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(54) ULTRASONIC HUMIDIFIER

(57) There is disclosed an ultrasonic humidifier which
can be easily disassembled and cleaned. The ultrasonic
humidifier includes a tank configured to contain water to
be atomized; a float unit configured to float on the water
contained in the tank; an ultrasonic vibrator disposed in
the float unit; and power supply means for supplying pow-
er to the ultrasonic vibrator. The power supply means
includes a pair of sliding contact points disposed in the
float unit and configured to be always located above the
water surface of the water; and a pair of electrodes A
configured to be always put in sliding contact with the
pair of sliding contact points, and configured to be always
located above the water surface of the water. Each of
the electrodes A is disposed outside the float unit and
connected to a power supply, and power from the power
supply is supplied to the ultrasonic vibrator via the elec-
trodes A and the sliding contact points.
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Description

Technical Field

[0001] The present invention relates to an ultrasonic
humidifier.

Background Art

[0002] Conventionally, there are known various types
of humidifiers utilizing ultrasonic. The principle of these
humidifiers is that ultrasonic is oscillated under a water
surface, and the water on the water surface is atomized.
For example, patent document 1 and patent document
2 are known. In addition, there is also known a humidifier
which is configured such that a float is floated in a tank,
and an ultrasonic vibrator is disposed in the float (patent
document 3).

Citation List

Patent Documents

[0003]

Patent document 1: JP 2016-050686 A 
Patent document 2: JP 2016-221460 A 
Patent document 3: EP 2386805 A2 

Summary of Invention

Technical Problem

[0004] In the ultrasonic humidifiers disclosed in patent
document 1 and patent document 2, there is a concern
that various germs propagate in the water staying in the
device, and the germs together with the water are atom-
ized and dispersed. In order to prevent the propagation
of various germs, frequent cleaning is required, but there
is a problem that the device is complex and it is difficult
to disassemble and clean the device. In addition, the ul-
trasonic humidifier disclosed in patent document 3 in-
cludes a guide which guides vertical movement of the
float in the water tank. Since electric power is supplied
to an ultrasonic vibrator on the float via an electric line,
the configuration is complex, and a work for taking the
float out of the water tank is troublesome.
[0005] An object of the present invention is to provide
an ultrasonic humidifier which has a simple configuration
and allows easy cleaning of the ultrasonic vibrator and
the inside of the water tank.

Solution to Problem

[0006] As a result of intensive research effort, the in-
ventor found the following and completed the present
invention. A float unit, which floats on the water that is
contained in a tank and is to be atomized, is provided.

An ultrasonic vibrator(s) is/are disposed in the float unit,
and sliding contact points are provided on the float unit.
Electric power is supplied to the ultrasonic vibrator via
the sliding contact points. Thereby, the configuration is
made simple, and, at the time of cleaning, the float unit,
as a whole, is taken out of the tank, and the float unit and
tank can easily be cleaned.
[0007] That is, the present invention provides the fol-
lowing:

(1) An ultrasonic humidifier comprising:

a tank configured to contain water to be atom-
ized;
a float unit configured to float on the water con-
tained in the tank;
an ultrasonic vibrator disposed in the float unit;
and
power supply means for supplying power to the
ultrasonic vibrator,
wherein the power supply means comprises:

a pair of sliding contact points disposed in
the float unit and configured to be always
located above the water surface of the wa-
ter; and
a pair of electrodes A configured to be al-
ways put in sliding contact with the pair of
sliding contact points, and configured to be
always located above the water surface of
the water, and
each of the electrodes A is disposed outside
the float unit and connected to a power sup-
ply, and power from the power supply is sup-
plied to the ultrasonic vibrator via the elec-
trodes A and the sliding contact points.

(2) The humidifier of (1), wherein the float unit com-
prises a float base plate, the float base plate com-
prises on the upper surface thereof a convex-shaped
float member configured to apply buoyancy, and the
surface of the ultrasonic vibrator is exposed to the
water on the upper surface side of the float base
plate.
(3) The humidifier of (2), further comprising a driving
circuit provided on the lower surface side of the float
base plate and configured to drive the ultrasonic vi-
brator.
(4) The humidifier of (1) or (3), further comprising a
pair of upwardly projecting pipes provided on the pe-
ripheral edge portion of the upper surface of the float
base plate, wherein each of the sliding contact points
is disposed on each of the pipes in a manner to face
outward.
(5) The humidifier of any one of (1) to (4), further
including a base plate unit on which the tank is
placed; one or more support column cases provided
on the peripheral edge portion of the base plate unit,
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extend upward and are configured to hold the tank;
and an upper cover attached to each of upper end
portions of the support column cases, and located
in upper opening portion of the tank.
(6) The humidifier of (5), wherein the electrodes A
are disposed on the upper cover.
(7) The humidifier of (5) or (6), wherein the upper
cover is disposed above the water surface of the
water, and comprises a collar configured to cover a
most part of the water surface of the water.
(8) The humidifier of any one of (5) to (7), wherein
the base plate unit incorporates a fan, and the air
flow produced by rotating the fan, passes through
the support column case and the upper cover, and
then reaches the space above the water surface of
the water in the tank.
(9) The humidifier of any one of (1) to (3), further
comprising a pair of upwardly projecting wall-shaped
float members provided on the peripheral edge por-
tion of the upper surface of the float base plate,
wherein each of the sliding contact points is disposed
on each of the wall-shaped float members in a man-
ner to face outward, and each of the electrodes A is
provided on the inner surface of the tank.
(10) The humidifier of (9), further comprising a hous-
ing configured to accommodate the tank, and an up-
per cover located in upper opening portion of the
tank.
(11) The humidifier of (10), wherein the upper cover
is disposed above the water surface of the water,
and comprises a collar configured to cover a most
part of the water surface of the water.
(12) The humidifier of (10) or (11), wherein the hous-
ing incorporates a fan in a bottom part of the housing,
and the air flow produced by rotating the fan passes
through the space between the inner surface of the
housing and the outer surface of the tank, and then
through the upper cover, and reaches the space
above the water surface of the water in the tank.
(13) The humidifier of any one of (1) to (12), further
including means for detecting the current flowing in
the sliding contact points and measuring the time in
which the current does not flow; and means for stop-
ping driving and turning on an alarm lamp when the
time reaches a prescribed time.
(14) The humidifier of any one of (1) to (13), further
comprising a pair of electrodes C disposed at a po-
sition lower than the lower end portions of the elec-
trodes A; means for measuring the current value of
the current flowing between the pair of electrodes C;
and means for stopping driving and turning on an
alarm lamp when the measured current value is a
prescribed value or more.
(15) The humidifier of any one of (1) to (14), further
comprising a pair of electrodes B disposed at a po-
sition where the pair of electrodes B are immersed
in the water, the pair of electrodes B being composed
of an anode and a cathode and configured to pre-

cipitate metal ions included in the water.

Advantageous Effects of Invention

[0008] In the ultrasonic humidifier of the present inven-
tion, since the float unit, in which the ultrasonic vibrator,
etc. are disposed, can easily be taken out of the tank,
the float unit and tank can easily be cleaned, and prop-
agation of various germs in the water can easily be pre-
vented.

Brief Description of Drawings

[0009]

Fig. 1 is an exploded perspective view of a humidifier
according to one embodiment of the present inven-
tion.
Fig. 2 is a perspective view of the humidifier shown
in Fig. 1.
Fig. 3 is a perspective view of the humidifier shown
in Fig. 1, as viewed from a lateral side.
Fig. 4 is a perspective view of a float unit of the hu-
midifier shown in Fig. 1.
Fig. 5 is a perspective view of the float unit of the
humidifier shown in Fig. 1, as viewed from an ob-
liquely downward direction.
Fig. 6 is a cross-sectional view taken along line A-
A’ in Fig. 4.
Fig. 7 is a cross-sectional view taken along line B-
B’ in Fig. 4.
Fig. 8 is a cross-sectional view of shake-preventing
plates of the humidifier shown in Fig. 1.
Fig. 9 is a cross-sectional view of a sliding contact
point portion of the humidifier shown in Fig. 1.
Fig. 10 is a cross-sectional view showing a state in
which a sliding contact point of the humidifier shown
in Fig. 1 is put in contact with an electrode A.
Fig. 11 is a cross-sectional view of a lateral-side up-
per part of the humidifier shown in Fig. 1.
Fig. 12 is an exploded perspective view of a lateral-
side upper part of the humidifier shown in Fig. 1.
Fig. 13 is a perspective view of an upper end portion
of a support column case of the humidifier shown in
Fig. 1.
Fig. 14 is an exploded perspective view of a bottom
part of the humidifier shown in Fig. 1.
Fig. 15 is a cross-sectional view (an enlarged range
of a cross-sectional view taken along line C-C’ in Fig.
4) relating to water levels and dimensions of parts in
the humidifier shown in Fig. 1.
Fig. 16 is a view showing engagement between a
tank and support column cases of the humidifier
shown in Fig. 1.
Fig. 17 is a view showing the state in which the tank
and support column case are engaged.
Fig. 18 is a cross-sectional view (an enlarged range
of the cross-sectional view taken along line C-C’ in
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Fig. 4) of the humidifier shown in Fig. 1.
Fig. 19 is a cross-sectional view taken along line D-
D’ in Fig. 2.
Fig. 20 is a perspective view of an electrode unit of
the humidifier shown in Fig. 1.
Fig. 21 is an explanatory view (a part of a float mem-
ber in the cross-sectional view taken along line B-B’
in Fig. 4) of an electrode B, which causes a potential
difference in water, and an electric line in the humid-
ifier shown in Fig. 1.
Fig. 22 is an exploded perspective view of a humid-
ifier according to a second embodiment of the
present invention, as viewed from a front upper left
direction on the front side.
Fig. 23 is an exploded perspective view of the hu-
midifier shown in Fig. 22, as viewed from a front lower
left direction on the front side.
Fig. 24 is a perspective view of the float unit of the
humidifier shown in Fig. 22.
Fig. 25 is a cutaway view of a sliding contact point
unit provided in the float unit shown in Fig. 24.
Fig. 26 is a perspective view of the base plate unit
of the humidifier shown in Fig. 22.
Fig. 27 is a perspective view showing the state in
which the tank is set in the base plate unit shown in
Fig. 26.
Fig. 28 is a perspective view showing the state in
which the float unit is set in the tank shown in Fig. 27.
Fig. 29 is a perspective view of the humidifier shown
in Fig. 22.
Fig. 30 is a view showing the state in which the float
unit is in the lowest position in the cross-sectional
view taken along line E-E’ in Fig. 29.
Fig. 31 is a view showing the state in which the float
unit is in the highest position in the cross-sectional
view taken along line E-E’ in Fig. 29.
Fig. 32 is a view showing the state in which the float
unit is in the lowest position in the cross-sectional
view taken along line F-F’ in Fig. 29.
Fig. 33 is a view in which flows of air and mist are
illustrated in Fig. 32.
Fig. 34 is a connection diagram showing connections
between electrical parts of the humidifier shown in
Fig. 22.

Mode for Carrying out Invention

[0010] The most characteristic feature of the present
invention is that an ultrasonic vibrator(s) is/are disposed
in a float unit which floats on water contained in a tank
and is to be atomized, and power supply means with a
simple configuration is provided for supplying power to
the ultrasonic vibrator provided in the float unit which ver-
tically moves. Since the float unit can be held by the hand
and can easily be taken out of the tank, the float unit and
the tank can easily be disassembled and cleaned and,
in turn, the propagation of various germs can be prevent-
ed. Since the ultrasonic vibrator(s) is/are driven by elec-

tric power, the power supply means for supplying power
to the ultrasonic vibrator(s) is provided.
[0011] The float unit vertically moves in the tank in ac-
cordance with the variation of the water level of the water
in the tank. No matter where the float unit is positioned
in the tank, power is always supplied by the power supply
means. The power supply means comprises at least one
pair of sliding contact points disposed in the float unit,
and sliding contact points which are always located
above the water surface of the water, and electrodes A
which are always in sliding contact with the sliding contact
points, and are always located above the water surface
of the water in the tank. In this case, the electrodes A are
disposed outside the float unit, and are connected to a
power supply, and electric power from the power supply
is supplied to the ultrasonic vibrator(s) via the electrodes
A and sliding contact points. Since the ultrasonic vibra-
tor(s) is/are driven by an AC voltage of a high frequency,
it is preferable that the power of the power supply be
converted to AC power of a high frequency by a driving
circuit, immediately before the power of the power supply
is input to the ultrasonic vibrator(s). It is preferable that
the input to the driving circuit via the electrodes A and
sliding contact points be DC 45 V or less.
[0012] In addition, in order to achieve a high atomiza-
tion efficiency per electric power, it is desired that, re-
gardless of the position of the float unit, the distance be-
tween the ultrasonic vibrator and the water surface be
set at an optimal distance (the optimal distance varies
depending on the oscillation frequency and output of an
ultrasonic atomization unit, and is generally 20 to 50 mm
at a frequency of 0.5 to 5 MHz). In order to achieve this,
in one preferable embodiment, the float unit includes a
float base plate, and one or a plurality of convex-shaped
float members, which apply buoyancy, are provided on
the upper surface of the float base plate. In this case, the
surface of the ultrasonic vibrator is exposed to water on
the upper surface side of the float base plate. The float
member is configured to apply to the float unit the buoy-
ancy which floats the entirety of the float unit. If this pur-
pose is achieved, the material of the float member is not
particularly limited. The float member may be formed as
a convex-shaped part including a cavity (containing air),
or may be a convex-shaped part formed of a material
with a low specific gravity such as foamed plastic. One
or a plurality of float members are provided, and the size
and number of the float members are set such that the
distance between the ultrasonic vibrator and the water
surface becomes an optimal distance. In addition, in or-
der to ensure that the float unit vertically moves keeping
the horizontal state in accordance with the variation of
the water level, it is preferable that the float member(s)
be disposed such that the center of buoyancy agrees
with the center of gravity of the float unit. For example,
when the float base plate is formed as a disc, this can
easily be achieved by arranging structural elements dis-
posed on the float base plate, such as the ultrasonic vi-
brator(s), the driving circuit(s) of the ultrasonic vibrator(s),
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and the float member(s), such that the center of the float
base plate that is the disc agrees with the center of gravity
of the float unit, and by arranging the respective structural
elements such that the center of the buoyancy, which the
float unit receives, agrees with the center of the float base
plate.
[0013] Hereinafter, preferable embodiments of the ul-
trasonic humidifier of the present invention will be de-
scribed with reference to the accompanying drawings.
[0014] Fig. 1 is an exploded perspective view of a pref-
erable first embodiment of the ultrasonic humidifier of the
present invention. Fig. 2 is a perspective view of the em-
bodiment, and Fig. 3 is a perspective view of the embod-
iment, as viewed from a lateral side. As well shown in
Fig. 1 and Fig. 2, the ultrasonic humidifier of the embod-
iment includes, in the order from below, a bottom cover
10; a base plate unit 12; a pair of support column cases
14 each having a bottom part coupled to the base plate
unit 12, and extending upward; a tank 16 which is placed
on the base plate unit 12 and contains water to be atom-
ized; a float unit 18 which floats on the water contained
in the tank 16; an electrode unit 20 (Fig. 20) including an
electrode A 54 and an electrode C 96 to be described
later; and an upper cover 22 having both end portions
engaged with upper end portions of the support column
cases 14. In Fig. 2 and Fig. 3, the inside of the tank 16
is shown in a see-through manner. The base plate unit
12 is provided with a switch 24 which turns on/off the
driving of the humidifier. The side on which the switch 24
is provided is the front side of the humidifier. In the de-
scription below and in the claims, the words "upward",
"upper surface", "upper side", "upper end", "downward",
"lower surface", "lower side", "lower end", "above and
below", "inner side", "outer side", "bottom part", "lateral",
"side surface", "left and right", "front surface", "rear sur-
face", and "front and rear" have the meanings which are
all defined when the humidifier is viewed from the front
side, and when the side on which the bottom cover 10 is
located is "lower", and the side on which the upper cover
22 is located is "upper".
[0015] Next, the float unit 18 in this embodiment will
be described. Fig. 4 is a perspective view of the float unit
18, as viewed from an obliquely upward direction. Fig. 5
is a perspective view of the float unit 18, as viewed from
an obliquely downward direction. Fig. 6 is a cross-sec-
tional view taken along line A-A’ in Fig. 4, and Fig. 7 is a
cross-sectional view taken along line B-B’ in Fig. 4.
[0016] The float unit 18 includes a disc-shaped float
base plate 26. A pair of ultrasonic vibrators 28 are dis-
posed on the float base plate 26. The ultrasonic vibrators
28 have their surfaces exposed to water to be atomized.
A pair of cylindrical float members 30 are provided on
the peripheral edge portion of the float base plate 26 at
such positions that the cylindrical float members 30 are
opposed, with the center of the disc-shaped float base
plate 26 being interposed. As well shown in Fig. 7, the
float members 30 are hollow, and are principal members
which apply buoyancy to the float unit 18. The number

of the float members 30 is not limited to two, and may be
one, or three or more, but it is preferable that the float
members 30 be disposed such that the center of buoy-
ancy agrees with the center of the disc-shaped float base
plate 26. By properly setting the diameter and the number
of cylindrical float members 30, the distance between
each of the ultrasonic vibrators 28 and the water surface
can easily be set at an optimal distance at all times.
[0017] The float base plate 26 is further provided with
four shake-preventing plates 32a and 32b in total, which
are shake-preventing members. The shake-preventing
plates 32a are provided on peripheral edge portion of the
float base plate 26 at opposed positions with the center
of the disc being interposed, and the shake-preventing
plates 32b are provided on outer peripheral edge portion
of the respective float members 30. The shake-prevent-
ing plates 32a and 32b are provided to ensure a vertical
movement in the horizontal state of the float unit 18 in
accordance with a vertical movement of the water level.
It is thus preferable that the distance between the outer-
most part of the shake-preventing plate 32a, 32b and the
inner wall of the tank 16 be set to be as small as about
0.1 mm to 5 mm. In the shown embodiment, although
the four shake-preventing plates in total are uniformly
arranged, the number of shake-preventing plates is not
limited to four, and may be, for example, two to eight. In
addition, the shake-preventing plates are needless if the
float unit 18 is stably vertically movable with no inclina-
tion, for example, by increasing the diameter of the float
base plate 26, setting the distance between the float base
plate 26 and the inner wall of the tank 16 at about 0.1
mm to 5 mm, and increasing the thickness of the outer
edge portion of the float base plate 26. In this case, the
outer edge portion of the float base plate 26 functions as
a shake-preventing member. Besides, the shake-pre-
venting plates are made needless by disposing each float
member 30 in a manner to project up to a distance of
about 0.1 mm to 5 mm from the inner wall of the tank 16.
In this case, the outer edge portions of the float members
30 function as shake-preventing members.
[0018] A pipe 34, which projects upward from the top
portion of each float member 30, is provided. The upper
part of each pipe 34 is provided with a sliding contact
point holder 36 including a sliding contact point, which
will be described later in detail. Top portions of the pipes
34 (upper portions of the sliding contact point holders 36)
are coupled by a bar 38, and the two pipes 34 and the
bar 38 form a U shape as a whole (a U shape with or-
thogonal corners, i.e. a shape of a rectangle with one
side missing). The bar 38 is used as a handle which is
held by the hand when the float unit 18 is taken out of
the tank 16, and the bar 38 is not always necessary. In
this embodiment, the pipes 34 are provided on the pe-
ripheral edge portion of the float base plate 26 via the
float members 30, but the pipes 34 do not need to be
provided on the float members 30, and may be directly
provided at other positions of the peripheral edge portion
of the float base plate 26.
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[0019] As shown in Fig. 5, two dome-shaped hollow
convex portions 40 in total are provided on the lower sur-
face side of the float base plate 26. As well shown in Fig.
6, a driving circuit 42 that drives the ultrasonic vibrator
28 is contained in each hollow convex portion 40. An
ultrasonic atomization unit is constituted by the ultrasonic
vibrator 28 and the driving circuit 42 that drives the ultra-
sonic vibrator 28. The ultrasonic vibrator 28 is made of
piezoelectric ceramic. When a high-frequency AC volt-
age is applied to the ultrasonic vibrator 28, the ultrasonic
vibrator 28 generates ultrasonic vibration energy by ex-
tension and contraction. The vibration energy propa-
gates to the water surface, and raises the water surface,
thus generating mist. The driving circuit 42 converts input
DC power to a high-frequency AC voltage, and supplies
the high-frequency AC voltage to the ultrasonic vibrator
28. Since it is not preferable that the driving circuit 42 be
wetted with water, the hollow convex portion 40 is water-
tightly provided by, e.g. a potting seal, so that no water
enters the inside of the hollow convex portion 40. If wa-
tertightness of the float base plate 26 is ensured, a potting
seal is needless, and a cooling heat sink (heat radiation
plate) of the driving circuit 42 may be exposed to the
surface of the float base plate 26, thereby to radiate heat
to the water. By the heat radiation to the water, the tem-
perature of water rises, and this preferably enhances the
efficiency of atomization. In addition, the number of the
ultrasonic vibrators and the number of the driving circuits
may be freely chosen as long as the ultrasonic vibrators
and driving circuits can be disposed such that the center
of buoyancy agrees with the center of the disc-shaped
float base plate 26. For example, one driving circuit may
drive two ultrasonic vibrators. Further, the ultrasonic at-
omization unit includes a water level electrode rod 29
and a water level electrode ring 31 (Fig. 4, Fig. 6). As will
be described later, it is detected whether water is present
on the float base plate 26 or not, by monitoring the electric
current between the water level electrode rod 29 and
water level electrode ring 31.
[0020] Next, the sliding contact point holders 36 will be
described. The two sliding contact point holders 36 are
disposed at a position where the two sliding contact point
holders 36 are always above the water surface of water
to be atomized. A hole 44 in a lateral direction is provided
in the sliding contact point holder 36. As shown in Fig. 9,
a sliding contact point 46, a coil spring 48, an O ring 50
and a terminal 52 are attached in the hole 44. The sliding
contact point 46 is disposed to face outward, and is urged
by the coil spring 48 in the lateral direction. However, a
terminal 52 is press-fitted on the other end of the sliding
contact point 46 such that the sliding contact point 46
does not fly out, and the sliding contact point 46 is mov-
able in the hole 44 in the lateral direction. The stroke of
the movement in the lateral direction is preferably 1 to 3
mm. The O ring 50 is provided for the purpose of ensuring
waterproofness during cleaning. A downwardly extend-
ing portion of the terminal 52 is connected to an electric
line 53, and the electric line 53 is connected to a power

supply line of the driving circuit 42 of the ultrasonic at-
omization unit through the gap in the pipe 34 and in the
float unit 18. Since the ultrasonic atomization unit is driv-
en by DC power, the two sliding contact points 46 are
connected to one of a positive line and a negative line,
respectively (Figs. 9, 10, 11, 18,21).
[0021] As shown in Fig. 10, the distal portion of the
sliding contact point 46 is urged to an electrode A 54
provided in the inside of the upper cover 22, and is con-
stantly put in contact with the electrode A 54, as will be
described later in detail. Specifically, although the float
unit 18 vertically moves in accordance with the variation
of the water level, even if the float unit 18 vertically moves,
the sliding contact point 46 slides on the electrode A 54
and, as a result, is put in contact with the electrode A 54.
The electrode A 54, too, is disposed to be always above
the water surface. The electrode A 54 is attached to an
electrode hold plate 56. In this manner, the electrode A
54 is disposed outside the float unit 18 and connected to
the power supply (not shown), and power from the power
supply is supplied to the driving circuit 42 and, in turn, to
the ultrasonic vibrator 28, via the electrode A 54 and slid-
ing contact point 46. The electrode A 54, electrode hold
plate 56 and an electrode C 96 to be described later con-
stitute the above-described electrode unit 20 (Figs. 1,
20).
[0022] The electrode hold plate 56 is attached to the
upper cover 22 with a gap 59 provided above. The elec-
trode A 54 extends to the lateral side via the gap 59, and
then extends downward to the lower end along the lateral
inner side of the upper cover 22 (Figs. 1, 11, 12). As will
be described later, the electrode hold plate 56 and the
gap 59 of the upper cover 22 are important from the func-
tional aspect. Since air flows in through this gap, mist
occurring below does not adhere to the electrode A 54
and sliding contact point 46, and the electrode A 54 and
sliding contact point 46 are always kept in a dry state.
[0023] The lateral lower side of the upper cover 22 has
a hollow vault shape and forms a vault-shaped passage
57 (Fig. 12), and is engaged with an upper end of the
support column case 14 which has the same shape and
is slightly larger (Figs. 1, 13, 17). A plate spring 58 is
provided on the lateral inner side of the upper end of the
support column case 14. When the upper cover 22 is
engaged with the support column case 14, the plate
spring 58 comes in pressure contact with the electrode
A 54 of the upper cover 22 (Figs. 11, 12, 13, 14). The
plate spring 58 is connected to an electric line 60. The
electric line 60 is connected to an electronic circuit board
80 on the lower side of the switch 24 in the base plate
unit 12 through a vault-shaped passage 79 of the support
column case 14 (Figs. 11, 13, 18), and is further connect-
ed to the power supply (not shown). Accordingly, power
from the power supply is supplied to the driving circuit 42
and, in turn, to the ultrasonic vibrator 28, via the electronic
circuit board 80, electric line 60, plate spring 58, electrode
A 54, sliding contact point 46, terminal 52, and electric
line 53.
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[0024] The base plate unit 12 includes therein a fan 62
(Fig. 1) and a filter 63, and includes, on the outer upper
surface thereof, the switch 24 and three display lamps
(a water supply lamp 65, a germ alarm lamp 67 and a
water level alarm lamp 69 (to be described later)) (Figs.
1, 2, 14). The base plate unit 12 is engaged with the
bottom cover 10 (Figs. 1, 14).
[0025] The inside of the base plate unit 12 is partitioned
into a first chamber 64, a second chamber 66, a third
chamber 68 and a fourth chamber 70, in the order from
the rear side (Fig. 14). The first chamber 64 is a space
surrounded by the upper surface of the base plate unit
12, an outer edge rib 72, a pair of ribs A 74, the filter 63,
and the bottom cover 10 having a plurality of inlet ports
75. The second chamber 66 is a space surrounded by
the upper surface of the base plate unit 12, the pair of
ribs A 74, the filter 63, a pair of ribs B 76, the fan 62 and
the bottom cover 10. The third chamber 68 is a space
surrounded by the upper surface of the base plate unit
12, the pair of ribs B 76, the fan 62, a rib C 78, and the
bottom cover 10, and both lateral portions of the third
chamber 68 communicate with vault-shaped passages
79 in the support column cases 14, respectively. The
vault-shaped passages 79 shown in Fig. 14 communi-
cate with the vault-shaped passages 79 of the upper end
portions of the support column cases 14 shown in Fig.
13, and air flows smoothly (Fig. 18). The fourth chamber
70 is a space surrounded by the upper surface of the
base plate unit 12, the outer edge rib 72, rib C 78, and
bottom cover 10, and the electronic circuit board 80 is
provided under the switch 24. Although the bottom cover
10 has a plurality of recess portions 83, air does not pass
through the recess portions 83 since the recess portions
83 are not through-holes.
[0026] The filter 63 is located between the first cham-
ber 64 and second chamber 66, and is attachable/de-
tachable from a filter attachment/detachment hole 82
which is a rectangular opening in the bottom cover 10.
The fan 62 is driven by DC power. Although a power
supply line is not shown, the power supply line is con-
nected to the electronic circuit board 80.
[0027] The humidifier of the present embodiment uses
DC as power of the power supply. Household AC power
is converted to DC power by an AC converter (so-called
"power adapter") (not shown), and the DC power is sup-
plied to the electronic circuit board 80. Specifically, AC
electricity, which is supplied to the AC converter from an
AC power plug socket via a power plug, is converted to
DC electricity in the converter, and the DC electricity is
supplied to the humidifier via the power plug. In cases
where the electronic circuit board 80 is equipped with an
additional function of a power supply board which con-
verts AC electricity to DC electricity, this enables direct
driving with AC.
[0028] Next, the relationship between the dimensions
of respective parts and the water level will be described.
Since the ultrasonic atomization unit is located underwa-
ter, the humidifier can be made compact if the contact

points for delivering electricity are also located underwa-
ter in the vicinity. However, if electrical contact points of
an anode and a cathode are located underwater, metals
in water, such as calcium and magnesium, are precipi-
tated on the cathode due to a potential difference, and
electrical conduction is disabled. In addition, if different
kinds of metals or alloys are used for the contact points,
a metal with a higher ionization tendency is oxidized and
dissolved, and a metal with a lower ionization tendency
is reduced and precipitated, and thus a problem arises
that the contact points do not function. However, since
the sliding contact point slides, it is difficult to make the
sliding contact point waterproof. It is thus preferable that
the sliding contact points 46 are located above the water
surface. This is not true, however, if a single material of
titanium, platinum or carbon is used for the sliding contact
points 46 and each electrode member, and pure water
including no metal is used as water.
[0029] In order to provide the contact points above the
water surface, i.e. in order to prevent the contact point
portions from being immersed in the water, it is necessary
to set the contact point portions above the full water level
of the humidifier. Thus, in the state in which the float unit
is lowered to the bottom of the tank at the lowest level,
the electric line is required to extend upward through a
part of the float unit, and the contact point is required to
be lifted above the full water level.
[0030] The component configurations and dimen-
sions, which reflect these requirements, are the following
a to i (Fig. 15).
[0031] A dimension a indicates a height from the sur-
face of the ultrasonic vibrator 28 to the water surface,
i.e., the optimal water level, at which the ultrasonic atom-
ization unit can atomize water with the highest efficiency.
The optimal water level varies depending on the oscilla-
tion frequency and output of the ultrasonic atomization
unit, and, in general, the optimal water level is 20 to 50
mm at a frequency of 0.5 to 5 MHz. In the present inven-
tion, the float unit 18 in the floating state keeps the optimal
water level. Thus, in the state in which the lower surface
of the float base plate 26 is in contact with the bottom
part of the tank 16 (i.e. not in the floating state), water is
gradually poured in. When the water level exceeds the
optimal water level, the float unit 18 begins to float. Then,
the optimal water level is kept up to the full water level.
The water level in the Figure indicates a lower limit of the
optimal water level in the tank.
[0032] A dimension b indicates the height of the float
member 30 above the water surface, in the state in which
the float unit 18 floats. The humidifier can be made com-
pact if the height b is as small as possible. Preferably,
the height b is 0 to 30 mm.
[0033] A dimension c indicates the distance between
the upper end surface of the float member 30 and the
lower end surface of the upper cover 22, i.e. the movable
distance of the float unit 18. The distance c is substantially
identical to the length of the pipe 34. With the rising of
the water level by pouring of water, the upper end surface
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of the float member 30 rises. Eventually, the upper end
surface of the float member 30 abuts on the lower end
surface of the upper cover 22, and does not rise any
more. If the pouring of water is not stopped at this time
point, the water level exceeds the optimal water level. If
water is further poured in, the electrodes are immersed
in water, and calcium and magnesium precipitate on the
electrodes, leading to defective electrical conduction or
elution of the electrodes depending on the material of the
electrodes.
[0034] A dimension d indicates the distance between
the center of the sliding contact point 46 and the lower
end surface of the upper cover 22. Since the electrode
plate is provided on the electrode hold plate 56 in the
upper cover 22, a space of 1 to 10 mm is provided (Figs.
11, 12, 15).
[0035] A dimension e indicates the distance between
the center of the sliding contact point 46 and the upper
end surface of the bar 38. A height of 0 to 30 mm is
desired, taking into account the operability when holding
the float unit 18 or the guiding function when attaching
the upper cover 22.
[0036] A dimension f indicates the distance between
the upper end surface of the bar 38 and the inner-side
upper end surface of the upper cover 22. Since the bar
38 rises in accordance with the rising of the float unit 18,
it is preferable that the dimension f be set to be equal to
the dimension c.
[0037] A dimension g indicates a water level at which
the ultrasonic atomization unit automatically stops due
to the lowering of the water level, i.e. the lowest water
level. The ultrasonic atomization unit includes the water
level electrode rod 29 and water level electrode ring 31
(Fig. 4, Fig. 6) and detects the current value therebe-
tween. When the distal end of the water level electrode
rod 29 projects from the water surface to the air, the re-
sistance value becomes extremely higher than in the wa-
ter, and the current value becomes zero. Upon detecting
this change of the current value, the ultrasonic atomiza-
tion unit automatically stops. A control circuit for the au-
tomatic stop is assembled in the driving circuit 42. The
water level electrode rod 29 and water level electrode
ring 31 are made needless by providing a magnet 33 on
the outer edge of the float base plate 26 and by providing
a reed switch 35 in the support column case 14 such that
the reed switch 35 operates at the position of the magnet
33 (Fig. 18). Since the water level electrode rod 29 and
water level electrode ring 31 utilize a potential difference,
calcium and magnesium adhere to the cathode side. If
the magnet 33 and reed switch 35 are used, adhesion of
calcium or magnesium does not occur. Although the di-
mension a in Fig. 15 indicates the lower limit of the optimal
water level in the tank, the water level further decreases
to the lowest water level during actual driving. If the water
level lowers below the optimal water level, the efficiency
of atomization decreases.
[0038] A dimension h indicates a water level when the
float rises to a highest level, i.e., h indicates the full water

level. The dimension h is a + b + c -b. As described in
connection with the dimension c, if water is poured in up
to a level exceeding the full water level, problems arise
that the optimal water level is exceeded, the electrodes
are immersed, etc.
[0039] A dimension i indicates the distance of move-
ment of the sliding contact point 46. The distance i is
equal to the distance c.
[0040] In operation, to begin with, the tank 16 and float
unit 18 are cleanly washed. U-shaped ribs 84 are provid-
ed in both side surfaces of the tank 16, and are configured
to be engaged with U-shaped gaps 86 provided in the
inner sides of the upper ends of the support column cases
14. The tank 16 is set in the U-shaped gaps 86 (Figs. 16,
17). The left part of Fig. 17 is an enlarged view of the
upper end portion of the support column case 14, and
the right part of Fig. 17 is an enlarged view showing the
state in which the upper end portion of the support column
case 14 is engaged with the tank 16. The bottom part of
the tank 16 is provided with two recess portions (as
viewed from the inside of the tank) which are arranged
in the front-and-rear direction. The float unit 18 is set such
that the hollow convex portions 40 provided on the lower
surface side of the float base plate 26 are fitted in the two
recess portions (Figs. 1, 2, 3, 5 and 16).
[0041] The upper cover 22 is set such that the vault-
shaped passages 57 on both lateral sides are engaged
with the vault-shaped passages 79 at the upper ends of
the support column cases 14, and such that a central,
substantially rectangular hole 88 (Fig. 19) surrounds the
bar 38 above the float unit 18 (Figs. 1, 2, 3, 12, 15, 19).
A horizontal, substantially disc-shaped collar 90 is cou-
pled to the lower end portion of the substantially rectan-
gular hole 88. In Fig. 19, a two-dot-and-dash line 92 in-
dicates the outside diameter of the float base plate 26,
and a two-dot-and-dash line 94 indicates the inside di-
ameter of the tank 16. In addition, intersections of dot-
and-dash lines indicate the centers of the ultrasonic vi-
brators 28. Since water is splashed above and mist oc-
curs from the water surface immediately above the ultra-
sonic vibrators 28, it is preferable that a distance of about
100 mm be provided between the water surface imme-
diately above the ultrasonic vibrators 28 and the lower
surface of the collar 90.
[0042] Water is poured in from the upper side of the
tank 16 until the water level reaches the full water level.
In the shown embodiment, the full water level is not in-
dicated, but the full water level is indicated in actual prod-
ucts. A state is set that DC power is supplied to the hu-
midifier (electronic circuit board 80). In this state, when
the switch 24 is pressed, DC power is supplied from the
electronic circuit board 80 to the fan 62 and the ultrasonic
atomization unit. DC electricity is supplied from the elec-
tronic circuit board 80 to the fan 62 via a positive electric
line and a negative electric line which are directly con-
nected between the electronic circuit board 80 and the
fan 62 (not shown). DC electricity is supplied from the
electronic circuit board 80 to the ultrasonic atomization
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unit through a path constituted by, in the named order,
the electronic circuit board 80, the electric line in the base
plate unit 12, the electric line 60 in the support column
case 14, the plate spring 58, the electrode A 54 in the
upper cover 22, the electrode A 54 on the electrode hold
plate 56, the sliding contact point 46, the terminal 52, the
electric line 53 in the pipe 34, and the electric line in the
float unit 18. It is preferable that the voltage of the DC
electricity be 45 V or less. The positive line and the neg-
ative line are wired separately through the respective lat-
eral-side passages (Figs. 1, 9, 10, 11, 12, 13, 14, 18).
However, depending on the design (e.g. when one of the
support column cases is so thin for the wiring, or when
one of the support column cases is not provided), there
may be a case in which the positive line and negative
line have to be wired in one support column case. In Fig.
13 and Fig. 14, although the electric line 60 may appear
to extend on the outside of the vault-shaped passage 79,
the electric line 60, actually, passes through the inside
of the passage 79.
[0043] When DC power is supplied to the fan 62, the
fan 62 is driven, and air in the second chamber 66 is
sucked by the fan 62 and blown out into the third chamber
68. As a result, the air around the humidifier is sucked
from the inlet ports 75 in the bottom cover 10, and is fed
successively to the first chamber 64, filter 63, second
chamber 66, fan 62, third chamber 68, vault-shaped pas-
sage 79, and the lateral-side passage of the upper cover
22. Further, a part of the air makes a U-turn downward
and is blown into the lateral side of the tank 16. The other
part of the air is diverted into the gap 59 above the elec-
trode hold plate 56 at the upper side of the upper cover
22, and is blown into the tank 16 from the substantially
rectangular hole 88 at the central part of the upper cover
(Figs. 11, 12, 14, 18, 19). As a result, since the air flows
in the surrounding of the electrodes A 54 and sliding con-
tact points 46, mist from below cannot enter the substan-
tially rectangular hole 88 of the central part of the cover,
and the electrodes A 54 and sliding contact points 46 can
constantly exhibit their functions in the dry state.
[0044] At the same time, since DC power is supplied
to the ultrasonic atomization unit, the ultrasonic atomiza-
tion unit is driven and mist is generated from the water
surface. Although not only mist but also water drops are
spattered upward, the water drops are blocked by the
collar 90 (Figs. 1, 2, 19) of the upper cover 22 located
immediately above, and do not come out of the tank 16.
[0045] It is preferable that the distance between the
outer edge of the collar 90 and the inner wall of the tank
16 be 0.1 to 50 mm. The size of the gap varies depending
on the air quantity of the fan and the capability of the
ultrasonic atomization unit. When the capability of the
ultrasonic atomization unit is high, the gap becomes large
since mist has to be blown upward with the large air quan-
tity. An opening may be formed in the collar 90, with sub-
stantially no gap being provided, and mist may be blown
out from the opening. Since mist and water drops adhere
to the upper and lower surfaces of the collar 90, it is pref-

erable that the collar 90 be shaped to have a downwardly
extending outer edge portion like an umbrella shape.
Thereby, adhering mist and water drops do not stay, and
return into the tank.
[0046] Mist is supplied from the upper part of the tank
16 into the space (e.g. a room to be humidified) outside
the humidifier, by the air blown in from above, and the
mist is vaporized into water vapor, and thus the room is
humidified. The above-described flow of air is indicated
by open arrows in Fig. 18. In Fig. 18, the flow of air on
the right side alone is shown, but the same applies to the
left side. However, depending on the design (e.g. when
one of the support column cases is extremely small, or
when one of the support column cases is not provided),
or depending on the air quantity (e.g. when a sufficient
air quantity can be obtained by only one support column
case), there may be a case in which air may flow in only
one support column case.
[0047] When the water level lowers with the progress
of humidification and the distal end of the water level
electrode rod 29 is exposed on the water surface, the
driving of the ultrasonic atomization unit automatically
stops, as described above. Since the current value of the
electrode A 54 lowers as a result, the lowering is detected
and the water supply lamp 65 flickers (Fig. 2). A control
circuit, which causes the water supply lamp 65 to flicker,
is assembled in the electronic circuit board 80.
[0048] Upon supplying water, the driving of the ultra-
sonic atomization unit is automatically resumed, and, at
the same time, the current value restores to the normal
value. The restoration of the current value to the normal
value is detected, and the water supply lamp 65 is turned
off.
[0049] If water is exposed to air and stays for a long
time, various germs propagate. In order to prevent this,
it is necessary to periodically clean and dry the float unit
18 and tank 16. Thus, in the state in which power is sup-
plied from the outside, the current value of the sliding
contact point 46 is detected, and if the current value of
zero is not detected continuously for a freely selected
time (e.g. 72 hours), it is judged that the float unit 18 and
tank 16 are not detached or cleaned for a long time, and
the germ alarm lamp 67 (Fig. 2) is caused to flicker, and
the driving is disabled.
[0050] As described above, a problem arises if water
is poured in up to a level exceeding the full water level.
As a countermeasure, there is the following method. A
pair of electrodes C 96 are provided on both sides of the
electrode A 54. A tip end of the electrode C 96 on the
electrode hold plate 56 side projects downward by 5 mm
from the lower end of the electrode hold plate 56. The
other tip end is electrically connected to the electronic
circuit board 80 via the plate spring of the support column
case 14 by the same configuration as the electrode A54
(Fig. 13). When the water level reaches the lower ends
of the electrodes C 96 and both ends of the electrodes
C 96 are immersed in water, the electrical resistance low-
ers and current flows. This current is detected and the
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driving is stopped, and the water level alarm lamp 69
(Fig. 2) is caused to flicker to prompt drainage of water.
In Fig. 20, a pair of electrodes C 96 are provided on both
sides of one electrode A 54. Alternatively, one electrode
A 54 and one electrode C 96 may be disposed on each
of the electrode hold plates 56 on both ends, and the left
and right electrodes C 96 may be provided as one pair.
In addition, the structure of Fig. 20 may be disposed on
each of the left side and right side, and the precision of
detection may be enhanced (Figs. 3, 10, 15, 20).
[0051] Normal tap water is used as the water for the
humidifier. Thus, there is a problem of whitening, in which
calcium and magnesium contained in the water are dis-
persed and the walls and furniture in the room are whit-
ened. If an anode and a cathode are provided in the water
and a potential difference is produced between the elec-
trodes, calcium and magnesium are precipitated on the
cathode. Accordingly, also in the present embodiment,
electrodes B 98 are projected from the insides of root
portions of the two float members 30 (Fig. 21 (electric
lines are not shown)), and the vicinity of the cathode-side
electrode B 98 is plated, or a carbon film is wound on the
cathode-side electrode B 98 and float member 30. There-
by, calcium and magnesium are precipitated on the cath-
ode-side plated portion or the carbon film, and the con-
centration of calcium and magnesium in the water is de-
creased, and the whitening can be reduced. The elec-
trode B for reducing the whitening may not be provided
at this position, but may be provided at another freely
selected position.
[0052] A humidity sensor may be provided in the first
chamber to monitor the humidity, and the base plate may
be equipped with a function of weakening or stopping the
driving of humidification when the humidity reaches a
freely selected value.
[0053] In the shown embodiment, the vibrator surface
has such a recessed shape that water collects in the re-
cess. However, the most preferable is such a shape that
the vibrator has no recess, and the vibrator surface is
flush with the float upper surface.
[0054] Next, a second embodiment will be described.
When the detailed description of the first embodiment
also applies to the second embodiment, the overlapping
description may be omitted in some cases in order to
avoid redundancy.
[0055] Figs. 22 and 23 are exploded perspective views
of a preferable second embodiment of the ultrasonic hu-
midifier of the present invention. Figs. 26 and 29 are per-
spective views of the second embodiment. As well shown
in Figs. 22, 23, 26 and 29, the ultrasonic humidifier of the
second embodiment includes in the order from below:

(1) a base plate unit 109 (see Fig. 26) constituted by
a housing 102 having a plurality of air holes 100 in
the bottom surface thereof, and having three bottom
surface projection portions 101 (see Fig. 23) extend-
ing downward,

a fan motor 103 provided on the bottom portion
in the housing 102,
a fan 104 attached to the fan motor 103,
a switch 115 attached to the lower side of the
front surface of the housing 102,
an electronic circuit board 116 (see Figs. 26, 27)
provided at a position opposed to the switch 115
with the housing 102 interposed (i.e. on the in-
side of the housing 102),
a DC jack 117 provided on a symmetric side of
the switch 115 (a lower part of the rear surface
of the housing 102),
a bottom plate 106 fixed to the upper ends of
bosses 105 extending upward from the bottom
surface of the housing 102,
tank hold plates 107 provided on both left and
right ends of the bottom plate 106 and each hav-
ing a U-shaped cross section, and
a plate spring 108 (see Figs. 30, 31) interposed
and fixed between the inner wall surface of the
housing 102 and the tank hold plate 107,

(2) a tank 111 placed on the bottom plate 106 of the
base plate unit 109, including an electrode A 110,
and containing water to be atomized,
(3) a float unit 112 configured to float on the water
contained in the tank 111, and
(4) an upper cover 113 engaged with the upper end
portion of the housing 102, and a collar 114 disposed
in a central recess portion of the upper cover 113.
Each of Fig. 22 and Fig. 23 is an exploded perspec-
tive view, and shows components of the humidifier
in the order from the upper side of the humidifier,
from above to below in the left column of the explod-
ed perspective view, and then from above to below
in the right column of the exploded perspective view.
In Fig. 26 and Fig. 27, the housing 102 is shown in
a see-through manner. In Fig. 28, the housing 102,
bottom plate 106, tank hold plate 107 and tank 111
are shown in a see-through manner. In Fig. 29, the
housing 102, bottom plate 106, tank hold plate 107,
tank 111 and upper cover 113 are shown in a see-
through manner.

[0056] Next, the float unit 112 in the second embodi-
ment will be described. Fig. 24 is a perspective view of
the float unit 112, as viewed from an obliquely upward
direction. A third part from the upper left in Fig. 23 is a
perspective view of the float unit 112, as viewed from an
obliquely downward direction. A cross-sectional view of
the float unit 112, taken along line E-E’ in Fig. 29, is shown
in Fig. 30 and Fig. 31, and a cross-sectional view of the
float unit 112, taken along line F-F’ in Fig. 29, is shown
in Fig. 32. Fig. 25 is a partial cutaway view of a sliding
contact point unit 118.
[0057] The float unit 112 includes a float base plate
119 having a shape well shown in Fig. 22, which shape
is one where both sides of a disc are cut off. A pair of

17 18 



EP 3 722 688 A1

11

5

10

15

20

25

30

35

40

45

50

55

ultrasonic vibrators 120 are disposed on the float base
plate 119. The ultrasonic vibrators 120 have surfaces
exposed to the water to be atomized. A pair of wall-
shaped float members 121, each having an arcuate plan-
view shape as viewed from above, are provided on both
end portions of the float base plate 119 at mutually op-
posed positions with the center of the float base plate
119 interposed. In addition, a dome-shaped float member
122 is provided on the central part of the float base plate
119. As well shown in Figs. 30, 31 and 32, the wall-
shaped float members 121 and dome-shaped float mem-
ber 122 are hollow, and are principal members which
apply buoyancy to the float unit 112. A sliding contact
point 123 is provided on the outer surface of an upper
part of each wall-shaped float member 121 so as to
project outward.
[0058] The tank 111 has a cylindrical shape, and in-
cludes U-shaped recesses 124 provided on left and right
side surfaces, into which outer edge portions of the wall-
shaped float members 121 of the float unit 112 are
smoothly fitted; an electrode A 110 extending in the ver-
tical direction on an upper part of the central portion of
each recess 124; a metal screw 125 which fixes the elec-
trode A 110 to the tank 111 and has a screw head ex-
posed to the outer surface of the tank 111; and dome-
shaped recesses 150 which avoid, on the bottom surface,
the hollow convex portions 126 of the float unit 112. Left
and right upper ends of the tank 111 extend upward, com-
pared to the other part thereof, and each upper end in-
cludes the electrode A 110 at the center and includes,
on both sides of the electrode A 110, holes 127 serving
as a handle for attaching and detaching the tank. The
gap between the outer edge of each wall-shaped float
member 121 and the U-shaped recess 124 on the inner
wall of the tank 111 is about 0.1 mm to 2 mm, and the
float unit 112 vertically moves in the tank 111 without
shaking.
[0059] As shown in the third part from the upper left in
Fig. 23, two dome-shaped hollow convex portions 126 in
total are provided on the lower surface side of the float
base plate 119. As well shown in Fig. 30 and Fig. 31, a
driving circuit 128 that drives the ultrasonic vibrator 120
is accommodated in each hollow convex portion 126.
[0060] Next, the sliding contact point units 118 will be
described. The two sliding contact point units 118 are
disposed at a position where the two sliding contact point
units 118 are always above the water surface of water
to be atomized (Figs. 30, 31). As shown in Fig. 25, the
sliding contact point unit 118 is constituted by a sliding
contact point holder 129, the sliding contact point 123
and a coil spring 131. The sliding contact point holder
129 is provided with a lateral-directional hole 132, and
the sliding contact point 123 and coil spring 131 are at-
tached in this hole 132. The sliding contact point 123 is
disposed toward the outside, and is urged by the coil
spring 131 in the lateral direction. However, the outlet of
the hole 132 is bent in an inner flange shape such that
the sliding contact point 123 does not fly out, and the

sliding contact point 123 is movable in the hole 132 in
the lateral direction. A terminal 133 is provided on the
opposite side to the sliding contact point 123 of the sliding
contact point holder 129, and is connected to an electric
line A 134 (see Fig. 34). In addition, the sliding contact
point 123 and the terminal 133 are electrically connected.
The electric line A 134 is connected to a power supply
line A 135 of the driving circuit 128 of the ultrasonic at-
omization unit through the gap in the float unit 112. Since
the ultrasonic atomization unit is driven by DC power, the
two sliding contact points 123 are connected to one of a
positive line and a negative line, respectively (Fig. 34).
[0061] The electrical connection between the parts of
the second embodiment is shown by two-dot-and-dash
lines in Fig. 34, and is not shown in the other Figures. In
Fig. 34, electrical connections between the two-dot-and-
dash lines are indicated by black-circle portions, and
electrical conduction is not established even if two-dot-
and-dash lines simply intersect. In addition, the respec-
tive parts are connected with shortest distances, unlike
the actual arrangement of wiring lines.
[0062] As shown in Fig. 30 and Fig. 31, a distal portion
of the sliding contact point 123 is urged to the electrode
A 110 provided on the inside of the tank 111, and is al-
ways in contact with the electrode A 110. Specifically,
the float unit 112 vertically moves in accordance with the
variation of a water level 151 indicated by a two-dot-and-
dash line in the Figures. However, even when the float
unit 112 vertically moves, the sliding contact point 123
slides on the electrode A 110, and, as a result, the sliding
contact point 123 is always kept in contact with the elec-
trode A 110. The electrode A 110 is also disposed to be
always above the water surface. In this manner, the elec-
trode A 110 is disposed outside the float unit 112 and
connected to the power supply (not shown), and power
from the power supply is supplied to the driving circuit
128 and, in turn, to the ultrasonic vibrator 120, via the
electrode A 110 and sliding contact point 123.
[0063] In the second embodiment, the tank 111 is pro-
vided in the inside of the housing 102. The gap between
the housing 102 and tank 111 is a passage 136 having
an annular cross section (see Fig. 33) (although the parts
of the tank hold plates 107 are blocked). The passage
136 corresponds to the vault-shaped passage 79 of the
first embodiment. The plate spring 108 is provided on the
lateral inner side of the upper end of the housing 102.
When the tank 111 is fitted in, the plate spring 108 comes
in pressure contact with the head of the metal screw 125
which fixes the electrode A 110 of the tank 111 (Figs. 30,
31). The plate spring 108 is connected to the power sup-
ply (not shown) via an electric line B 137 to the electronic
circuit board 116 and DC jack 117 in the named order.
Accordingly, power from the power supply is supplied to
the driving circuit 128 and, in turn, to the ultrasonic vibra-
tor 120, via the DC jack 117, electric line C 138, electronic
circuit board 116, electric line B 137, plate spring 108,
metal screw 125, electrode A 110, sliding contact point
123, terminal 133, and electric line A 134.
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[0064] The fan motor 103 is driven by DC power. A
power supply line B 139 is connected to the electronic
circuit board 116 (Fig. 34).
[0065] In operation, the tank 111 is set in the base plate
unit 109 (Fig. 26). Left and right convex portions 140 of
the tank 111 are fitted in the tank hold plates 107 each
having a U-shaped cross section, and convex portions
142 on the bottom portion of the tank 111 are fitted in
recess portions 143 of the bottom plate 106 (Figs. 22,
23, 26, 27). Fig. 26 shows the base plate unit 109 before
the tank 111 is set, and Fig. 27 shows the base plate unit
109 after the tank 111 is set. In each of Fig. 26 and Fig.
27, the housing 102 is shown in a see-through manner.
[0066] Next, the float unit 112 is set in the tank 111
which is in the state of Fig. 27. The outer edges of the
wall-shaped float members 121 are slid in the U-shaped
recesses 124 of the tank 111 to set the float unit 112 on
the bottom surface of the tank 111. The set state is shown
in Fig. 28. The housing 102, bottom plate 106, tank hold
plate 107 and tank 111 are shown in a see-through man-
ner.
[0067] Subsequently, the upper cover 113 and collar
114 are successively set on the upper end of the base
plate unit 109 (Fig. 29).
[0068] Immediately before driving, water is poured in
from above the upper cover 113 until the water level
reaches the full water level. A state is set that DC power
is supplied to the humidifier (electronic circuit board 116).
In this state, if the switch 115 is turned on, DC power is
supplied from the electronic circuit board 116 to the fan
motor 103 and driving circuits 128.
[0069] When DC power is supplied to the fan motor
103, the fan motor 103 is driven to rotate the fan 104
which is connected to the motor bearing. Outside air is
sucked into the inside of the fan 104 from the air holes
100 of the bottom part of the housing 102, and is fed to
the outside of the fan 104. Further, the air flows through
the gap 145 (see Fig. 26, 27) between the housing 102
and bottom plate 106, the annular passage 136 between
the housing 102 and tank 111, and an inner-side outer
edge 147 (see Fig. 33) of the upper cover 113, and is
blown into the tank 111.
[0070] At the same time, since DC power is supplied
to the driving circuits 128, the ultrasonic vibrators 120
are driven and mist is generated from the water surface.
Although not only mist but also water drops are spattered
upward, the water drops are blocked by the upper cover
113 and collar 114, which are located above, and do not
come out of the tank 111 and the humidifier.
[0071] Mist is supplied into the space (e.g. a room to
be humidified) outside the humidifier by the air blown in
from above, through the upper part of the tank 111, an
opening 148 of the upper cover 113 and a gap 149 (see
Fig. 33) between the upper cover 113 and the outer edge
of the collar 114. The mist is vaporized into water vapor,
and thus the room is humidified. In Fig. 33, the above-
described flow of air is indicated by open arrows, and the
flow of mist is indicated by black arrows.

[0072] In cleaning, the two holes 127 as a handle of
the tank 111 are held and lifted by fingers, and the tank
111 and the float unit 112 held in the tank 111 are taken
out of the base plate unit 109. Further, the float unit 112
is taken out by holding the dome-shaped float member
122 of the float unit 112 by fingers. In this state, the tank
111 and float unit 112 are washed in water.
[0073] In the second embodiment, like the first embod-
iment, two electrodes B may be provided on the float
base plate 119 or other parts, and calcium and magne-
sium in tap water may be precipitated to decrease the
concentration of the calcium and magnesium.
[0074] In addition, in the second embodiment, like the
first embodiment, a humidity sensor may be provided on
the bottom part of the base plate unit 109 or other parts,
and there may be provided a function of monitoring hu-
midity, and weakening or stopping the driving of humid-
ification when the humidity reaches a freely selected val-
ue.
[0075] Besides, in the second embodiment, like the
first embodiment, there may be provided a pair of elec-
trodes C disposed at a position lower than the lower end
portions of the electrodes A, means for measuring a cur-
rent value of current flowing between the paired elec-
trodes C, and means for stopping the driving and turning
on an alarm lamp when the measured current value is a
prescribed value or more. Reference Signs List
[0076]

10...Bottom cover
12...Base plate unit
14...Housing
16...Tank
18...Float unit
20...Electrode unit
22...Upper cover
24... Switch
26...Float base plate
28...Ultrasonic vibrator
29...Water level electrode rod
30...Float member
31...Water level electrode ring
32a...Shake-preventing plate
32b...Shake-preventing plate
33...Magnet
34...Pipe
35...Reed switch
36...Sliding contact point holder
38...Bar
40...Hollow convex portion
42...Driving circuit
44...Hole
46...Sliding contact point
48...Coil spring
50...0 ring
52...Terminal
53...Electric line
54...Electrode A
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56...Electrode hold plate
57...Vault-shaped passage
58...Plate spring
59...Gap between the electrode hold plate and upper
cover
60...Electric line
62...Fan
63...Filter
64...First chamber
65...Water supply lamp
66...Second chamber
67...Germ alarm lamp
68...Third chamber
69...Water level alarm lamp
70...Fourth chamber
72...Outer edge rib
74...Rib A
75...Inlet port
76...Rib B
78...Rib C
79...Vault-shaped passage
80...Electronic circuit board
82...Filter attachment/detachment hole
83...Recess portion
84...U-shaped rib
86...U-shaped gap
88...Substantially rectangular hole
90...Collar
92...Two-dot-and-dash line indicating the outside di-
ameter of the float base plate
94...Two-dot-and-dash line indicating the inside di-
ameter of the tank
96...Electrode C
98...Electrode B
100...A plurality of air holes
101...Bottom surface projection portion
102...Housing
103...Fan motor
104...Fan
105...Boss
106...Bottom plate
107...Tank hold plate
108...Plate spring
109...Base plate unit
110...Electrode A
111...Tank
112...Float unit
113...Upper cover
114...Collar
115...Switch
116...Electronic circuit board
117...DC jack
118...Sliding contact point unit
119...Float base plate
120...Ultrasonic vibrator
121...Wall-shaped float member
122...Dome-shaped float member
123...Sliding contact point

124...U-shaped recess
125...Metal screw
126...Hollow projection portion
127...Hole
128...Driving circuit
129...Sliding contact point holder
131...Coil spring
132...Hole
133...Terminal
134...Electric line A
135...Power supply line A
136...Annular passage
137...Electric line B
138...Electric line C
139...Power supply line B
140...Convex portion
142...Convex portion
143...Recess portion
145...Gap
147...Inner-side outer edge
148...Opening
149...Gap
150...Dome-shaped recess
151... Water level

Claims

1. An ultrasonic humidifier comprising:

a tank configured to contain water to be atom-
ized;
a float unit configured to float on said water con-
tained in said tank;
an ultrasonic vibrator disposed in said float unit;
and
power supply means for supplying power to said
ultrasonic vibrator,
wherein said power supply means comprises:

a pair of sliding contact points disposed in
said float unit and configured to be always
located above the water surface of said wa-
ter; and
a pair of electrodes A configured to be al-
ways put in sliding contact with said pair of
sliding contact points, and configured to be
always located above said water surface of
said water, and
each of said electrodes A is disposed out-
side said float unit and connected to a power
supply, and power from said power supply
is supplied to said ultrasonic vibrator via
said electrodes A and said sliding contact
points.

2. The humidifier of Claim 1, wherein said float unit
comprises a float base plate, said float base plate
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comprises on the upper surface thereof a convex-
shaped float member configured to apply buoyancy,
and the surface of said ultrasonic vibrator is exposed
to said water on the upper surface side of said float
base plate.

3. The humidifier of Claim 2, further comprising a driv-
ing circuit provided on the lower surface side of said
float base plate and configured to drive said ultra-
sonic vibrator.

4. The humidifier of Claim 2 or 3, further comprising a
pair of upwardly projecting pipes provided on the pe-
ripheral edge portion of the upper surface of said
float base plate,
wherein each of said sliding contact points is dis-
posed on each of said pipes in a manner to face
outward.

5. The humidifier of any one of Claims 1 to 4, further
comprising:

a base plate unit on which said tank is placed;
one or more support column cases provided on
the peripheral edge portion of said base plate
unit, extend upward and are configured to hold
said tank; and
an upper cover attached to each of upper end
portions of said support column cases, and lo-
cated in upper opening portion of said tank.

6. The humidifier of Claim 5, wherein said electrodes
A are disposed on said upper cover.

7. The humidifier of Claim 5 or 6, wherein said upper
cover is disposed above said water surface of said
water, and comprises a collar configured to cover a
most part of said water surface of said water.

8. The humidifier of any one of Claims 5 to 7, wherein
said base plate unit incorporates a fan, and the air
flow produced by rotating said fan, passes through
said support column case and said upper cover, and
then reaches the space above said water surface of
said water in said tank.

9. The humidifier of any one of Claims 1 to 3, further
comprising a pair of upwardly projecting wall-shaped
float members provided on the peripheral edge por-
tion of the upper surface of said float base plate,
wherein each of said sliding contact points is dis-
posed on each of said wall-shaped float members in
a manner to face outward, and each of said elec-
trodes A is provided on the inner surface of said tank.

10. The humidifier of Claim 9, further comprising a hous-
ing configured to accommodate said tank, and an
upper cover located in upper opening portion of said

tank.

11. The humidifier of Claim 10, wherein said upper cover
is disposed above said water surface of said water,
and comprises a collar configured to cover a most
part of said water surface of said water.

12. The humidifier of Claim 10 or 11, wherein said hous-
ing incorporates a fan in a bottom part of said hous-
ing, and the air flow produced by rotating said fan
passes through the space between the inner surface
of said housing and the outer surface of said tank,
and then through said upper cover, and reaches the
space above said water surface of said water in said
tank.

13. The humidifier of any one of Claims 1 to 12, further
comprising:

means for detecting the current flowing in said
sliding contact points and measuring the time in
which said current does not flow; and
means for stopping driving and turning on an
alarm lamp when said time reaches a prescribed
time.

14. The humidifier of any one of Claims 1 to 13, further
comprising:

a pair of electrodes C disposed at a position low-
er than the lower end portions of said electrodes
A;
means for measuring the current value of the
current flowing between said pair of electrodes
C; and
means for stopping driving and turning on an
alarm lamp when said measured current value
is a prescribed value or more.

15. The humidifier of any one of Claims 1 to 14, further
comprising a pair of electrodes B disposed at a po-
sition where said pair of electrodes B are immersed
in said water, said pair of electrodes B being com-
posed of an anode and a cathode and configured to
precipitate metal ions included in said water.
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