnen; und
eine Düseneinheit (24), die stromabwärts von
der Belüftungseinheit (23) installiert ist, die eine
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Düsenfläche umfasst mit einer Vielzahl von Dü-
senlöchern (243), die ausgebildet sind, damit
das sprudelnde Wasser ausströmen kann, in-
dem sie längs einer Ausstoßrichtung des Was-
sers ausgebildet sind, das durch die Drosselein-
heit (22) ausgestoßen wird; wobei
die Drosseleinheit (22) einen Drosselkanal
(221) umfasst, der zu einer flachen Form aus-
gebildet ist, deren längere Seiten längs der Dü-
senfläche verlaufen, wobei eine Teilungswand
(22a) in einem Grenzabschnitt zwischen der
Drosseleinheit (22) und der Belüftungseinheit
(23) installiert ist, und der Drosselkanal (221) in
der Teilungswand (22a) ausgebildet ist; und
das aus dem Drosselkanal (221) ausgestoßene
Wasser zu einem flächenartigen Wasserstrom
wird, der in eine Luft-Flüssigkeits-Grenzfläche
eintaucht, indem durch die Öffnung (231) Luft
aufgenommen wird und dadurch sprudelndes
Wasser erzeugt wird, das dann durch die Dü-
senlöcher (243) ausströmt, wobei die Luft-Flüs-
sigkeits-Grenzfläche eine Grenzfläche zwi-
schen Luft und Wasser ist, wobei das Wasser
zeitweilig in mindestens einem Teil der Belüf-
tungseinheit (23) und der Düseneinheit (24) ge-
sammelt wurde; dadurch gekennzeichnet,
dass der flächenartige Wasserstrom stromab-
wärts von der Belüftungseinheit (23) und der Dü-
seneinheit (24) vom Drosselkanal (221) ausge-
stoßen wird, so dass sich eine virtuelle gerade
Linie für das Ausstoßen von Wasser zu dem ent-
ferntesten Düsenloch (243) erstrecken wird, wo-
bei eine Interferenz mit Seitenwänden der Be-
lüftungseinheit (23) und Seitenwänden der Dü-
seneinheit (24) vermieden wird.

2. Duschvorrichtung nach Anspruch 1, bei der mindes-
tens ein Paar von Öffnungen (231) vorhanden ist,
die auf entgegengesetzten Seiten des flächenarti-
gen Wasserstromes angeordnet sind.

Revendications

1. Dispositif de douche, destiné à décharger de l’eau
aérée à bulles, comprenant :

une unité d’alimentation d’eau (21), adaptée
pour assurer l’alimentation d’eau ;
une unité d’étranglement (22), installée en aval
de l’unité d’alimentation d’eau (21) et adaptée
pour établir une aire de section transversale d’un
canal d’écoulement plus petite que l’unité d’ali-
mentation d’eau (21) et éjecter ainsi l’eau de
passage vers l’aval ;
une unité d’aération (23), installée en aval de
l’unité d’étranglement (22) et comportant une
ouverture (231) adaptée pour produire l’eau à

bulles en aérant l’eau éjectée à travers l’unité
d’étranglement (22) ; et des parois latérales
(23eb, 23fb) placées obliquement afin d’étendre
le canal d’écoulement vers l’extérieur d’une par-
tie en aval ; et
une unité de buse (24), installée en aval de l’uni-
té d’aération (23) et comportant une face de bu-
se ayant plusieurs trous de buse (243) adaptés
pour décharger l’eau à bulles par suite de leur
formation le long d’une direction d’éjection de
l’eau éjectée à travers l’unité d’étranglement
(22) ; dans lequel
l’unité d’étranglement (22) comprend un canal
d’étranglement (221) en une forme plate dont
les côtés plus longs s’étendent le long de la face
de la buse, dans laquelle une paroi de partition
(22a) est installée dans une partie limite entre
l’unité d’étranglement (22) et l’unité d’aération
(23), et le canal d’étranglement (221) est formé
dans la paroi de partition (22a) ; et
l’eau éjectée à partir du canal d’étranglement
(221) étant transformée en un courant d’eau en
forme de nappe, plongeant dans une interface
air-liquide en incorporant l’air aspiré à travers
l’ouverture (231), et produisant ainsi de l’eau à
bulles, qui est alors déchargée à travers les
trous de buse (243), l’interface air-liquide étant
une interface entre l’air et l’eau, l’eau ayant été
temporairement regroupée dans au moins une
partie de l’unité d’aération (23) et l’unité de buse
(24), caractérisé en ce que le courant d’eau en
forme de nappe est éjecté en aval de l’unité d’aé-
ration (23) et de l’unité d’étranglement (24) à
partir du canal d’étranglement (221) de sorte
qu’une ligne droite d’éjection d’eau virtuelle
s’étende vers le trou de buse le plus distant (243)
tout en évitant toute interférence avec les parois
latérales de l’unité d’aération (23) et les parois
latérales de l’unité de buse (24).

2. Dispositif de douche selon la revendication 1, dans
lequel au moins une paire d’ouvertures (231) sont
fournies, placées sur des côtés opposés du courant
d’eau en forme de nappe.
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