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(54) Jet shower apparatus for providing jets of fluid

(57) A jet shower apparatus for providing a shower
of bubble-filled fluid which is arranged for mixing a fluid
to be sprayed with bubbles of air or any gaseous material
in order to improve the effect of activation.

A fluid spraying apparatus which has a number of
annular spray members 11 arranged different in the di-
ameter and disposed coaxially, each annular spray mem-
ber 11 having spray channels 17 provided therein ex-

tending to spray outlets 12 at the upper end, each spray
channel 17 of a two-step configuration consisting mainly
of a large diameter region 17L at the spray outlet 12 side
and a small diameter region 17S at the water inlet side,
is characterized by:
a group of gas intaking apertures provided communicat-
ing with a lower area close to the small diameter region
17S of the large diameter region 17L for intaking air at
the side.
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Description

Field of the Invention

[0001] The present invention relates to a jet shower
apparatus for providing a shower of bubble-filled fluid
which is arranged for mixing a fluid to be sprayed with
bubbles of air or any gaseous material in order to improve
the effect of activation.
[0002] Fluids to be sprayed include not only water from
the existing water supply system but also cooling ma-
chine oil in the machining process, cleaning or rinsing
water for use in industrial machines, industrial cleaners,
and household washing machines, various liquids, fluid
materials conveyable in conduits, e.g., fine powder, liq-
uefied materials added with liquid or powder, and food
materials in fine powder form.

Description of Related Art

[0003] One of such fluid spraying apparatuses is dis-
closed in Japanese Patent Laid-open Publication No.
2000-325251 titled as shower head arranged for mixing
water with gas thus to improve the water saving and the
water strength at the spray outlet thereof.

SUMMARY OF THE INVENTION

[0004] The above mentioned prior art has however a
drawback that the strength of water at the spray head is
too high to produce a uniform spray.
[0005] It is an obj ect of the first invention to produce
a uniform spray of water from the entire region of the
spray head.
[0006] It is an object of the second invention to produce
an intensified spray of water selectively from a desired
region of the spray head.
[0007] The device of the known art has gas intaking
apertures provided for communicating with a single an-
nular channel. While this device is intended to mix water
to be sprayed with gas, it fails to produce different sizes
of bubbles or mix with different types of gaseous material.
[0008] It is an object of the third invention to mix a fluid
to be sprayed with different types of bubbles (different in
the size and the gaseous material).
[0009] It is an object of the fourth invention to mix a
fluid (such as supply water, waste water, powder fluid)
with liquid or powder material as well as gaseous bub-
bles.
[0010] As a first invention, a fluid spraying apparatus
(for producing a shower of bubble-filled fluid), which has
a number of annular spray members 11 arranged differ-
ent in the diameter and disposed coaxially, each annular
spray member 11 having spray channels 17 provided
therein extending to spray outlets 12 at the upper end,
each spray channel 17 of a two-step configuration con-
sisting mainly of a large diameter region 17L at the spray
outlet 12 side and a small diameter region 17S at the

water inlet side, is characterized by:

a group of gas intaking apertures provided commu-
nicating with a lower area close to the small diameter
region 17S of the large diameter region 17L for in-
taking air at the side.

[0011] As a second invention, the fluid spraying appa-
ratus (for producing a shower of bubble-filled fluid) of the
first feature may be modified in which the interior space
defined by the annular spray members 11 is separated
into an annular chamber 3A and a center chamber 3B
while a discharge selector plate 21 is provided having a
first discharge outlet 25 communicated to the center
chamber 3B and a second discharge outlet 26 commu-
nicated to the annular chamber 3A, whereby the dis-
charge selector plate 21 is selectively slid between the
first discharge outlet 25 communicated to the center
chamber 3B and the second discharge outlet 26 commu-
nicated to the annular chamber 3A for conducting an
opening and closing action.
[0012] As a third invention, a fluid spraying apparatus
(for producing a shower of bubble-filled fluid), which in-
cludes a shower head arranged at the distal end and
having an internal space provided therein for communi-
cating with a water supply passage and a group of spray
outlets provided therein for producing a shower of water,
the shower head comprising a set of spray members in-
stalled in a head case, each spray member having a
group of vertically extending water supply channels’ 17
which are disposed in a concentric relationship to com-
municate between the spray outlets at the upper end and
the internal space at the lower end, is characterized in
that
each of the spray channels 17 is arranged of a two-step
configuration consisting mainly of a large diameter region
17L at the spray outlet 12 side and a small diameter re-
gion 17S at the water inlet side, and
a group of gas intaking apertures provided communicat-
ing with a lower area close to the small diameter region
17S of the large diameter region 17L for intaking gas at
the side, said gas intaking apertures being separately
each other.
[0013] As a fourth invention, the fluid spraying appa-
ratus (for producing a shower of bubble-filled fluid) of the
third invention may be modified in which at least one of
the gas intaking apertures is communicated with a fluid
supply source for feeding a liquid or powder material
which is different from a gaseous material while the other
gas intaking apertures are communicated with a gas sup-
ply source.
[0014] According to the first invention, a spray or jet of
bubble-filled water, liquid, or fluid can be directed towards
the body, the floor, the cleaning surface, or the like thus
to provide a bubbling effect where the bubbles in the
spray are burst, hence stimulating the body skin and im-
prove the cleaning action. The first feature of the present
invention allows a uniform spray of water to be produced
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throughout the entire surface of the spray head.
[0015] The second invention allows a spray of water
to be intensified selectively at a desired location of the
spray head.
[0016] The third invention allows the fluid to be sprayed
to be mixed with different types of bubbles (in the size
and the material), thus improving the bubbling effect
where the bubbles are burst particularly for encouraging
a processing action with biological processing enzymes
in a processing container or a cleaning action with cleans-
ers in a cleansing container.
[0017] The fourth invention allows the fluid to be
sprayed to be mixed with a liquid or fine power form of
material as well as the bubbles of gaseous material,
whereby the action of food processing in a food process
container or other processing in a process container can
be improved with the help of the mixed materials (includ-
ing additive liquid or powder) as well as the bubbling ef-
fect where the bubbles of food process auxiliary agents
or biological enzymes are burst.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a side view of a shower head for a bathroom
illustrating the embodiment of the first invention;
Fig. 2 is a longitudinally cross sectional view of the
same;
Fig. 3 is a longitudinally cross sectional view of a
spray device of the embodiment of the first invention;
Fig. 4 is a front view of the same;
Figs. 5 (a) and (b) are a longitudinally cross sectional
view and a plan view respectively of a first step an-
nular spray member;
Figs. 6 (a) and (b) are a longitudinally cross sectional
view and a plan view respectively of a second step
annular spray member;
Figs. 7 (a) and (b) are a longitudinally cross sectional
view and a plan view respectively of a third step an-
nular spray member;
Figs. 8 (a) and (b) are a longitudinally cross sectional
view and a plan view respectively of a base;
Figs. 9 (a) and (b) are a longitudinally cross sectional
view and a plan view respectively of a ring support;
Fig. 10 is a longitudinally cross sectional view show-
ing a primary part of the spray device;
Fig. 11 is a side view of a shower head for a bathroom
illustrating the second embodiment of the present
invention;
Fig. 12 is a longitudinally cross sectional view of a
primary part of the same;
Fig. 13 is a longitudinally cross sectional view of a
discharge selector plate;
Fig. 14 is a plan view of the same;
Fig. 15 is a bottomview of the spray device of the
embodiment of the second invention where the first
discharge outlet in its valve is opened to the annular

chamber;
Fig. 16 is a longitudinally cross sectional view of the
same;
Fig. 17 is a bottom view of the spray device of the
second invention where the second discharge outlet
in its valve is opened to the center chamber;
Fig. 18 is a longitudinally cross sectional view of the
ring support;
Fig. 19 is a plan view of a spray device showing an-
other embodiment of the second invention;
Figs. 20 (a) to (e) are longitudinally cross sectional
views showing various forms of the spray outlet;
Figs. 21 (a) to (c) illustrate a straight pattern, a dis-
persing pattern, and a concentrating pattern respec-
tively of the spray of water from the spray outlets;
Fig. 22 is a perspective view of a cleaning nozzle
according to the first invention and the second in-
vention;
Fig. 23 is a front view of a spraying apparatus (a jet
shower apparatus) illustrating the embodiment of the
third invention;
Fig. 24 is a longitudinally cross sectional view of the
same;
Fig. 25 is a plan view of the same;
Fig. 26 is a front view of a modification of the spraying
apparatus (a jet shower apparatus) of the third em-
bodiment of the present invention;
Fig. 27 is a longitudinally cross sectional view of the
same;
Fig. 28 is a plan view of the same;
Fig. 29 is a plan view of a water spraying body;
Fig. 30 is a longitudinally cross sectional view of the
same; and
Fig. 31 is an explanatory view of a controlling mech-
anism for timing the generation of bubbles.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] The embodiment of the first invention will be
described referring to Figs. 1 to 10.
[0020] Fig. 1 illustrates a side view of a shower head
A for a bathroom equipped with a spray device 1A of the
first embodiment and Fig. 2 is a longitudinally cross sec-
tional view of the same.
[0021] Figs. 3 and 4 illustrate the spray device 1A
which comprises a first step annular spray member 11A,
a second step annular spray member 11B, and a third
step annular spray member 11C disposed coaxially and
having spray outlets 12A, 12B, and 12C provided in the
same sides thereof respectively. Each group of the spray
outlets 12A, 12B, and 12C is arranged in a concentric
relationship as shown in Fig. 4.
[0022] While the three annular spray members 11A,
11B, and 11C are assembled together and tightened to
a base 10 by a screw 13 extending across the center to
develop a stepped form of the spray device 1, the first
step annular spray member 11A arranged close to the
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center is disposed at the uppermost step of the stepped
form and embedded partially in the lower step.
[0023] Figs. 5 (a) and (b) illustrate the first step annular
spray member 11A, Figs. 6 (a) and (b) illustrate the sec-
ond step annular spray member 11B, and Figs. 7 (a) and
(b) illustrate the third step annular spray member 11C.
[0024] The following describes each of the annular
spray members 11.
[0025] The first step annular spray member 11A has
a center hole 16A provided in the center thereof through
which the screw 13 extends and its upper half denoted
by 14 is arranged of a flange shape projecting laterally
more than its lower half denoted by 15.
[0026] The second step annular spray member 11B
has a center opening 16B provided in the center thereof
for accepting the lower half 15 of the first step annular
spray member 11A.
[0027] The third step annular spraymember 11C has
a center opening 16C provided in the center thereof for
accepting the lower half of the second step annular spray
member 11B and a step portion 16E provided at the rim
thereof. The center opening 16C is communicated with
a center hole 16D.
[0028] As the first step annular spray member 11A, the
second step annular spray member 11B, and the third
step annular spray member 11C are assembled coaxi-
ally, each of their spray outlets 12A, 12B, and 12C, each
group allocated in a ring, is communicated with a water
supply channel 17. The water supply channel 17 consists
mainly of a large diameter region 17L communicated with
the spray outlet 12 and a small diameter region 17S com-
municated with a water source conduit.
[0029] The water supply channel 17 is also communi-
cated via a vent, which is a combination of a side small
aperture 18 and a side ring channel 19 as communicating
from a lower area close to the small diameter region 17S
of the large diameter region 17L, to an aperture p pro-
vided in the side of each annular spray member 11 for
opening to the atmosphere.
[0030] As shown in Figs. 1 and 2, the side ring channels
19 extend to the outer edges of the annular spray mem-
bers 11A, 11B, and 11C (the circumference of the spray
device 1).
[0031] Referring to Fig. 3, as the three center openings
16B, 16C, and 16D incorporate an interior space 3 pro-
vided in the spray device 1, the water supply channels
17 are enlarged at the lower end (the inlet side) for ease
of intaking the water from the interior space 3 while pre-
venting any leakage.
[0032] As shown in Figs. 9 (a) and (b), an outer ring
support 21 having a center opening 21a provide therein
and a step 21b formed at the rim thereof is inserted be-
tween the second step annular spray member 11B and
the third step annular spray member 11C, thus increasing
the size of the interior space 3.
[0033] The interior space 3 is communicated across
water supply holes 4 provided in a base 10 to a water
supply passage 5 provided in the shower head as shown

in Figs. 8 and 10.
[0034] Although a group of the water supply channels
17 are provided in a ring in the annular spraymember 11
of the embodiment, one of the water supply channels 17
may be provided in each member 11 as shown in Fig. 19.
[0035] Alternatively, the water supply channels 17 in
the spray device 1 as shown in Figs. 5-7 may be tilted
towards the outer side or the center as shown in Figs. 20
(b) to (e) and Figs. 21 (b) and (c).
[0036] The water spray channel 17 in the spray device
1 is arranged with its large diameter region 17L extending
vertically and its small diameter region 17S extending
slantly as shown in Figs. 20 (b) to (e) and Figs. 21 (b)
and (c) but not intended to be so limited. For example,
when both the large diameter region 17L and the small
diameter region 17S extend vertically, they can easily be
bored by a machining process.
[0037] The embodiment of the second invention will
now be described referring to Figs. 11 to 18.
[0038] Fig. 11 is a side view of a shower head B for a
bathroom equipped with a spray device 1B of the second
embodiment where the shower head A in the first em-
bodiment is modified with a selector button switch 6.
[0039] As shown in Figs. 12 and 13, the spray device
1B comprises a first step annular spray member 11A, a
second step annular spray member 11B, a third step an-
nular spray member 11C similar to those of the spray
device 1A of the first embodiment, and a discharge se-
lector plate 20 which replaces the base 10.
[0040] The discharge selector plate 20 has a tubular
wall portion 23 provided at the upper thereof separating
the internal chamber into an annular chamber 3A and a
center chamber 3B (See Fig. 13), as shown in Figs. 14
and 15. The discharge selector plate 20 also has a screw
hole 24 provided in the center thereof for accepting a
retaining screw, a first discharge outlet 25 provided there-
in for communicating with the center chamber 3B, and a
second discharge outlet 26 provided therein for commu-
nicating with the annular apace 3A. A third discharge
outlet 27 may be added for constantly discharging the
abundance of water with no use of a switching valve.
[0041] As shown in Fig. 13, a switching valve mecha-
nism 28 is provided for selectively conducting an opening
and closing action between the first and second dis-
charge outlets 25 and 26.
[0042] The switching valve mechanism 28 is arranged
for sliding over a guide-grooved packing 29 a (ball) valve
28a of a driving strip 28 actuated by the selector button
switch 6 between the first discharge outlet 25 and the
second discharge output 26 for selectively conducting
the opening and closing action.
[0043] Figs. 15 and 16 illustrate an action of the valve
where the first discharge outlet 25 is opened and the
second discharge outlet 26 is closed.
[0044] Figs. 17 and 18 illustrate another action of the
valve where the first discharge outlet 25 is closed and
the second discharge outlet 26 is opened.
[0045] Fig. 22 illustrate a cleaning nozzle 30 equipped
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at its distal end with the spaying apparatus 1A or 1B for
cleaning a vehicle, a wall, a road surface, etc.
[0046] The cleaning nozzle 30 comprises a nozzle
head 31 in which the spraying apparatus 1A or 1B is
installed, a nozzle body 32 acting as a grip, a hose con-
nect 33 extending outwardly from the nozzle body 32,
and a valve mechanism 34 mounted between the nozzle
head 31 and the nozzle body 31. When the valve mech-
anism 34 is opened by a user pulling its lever 35 towards
the nozzle body 32, the nozzle head 31 is communicated
by the nozzle head 31 to a hose 36 for releasing a jet of
cleaning water from the nozzle head 31.
[0047] When a jet of the cleaning water filled with bub-
bles strikes against the target to be cleaned down such
as a vehicle, a wall, or a road surface, its bubbles are
burst to stimulate the cleaning action.
[0048] Equally, with the nozzle head having the spray-
ing apparatus 1A or 1B installed therein and fixedly cou-
pled to a faucet or shower outlet on the wall of a bathroom,
the body of a user can be cleaned down and stimulated
by the bursting action of the bubbles in a shower of water
thus significantly encouraging the health care.
[0049] The materials of the components are stainless
steel, brass, gunmetal, andothermetals or various indus-
trial resin materials but not intended to be so limited.
[0050] The embodiment of the third invention will be
described referring to Figs. 23 to 31.
[0051] As the embodiment of the third invention, a
spraying head is provided comprising a spray member,
which has a group of spray channels 17 concentrically
provided therein to extend vertically and communicate
at the upper end to the spray outlets and at the lower end
to the interior space, and a head case in which the spray
member is installed.
[0052] Similar to the spray members of the first em-
bodiment, each of the spray channels 17 has a two-step
configuration consisting mainly of a large diameter region
17L at the spray outlet 12 side and a small diameter re-
gion 17S at the water inlet side.
[0053] As shown in Figs. 23 to 25, the spray member
41P of the jet shower head 40 of the third embodiment
has a group of gas intakingapertures 48A, 48B, 48C,
48D,... provided communicating with a lower area close
to the small diameter region 17S of the large diameter
region 17L for intaking air at the side, in which said gas
intaking apertures are separately each other.
[0054] The spray member 41P has a center hole 16
provided in the center thereof through which a screw 13
extends.
[0055] The gas intaking apertures 48A, 48B, 48C,
48D,... may be communicated partially with mixture sup-
ply hoses 42 which are in turn connected with a mixture
supply source (for example, a perfume contained gas
container 43B) for selectively providing different types
and/or sizes of bubbles.
[0056] For example, the gas intaking apertures 48A
and 48C remain open to the atmosphere but not con-
nected to the mixture supply hoses 42 while the gas in-

taking aperture 48B is communicated with the perfume
contained gas mixture supply source 43B. In addition,
the gas intaking aperture 48D is communicated with a
cleanser contained mixture supply source 43B. This can
fill the bathroom with an atmosphere of mental ease.
Moreover, the spray member may be connected with an
ozone generator in addition to the perfume contained
mixture supply source 43B and the cleanser contained
mixture supply source 43B.
[0057] Although the jet shower apparatus 40 includes
the single spray member 41P shown in Figs. 23 to 25, it
may be provided with a plurality of annular plate-like
spray members 41p1, 41p2, 41p3,... arranged concen-
trically as shown in Figs. 26 and 27 similar to those of
the first embodiment.
[0058] Alternatively, when the gas intaking apertures
48A, 48B, 48C, 48D,... are modified to have different di-
ameters, they can provide different sizes of bubbles (of
air) with no connection of the mixture supply hoses 42.
[0059] Also, when the gas mixture supply sources 43B
are connected with a valve mechanism which can be
controlled by a controller or a computer, they can selec-
tively supply a desired type(s) of gas bubbles at the de-
sired timing and for a desired length of time.
[0060] Furthermore, as shown in Fig. 31, an intermit-
tent action constant-amount feeding mechanism 46 (for
feeding a constant amount, e.g., 5 ml, at equal intervals
of time) or an intermittent solenoid valve 47 (for opening,
for example, 3 seconds at intervals of 5 seconds) may
be connected by front or rear joints 49 to the mixture
supply hoses 42 or the mixture supply source 43, which
acts as the controller.
[0061] The embodiment of the third invention may be
modified as the embodiment of the fourth invention where
at least one of the gas intaking apertures is communicat-
ed to a fluid supply source 43B (as shown in Fig. 25) for
feeding not a gaseous material but a liquid or fluid (e.g.,
cleaning water, biochemical processing enzyme, or food
processing adder) while the others remaining communi-
cated to a gas supply source 43C (as shown in Fig. 25).
[0062] This allows the apparatus to provide a spray of
the fluid filled with bubbles such as cutting oil for machin-
ing, waste water from a sewage system, or flour powder
with equal success.

Claims

1. A fluid spraying apparatus , which has a number of
annular spray members arranged different in the di-
ameter and disposed coaxially, each annular spray
member having spray channels provided therein ex-
tending to spray outlets at the upper end, each spray
channel of a two-step configuration consistingmainly
of a large diameter region at the spray outlet side
and a small diameter region at the water inlet side,
is characterized by:
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a group of gas intaking apertures provided com-
municating with a lower area close to the small
diameter region of the large diameter region for
intaking air at the side.

2. A fluid spraying apparatus, which has a number of
annular spray members arranged different in the di-
ameter and disposed coaxially, each annular spray
member having spray channels provided therein ex-
tending to spray outlets at the upper end, each spray
channel of a two-step configuration consisting main-
ly of a large diameter region at the spray outlet side
and a small diameter region at the water inlet side,
is characterized by:

a group of gas intaking apertures provided com-
municating with a lower area close to the small
diameter region of the large diameter region for
intaking air at the side, and
the interior space defined by the annular spray
members is separated into an annular chamber
and a center chamber 3B while a discharge se-
lector plate is provided having a first discharge
outlet communicated to the center chamber and
a second discharge outlet communicated to the
annular chamber , whereby the discharge se-
lector plate is selectively slid between the first
discharge outlet communicated to the center
chamber and the second discharge outlet com-
municated to the annular chamber for conduct-
ing an opening and closing action.

3. A fluid spraying apparatus, which includes a shower
head arranged at the distal end and having an inter-
nal space provided therein for communicating with
a water supply passage and a group of spray outlets
provided therein for producing a shower of water,
the shower head comprising a set of spray members
installed in a head case, each spray member having
a group of vertically extending water supply channels
which are disposed in a concentric relationship to
communicate between the spray outlets at the upper
end and the internal space at the lower end, char-
acterized in that
each of the spray channels is arranged of a two-step
configuration consisting mainly of a large diameter
region at the spray outlet side and a small diameter
region at the water inlet side, and
a group of gas intaking apertures provided commu-
nicating with a lower area close to the small diameter
region of the large diameter region for intaking gas
at the side, said gas intaking apertures being sepa-
rately each other.

4. A fluid spraying apparatus, which includes a shower
head arranged at the distal end and having an inter-
nal space provided therein for communicating with
a water supply passage and a group of spray outlets

provided therein for producing a shower of water,
the shower head comprising a set of spray members
installed in a head case, each spray member having
a group of vertically extending water supply channels
which are disposed in a concentric relationship to
communicate between the spray outlets at the upper
end and the internal space at the lower end, char-
acterized in that
each of the spray channels is arranged of a two-step
configuration consisting mainly of a large diameter
region at the spray outlet side and a small diameter
region at the water inlet side,
a group of gas intaking apertures provided commu-
nicating with a lower area close to the small diameter
region of the large diameter region for intaking gas
at the side,and
at least one of the gas intaking apertures is commu-
nicated with a fluid supply source for feeding a liquid
or powder material which is different from a gaseous
material while the other gas intaking apertures are
communicated with a gas supply source.
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