Description

ATR BLOWING DEVICE AND ION GENERATING DEVICE

Technical Field
[0001]

The present invention relates to an air blowing
device for releasing generated ions to an outside and an

ion generating apparatus including the air blowing device.

“Background Art

[0002]

In recent vears, a technicue of charging watexr
molecules in air with positive ions and/or negative ions
to clean the air in a living space has been highly used.
For example, in an ion generating apparatus such as an
air cleaner, an ion generator thaﬁ generates positive
ions and negative ions is provided at a halfway of an air
supply passage. The ion generating apparatus includes
therein an air blower, and generated ions are released to
living space by wind from the air blower.

[0003]

Tons that charge water molecules in cleaning air
inactivate suspended particles in the living space, k;ll
suspended bacteria, and denature odoxr cowmpcnents. This

cleans the air in the entire living space.



[0004]

Generally, an aixr blower is screwed to a body case
of an ion generating apparatus. In operation, vibration
of the air blower may be transmitted to the body case to
resonate and generate noise. In order to prevent the
transmission of vibration, Patent Literature 1 describes
that with a fan being fastened to a fan base, a
peripheral edge of the fan base is held between a casing
body and a vibration-insulating plate via vibration-
insulating packing.

[0005]

A standard ion generator applies a drive voltage of
high voltage AC between a needle electxode and an cpposed
electrode, or between a discharge electrode and an
induction electrode to generate corona discharge, thus
generating positive ions and negative ions.
fooos]

If the ion generator is operated for a long period,
spatter evaporation caused by corona discharge wears a
discharge electrode. Also, foreign matterxrs such as
chemical substances or dust cumulatively adhere to the
discharge electrode. In such a case, discharge becomes
unstable, inevitably reducing the number of generated
ions.

[6007]
The ion generating apparatus described in Patent

Document 2 detects whether ioms are being generated or



not, and notifies a user of the need to maintain the ion
generator when it is detected that no ions are being
generated. The ion generating apparatus includes an ion
detector for detecting whether ions are being generated
or not. The ion detector is provided together with the
ion generator sc as to face an air supply passage, the
ion generator is placed on an upstream side in an air
blowing direction, and the ion detector is placed on a

downstream side.
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[0008]
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Disclosure of the Invention
Problems to be Solved by the Invention
[0009]

As described above, the fan is held by the
vibration-insulating packing, thereby preventing
vibration of the fan from being transmitted to the body
case via a screw. However, the vibration-insulating

plate needs to be newly used to secure the vibration-



insulating packing. Also, a space for placing the
vibration-insulating plate is required.
[0010]

For example, as an ion generating apparatus
including an air blowing device, a portable type device
that can be easily installed is provided. A device of a
compact size ig desired, but if a new member is provided,
it is difficult to make the device compact, and it takes
time to mount the device.

[D011]

As described above, the ion generating apparatus
requires an ion detector. The ion generator and the ion
detector are placed in parallel in an air blowing
direction in an air supply passage. In order to reduce a
size of the ion generating apparatus, a size reduction of
the air supply passage is necessary. However, the
placement as described above increases a length of the
air supply passage to prevent the size reduction of the
air supply passage.
foo12]

Positive ions and negative ions generated from the
ion generator flow toward the ion detector on a leeward
side by wind from an air blower. The ion detector
collects and detects either positive ions or negative
ions. However, since ions pass through the ion detector
at a certain speed, it is difficult for the ion detector

te catch the ions. Thus, even if gsufficient ions are



being generated, the ion detector may detect fewer ionsg,
and erronecusly detect that no ions are being generated.
Further, the ion detector may collect one and also the
other of positive and negative ions, thereby reducing
accuracy of ion detection and leading to erroneous
detection.

[0013]

In view of the above, the present invention has an
object to provide an ion generating apparatus that
includes a space-saving mounting structure having a
vibration-insulating function to reduce a size of the ion
generating apparatus including an air blowing device, and

can reliably detect whether ions are generated or not.

Solution to Problem
[0014]

The present invention provides an air blowing device
in which an air blower including a fan motor and a fan
casing housing a fan is mounted to a body case, wherein
the fan casing is held by a holding case via a cushioning
member, and the holding case is mounted to the body case.

The air blower is placed in the holding case. Since
the cushioning member is interposed between the air
blower and the holding case, vibration of the air blower
is not transmitted to the holding case, and further, is
not transmitted from the holding case to the body case.

[0015]



A mount having an air blowing duct is provided in
the body case, the holding case engages the mount, and an
air outlet of the air blower is fitted in the duct. The
mount is located above the air blower, and the cushioning
member is provided between the air blower and the mount.
[0016]

The mount can be regarded as a part of the body case.
The air outlet of the air blower is fitted in the duct,
and thus the air blower abuts on a part of the body case.
Specifically, the air blower is held between the mount
and the holding case, and thus the air blower is held by
the body case and secured. Since the cushioning member
is interposed between the mount as a part of the body
case and the air blower, vibration of the aixr blower is
not transmitfed to the mount.

[0017]

A regulating member that regulates movement of the
air blower is provided to prevent the air blower from
being detached from the body case. The mount is located
above the air blower, and thus the air blower is
vertically held and is not vertically moved. Thus, the
regulating member is provided to regulate movement in
directions other than the vertical direction and prevent
the air blower from being detached from the body case.
(0018]

A wmounting member is formed on the fan casing of the

air blower, and a pair of regulating members are Fformed



on the holding case or the mount so as to hold the
mounting member therebetween. The regqulating members are
newly provided, but are formed around the air blower and
do not occupy much space.

[o019]

The ion generating apparatus includes: an ion
generator that generates ions; and an ion detector that
detects generated ions, wherein an air supply passage is
formed that blows out the gensrated ions to an outside
through an air ocutlet, and the ion generator and the ion
detectoxr are so placed as to face each other with the air
supply passage therehetween.

[0c20]

The ion generator and the ion detector face each
other, and are not placed in parallel in an air blowing
direction in the air supply passage. Thus, providing the
ion detector does not increase a length of the air supply
passage.

[0021]

The ion generator and the ion detector are provided
in a narrowest position of the air supply passage. Ionsg
generated from the ion generator £ill the narrow space in
the air supply passage, the ions with high concentration
reach the ion detector, and thus the ions can be reliably
detected.

[o022]



The ion generator is mounted to one of facing walls
of the air supply passage, and the ion detector is
mounted to the other of facing walls, and a distance
between the ion generator and the facing wall is
determined so that the wall facing the ion generator does
not interfere with ion generation. If the wall of the
air supply passage facing the lon generator is too close,
discharge in the ion generator is adversely affected.
However, by determining an appropriate distance, the
facing wall does not advexsely affect discharge, and also
in detection of ioms, the ions with high concentration
are distributed, thereby allowing the generated ions to
be reliably detected.

[0023]

The ion generator includes a pair of discharge
electrodes spaced apart, one of positive and negative
ions axre generated from one discharge electrode, and the
other of positive and negative ions are generated from
the other discharge electrode. The ion detector collects
and detects one of positive and negative ions, and a part
of a collection surface of the ion detector is covered
with a protector for preventing collection of the other
of positive and negative ions. The protector is provided
to face the discharge electrode that generates the other
of positive and negative ions. The protector collects
the other of positive and negative ions, and thus the

other of positive and negative ions hardly adhere to the



collection surface. The collection surface intensively

collects one of positive and negative ions.

Effects of the Invention
(0024]

According to the present invention, the air blower
is held via the cushioning member and secured to the body
case, and thus the air blower is not brought into direct
contact with the body case. Thus, vibration of the air
blower is not transmitted to the body case, thereby
preventing rescnance and generation of noise.

[0025]

Also, the ion generator and the ion detector are
placed to face each other with the air supply passage
therebetween, and thus the length of the air supply
ﬁassage is not increased, thereby reducing a size of the
air supply passage. Also, the ion generator and the ion
detector are provided in the narrowest space in the air
supply passage, and thus the ion generator and the ion
detector can be mounted using a space created by
narrowing the air supply passage, thereby reducing a size
of the entire device. Also, the ion detector is located
near ions generated from the ion generator, thereby

allowing the generated ions to be reliably detected.

Brief Description of Drawings

fo026]



[Figure 1] Figure 1 ig a sectional view of an ion
generating apparatus of the present invention.

[Figure 2] Figurxe 2 is a block diagram showing a
schematic configuration of the ion generating apparatus.
[Figure 3] Figure 3 is a front view of an ion generator.
[Figure 4] Figure 4 is a cross sectional view of the ion
generator.

[Figure 5] Figure 5 is a front view of a collection
surface of an ion detector.

[Figure 6] Figure 6 shows changes of an output voltage of
the ion detector.

[Figure 7] Figure 7 is a flowchart of determination by a
mode 1,

[Figure 8] Figure 8 is a flowchart of determination by a
normal mode.

[Figure 9] Figure 9 is a flowchart of determination by a
mode 2.

(Figure 10] Figure 10 is a flowchart of determinatiom by
a mode 3.

[Figure 11] Figure 11 is a flowchart of determination by
a mode 4.

[Figure 12] Figure 12 is a flowchart of determination by
a mede 5.

[Figure 13] Figure 13 is an operation flowchart of the
ion generator for each mode.

[Figure 14] Figure 14 is an operation flowchart of an air

blower for each mode.



[Figure 15] Figure 15 is a sectional view of an ion
generating apparatus including an air blowing device
accoxrding to the present invention.

[Figure 16] Figure 16 1is an exploded perspective view of
a mounting structure of the air blower.

(Figure 17] Figure 17 1s a view of the air blower mounted
to a body case seen from front.

[Figure 18] Figure 18 is a view of the air blower mounted

to the body case seen from back.

Description of Embodiments
[0027]

An ion generating apparatus of this embodiment is
shown in Figure 1. The ion generating apparatus includes
an ion generator 1 that generates ions, an alr blower 2
that blows cut generated ions, and an ion detector 3 that
detects the generated ioms. These devices are housed in
a body case 4. As shown in Figure 2, the lon generating
apparatus includes a control section 5 that controls
driving of the ion generatoxr 1 and the air blower 2. The
control section 5 constituted by a microcomputer performs
ion detection using the ion detector 3 to determine
whether ions are being generated or not.

[0028]

An air outlet 10 is formed in an upper surface of

the body case 4, and a cover 1l is removably provided on

a back surface of the body case 4. An air inlet 12 with



- 12 -

a filter is formed in the cover 11, and an air inlet 13
is also foxmed in a lower portion of the back surface of
the body case 4. The air blower 2 is provided in a lower
portion of the body case 4, and a duct 14 is provided
between the air blower 2 and the air outlet 10. An air
supply passage 15 directed from the air blower 2 to the
air outlet 10 is formed inside the duct 14.

f0029]

The duct 14 is formed into a rectangular prism shape,
and has wide upper and lower portions and a narrow
intermediate portion. An outlet at an upper end of the
duct 14 communicates with the air outlet 10. In the air
outlet 10, a louver 16 is removably provided. The ion
generator 1 and the ion detector 3 are provided on the
duct 14 and face the air supply passage 15. The ion
generator 1 and the ion detector 3 are placed to Fface
each other in the narrowest intermediate portion of the
air supply passage 15. Specifically, the ion generator 1
and the ion detector 3 are provided in space created by
reducing the width of the duct 14. Thus, space in the
body case 4 can be effectively used to reduce a size of
the entire device.

[06030]

The air blower 2 communicates with an inlet at a
lower end of the duct 14. The air blower 2 is a sirocco
fan, a fan 21 is rotatably housed in a fan casing 20, and

a fan motor 22 rotates the fan 21. The fan casing 20 is
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mounted to the bhody case 4. A fan air outlet 23 is
formed in an upper poxrtion of the fan casing 20, the fan
air cutlet 23 is commected to the inlet of the duct 14,
and the fan air outlet 23 communicates with the air
supply passage 15. Air sucked through the air inlets 12
and 13 by the air blower 2 passes through the air supply
passage 15 from a lower side toward an upper side, and
air including ions generated from the ion generator 1 is
blown out of the air outlet 10. Wind flows through the
air supply passage 15 from the lower side toward the
upper side, and this direction is an aixr blowing
directiemn,.
[0031]

The ion generator 1 includes a discharge electrode
30 and an induction electrode 31, and the electrodes 30
and 31 are housed in a housing case 32. The discharge
electrode 30 is a needle electrode, and the induction
electrode 31 is formed into an annular shape and
surrounds the discharge electrode 30 at a certain
distance from the discharge electrode 30. Discharge
electrodes 30 and induction electrodes 31 are provided in
pair on left and right and arranged in a lateral
direction perpendicular to the ailr blowing direction.
One discharge electrode 30 is for generating positive
ions and the other discharge electrode is for generating
negative ions.

[0032]
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Two through holes 34 are formed in a front surface
of the housing case 32, and the discharge electrodes 30
face the through holes 34. The discharge electrode 30 is
located at a center of the through hole 34. A high
voltage generation circuit 35 that applies a high voltage
to each discharge electrode 30 is provided and connected
to the control section 5. The digcharge electrode 20,
the induction electrode 31, and the high voltage
generation circuit 35 are unitized into an ion generating
unit, and the ion generating unit 36 is removably mounted
in the housing case 32. A pin connector 37 is provided
on a front surface of the housing case 32 and connected
to a socket 38 on the body case 4 side. A drive signal
is input from the control section 5 through the pin
connector 37 to the high voltage generation circuit 35,
and DC powexr or AC power is supplied.
fo033]

The housing case 32 is removable from the body case
4. An insertion opening 39 is formed in a back surface
of the body case 4, and the housing case 32 is inserted
and taken out through the insertion opening 39 with the
covexr 1l being removed. When the housing case 32 is
inserted into the insertion opening 39, a claw formed on
the housing case 32 is caught in an elastic notch formed
in the body case 4, and thus the housing case 32 is
mounted. A generation window 40 is formed in a wall on a

back side of the duct 14, and when the housing case 32 is
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mounted, the housing case 32 is fitted in the generation
window 40. A front surface of the housing case 32 is
exposed to the air supply passage 15.

[c034]

Cn the front surface of the housing case 32, an
arch-shaped guard rib 41 is provided for each through
heole 34. The guard rib 41 crosses the through hole 34.
This can prevent a user from directiy touching the
discharge electrode 30. When the ion generator 1 is
mounted to the body case 4, the guard rib 41 protrudes
into the air supply passage 15 and is placed in parallel
with the air blowing direction.

[0035]

When the user strongly draws the housing case 32 out
of the body case 4, the notch is deformed and the pawl is
disengaged, and the housing case 32 is taken out of the
body case 4. The housing case 32 is openable/c¢losable,
the housing case 32 is opened and thus the ion generating
unit 36 can be taken out. Thus, the ion generator 1 can
be handled as a cartridge. For example, when the ion
generator 1 reaches the end of its life, the ion
generator 1 may be replaced by a new cartridge. If an
old cartridge is disassembled to maintain the ion
generating unit 1, the cartridge can be recycled and
reused.

[0038]
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The ion detector 3 includes a collector 42 that
collects generated ions, and an ion detection circuit 43
that ocutputs a detection signal according to the
collected ions to the contxrol section 5. The collector
42 1s a conductive collection electrode provided on a
front surface of the ion detector 3 and is formed of
copper tape. The collector 42 and the ion detection
circuit 43 are electrically connected and the ion
detection circuit 43 is connected to the control section
5 via a lead wire.

[0037]

The ion detection circuit 43 is known, and as
described in, for example, Japanese Patent Laid-Open No.
2007-114177, the ion.detection circuit 43 is constituted
by a rectifying diode, a p-MOS FET, or the like. The ion
detector 3 detects either positive ions or negative ions.
When the collector 42 collects either of generated
positive ions or negative ilons, a potential of the
collector 42 increases. The potential increases
depending on the number of collected ions. The ion
detection circuit 43 performs A/D conversion of an output
voltage according to the potential and outputg the
voltage to the control section 5. The control section 5
performs determination on ion generation based on an
input value from the ion detector 3.

[0038]



The ion detector 3 1s provided on the air supply
passage 15. Specifically, the ion detector 3 is fitted
in a detection window 45 formed in a wall on the front
side of the duct 14. The front suxface of the ion
detector 3 is exposed to the air supply passage 15, and
faceg the front surface of the ion generator 3 with the
air supply passage 15 therebetween. The collector 42 is
placed offset toward one side in the latexal direction.
The collector 42 is located in front of one discharge
electrode 30 that genexates one of positive and negative
ions, and not located in front of the other dischaxge
electrode 30. Thus, the collector 42 can intensively
collect one of positive and negative ions. A part of the
front surface of the lon detector 3 is covered with a
protector formed of a metal plate. The protector is
placed to face the other discharge electrode 30 that
generates ions of a polarity opposite to that of the ions
to be collected. The ions generated from the other
discharge electrode 30 are collected by the protector,
and the number of ions directed toward the collector 42
18 reduced, thereby preventing the ions of an opposite
polarity from being collected by the collector 42.

[003¢9]

An operation panel 50 is provided on the upper
surface of the body case 4, and the operation panel 50
includes an operation section 51 having an operation

switch and a display section 52. When the operation
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switch is operated, the control section 5 drives the ion
generator 1 and the air blower 2, and operates the
display section 52 to display that the ion generating
apparatus is being operated. In Figure 2, reference
numeral 53 denotes a rewritable nonvolatile storage
element such as an EEPROM, which stores information on
the ion generator 1.

[0040]

When the ion generating apparatus is operated,
positive ions are generated from one discharge electrode
30 of the ion generator 1, and negative ions are
generated from the other discharge electrode 30. The
generated lons are carried by wind blown out from below
by the air blower 2, and blown out through the air outlet
10 to the outside. The released ions decompose and
remove suspended mold or viruses in air.

[0041]

If the ion generating apparatus is used for a long
period, the discharge electrode 30 is deteriorated or
dust adheres to each electrode 20 and 31, and discharge
becomes unstable. This reduces the number of generated
ions, and the above-~described advantages cannot be
obtained. Thus, the control section 5 of the ion
generating apparatus integrates operating times, and when
a total operating time reaches a replacement notice time,
for example, 17500 hours, the control section 5 displays

an indication to promote replacement of the ion generator



1. The operation is continued thereafter, but when the
total operating time reaches a replacement time, for
example, 182000 hours, the control section 5 determines
that the ion generator 1 reaches the end of its life,
stops the operation, and notifies of replacement.
[0042]

However, depending on environment in which the ion
generating apparatus is used, dust, moisture, oil mist,
or the like may adhere to the discharge electrode 30, and
the ion generator 1 may reach the end of its 1life before
the above-described time has passed. When the ion
generator 1 reaches the end of lts life, the number of
generated ions is reduced or no ions are generated. The
ion detector 3 detects generation of ions, and the
control section 5 determines whether ions are being
generated or not based on an input value from the ion
generator 1. When the control section 5 determines that
no iocns are being generated, the control section 5 stops
operation and displays an indication to replace the ion
generator 1.

[0043]

When the control section 5 performs ion detection,
the control section 5 turns on the ion generator 1 for a
predetermined time and then tuxns off for the same time.
The turning on/off is repeated for a preset ion
determination time. During this time, the ion detector 3

detects ions. An output voltage from the ion detector 3
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at this time is shown in Figure 6. When the ion
generator 1 is on, ions are generated, and thus the
ocutput voltage increases and is saturated to a constant
voltage. When the ion generator 1 is off, no ions are
generated, and thus the output voltage is substantially 0
V.
[0044]

An input value according to the output voltage Ffrom
the ion detector 3 is input to the control section 5.
The control section 5 calculates a difference between a
maximum value and a minimum value of the input value
detected in the ion determination time, determines
whether the difference is a threshold or more, and
determines whether ilons are being generated or not. When
the difference between the maximum value and the minimum
value is the threshold or more, the control section 5
determines that ions are being generated. When the
difference between the maximum value and the minimum
value is the threshold or less, the control section S
determines that no ions are being generated. The
threshold is 0.5 V. This value is set based on the
output voltage from the ion detectoxr 3 when the ion
generator 1 is turned on/off with the number of discharge
times at the time of decrease of ion concentration by
half with respect to ion concentration in the case with a
standard number of discharge times per unit time.

[0045]
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Determination of ion generation is first performed
at the start of operation. During the operation, the
determination is performed at a predetermined timing.
When the contxol section 5 deterxmines a predetermined
number of times that no ions are being generated, the
control section 5 again performs determination, and
finally determines whether an ion generation error has
occurred or not. When it is determined that the ion
generation error has occurxed, Ehe operation is stopped.
fao4s]

When the operation is started as described above,
ﬁhe control section 5 performs a plurality of times of
determination of ion generation. First, at the start of
the operation, the control section 5 performs
determination by a mode 1. As show in Figure 7, in the
mode 1, the ion determination tiwme 1s a minimum time, two
seconds, the control section 5 stops the air blower 2,
the ion generator 1 is turned on for 1 second and turned
off for 1 second, and ion detection is performed to
determine whether ions are being generated or not based
on a sensor input. After the determination is finished,
the control sectlion 5 drives the air blower 2.

[0047]

As such, at the start of the operation, only the ion
generator 1 is driven without the air blower 2 being
driven, and thus generated ions fill the narrow space

between the ion generator 1 and the ion detector 3
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without being blown away by wind. Specifically, since
the ion generator 1 and the ion detector 3 are placed to
face each other, the generated ions reach the ion
detector 3 without the air blower being driven. The ion
detector 3 can reliably collect the generated ioms. Thus,
when ions are being generated, the ions are necessarily
detected, thereby preventing errcnecus determination that
no ions are being generated. Since the ion determination
time is short, the air blower 2 is immediately driven,
and no sense of incongruity is given to the user.

[0048]

-When the control section 5 determines in the mode 1
that ions are being generated, the control section 5
shifts to a normal mode where ion generation is not
determined. The control section 5 checks whether an
exrror counter is 0. When it is detected that ions are
being generated, the error counter is reset to 0.

[0049]

As shown in Figure 8, in the normal mode, operation
is performed for a predetermined time, for example, three
hours, without determination of ion generation. When
three hours have passed, the control section 5 performs
determination by a mode 2. As shown in Figure 9, in the
mode 2, a longer ion determination time is set, the air
blower 2 is driven, the ion generator 1 is turned on For
10 seconds and turned off for 10 seconds, and ion

detection is performed for an ion determination time of 1
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minute to determine whether ions are being generated or
not. The ion generator 1 is turned on/off three times in
1 minute, but determination may be performed orice based
on a difference between a maximum input value and a
minimum input value in 1 minute, or determination may be
performed three times in all based on a difference
between a maximum input value and a minimum input value
for each tuning on/off.

[0050]

When it is determined in the mode 1 that no ions are
being generated, the control section 5 performs next
determiﬁation by the mode 2. At this time, the mode 2 is
started immediately after the determination by the mode 1.
Alternatively, the mode 2 may be started several seconds
after the determination by the mode 1.

[0051]

When the control section 5 determines in the mode 2
that ions are being generated, the control section 5
resets an error counter and performs the normal mode.
After 3 hours have passed, the control section 5 again
performs determination by the mode 2. wWhen the control
section 5 determines in the mode 2 that no ions are being
generated, the control section 5 performs determination
by a mode 3 immediately or within a short time. As shown
in Figure 10, in the mode 3, a shorter ion determination
time is set, the air blower 2 is driven, the ion

generator 1 is turned on for 1 second and turned off for



1l second, and ion detection is performed for an ion
determination time of 10 seconds to determine whether
ions are being generated or not. Similarly to the above,
the control section 5 performs determination once based
on a difference between a maximum input value and a
minimum input value in 10 seconds, and determination five
times in all based on a difference between a maximum
input value and a minimum input value for each turning
on/off.

[0052]

When the control section 5 determines in the mode 3
that ions ére being generated, the control secticn 5
resets the error counter and performs the noxrmal mode.
After 3 hours have passed, the control zecticen 5 again
performs determination by the mode 2. When the control
section 5 determines in the mode 3 that no iong are being
genexrated, the control section 5 checks whether the error
counter is less than a predetermined number of times, for
example, less than 60 times. When the error counter is
less than 60 times, the control section 5 increments the
error counter by one. When the error counter is less
than 60 times, the control section 5 performs the normal
mode, and performs determination by the mode 2 after 3
hours have passed. The number of times of the error
counter may be appropriately set.

[0053]
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When the error counter is 60 times or more, the
control section 5 performs determination by a mode 4. As
shown in Figure 11, a longer ion determination time is
set in the mode 4, the air blower 2 is stopped, the ion
generator 1 i1s turned on for 10 seconds and turned off
for 10 seconds, and lon detection is performed for an ion
determination time of 1 minute to determine whether ions
are being generated or not similarly to the above. When
the control section 5 determines in the mode 4 that ions
are being generated, the control section 5 resets the
error counter and performs the normal mode. After 3
hours have passed, the control section 5 again performs
determination by the mode 2. When the control section 5
determines in the mode 4 that no ions are being generated,
the control section 5 performs determination by a mode 5
immediately or within a short time.

[0054]

As shown in Figure 12, in the mode 5, a shorter ion
determination time is set, the air blower 2 is stopped,
the ion generator 1 is turned on for 1 second and turned
off foxr 1 second, and ion detection is performed for an
ion determination time of 10 seconds to determine whether
ions are being generated or not. When the control
section 5 determines in the mode 5 that ions are being
generated, the control section 5 resets the error counter,
and performs the normal mode. After 3 hours have passed,

the control section 5 again performs determination by the
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mode 2. When the control section 5 determines in the
mode 5 that no ions are being generated, the control
section 5 determines that an ion generation error has
occurred. The control section 5 immediately stops all
loads and stops operation, and operates the display
section 52 to indicate an error.

[0055]

As described above, the control section 5 controls
driving of the air blower 2 and the ion generator 1
depending on wmodes to be performed during operatiom
including determination of ion generation. As shown in
Figure 13, when the control section 5 controls the high
voltage generation circuit 35 of the ion generator 1, the
control section 5 determines a mode to be performed. In
the normal mode and the modes 1, 3 and 5, driving of the
high voltage generation circuit 35 is controlled by
turning on 1 second and turning off 1 second. The
control section 5 switches a 1 second flag to 0 or 1
every 1 second, and outputs an ON signal to the high
voltage generxation circuit 35 when the 1 second Flag is 1
to generate lons. When the 1 second flag is 0, the
control section 5 outputs an OFF signal to the high
voltage generation circuit 35, and no ions are generated,
In the modes 2 and 4, driving of the high voltage
generation circuit 35 is controlled by turning on 10
seconds and turning off 10 seconds. The control section

5 switches a 10 second flag to 0 or 1 every 10 seconds,
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and outputs an ON signal to the high voltage generation
circult 35 to generate ions when the 10 second flag is 1.
When the 10 second flag is 0, the control section 5
outputs an OFF signal to the high voltage generation
circuit 35, and no ilong are generated.

[0056]

As shown in Pigure 14, when the control section 5
controls the air blower 2, the control section 5
determines the mode to be performed. In the modes 1, 4
and 5, the control section S outputs an OFF signal to the
fan motor 22 and stops the air blower 2. In the noxrmal
mode and the modes é and 3, the control section 5 outputs
an ON signal to the fan motor 22, and operates the air
blower 2.

[0057]

As described above, in the determination of whether
ions are being generated or not, the air blower 2 is
stoppad even during cperation, and thus ions are not
blown away when the ions are generated, thereby allowing
the ions to be reliably detected. This can eliminate
erroneous determination that no ions are being generated.
The ion generation is detected at the staxrt of the
operation, and thus an abnormality can be quickly sensed
and then detected, thereby allowing the abnormality to be
confirmed and increasing determination accuracy.

[0058]
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When an ion generation error occurs in the ion
generating apparatus, the ion generating apparatus cannot
be operated. The user removes the ion generator 1 from
the body case 4 and mounts a new ion generator 1. Since
the old ion generator 1 can be disassembled, the ion
generating unit 36 is removed and maintenance such as
cleaning of the discharge electrode 30 is performed, and
thus the ion generator 1 is recycled and can be used.
[(0058]

Thus, a storage element 53 is provided in the ion
generating unit 36 of the ion generator 1. The storage
element 53 stores idenﬁification information and
maintenance information such as the number of timez of
recycling. An information processing device such as a
personal computer writes the information in the storage
element 53 and reads the information. When the recycled
ion generator 1 is mounted to the body case 4, the
contxol section 5 determines suitability of the ion
generator 1. Specifically, the control section 5 reads
identification information from the storage element 53 of
the ion generator 1. Identification information of a
plurality of usable ion generators 1 is previously
registered in a wemory, and the control section 5 checks
the read identification information against the
registered information. When the identification
information matches, the control section 5 recognizes

that the ion generator 1 is legitimate, and allows
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operation of the ion generator 1. When the
identification information does not wmatch, the control
sectlon 5 determines that the ion generator 1 is not a
legitimate one, and prohibits operation of the ion
generator 1. Thus, only the legitimate ion generator 1
can be used, and an inferior imitation can be eliminated,
thereby maintaining the function of the ion generating
apparatus.

[0060]

The ion generating apparatus is of a portable type.
Thus, the device is sometimes placed con a table or the
like for use, and noise génerated by vibration of the air
blower 2 in operation becomes a problem. In order to
prevent the vibration, the air blower 2 has a mounting
structure in light of vibration insulation. As shown in
Figures 15 and 16, the air blower 2 is held in the body
case 4 via a cushioning mewber 60.

[0061]

Specifically, a helding case 61 that heolds the aix
blower 2 via the cushioning member 60 is provided, and
the holding case 61 is mounted to the body case 4 and
thus the air blower 2 is indirectly mounted to the body
case 4,
fo0s2]

A bottom surface of the body case 4 is opened, and
the body case 4 is fitted in a case bottom 62. A lower

space of the body case 4 is a housing chamber 63 of the
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air blower 2, and in an upper space, an air supply
passage 15 is formed and the ion generator 1 and the ion
detector 3 are placed. A mount 64 for securing the air
blower is provided above the housing chamber 63. The
mount 64 is screwed to a back surface and an upper
surface of the body case 4. Thus, the mount 64 can be
regarded as a part of the body case 4.
[0063]

The duct 14 is provided in the mount 64. The duct
14 is formed by combining a front duct 65 and a rear duct
66 vertically divided. The reaxr duct 66 is fitted in the
mount 64, the front duct 65 is pressed against the rear
duct 66, and the front duct 65 is screwed to the mount 64.
The front and rear ducts 65 and 66 are secured to the
mount 64 to foxrm the air supply passage 15.
[0064]

A detection window 45 is formed in the front duct &5,
and the ion detectoxr 3 is fitted in the detection window
45, A generation window 40 is formed in the rear duct 66,
and the ion generator 1 is fitted in the generation
window 40. The socket 38 is mounted to the mount 64, and
the pin connector 37 of the ion generator 1 is inserted
into the socket 38.

{0065)
The holding case 61 is formed of a bottom wall 70, a
front wall 71, and a side wall 72 so as to cover three

surfaces of the air blower 2. A side surface and a back
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surface of the air blower 2 are opened to suck air. The
hottom wall 70 of the holding casze 61 is provided on and
screwed to the case bottom 62. Upper edges of the front
wall 71 and the side wall 72 of the holding case 61 are
surrounded by an outer peripheral edge 73 formed in a
lower surface of the mount 64, and the holding case 61
engages the mount 64 so as not to be misaligned. A
circuit board 74 for driving the fan motor is mounted to
an ocuter surface of the side wall 72.

[0066]

The duct 14 protrudes from the lower surface of the
nount 64, and an opening of thehduct 14 forms an inlet of
the air supply passage 15. The fan air outlet 23 of the
air blower 2 is formed to protrude upwaxrd from the upperxr
surface of the fan casing 20. The opening of the duct 14
is formed to be larger than the fan air outlet 23.

[0067]

The fan air outlet 23 is fitted in tight comtact
with the inside of the opening of the duct 14, and the
fan casing 20 abuts against the mount 64. Specifically,
the air blower 2 is fitted to the mount 64 as a part of
the body case 4 and positioned with respect to the duct
14.

[0068]

The cushioning member £0 is formed of an elastic

member such as rubber or sponge into a thin plate shape.

A plurality of cushioning members 60 are attached to an
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outer surface of the fan casing 20 of the air blower 2.
Each cushioning member 60 is interposed between the
holding case 61 and the fan casing 20. The cushioning
members 60 are locakted between the bottom surface of the
fan casing 20 and the bottom wall 70 of the holding case
61 and between the front surface of the fan casing 20 and
the fromt wall 71 of the holding case 61. The cushioning
mempbexr 60 is also interposed between the upper surface of
the fan casing 20 and the lower surface of the mount 64.
[0069]

As shown in Figure 16, a recess 75 may be formed in
the bottom wall 70 of the holding cése 61. The recess 75
is formed along the outer periphery of the fan casing 20.
The cushioning member 60 is mounted to the fan casing 20
so as to face the recess 75. The bottom surface of the
fan casing 20 is supported by the holding case 61 via the
cushioning member 0.

[0070]

As such, the air blower 2 has the mounting structure
in which the air blower 2 is vertically held by the body
case 4. Specifically, the air blower 2 is placed on the
holding case 6 via the cushioning member 60, the air
blower 2 is held between the holding case 61 secured to
the body case 4 and the mount 64 as a part of the body
case 4, and thus the air blower 2 is mounted to the body
case 4.

{0071]
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A regulating member is provided for regulating
latexal, that is, axial movement of the air blower 2. As
shown in Figures 15 and 16, a mounting member 80 ig
formed on an outer suxface of the fan casing 20. The
mounting member 80 is a flat protrusion, and is held by a
palr of regulating members 81 and 82. This regulates
axial movement of the air blower 2, and prevents the air
blower 2 from being detached from the holding case 61.
{co72]

As shownr in Figure 17, the pair of regulating
members 82 and 82 are provided at a corner between the
bottom wall 70 and the fromt wall 71 of the holding case
61. The regulating members 81 and 82 are protrusions
having flat surfaces. The mounting member 80 is formed
near the bottom surface on the side closer to the front
of the fan casing 20. A distance between the pair of
regulating members 81 and 82 is larger than a thickness
of the mounting member 80, and when the mounting member
80 is fitted between the regulating members 81 and 82, a
clearance is formed. Thus, the wmounting member 80 can be
smoothly fitted between the regulating members 81 and 82.
[0073]

As shown in Figure 18, a regulating member 83 is
formed on an upper portion of the side wall 72 of the
holding case 61, and a regulating member 842 is formed on
a lower surface of the mount 64. The regulating members

83 and 84 are protrusions having flat surfaces. The
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mounting membexr 80 is formed near an upper surface on the
side closer to the back of the fan casing 20. A distance
between the pailr of regulating members 83 and 84 is
larger than the thickness of the mounting member 80.
Bimilarly to the above, a clearance iz formed between the
mounting member 80 and the regulating members 83 and 84.
Thus, the mounting member 80 can be smoothly fitted
between the regulating membexs 83 and 84.

00741

The mounting member 80 is provided on the air blower
2. In an air blower 2 having a conventional screwing
structure, a mounting member 20 for screwing ig formed.
Also, a boss for a screw hole is formed in a holding case
61. These configurations can be used as they are in this
structure, and the boss is one of regulating members 81
and 83. Thus, this structure can be achieved simply by
adding the other regulating members 82 and 84. Thus, the
conventional screwing structure cam be easily modified
into this structure.

[007E]

Next, a mounting procedure of the air blower 2 will
be described. First, the plurality of cushicning members
60 are attached to predetermined positions on the outer
surface of the fan casing 20 of the air blower 2. The
mounting member 80 on the lower side of the air blower 2
is placed between the pair of regulating members 81 and

82 on the lower side of the holding case 61, and the air
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blower 2 is placed on the bottom wall 70 of the holding
case 61. The mounting member 80 on the upper side of the
air blower 2 faces the regulating member 83 on the upper
side of the holding case 61. At thig time, the air
blower 2 is placed on the holding case 61.

[0076]

The holding case 61 on which the air blower 2 is
placed is brought below the mount 64 to which the duct 14
is mounted. The fan air outlet 23 of the air blower 2 is
inserted into the opening of the duct 14. At the same
time, the mounting member B0 on the upper side of the air
blower 2 is placed between the regulating méﬁber 83 of
the holding case 61 and the regqulating member 84 of the
mount 64. The holding case 61 is placed on the case
bottom €2, and the holding case 61 is screwed to the case
bottom 62. The body case 4 is placed over the case
bottom 62 to which the mount 64 and the air blower 2 are
mounted, and the body case 4 is screwed to the mount 64.
The ion generator 1 is mounted through the insertion
opening 39 of the body case 4. Finally, the cover 11 is
mounted to the body case 4.

[0077]

In the above mounting structure, the air blower 2 is
vertically held by the body case 4 via the cushioning
member 60 and secured. Since the duct 14 is located
above the air blower 2, the air blower 2 is placed on the

holding case 61 and vertically held and thus can be
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secured. Thus, the mounting structure as described above
is suitable, and the air blower 2 can be secured using a
few members with vibration insulation.

(00781

As such, the air blower 2 is not screwed to the body
case 4. BSince vibration of the air blower 2 is absorbed
by the cushioning member 60, the vibration is not
transmitted to the body case 4, thereby preventing the
body case 4 to resonate and generate noise. Further, the
regulating members 81 to 84 and the mounting member 80
are provided in the space conventionally created around
the air blower 2, and thus there is no need to Eake gpace
for new members, a space-saving mounting structure having
a vibration-insulating function can be achieved, and a
size reduction of the device is not prevented.

[0079]

The present invention is not limited to the above-
described embodiment, but various modifications and
changes may be made in the embodiment within the scope of
the present invention. The air blowing device may be
mounted in a small air cleaner or dehumidifier that can
be used on a table. An IC tag may be used as the storage
element provided in the ion generator.

(o080}

In the above description, the cushioning member is

provided between the upper surface of the fan casing and

the mount, but the cushioning member may be omitted.
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Since there is a clearance between the upper surface of
the fan casing and the lower surface of the mount,
vibration is not directly transmitted. Also, a
regulating member may be held between a pair of mounting
members rather than that the mounting member is held

between the pair of regulating wembers.

Description of Symbols

[0081]

i ion generator
2 air blower

3 ion detector

4 body case

5 control section

10 air outlet

14 duct

15 aix supply passage
20 fan casing

21 fan

22 fan motor

30 discharge electrode
31 induction electrode
32 housing case

34  through hole

35 high woltage generation circuit
41 guard rib

42 collector
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46

60

61

64

80

ion detection circuit
protector

cushioning membexr
holding case

mount

mounting member

81-84 reagulating member

- 38 -
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Claims

[Claim 1]

An air blowing device in which an air blower including a
fan motor and a fan casing housing a fan is mounted to a body
case,

wherein the fan casing is held by a holding case via a
cushioning member, and the holding case is mounted to the body
case, and

wherein the mount having an air blowing duct is provided
in the body case, the holding case engages the mount, and the

alr blowing device 1s sandwiched between the mount and the

holding case.

[Claim 2]

The air blowing device according to claim 1, wherein an
air outlet of the air blower is fitted in the duct.
[Claim 3]

The air blowing device according to claim 1 or claim 2,

- wherein a regulating member that regulates movement of the air

blower is provided to prevent the air blower from being detached
from the body case.
[Claim 4]

The air blowing device according to claim 3, wherein a
mounting member is formed on the fan casing of the air blower,
and a pair of regulating members are formed on the holding case
or the mount so as to hold the mounting member therebetween.
[Claim 5]

The air blowing device according to any one of claims 1
to 4, wherein the mount is located above the air blower, and
a cushioning member is provided between the air blower and the
mount .

[Claim 6]

An ion generating apparatus in which an ion generator that

generates ions, and an air blowing device according to any one

of claims 1 to 5 are housed in a body case,
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wherein ions generated from the ion generator are blown
out to outside by wind from an air blower of the air blowing
device.



