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(54) Mist spray apparatus

(57) The mist spray apparatus has a mist generator
(3) configured to generate high-temperature mist, and a
nozzle (6) that has an orifice (61) and is configured to
spray the mist through the orifice. The nozzle is covered
with a nozzle cover (7). The apparatus further has an
intake window (10). This intake window is configured to
pull ambient air in the nozzle cover by negative pressure
generated around the orifice when mist is sprayed from
the orifice.
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Description
TECHNICAL FIELD

[0001] The invention relates to mist spray apparatus
configured to spray mist over, for example, human skin
for beauty care.

BACKGROUND ART

[0002] For example, Japanese Patent Application
Publication No. 2007-260058A published on October 11,
2007 discloses steam beauty apparatus. The apparatus
has an apparatus body including a mist generator (a heat-
ing mechanism), a long nozzle and so on. The mist gen-
erator is configured to generate high-temperature mist
(steam), and includes, for example, a heater and a boiling
chamber. The nozzle has an orifice and is configured to
spray the mist through the orifice. The nozzle is a mov-
able nozzle and is joined to a flexible duct (a bendable
elasticity) in the apparatus body so as to stick out from
the apparatus body.

[0003] In this steam beauty apparatus, high-tempera-
ture mist can be lowered to suitable temperature while it
flows through the long nozzle. Since the apparatus also
has the movable nozzle, suitable temperature mist can
be surely sprayed over a desired region of a user, such
as a face or the like.

[0004] However, since the apparatus has the long noz-
zle, there is a problem that the storage space of the ap-
paratus becomes large. If the length of the nozzle is short-
ened in order to solve the problem, the orifice of the noz-
zle approaches the mist generator and consequently the
temperature of mist sprayed from the orifice is raised.
The distance between the orifice and a desired region of
a user is lengthened, and accordingly it becomes difficult
to surely spray mist over a desired region. In addition,
mist can not be spayed over a desired region because
the mist can be diffused before it reaches the desired
region.

DISCLOSURE OF THE INVENTION

[0005] Itis an object of the present invention to surely
spray suitable temperature mist over a desired region of
a user even if a nozzle is shortened.

[0006] The mist spray apparatus of the present inven-
tion comprises a mist generator, a nozzle, a housing and
a cylindrical nozzle cover. The mist generator is config-
ured to generate high-temperature mist. The nozzle has
an orifice and is configured to spray the mist through the
orifice. The housing incorporates the mist generator and
the nozzle. The nozzle cover is configured to cover the
nozzle and to control the direction of the mist sprayed
from the orifice. In an aspect of the present invention, the
apparatus further comprises an intake window config-
ured to pull ambient air in the nozzle cover by negative
pressure generated around the orifice when the mist is
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sprayed from the orifice.

[0007] In this invention, since ambient air is pulled in
the nozzle cover by negative pressure generated around
the orifice when mist is sprayed from the orifice, the tem-
perature of the mist discharged from the nozzle cover
can be lowered to suitable temperature. In addition, the
suitable temperature mist can be surely sprayed over a
desired region of a user with the nozzle cover.

[0008] In an embodiment, the orifice of the nozzle is a
squeeze orifice and located at upstream of the intake
window. In this embodiment, when mist is sprayed from
the orifice, negative pressure can be effectively generat-
ed around the intake window.

[0009] Inan embodiment, the nozzle cover comprises
an inner partition or an inner ring flange. The inner par-
tition or the inner ring flange comprises a hole leading to
the orifice of the nozzle. The intake window comprises a
slit, or a plurality of slits or holes, located around the edge
of hole of the inner partition or the inner ring flange. In
this embodiment, turbulence can be prevented from gen-
erating by the mist sprayed from the orifice. The straight-
ening property of the mist sprayed from the orifice can
be also improved.

[0010] The housing may further comprise a vent hole
leading to the intake window through the internal space
of the housing. Also, the housing may further comprise
a vent line, and a vent hole leading to the intake window
through the vent line. In these instances, the area of the
venthole canbeincreased, and accordingly a large quan-
tity of ambient air can be pulled in the nozzle cover.
[0011] Inanembodiment, the intake window is formed
on the nozzle cover. In this embodiment, ambient air can
be pulled in the nozzle cover by simple structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Preferred embodiments of the invention will
now be described in further details. Other features and
advantages of the present invention will become better
understood with regard to the following detailed descrip-
tion and accompanying drawings where:

FIG. 1 is a longitudinal sectional view of mist spray
apparatus, in accordance with a first embodiment of
the present invention;

FIG. 2 is a front view of the mist spray apparatus;
FIG. 3 is a longitudinal sectional view of essential
parts of the mist spray apparatus;

FIG. 4 illustrates essential parts of an embodiment;
FIG. 5 is a schematic diagram of mist spray appara-
tus, in accordance with a second embodiment of the
present invention; and

FIG. 6A is a schematic diagram of mist spray appa-
ratus, in accordance with a third embodiment of the
present invention, and FIG. 6B illustrates a varied
example of the mist spray apparatus.
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BEST MODE FOR CARRYING OUT THE INVENTION
FIRST EMBODEIMENT

[0013] FIGS. 1 and 2 show mist spray apparatus in
accordance with a first embodiment of the present inven-
tion. The apparatus is, for example, beauty apparatus
configured to spray mist over human skin for beauty care,
and has an apparatus body 1 and a liquid tank 9. This
liquid tank 9 is, for example, a water tank for holding
water, and is detachably attached to the apparatus body
1, e.g., the posterior-superior part.

[0014] The apparatus body 1 includes a water-feed
mechanism 2, a mist generator 3, a mist exhaust mech-
anism 4, a high voltage generator 5, a nozzle 6 and a
cylindrical nozzle cover 7, and also has a housing 8 ac-
commodating these components. This housing 8 is
formed by combining a plurality of parts.

[0015] The water-feed mechanism 2 is configured to
supply the mist generator 3 with the liquid (e.g., water)
in the liquid tank 9. For example, the water-feed mech-
anism 2 includes a release pin 21, a reservoir 22, a first
feeding channel 23, a second feeding channel 24, a con-
tinuous channel 25 and a preheating channel 26. The
release pin 21 is used to open a drain outlet 90 of the
liquid tank 9 closed with a stop cock 91 in the tank 9
attached to the apparatus body 1 by pushing up the stop
cock 91 (and a pin). The reservoir 22 is located under
the liquid tank 9 attached to the apparatus body 1. For
example, the reservoir 22 includes a recess where the
liquid from the liquid tank 9 is stored before it is used by
the mist generator 3.

[0016] The firstfeeding channel 23 is joined to the bot-
tom end 221 of the reservoir 22, and is located in an
anterior inferior direction so that the tip 231 of the first
feeding channel 23 is placed at the anterior inferior part
in the housing 8. The second feeding channel 24 is joined
tothe tip 231 of the first feeding channel 23, and is located
in a vertical direction so that the tip 241 of the second
feeding channel 24 is placed above the root 240 of the
second feeding channel 24.

[0017] The continuous channel 25 is formed between
the root 240 of the second feeding channel 24 and the
mist generator 3 (a boiling chamber 31 to be hereinafter
described). The preheating channel 26 is joined between
the root 230 and the tip 231 of the first feeding channel
23, and is located in a vertical direction so that the tip
261 of the preheating channel 26 is placed above the
root 260 of the preheating channel 26. The tip 261 of the
preheating channel 26 also leads to the output of the mist
generator 3 (a mist generation part).

[0018] The mist generator 3 is configured to generate
high-temperature mist. For example, the mist generator
3 includes a boiling chamber 31 and a heater 32. How-
ever, not limited to this, the mist generator of the present
invention may be configured to convert a liquid into mist
by ultrasonic waves to heat the mist, or may be configured
to convert a liquid into mist by nozzle jet to heat the mist.
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[0019] The boiling chamber 31 is joined to the tip 251
of the continuous channel 25, and is located in a vertical
direction so that the top end 311 of the boiling chamber
31 is placed above the bottom end 310 of the boiling
chamber 31, coupled to the tip 251. The top end 311 of
the boiling chamber 31 is the output of the mist generator
3, namely the mist generation part, and leads to the tip
241 of the second feeding channel 24 via at least one U-
shaped channel 312. The heater 32 has a heating surface
321 and a radiating surface 322, and is located between
the boiling chamber 31 and the preheating channel 26
so that the heating surface 321 forms one side of the
boiling chamber 31 and the radiating surface 322 forms
one side of the preheating channel 26. That is, each of
the boiling chamber 31 and the preheating channel 26 is
a flat shape. In the mist generator 3, the heater 32 boils
the water in the boiling chamber 1 by the heat from the
heating surface 321, and also preheats the water in the
preheating channel 26 by the heat from the radiating sur-
face 322. Thereby, the water from the reservoir 22 is
preheated in the preheating channel 26 and then boiled
in the boiling chamber 31, and accordingly the water from
the reservoir 22 can be effectively boiled.

[0020] The mist exhaust mechanism 4 is configured to
lead high-temperature mist generated through the mist
generator 3 to an opening 80 formed at the anterior su-
perior part of the housing 8. For example, the mist ex-
haust mechanism 4 includes a mist duct 41 and a flexible
duct 42. The mist duct 41 is joined to the tip 241 of the
second feeding channel 24, and is located so that the tip
411 of the mist duct 41 is placed above the root 410 of
the mist duct 41. The flexible duct 42 is joined to the tip
411 of the mist duct 41, and is located so that the tip 421
of the flexible duct 42 is placed in the opening 80.
[0021] The high voltage generator 5 is configured to
apply an electrostatic charge to the mist in the mist ex-
haust mechanism 4 to produce electrostatic mist. For ex-
ample, the high voltage generator 5 is located in the mist
duct 41 so as to apply high voltage to the mist in the mist
exhaust mechanism 4.

[0022] Thenozzle6isjoinedtothetip421 oftheflexible
duct42. This nozzle 6 has an orifice 61 and is configured
to spray the mist (electrostatic mist) from the mist gen-
erator 3 through the orifice 61. For example, the nozzle
6 is a button type nozzle of which thickness is remarkably
short in comparison with the length of the nozzle in the
aforesaid steam beauty apparatus. The thickness is set,
but not limited to, e.g., within 2 cm. The orifice 61 is also
a squeeze orifice having an outside dimension shorter
than the inside dimension of the flexible duct 42.

[0023] The nozzle cover 7 is configured to cover the
nozzle 6 and to control the direction of the mist sprayed
from the orifice 61 of the nozzle 6. In the example of FIG.
1, the nozzle cover 7 is formed of a plurality of parts, and
has an inner partition 70. The nozzle cover 7 is divided
into an anterior part 71 and a posterior part 72 by the
inner partition 70. The anterior part 71 is in the shape of
a bugle, and the posterior part 72 is in the shape of a
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parabola. The inner partition 70 has an inner surface that
becomes gradually wider forwards from the edge of its
own center hole 700, and a holder 701 for joining the
nozzle 6 and the nozzle cover 7. The holder 701 has a
hole 702 leading to the orifice 61 of the nozzle 6, and is
fixed to the inside of the nozzle cover 7 through joints
(not shown) so that an intake window 10 is formed be-
tween the edge of the hole 700 and the outer edge of the
holder 701. In short, the intake window 10 is formed of
slits around the edge of the hole 700, and these slits are
divided by the joints. Each width of the slits is set to at
least 1mm. The nozzle 6 is fixed to the posterior part of
the holder 701 with screws (S), while the nozzle cover 7
is inserted into the opening 80 of the housing 8 so that
the outer peripheral surface of the posterior part 72 closes
the opening 80 from the inside of the housing 8. Thereby,
the orifice 61 of the nozzle 6 can be moved back to the
posterior part of the holder 701. A part of the nozzle cover
7 (the anterior part 71 and a part of the posterior 72) is
also stuck out of the opening 80 of the housing 8.
[0024] The housing 8 further has vent holes (not
shown) leading to the intake window 10 via the interior
space 81 of the housing 8. In the embodiment, the vent
holes are gaps among the parts constituting the housing
8. Thus, the intake window 10 is formed, and the orifice
61 is located close behind the hole 702 of the holder 701
and located close at upstream of the center of the intake
window 10. Thereby, ambient air can be pulled in the
nozzle cover 7 by negative pressure generated around
the orifice 61 when mist is sprayed from the orifice 61.
In short, the mist spray apparatus has the intake window
10 for pulling ambient airin the nozzle cover 7 by negative
pressure generated around the orifice 61 when mist is
sprayed from the orifice 61. The nozzle cover 7 also has
the parabola shaped posterior part 72, and thereby if the
nozzle cover 7 fixed to the nozzle 6 is moved, the opening
80 of the housing 8 can be closed with the outer peripheral
surface of the posterior part 72. In an example, the vent
holes may be through holes formed in the vicinity of the
opening 80 of the housing 8.

[0025] The operation of the embodiment is explained.
Ifthe water in the liquid tank 9 is fed to the boiling chamber
31 of the mist generator 3 through the water-feed mech-
anism 2, the water in the boiling chamber 31 is boiled
with the heater 32 and then high-temperature mistis gen-
erated at the output of the mist generator 3 (mist gener-
ation part), i.e., the top end 311. The mist has an elec-
trostatic charge by the high voltage from the high voltage
generator 5 until it reaches the nozzle 6 through the mist
exhaust mechanism 4, and subsequently is sprayed from
the orifice 61 of the nozzle 6.

[0026] Concretely, when the mist is sprayed from the
orifice 61 as shown in "A" of FIG. 3, ambient air is pulled
in the nozzle cover 7 through the interior space 81 and
the intake window 10 from the vent holes of the housing
8 by Venturi effect as shown in "B" of FIG. 3. Each of the
mist sprayed from the orifice 61 and the air pulled in the
nozzle cover 7 is subsequently carried to the exterior
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while receiving control of its own direction from the nozzle
cover 7. In this instance, the temperature of the mist
sprayed from the orifice 61 is lowered by the air pulled
in the nozzle cover 7, and accordingly the temperature
of the mist discharged from the opening 711 of the nozzle
cover 7 can be lowered to suitable temperature (e.g., but
not limited to, within a range from 36°C to 46°C). Since
ambient air is also pulled in the nozzle cover 7 so as to
surround the mist sprayed from the orifice 61, turbulence
can be prevented from generating by the mist sprayed
fromthe orifice 61. Therefore, itis possible to surely spray
suitable temperature mist over a desired region of a user
even if the nozzle 6 is short. The straightening property
of the mist sprayed from the orifice 61 can be also im-
proved, and pulsatory motion and fluctuation of the mist
can be prevented. Since the orifice 61 is located close
behind the hole 702 of the holder 701 and located close
at upstream of the center of the intake window 10 in par-
ticular, negative pressure can be effectively generated
in the vicinity of the intake window 10.

[0027] In an embodiment, as shown in FIG. 4, the mist
spray apparatus has the intake window 10 formed of one
ring-shaped slit. In this embodiment, the holder 701 is
fixed to the inside of the nozzle cover 7 through joints
(not shown) located at positions where the joints do not
divide the intake window 10. However, not limited to this,
the intake window of the presentinvention may be formed
of holes around the edge of the hole 700. In an example,
the nozzle cover 7 may have an inner ring flange. This
inner ring flange has a hole 700 like the inner partition
70, but does not have the holder 701. The inner ring
flange is fixed to the nozzle 7 or the flexible duct 42
through joints so that the intake window 10 is formed
between the edge of the inner ring flange and the outer
edge of the nozzle 6.

SECOND EMBODEIMENT

[0028] FIG. 5 shows mist spray apparatus in accord-
ance with a second embodiment of the present invention.
This apparatus is formed in the same way as the first
embodiment, and further includes vent lines 811. In the
example of FIG. 5, each vent line 811 is located between
the intake window 10 and a vent hole 82 that becomes
gradually wider from the end of a corresponding vent line
811 to its own opening. In the second embodiment, com-
pared with the vent holes of the first embodiment (the
gaps among the parts), a large quantity of ambient air
can be effectively pulled in the nozzle cover 7 from the
intake window 10.

THIRD EMBODEIMENT

[0029] FIG. 6A shows mist spray apparatus in accord-
ance with a third embodiment of the present invention.
This apparatus is formed in the same way as the first
embodiment except the intake window 10, and is char-
acterized by the intake window 10 formed on the nozzle
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cover 7. In the example of FIG. 6A, the intake window 10
is formed of holes or slits located at the posterior part of
the peripheral side of the nozzle cover 7. Preferably,
holes or slits constituting the intake window 10 are locat-
ed so that it surrounds close at upstream of the orifice
61 of the nozzle 6. The width of the intake window 10 in
the axis direction of the cylindrical nozzle cover 7 is set
within the range of at least 0.5mm and 2mm. In the third
embodiment, ambient air can be pulled in the nozzle cov-
er 7 by simple structure.

[0030] In an example, as shown in FIG. 6B, the intake
window 10 may include a hole formed from the front end
tothe rear endin the peripheral side of the nozzle cover 7.
[0031] Although the present invention has been de-
scribed with reference to certain preferred embodiments,
numerous modifications and variations can be made by
those skilled in the art without departing from the true
spirit and scope of this invention.

Claims
1. Mist spray apparatus, comprising:

amist generator (3) configured to generate high-
temperature mist;

a nozzle (6) that has an orifice (61) and is con-
figured to spray the mist through the orifice (61);
a housing (8) that incorporates the mist gener-
ator (3) and the nozzle (6); and

a cylindrical nozzle cover (7) configured to cover
the nozzle (6) and to control the direction of the
mist sprayed from the orifice (61);

characterized in that the apparatus further com-
prises an intake window (10) configured to pull am-
bient air in the nozzle cover (7) by negative pressure
generated around the orifice (61) when the mist is
sprayed from the orifice (61).

2. The mist spray apparatus of claim 1, wherein the
orifice (61) of the nozzle (6) is a squeeze orifice and
located at upstream of the intake window (10).

3. The mist spray apparatus of claim 2,
wherein the nozzle cover (7) comprises an inner par-
tition (70) or an inner ring flange,
the inner partition (70) or the inner ring flange com-
prising a hole (700) leading to the orifice (61) of the
nozzle (6),
wherein the intake window (10) comprises a slit, or
a plurality of slits or holes, located around the edge
of the hole (700).

4. The mist spray apparatus of claim 3, wherein the
housing (8) further comprises a vent hole leading to
the intake window (10) through the internal space
(81) of the housing (8).
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5.

The mist spray apparatus of claim 3, wherein the
housing (8) further comprises a vent line (811), and
a vent hole (82) leading to the intake window (10)
through the vent line (811).

The mist spray apparatus of claim 2, wherein the
intake window (10) is formed on the nozzle cover (7).
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