- 1 - Description Title of Invention: AR BLON NG DEVI CE AND | ON
GENERATI NG APPARATUS Techni cal Field [0001] The present invention
relates to an air blow ng device for releasing generated ions to an
outside and an ion generating apparatus including the air blow ng
devi ce. Background Art [0002] I n-recent years, a techni que of
charging water nolecules in air with positive ions and/or negative
ions to clean the air in a living space has been highly used. For
exanple, in an ion generating appamakesipi¢Bnas an air cleaner, an
i on generator that generates positive ions and negative ions is
provi ded at a hal fway of an air supply passage. The ion generating
apparatus includes therein an air blower, and generated ions are
rel eased to Tiviagefphrernyiaon nAR SAOWAEGaPEVEI®WEFD ION GENERATING

APPARATUS

Technical Field
{0001]

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

ion generating apparatus including the air blowing device.

Background Art
[0002]

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

[0003]

Ions that charge water molecules in cleaning air
inactivate suspended particles in the living space, kill
suspended bacteria, and denature odor components. This

cleans the air in the entirxe living space.



[ 0003] |l ons that charge water nolecules in cleaning air

i nacti vate suspended particles in the |living space, kill suspended
bacteria, and denature odor conponents. This cleans the air in the
entire living space. - 2 - [0004] Cenerally, an air blower is

screwed to a body case of an ion generaking apparatus. |In operation,
vibration of the air blower may be transmtted to the body case to
resonate and generate noise. In order to prevent the transm ssion of
vi bration, Ppgesdij Literature 1 describes that with a fan being
fastened to a fan base, a peripheral edge of the fan base is held
between a casi ng deogyradiy,aaui i at bbowemnsid atdregedl abeavbady case
vi bration-insul ating packing. [0005] A standard ion generator
appl i es a drefeanolargensraiiigy woPreagbuAC Jar woeraslineediébedieken ode
and an opposgg el ectrode, or between a discharge el ectrode and an

t
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th i
positive | 0”3? &ega%d \é%ne%% ng Q8] 1 ordder é:%s'g%ngyegeﬁ‘%%
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chemi cal substances or dust curul atively sc ar ge
el ectrode. |thatiohith casen GedebargetbaeaNes alnﬁrab:laﬁae i gevitably

reduci ng the nunber of generated ions.
peripheral edge of the fan base is held between a casing
body and a vibration-insulating plate via wvibration-
insulating packing.
[0005]

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

[0C0B]

If the icon generator is operated for a long period,
spatter evaporation caused by corona discharge wears a
discharge electrode. Also, foreign matters 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.

[C007]
The ion generating apparatus described in Patent

Document 2 detects whether ions are being generated or



[ 0007] The ion generating apparatus described in Patent Docunent
2 detects whether ions are being generated or - 3 - 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
bei ng generated or not. The ion detector is provided together with
the ion generator so as to face an air supply passage, the ion

gener at or i snpt acald oo E 43Sl @3S oiethl ABedi fo Mhomitigrdivhectiioan,
and the ion detector is placed on a downstream side. Citation List
Pat ent Docungatef@008]wikat erit iBocderernted: tHapaneskotRatar Heding- Open
No. 2004- 92974 Patent Docunent 2: Japanese Patent Laid-Qpen No.
2007- 11417798n8%1eadir e THE iR ¢RVERAFHRY apparatus includes an ion

detector for detecting whether lons are being generated
or not. The ion detector is provided together with the
ion generator so as to face an air supply passage, the
ion generator 1is placed on an upstream side in an air
blowing direction, and the ion detector is placed on a

downstream side.

Citation List

Patent Document

[o008]

Patent Document 1: Japanese Patent Laid-Open No. 2004-
92974

Patent Document 2: Japanese Patent Laid-Open No. 2007~

114177

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-



Probl enms to be Sol ved by the Invention [0009] As descri bed
above, the fan is held by the vibration-insulating packing, thereby
preventing vibration of the fan frombeing transmtted to the body
case via a screw. However, the vibration-insulating plate needs to be

newly used to secure the vibration- = 4 = insulating packing. Al so,
a space for placing the vibration-insulating plate is required.
[ 0010] For exanple, as an ion generating apparatus including an

air bl ow ng tiewiTee iy RRidkdbbe taPeo devigddaorcphabengashey
installed is provided. A device of a conpact size is desired, but if
a new nenbervilsrgriowi-degulisting dilhfecubtreguimdde t he devi ce conpact,
and it takes time to nount the device. [0011] As descri bed
above, the i 6%%%¥nerating apparat us requires an ion detector. The ion
generator and th%,lon det ctor are glaced in parallel in an air

bl owi ng direction e§ﬁm8 P sBPpfy 1A SHPETATOS dBP2FB 8duce a si ze
f th d f |
of the ion gfﬁ@i&ﬁuﬁﬂzﬁggﬂra%ﬂ%w p§é9lég Q§é%qgé?€f%%§8%'re§388 y

passage i s necessar wever acemeht
increases a +iepgtdnPihd ReAnk, §HQEEY1?§S§§g§r5ﬂé€éﬁveﬂt abPEcSi 3L 2

reduction of the air supply passage
compact size is desired, but if a new member is provided,
it is difficult to make the device compact, and it takes
time to mount the device.
[0011]

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 ilon 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.

{oo12]

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
icns. However, since ions pass through the ion detector
at a certain speed, it is difficult for the ion detector

to catch the ions. Thus, even if sufficient ions are



Positive ions and negative ions generated fromthe ion generator flow
toward the ion detector on a |l eeward side by wind froman air bl ower.
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 Bon detector to catch the
ions. Thus, even if sufficient ions are - 5 - being generated, the
ion detector nay detect fewer ions, and erroneously detect that no
ions are bei pgiggngeatLsedUrdieriont BRtbeBcdehsft @bt By £lldeGlonRne
and al so the other of positive and negative ions, thereby reducing
accuracy of wbnd detrem¢dvwsilaniktezadithgtt acel.onaecans elmws tgaareratedl 3]
In view of the above, the present invention has an object to provide
an i on gener &trhhenpphiratisn tdeftedtos] mdys calipatecravamy asimttiieg
structure having a vibration-insulating function to reduce_a size of
the i on genePaPfRgPAppRFHitEe i GGIRGINR aPPShl BAPFRPHSABELd can
reliably detect whether ions.are enera%gg or..not, Solution to
Problem[OOlﬁfcuracy ﬁ'e;?ﬁegﬁa CHeRto eﬁ?b@?d%% AR TN o} ow ng
device in whighoap; gir blower including a fan notor and a fan casing
housing a fan 1s nmounted to a body case, wherein the fan casing is
hel d by a holjdbng) case via a cushioning nenber, and the holding case
is nounted to the body case. The air blower is placed in the
hol di ng case. Sinte tiwr cafsShihenebgvapnbee psesateriposed ioat eenahhe
air blower and the hol ding case, vibration of the air blower is not
transnmtted PbieHe BOlIRFPGiEnsR igad sEperREing| sppRYathidWttted from

t he hol di ng casi éo t he body case. 0015£ )
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 ailr 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 heolding case to the body case.

[0015]



- 6 - A mount having an air blowing duct is provided in the body
case, the hol ding case engages the nount, and an air outlet of the
air blower is fitted in the duct. The nount is |ocated above the air
bl ower, and the cushioning nenber is provided between the air bl ower
and the nount. [0016] The nount eaf 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.

Speci fically, the aidurt @wefingSahekdr et dealy AR B L aRdatRein
hol di ng case, and thus the air blower is held by the body case and
secured. Sintketbedgussoniti meibeng sabat enposed et weemtt, handoant
as a part of the body case and the air blower, vibration of the air

bl ower is nodl¥renhet tel the eHa wdower [eofi¥ited in Aheeglwicht i nbhe
nmenber that regul af es. novenent of the air bl ower is(grovided to

prevent the BPF2hI bhelCtaisift BEONG d8EathEdP1PERR t RNDJdE Casdionhag
t is | b iy .bl , dth th i | i
Verti catty rarEoehay Sreilid ReRrED rB0cel IR e 258 TerkE

menber is preybged to regulate novenent in directions other than the
vertical direction and prevent the air blower from being detached
fromthe body cagge ndddt8kan be AcgRuBLdNgs NRrdert iSF fridTedagn chie .,
fan casing of the air blower, and a pair of regulating nenbers are
formed - 7 Themiheouwlali g ¢chseadr bhewapuhd Bittasd tim hdled dube,
mounti ng nmenber therebetween. The regulating menbers are newly
provi ded, budn@rEWdrivh o H@veReaBRESbPBvR PR <o thet bedyupgsauch
space. [0019 ... The io ener at i ng_appar.at i ncl udes: an ion
generat or t harSGeherates 33%%?l§hhi8ﬁe?o£5d%?tthﬁtWQEﬁ1%%&5%P§t
generated iofsy %ﬁgﬁﬁ%f&- s eSURRLY - RASS | 8. f,or nat _bl.o
out the generate |ons_fgﬁﬁﬁhgﬁfs?§g F%?%ugﬁgﬁ%ﬁéﬁ%ig%%ié%,hgﬁg ?%e
i on gener at ofh@ngbdhecd N SRt @ekakeal & Sihdd aRd RShlOnk A eneRSd:
other with the air supply passage therebetween.

is interposed between the mount as a part of the body

case and the air blower, vibration of the air blower is
not transmitted to the mount.
[0017]

A regulating membexr 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 mounting member is formed on the fan casing of the

air blower, and a pair of regulating members are formed



[ 00201 The ion generator and the ion detector face each other,
and are not placed in parallel in an air blowng direction in the air
supply passage. Thus, providing the ion detector does not increase a

|l ength of the air supply passage. [0021] The ion generator and
the ion detector are provided in a narrdwest position of the air
supply passage. lons generated fromthe ion generator fill the narrow

space in the air supply passage, the ions with high concentration

reach the i onndehecheldiagdcddeisot hd aRsingarRcbasr ebi ably €hes ect ed.
[0022] - 8 - The ion generator is nounted to one of facing

wal | s of themauntdpgpingmbas selgerelzaitvdde | The de¢geloring manered atre

the other of facing walls, and a distance between the ion generator

and the faci 3§ Prr¥idedermhcdirsdanmed areungl Fheagihgltdiéeey gind

gener at or does no% interfere with ion generation. If the wall of the
air supply p&SsBGE PHEFRY THED i PiAYenerator is too close, discharge

in the ion geRgL 34 or is adversely affected. However, by determ ning

an appropriate &I tance, the facing wall does not adversely affect

di scharge, and al $Qei folleS&Ged A Qf pPASarhibeihODgadd  harhigly
concentration are distributed, théreby allowi ng the generated ions to

be reliably denheehedr [RO23feneratddeidn} gederat abni detedesr e r
of discharge el ectrodes spaced apart, one of positive and negative

i ons are genécedectsf geoneoakedi sohar géealedat podeiraadpphe padwagofis
positive and negative ions are generated fromthe other discharge

el ectrode. THOTER HBBEECPEPWRE PR sifpegatec: 40BAetBf APRTEFAE and

negative ion and, a_part _of collection surface of the i det.ect or
i s covered mﬁ?ﬁnggﬁr8€¢%f5r°?€$e57évgﬁﬁi 9}881ESEfFaﬁoﬁfa?ﬁgiQﬁtﬁﬁn(ﬁ
posi tive and aeQathyeal-anS, JNecd Oifcttoorfadc% 8%9}&' gEﬁe}:Ow:[@fgetﬁémair

di scharge el ectrode tﬁat generates the other of positive and negative
ions. The pr@h@ﬁugrpggghggtghéfgbégdggh“of positive and negative ions,

and thus the other of positive and negative ions hardly adhere to the
[0020]

The ilon 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. Ions
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.

[0022]



- 9 - 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
cushi oni ng nmenber and secured to the body case, and thus the air

bl ower is not brought into direct contaBt-with the body case. Thus,
vibration of the air blower is not transmtted to the body case,
thereby preventing resonance and generation of noise. [0025]

Al'so, the ion gemefation gadetheol 0fls dRb@tidd ¥ @nRl 3¢edatonfagglreach
other with the air supply passage therebetween, and thus the |ength

of the air suppthe passagerly pesshgel eas@dthe rmrebietreem:m:l Hg a size
of the air supply assa e. Also, the ion generator and the ion

det ect or ar emwlw?g o InEhear PéwESEiBnpaeel i tarel & disFppry
passage, t hus tggllqn generator and_the ion detectaor ,can be

mount ed u5| ngc BYePA ecrlé’é‘t S8T6Y 2HaF r B0 nghe %\’iri'gé'i?&& y-Spassage,
thereby reduging @ 317 Of htta'%et @t%?%dﬂécﬁ AlS % @%{%g:%t(é%t §§L9"

is |located neafr |ORS generat e e For Genet a
al | owi ng th%@@nﬁ{@ﬁéfe‘)'ﬁ_tﬁio lgﬁ E@hbf@ﬁi’oﬂiet &Gt %ﬂe Rehefor ene

Description of Drawi ngs - igure 11 Figure 1 is a sectional

vi ew of an iahrgenssiat Im%@@aﬁabmﬁgoﬁhé hoprfsestaidiv e ited. close,
discharge in the ion generator is adversely affected.
However, by determining an appropriate distance, the
facing wall does not adversely affect discharge, and also
in detection of ions, the ions with high concentration
are distributed, thereby allowing the generated ions to
be reliably detected.
[00231]

The ion generator includes a pair of discharge
electrodes spaced apart, one of positive and negative
ions are 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 icns. The protector collects

the other of positive and negative ions, and thus the

other of positive and negative iong hardly adhere to the



[Figure 2] schematic Figure 2 is a block diagram show ng a
configuration of the ion generating apparatus. [Figure 3] Figure 3 is
a front view of an ion generator. [Figure 4] Figure 4

- 9 -

collection surface. The collection surface intensively

collects one of positive and negative ions.

Effects of the Invention
[0024]

Aocording 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.

[g025]

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
passage 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. Alsc, the ion detector is located
near icns generated from the ion generator, thereby

allowing the generated ions Lo be reliably detected.

Brief Description of Drawings

[0026]



is a cross sectional view of the ion generator. [ Figure 5] Figure
5is a front view of a collection

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

[Figure 2] Figure 2 is a block diagram showing a
schematic configuration of the lon 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 lon 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 determination 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 mode 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.



surface of an ion detector. [Figure 6] Figure 6 the ion detector.
shows changes of an output voltage of [Figure node 1. 7] Figure 7 is
a flowhart of determnation by a [Figure 8] Figure 8 is a flowhart

of determ nation by a
- 171 -

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

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

[Figure 17] Figure 17 is 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 lons, an air blower 2
that blows out generated ioms, and an ion detector 3 that
detects the generated ions. These devices are housed in
a body case 4. Ag shown in Figure 2, the ion generating
apparatus includes a control section 5 that controls
driving of the ion generator 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



nor mal node. [Figure node 2. 9] Figure 9 is a flowhart of
determ nation by a [Figure 10] Figure 10 is a flowhart of
determ nation by a node

- 12 -

a filter is formed in the cover 11, and an air inlet 13
is also formed 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 teo the
air outlet 10 is formed ingide the duct 14.

fo029]

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 face
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.

[0030]

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 isg



[Figure 11] Figure 11 is a flowhart of determ nation by a node

mounted to the body case 4. A fan air outlet 23 is
formed in an upper portion of the fan casing 20, the fan
alr outlet 23 is connected to the inlet of the duct 14,
and the fan ailr outlet 23 communicates with the air
supply passage 15. Adir 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
5lown out of the air outlet 10. Wind flows through the
air supply passage 15 from the lower side toward the
upper side, and this directicon is an air blowing
direction.
[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 21 is formed into an annular shape and
surrcunds 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 air blowing direction.
One discharge electrode 30 is for generating positive
ions and the other discharge electrode is for generating
negative ions.

[0032]



[ Figure 12]
[ Figure 13]

Figure 12 is a flowhart of determ nation by a node 5.
Fi gure

Two through heoles 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 discharge electrode 30,
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 power or AC power is supplied.
[0033]

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
cover 11 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



13 is an operation flowhart of the ion generator for each node.
[Figure 14] Figure 14 is an operation flowhart of an air bl ower for
each node. [Figure 15] Figure 15 is a sectional view of an ion
generating apparatus including an air blow ng device according to the
present invention. [Figure 16] Figure 1% 4s an expl oded perspective
view of a nounting structure of the air blower. [Figure 17] Figure
17 is a view of the air blower nounted to a body case seen from

front. [Fi gbenddd, F&zgélr&ﬂﬁﬂgzcas_\éi 8y 9f Eherad riblanergdiaiednt 0
t he body case seen from back. scription of Enmbodinments [0027]
window 40. A front surface of the housing case 32 is
exposed to the alr supply passage 15.
[a6034]

On the front surface of the housing case 32, an
arch-shaped guard rib 41 is provided for each through
hole 34. The guard rib 41 crosgsses 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 isg openable/closable,
the housing case 32 is opened and thus the ion generating
unit 36 can be taken out. Thus, the ion generatoxr 1 can
be handled as a cartridge. For example, when the ion
generator 1 reaches the end of its life, the icn
generator 1 may be replaced by a new cartridge. If an
old cartridge is disgassembled to maintain the ion
generating unit 1, the cartridge can be recycled and

reused.

[0036]



An ion generating apparatus of this enbodinment is shown in Figure 1.
The ion generating apparatus includes an ion generator 1 that
generates ions, an air blower 2 that bl ows out generated ions, and an
ion detector 3 that detects the generated ions. These devices are
housed in a body case 4. As shown in Filgure€ 2, the ion generating
apparatus includes a control section 5 that controls driving of the
ion generator 1 and the air blower 2. The control section 5
constituted by a-HLHREORMRYLEECPEST DRABLION HelAai-@BUshngnkhe ion
detector 3 to determ ne whether ions are being generated or not.

[ 0028] coRteats guridmicelD ilosisf orfAdahnian dgppert s fdgevat ube
body case 4, and a cover 11 is renovably provided on a back surface
of the body tha® dutpyisia detlestit? wighal-ad@oxdind ita dhei s f or ned
in the cover 11, and_an air inlet 13 is also forned in a | ower
portion of t®eLbreked i dothengoBbyylcageton The Ahe BPAURFLOr| s

i ded i I i ft bod 4 d duct. 14
Doyt L1 G4k R L SIS BB B e B4

I i ; i i tlet 10
oupply Pessageod flreeds oL Bbtobkapet Aol O Wy gl ot L

a rectangul agoppésmshapernhandoascybLesIRRR] d itbawakrBeEibQNs and
a narrow i nternedi ate portion. An outlet at an upper end of the duct

14 communi catescwit M3 heraaigleatitrienl1¢. connédieadiandwteeti o0, a

| ouver 16 is renovably provided. The ion generator 1 and the ion
detector 3 afeteploigmerisnitthd3dast connaaded ate it aintredppeygtion
passage 15. The, ion generator 1 and the ion detector 3 are placed to
face each otﬁéYl?rthhﬁﬁépﬁﬁhest i ntermedi ate portion of the air
supply passa 50;?? Specifically, the ion generator 1 and the ion
detector 3 aré provided in space created by reducing the wdth of the

duct 14. Thus, spafee ik bRecPedyncapecdicaly be ehleal i gﬁby%gsed to

reduce a size of the entire device. [0030] The air bl ower

communi cat esdeddiead iinl etfcat exampier, eagdanésé heatdiid TR4 d-Dhenais .

blower 2 is a sirocco
2007-114177, the ion.detection circuit 43 ig constituted
by a rectifying diode, a p-MOS FET, or the like. The ion
detector 3 detects either positive ions or negative ioms.
When the collector 42 collects either of generated
positive ions or negative ions, 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 outputs 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]



fan, a fan 21 is rotatably housed in a fan casing 20, and a fan notor
22 rotates the fan 21. The fan casing 20 is - 13 - nmounted to the
body case 4. A fan air outlet 23 is fornmed in an upper portion of the
fan casing 20, the fan air outlet 23 is connected to the inlet of the
duct 14, and the fan air outlet 23 comificates with the air supply
passage 15. Air sucked through the air inlets 12 and 13 by the air

bl ower 2 passes through the air supply passage 15 froma | ower side

toward an upper srile,: @NGAdotorCBUHENGrbPNSe@aRe L thifs @mﬁbw i on
generator 1 is blown out of the air outlet 10. Wnd flows through the
air supply passagee 155fr @peichi€ikbainty, stide towaiatddmrupper sideedand
this direction is an air blow ng direction. [0031] The ion
generator 1 inchudeteat tvn chigrdpy dcedormgd 30 andehh dmdue ifgpnt

el ectrode 31, ;and the el ectrodes 30 and 31 are housed in a housing
case 32. TheSdf&chir be el ridhe 3BSi XA AT &t $8e%8nd t he

i nduction el c%roge 3% IS forneqiint%han annularlshqge and rro%pds
t he di scharg§e _F% ¥ otie 3 HOE L&t & 8|‘1_§t glﬁ%%_ﬁ%rﬁ%ar%e di s‘cﬁélrge
el ectrode 302,PLsChRL UL EAEGH 3¢ end hadusLhora@hect nodes it are

provided in palir o eft and right and arranged in a |later
direction pegppengugpl prpdesdde @ rtHlreweRgethl ectHOo1Dretdirsehat ge

el ectrode 30 is for generating positive ions and the other discharge

el ectrode i spllacedenfadt ngowreghionee siides in[ 0882)atexdll direction.
The collector 42 is located in front of one discharge
electrode 30 that generates one of posgsitive and negative
ionsg, and not located in front of the other discharge
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
is reduced, thexeby preventing the ions of an opposite
polarity from being collected by the collector 42.
[0039]

An operation panel 50 is provided on the upper

surface of the body case 4, and the operxation panel 50

includes an operation section 51 having an operation

switch and a display section 52. When the operation



Two through holes 34 are fornmed in a front surface of the housing
case 32, and the discharge el ectrodes 30 face the through hol es 34.
The di scharge 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 el ectrode 30 is provilsked and connected to the
control section 5. The discharge el ectrode 30, the induction
el ectrode 31, and the high voltage generation circuit 35 are unitized
into an ion genesati Neditdced@ndnbhechffobeses@td® Wike3bths ion
removably mounted in the housing case 32. A pin connector 37 is
provi ded on gefisxatorsur faacke thke the bboseénge caaed Ibeandesonnected to a
socket 38 on the body case 4 side. A drive signal is input fromthe
control sectfbspBrY Hestigiont 5@ pndispheyt tha37the idie denglratohgage
generation circuit 35, and DC power or AC power is supplied. [0033]
The housi ng ¥eRFFAS ¢ 5 SedvgbPReFRbATt hdhddPycsse 4refprenderti on

opening 39 is _for in,a back_surface of the bady .case 4, and the
- housi ng casen%5€¥%Fﬁ%%é¥?§%e§n8 Fgﬁﬁﬁg%ﬁietWWQKé}$%#%§iSEQEPEFon

opening 39 w LRMET, bei e #mﬁﬂs iL.ag_case 32
IS insertedm%%éﬁéﬁﬁe |ns§¥%%gh%§gg%¥hg Sgha C aﬁ%?%gﬁgﬁagggPhgﬁ
housi ng caseti3 i@nqgggﬁbxb& an elastic notch forned in the body case
4, and thus the housing case 32 is nounted. A generation wi ndow 40 is
formed in a Wwat40lon a back side of the duct 14, and when the housing
case 32 is - 15 - nounted, the housing case 32 is fitted in the
gener ati on wi ndoWhg@. thef ient gsueFandandreatogsiifgopasatad, i s
exposed to the air supr%% passage 15. [90341 ., On the front
Surface of (FRPHOUE NG Aase S33enaRAb AR TR pRE JHTEE #1opbrode
provi ded for I he rd rih 41 cro s the
t hr ough hoIe3gigpfﬁ?%q%gggggggggéraIﬁs%g&??%%ﬁ%##%uﬁﬁ%f %%%ching t he
di scharge el geddapeB8Groihehet BEnEONG98A8LALO e e dtS-JBRURLED 1 t he
body case 4, the guard rib 41 protrudes into the air supply passage
15 and is plgeesrdtedarald erewcthbribé by rwvbhtdwhgndicigcitiromn. bE0085]
When the user strongly draws the housing case 32 out of the body case
4, the notchby stiefakidd caled Eheapawblosn dbgerngayawh a&b¢ the hobdeng
case 32 is taken out of the body case 4. The housing case 32 is
openabl e/ cl o5AntR, thshEUrSiSEng TAR FBEAE D IORE SEREVPRER MR i on
generati ng uPérEo?’eG &an eb etdalén%adou%.vghgssé tlhrtla ailiorn generator 1 can be
handl ed as a cafYridbé? or exanp?e, &Rt e i %on ‘generator 1 reaches
t he end of i¥§041ﬁe, the ion generator 1 may be replaced by a new
cartridge. It an

If the ion generating apparatus is used for a long

period, the discharge electrode 30 is deteriorated or
dust adheres to each electrode 30 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



old cartridge is disassenbled to maintain the ion generating unit 1,
the cartridge can be recycled and reused. [0036] - 16 - The ion
detector 3 includes a collector 42 that collects generated ions, and
an ion detection circuit 43 that outputs a detection signal according
to the collected ions to the control sex®i-on 5. The collector 42 is a
conductive collection el ectrode provided on a front surface of the
ion detector 3 and is forned of copper tape. The collector 42 and the
ion detection CifgdlidoeA3tdle 8keebhntCalby CONRRLAHRE- anthet RBehoBhe
detection circuit 437 s connected to the control section 5 via a | ead
Wi re. [0037] total dperaoingleatiant ireachescul tedBatemdmo Vi, meandEcas
described in, for exanple, Japanese Patent Lai d-Open No. 2007-114177,
t he ion, det eekhoplei rt2020 48>uss cdirst icbotedlbyeatient’ fddtegmdinede, a
p- MOS PET, or the |like. The ion detector 3 detects either positive

i ons or negathdb Fhaslompeanamsecioly epeReaathel sretaf ettherl i
generated positive_ions or negative ions,.a potential of the

G0l leator 425FRBF oHRECOPHAL 15 o AAAPoF 5188585 HEBLAGTIR N ¢ he
nunber of co&bggg?d ions. The ion detection circuit 43 perfornms AID
conversion of an output voltage according to the potential and

out puts the volt afigsdwerd NeicgRrhdial 88CEAPTIrSnmaite GPRIHIGH et ieA 5
perforns determ nation on ion generation based on an input value from
the ion det egeperdtihd0BBaratul is used, THastommobtecteor &1 sist,
provi ded on the air supply passage 15. Specifically, the ion detector
3is fitted pn Bheeldke imay idite 4% ftdenddsthangaatledrade ¥0.omnd
side of- the duct ;14. The front surface of the ion detector 3.is

exposed to thBeal P sEPRIA RIS Sag@vIFea5Rd tREc8RIt Rk Frontt k&iMedo& <ot
the ion genegator, 3 wth the ajr_.suppl e th bet ween. The
col |l ector 42£ﬁ§ %P%E%_ %ﬁ%%%‘ai6%%?8%8%e8§?§§grn%?ﬁglﬁ%%bﬁgp

direction. The,ephigetPrrdeoiess ItAled b fiEeniipl, ong digahar o
el ectrode 30"that generates one of positive and negative i1ons, and

not | ocated pAnkrevédofoidel Difrtucdidschange iehechr®dgerddratHills, Thhe
collector 42 can intensively collect one of positive and negative
ions. A partiofi dhee¢tont3 sigtferie gfenehation dét éorer Bd stleovered
with a protector fornmed of a netal plate. The protector is placed to
face the ot hEPRAFSEhBRGR1RN ettITFE™MBFh HNeHBREr 2983 FhL DM %A

| ari ' h f .th N | | . T
Genr at b |1 GRPERBLORHET BT dIgh B G5 ABGECOURSNE CEPT Od By i he

P;ghgggori hg?{gBEQ&tBH”P?T wilen! @8 dbhesbedsi ovasd 4 R Gokli 8eLoER4R 1S
, y preventing the ions of an opposite polarity from
bei ng col | echedibyst e Codi@etqdncbdited, 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 turns 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



[ 0039] 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. Wen
the operation - 18 - switch is operated, the control section 5
drives the ion generator 1 and the ai+ 28l ewer 2, and operates the

di splay section 52 to display that the ion generating apparatus is
being operated. In Figure 2, reference nuneral 53 denotes a

rewitabl e ngpvahsd idignstier agewal eAERLgeHE s as warnEERROMyn Whi ch
stores information on the ion generator 1. [0040] When the ion
generati ng appaswdiuse ils igpemnat édnspaset gereraonss arendehesatad from
one di scharge electrode 30 of the ion generator 1, and negative ions
are gener at e iPWiniHEagtchdincgiesehar gedel vc3aivun 3@l tThe genetaned
ions are carried by wind bl own, out from bel ow by the air blower 2,
and bl own oufCtFigh AR BRe LR | NHRYF thdSoGfdi dBO FPRS rafRased
i ons deconpose. and renmpv spended ld or viruses in.air. [0041]

If the ion generating fﬁlgia%aul%sgﬁg OdEhtt OYOJatargo%d‘spgﬂb&F?nF%%gly 0
di scharge elgctrode 30 is deteriorated or dust adheres to each

el ectrode 30 and 31, and di scharge becones unstable. This reduces the
nunber of gepeseiled i ons, and the above-descri bed advant ages cannot
be obtained. Thus, the control section 5 of the ion generating
appar at us i nt egr nesnppér gtilng dcemsiimndovide autcpual vopeagd i fugpnd i e
reaches a replacement notice tine, for exanple, 17500 hours, the
control sectt®d BPHidgleareran LAJLBERET ofC t B reanmwielr égcaéeneht of

the ion generator - 19 - .
9 fhe contré& section 5 calculates a difference between a

maximum value and & minimum value of the input value
detected in the ion determination time, determines
whether the difference is a threshold or more, and
determines whether ions 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 1s the threshold or less, the control section 5
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 detector 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]



1. The operation is continued thereafter, but when the total
operating tine reaches a replacenent tine, for exanple, 19000 hours,
the control section 5 determnes that the ion generator 1 reaches the
end of its life, stops the operation, and notifies of replacenent.

[ 0042] However, dependi ng on envtrdnment in which the ion
generating apparatus is used, dust, noisture, oil mst, or the like
may adhere to the discharge el ectrode 30, and the ion generator 1 may
reach the end of pdisedrifatiehose 188 gbovesdascridead ddtnpehas pagsed.
When the ion generator 1 reaches the end of its |life, the nunber of
gener at ed i oas therethice b Dropgaratdas . arbufene ridteedpetheioan deéect or
3 detects generation of ions, and the control section 5 determ nes
whet her i onsdaterhbiayierenst atearf camedortbaspredat ewmingsutt ydinge from
the ion generator 1. Wen the control section 5 determ nes that no

i ons are bei f§eRehet ARETThSSHriORoP SEERFBRISS s} L BHSERITEA and
di splays an indication to replace the ion _gepnerator 1. [0043

When the conPPEPEEcEE has Thato Fins 108K GEEaRe ! b5 STRFA S
section 5 tu t I 0 a g?ﬁ j ned L and
then turns o%?ﬁtf%?lt ec%Jfat}:gr]?\exgsteirél a.al T g}tfg?ﬁisnag]%n 0 Igggsd}geéggtrgd for
a preset ionggdgieI{ datd @i dddRihePiehngnt hbs Génerateh iar-ddetaegt or 3
detects ions. An output voltage fromthe ion detector 3 - 20 - at
this tinme i scehomnednofFimgetr e @hedhén idedetoncwienet afet thiesion, ions
are generated, and thus the output voltage increases and is saturated
to a constangeperaben AT thee oeeugasds abbe Qrerabian ifo stempedre
generated, and thus the output voltage is substantially 0 V. [0044]
An i nput val 2048t or di ng to the output voltage fromthe ion detector
Sis input to theaeantnal 5e0LionnS: The conTal AeELIOR S gaLEul ates
a difference bet weeh a Naxriim valug: and a ni nimimvalue of the i nput
val ue detect gfei BohbBo] A&t 1 RRLIFRMEI HEp1 484 B NS MhRihe)r the
difference is a threshold or nore, and determn nes whether ions are
bei ng gener atledeoningt ioWeh idie gdinkfrerenae bEiwwen dtheheaxcaum wal ue
and the mninumvalue is the threshold or nore, the control section 5
det er mi nes t hae Ppesatien beily apracdt égctprnSt Peripyiier ence bet ween
t he maxi nrum val ue and the mninmumvalue is the threshold or  |ess, the
control sect PEREEMHRREFR 13 & MR d i of W vt F L&iFerat 8. thfe
threshold is_0.5 Y 1‘:I'hi S, val&u%e%i S .Se .O%s%g an, | he Qut pUt vol tag&wo

. 1 i & mintmum, Cl
fromthe i onmacei‘?ect orh% Whenr T ne 1o generat or s Turned onof

Wi th the numhgroRbsdi SEhat G A1 Rlichng LEBBs0fndes! £asRixr 10N
concentration by half wth respect to I on concentration in the Case
with a standahd Doabgenefathhscharge rinds cRefonit sé¢d®d and turned
off for 1 mecond, 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 section 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



[0045] - 21 - Det erm nation of ion generation is first
performed at the start of operation. During the operation, the
determnation is perforned at a predetermned timng. Wen the
control section 5 determ nes a predeterm ned nunber of times that no
ions are being generated, the control- sct-i on 5 again perforns
determ nation, and finally determ nes whether an ion generation error
has occurred or not. When it is determ ned that the ion generation
error has ocgufi&sh BihPRAK ARalSHet 9pRed. dHde4@icall W"§Ihéé‘e
operation is started as descri bed above, the control sec | on
perforns a pthe aldrd yyeofertatmes lokndetke ni ot detreaion an agmpuat:ednto
First, at the start of the operation, the control section 5 perforns
det er m nat i ofady sRADAE-IET AShehgpnprateguieny raaeh fdenmdde 1, the
ion determnation tine is_a mnimmtine, tw seconds, the control
section 5 st&PIIRF af WiFhGHEr the ahe P%ﬂw%]’éri%‘?lé’tgordrf‘ﬁeél -t uFrRdL Bh

for 1 dyand d_off f det
per f or ol { GBI o Gl (e P CAPGCBE, RG° GRSt Gt orotion. BB

on a sensor ts ter, t 0 f d
Secti on 5 arhaL 43 e FREnTSSORRha e S SR e P o e

of the oper aidstten) M:Hdl%byoﬁbrgeéﬁt@'h@reﬁréﬁecﬂ{d \Rit etiki RAYE ohhenat r
bl ower 2 being driven, and thus generated ions fill the narrow space

bet ween t he nonigenerns dreihgagenthetedn deeet ghe3ion @@termitdtoitdn
being bl own away by wind. Specifically, since the ion generator 1 and
the ion det deteg 3 @r@rﬂra £61f Béevench Bl hisgmedigdedandiraved. i ons
reach the ion et ect or t.hout the air bl ower bei A driven. The ion
detect or 3 cHW* ¥ iSSP c?gdl FRCONFRELGENET A BT s FPFn €S Twhen i ons
are being ge 4af;]ed the ions are necessarily detected, thereby
preventing erroneous determ nation that no ions are being generated.

Since the ion detgen Rabi 08ntLHE iScishi ts5 ddheralihebl QWeENE héde 1
i mredi ately driven,
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
error 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



and no sense of incongruity is given to the user. [0048] When
the control section 5 determines in the node 1 that ions are being
generated, the control section 5 shifts to a normal node where ion
generation is not determi ned. The control section 5 checks whether an
error counter is 0. Wen it is detected23hat ions are being
generated, the error counter is reset to 0. [0049] As shown in
Figure 8, in the normal node, operation is perfornmed for a

predet er m negiihiulB, t6ofeESAMNE wHLHIRS: NOUESarti LAONE Seierdidnidon
of ion generation. Wien three hours have passed, the control section
5 perfornms debern Tt iiom erermande 2. idstshowd onyHHutee® thmekhén
node 2, a longer ion determnation tinme is set, the air blower 2 is
driven, the ilomigeheraber detiermig@atddromaiobelpesfevned eame thasesd
off for 10 seconds, and ion detection is perforned for an ion

det er mi nat i oR%t PnBibfenence Jaetwaam, @ SaE3TYB: PR ReVaH R i%ons are

bei d. ....Jhe J . 1 d,on/off th
Cimes in 1 miAGLBEohkPber G M ek on Y6 Bbr MEFRERL SR bA%SG ton o

difference belyeghnda Bt LM 4l 3h4e HARdsA AT B JuFkLA, val ue | n
1 mnute, or determnation may be perforned three tinmes 1n all based

on a differepeewbeh\gefaRi M IAHIH RV ahbeaai dn Buhkh N AR valke
val ue for each tuning on/off. [0050] When it is determned in

t he node 1 tliat sachobsnane deislf.generated, the control section 5
perforns next determ nation by the node 2. At this time, the node 2
is started i MABBPAtely after the determ nation by the node 1.

Al ternatively, the -node 2 may be started several secqnds after the
determination by THE mdue %1 4Gt668I P 10 Fe et L dhatomosdorfof s

determ nes i Beﬁﬁsaﬁgg&&é&att -ece)%netr %1b%iggrgin§8?ﬁgﬁ‘%§$%rﬁé‘ﬁqoe trol

section 5 reséf's”an erfor counier and per e. After

3 hours havegpass@@natien COPtNQ! wRE 20N Bt 392 ) P3HS O mode 2 is
determ nation by the node Z. Wien the control section 5 determnes in

t he node 2 tkakrnedi hnsedlecdiel rifganehat ddLeirhéngadndh oby Seed inwdied 1.
perfornms determ nation by a node 3 imediately or within a short
tinme. As shoRdtPHOFELHueEy 105he madse 2mee Be atahbedegeverpl seconds
determnation tine is set, the air blower 2 is driven, the ion

generator 1 PELEHr hBY FRCFOUIRALSLRY &G PGPRed- of f for
[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. When the control
gsection 5 determines in the mode 2 that no ions are being
generated, the contrcl section 5 performgs determination
by a mode 3 immediately or within a short time. As shown
in Figure 10, in the mode 3, a shorier ion determination
time isg set, the air blower 2 is driven, the icn

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



- 24 - 1 second, and ion detection is perfornmed for an ion
determnation tinme of 10 seconds to determ ne whether ions are being
generated or not. Simlarly to the above, the control section 5
perfornms determ nation once based on a difference between a naxi num
i nput value and a m ni mum i nput val ue-i2% X0 seconds, and
determnation five tinmes in all based on a difference between a
maxi mum i nput value and a m ni rum i nput val ue for each turning
on/of f. [0052] secona Wigy tikf GRRLLRHoREEE! fErPoslfIErfHNes iiBnt he nmode
3 that ions are being generated, the control section 5 resets the
error count edeaath et oy itdee afonakbeoodd@s A6 tdst Snhiowy svhRaver
passed, the control section 5 again perforns determ nation by the
node 2. Wienieohe onthains gsmiegatsdderenat nesimilardynbdetBet Havveao
ions are being generated, the control section 5 checks whether the
error count eFRf sCPRTLY HBHFE Py EdBEELRTHE dIptPFRInNTTian mEse paped
exanpl e, less tha error_counter is |less than 60

\ i h
L e o st gl pafiehn: o€l Bl SPHMC (vt B3 6021

Wien the errgg B S 1S Ja8%% 43R 060 LLARS, éﬁ@cﬁﬁﬂ%ﬁﬂl | @

performs the n%rna n&ﬂ%, 5% perfornse%eterhination y Fﬁ%ﬁégdgggé
after 3 hourgihey eipassicbasHie cAUBDEN feEr&hdB Shdwddif £ifa@imeaunt er
may be appropriately set. [0053] - 25 - When the error counter

is 60 tinmes tnpubrealideamdrt miniseot iopud peldori deicdr muratingn by
a node 4. As shown in Figure 11, a longer ion determnation tine is
set in the nPd&oBL. the air blower 2 is st opped, the ion generator 1
is turned on_for_10 seconds and turned off for 10 seconds, and ion
detection is[%%$? rmed for an ion determnation time of 1 mnute to

det erm ne whet herwﬂe%n(%rh%r &ofel-ng Sgcg'?{&ﬁ%d c?éte%}%_ﬁl%is?%ha{:hg txh%gé.h?

above. VWen the contr section’5 ermnes in e i'ons

are being gepga@t fshs the wRAHOLsRELEOR, SthE&SES Ad1e RIdtQbncauNt er
and perforns the normal node. After 3 hours have passed, the control

section 5 agatgeiperilos necmdet eotintatd andbyet hermodehe? noMen tbee .
control section 5 deternmnes in the node 4 that no ions are being
gener at ed, tRAEteHnt rPuedEvenPespedi othe denfred madtderby agmdde 5

i mredi ately or within_a shaort tine, [0054
performs determination by the mode 2. When the control

section 5 determines in the mode 3 that no ions are being
generated, 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]



As shown in Figure 12, in the node 5 a shorter ion determ nation
time is set, the air blower 2 is stopped, the ion generator 1 is
turned on for 1 second and turned off for 1 second, and ion detection
is perfornmed for an ion determnation tine of 10 seconds to determ ne
whet her ions are being generated or not25Wen the control section 5
determnes in the node 5 that ions are being generated, the control
section 5 resets the error counter, and perforns the nornmal node.
After 3 hours hawmdiasshd.edrbe eshtel $£Cs0 OineAGH e, f @nas
determ nation by the - 26 - node 2. When the control section 5

det er m nes i nottheohoglechidinat yea-ficams deeebaingt jemaératediodehd. As
control section 5 determ nes that an ion generation error has
occurred. Thehewnt iol Figerd diil 5 a meodeat Py debpemipatigudsimgnd sst ops
operation, and operates the display section 52 {o indicate an error.

[ 0055] A&tdéRchp P dve TN @ 1€ REPERT séct P oFFSPR&ST rdiSs o1

driving of the_air, bl ower and 1 he ion nerator 1 dependi

Todes Do be HEPREFREE AT naioner a1t 005 A0 B RO aPE MUITER gt i on

generati on. éﬁrsﬂgmg?béh&EQQ£ﬁi%ﬁﬂl%@%@cE@SnCQQtﬁ ff?ﬁéd(¥5f5an ion
Igh v o> of the |

controls the oltage generation circuit 3 on gener at or

1, the contrgkcse@ihQpidn detn@d M EaS manedetbodbee PRIKSO IWRKLhd ibhe
normal node and the nodes 1, 3 and 5, driving of the high voltage
generati on careubeid3®y geneitadldredoby stimihangyono ltlse crmdreandWhen
turning off 1 second. The control section 5 switches a 1 second flag
to 0 or 1 evéEhg toBBEEBhdSeHHPOIIt PELSTAANON sPgRa¢ et He Higgh 1ons
vol t age generation,circui:t 35(£hen the 1 sicond flag is 1 to generate

i ons. Vhen t AESIPSERIIHTRF TS &0 FERESRTT BPCSERR T F Uikt fits an
OFF si |t | I ti ' it |
TLona | BrkRE BLaR 01RO OSTERA LALLM ndhe  AAGAAQ bons are

generated. | no and “4, driving o ol tage

generati on chiGUit hdve i Sassit | AL d Ry rbir BLAgioN 40, $L60RAS- rAhs

turning off 10 seconds. The control section 5 switches a 10 second
flag to O orddteveiyafdfosaspndse mode?? .- Kinsh dtHepuichtanlONeskdnal 5t 0
the high voltage generation circuit 35 to generate ions when the 10
second flag dstermipes imetl® masicodd thpignpsionst fre comitnd| I\t 5
outputs an COFF signal to the_hiq? vol t age generation, circuit 35, and
no ions are §EﬁeF§PEHQI[%ﬁEﬁﬁ0n perforing fetermination 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 for 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 secticn 5 again performs determination by the



As shown in Figure 14, when the control section 5 controls the air

bl ower 2, the control section 5 determ nes the node to be perforned.
In the nodes 1, 4 and 5, the control section 5 outputs an OFF signal
to the fan notor 22 and stops the air blower 2. In the normal node
and the nodes 2 and 3, the control sectd@m 5 outputs an ON signal to
the fan notor 22, and operates the air blower 2. [0057] As
descri bed above, in the determ nation of whether ions are being
generated ormd@é,2! h@hainr thEOWBht 2ol SsSORREG @R rédhERgiAPERAL i on,
and thus ions are not blown away when the ions are generated, thereby
al | owi ng t hempdass tithdie nceliicalsl pwrdebedhedgeddnrstahn e monatrel
erroneous determ nation that no ions are being generated. The ion
gener ati on i Segei@rtediefentiacst sratofnt hen oprieltd dvn svdorhbssan
abnormal ity can be guickly sensed and then detected, thereby allow ng

the abnor nal PE§* TP be COAT FPREECAMFT MGk asi M edérerhynaEPeh 211
accuracy. [O - 28 .- n_an i ener.at i ery.or..occurs in
the ion gene?‘?l%%%ga%%psaﬁoﬁsug,pe gllof)lh éfegﬁer %])?%%esl‘agcgjéar ﬁlﬁglégnnot be

operat ed. ThggUsEsn ISIMOMES e ai-@nagepefator 1 fromthe body case 4
and nounts a new ion generator 1. Since the old ion generator 1 can

be di sassenbledsst he ion generating unit 36 is renoved and

mai nt enance such as cl eaning of the discharge electrode 30 is

per fornmed, and tss delseriibrdgehervat othd ¢antmedy et iandScaonbeolised.

[ 0059] Thus, a storage elenment 53 is provided in the ion

generati ng ufFivaEe oIt tHe ifdi Her¥rat orand Hie npgjerateredt 53

stores identification inforyation, and ﬂ?intqga ce, informati,on such as
[

t he nunber of ¥THES O Siﬁ&.bﬁnp? F Ot et i OH Prooc&ss §Hevi ce
such as a pe{%@f@&i e(?:rrr%i\ﬁraltt_i.gﬁ beey Hfé’érﬂ&gé&’bﬂ.” éQ?sﬁé@r’iaﬂ?
el enent 53 and Teads’ the i|nformation. Wien the recycled ion generat or

1 is mount edpiguidier PodihetAThet cohieotonteol mpestddiiit oidetaenhngs
suitability of the ion generator 1. Specifically, the control section

5 reads identeoltast igmdnsftdomacionuitohbt b ihoriage geremanbr53, othehe
ion generator 1. ldentification information of a plurality of usable
i on gener at of8NEreLs JREEBUS fekeghinesed Tode Hems perdedmede In
control, sectign Soeherka e rent) SenLLl oall gy 1Y oLt on gua o
ey o R M ARP DR B i BAO0RL AR L 180 4 el O dRACEY O 1 TS
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 generation circuit 35 when the 1 second flag is 1
to generate ions. 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 contreolled 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,



operation of the ion generator 1. Wen the identification information
does not match, the control section 5 determ nes that the ion
generator 1 is not a legitimte one, and prohibits operation of the
ion generator 1. Thus, only the legitinate ion generator 1 can be
used, and an inferior imtation can be &1 im nated, thereby

mai ntai ning the function of the ion generating apparatus. [0060]

The ion generating apparatus is of a portable type. Thus, the device
i s sonetimesapliasep@Ps dar i & iQmaihed kke hoghuseltand dmistition
generated by vibration of the air blower 2 in operation becones a
problem In edidenito3prievemndtereyiilonat whan the adrsdtawbrfladhas a.
nmounting structure in light of vibration insulation. As shown in

Fi gures 15 aWden6thehk0 asecendvda® iss Ohekbiei gonkeocboiscld®e 4 via a
cushi oni ng nmenber 60. [0061], Specifically, a holding case 61
that hol ds t RELEPES bRBWRRF Signak e EhehPoARNEONERBRrITEIE i ovi ded,
and the hoIdingcca e gl igjnnunﬁgd %%ethenbgdgegase 4 and thus the
air blower 2°F5CPHHI 7 tt?@ AOUMeF 6 R any case 4. [0062] A
botton1surfaqgogg the body case 4 is opened, and the body case 4 is
fitted in a case %otton162. A |l ower space of the body case 4 is a
housi ng chanber 68s afhdwie i FBQureairt, biB¥ertRe @ditbddl JxcApar 5
space, an air supply passage 15 is fornmed and the ion generator 1 and
t he i on det ectotr8larehglatedlodvarmint t84 fontsetuseaigiomes air bl ower

is provided above the housing chamber 63. The nount 64 is screwed to
a back surfafetanaings uphprrneds fter dsoPerherpedy casdhe mrelgs, Ly hé

mount 64 Canag Leggyded as %.%%&&j%%.%hguggg¥scgﬁeO§F signal to the

5, the contro
fan motor 22 and stops the air blower 2. In the normal
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
stopped even during operation, and thus ions are not
blown away when the ions are generated, thereby allowing
the ions to be reliably detected. This can eliminate
errconeous determination that no icns are being generated.
The ion generation is detected at the start of the
operation, and thus an abnormality can be quickly sensed
and then detected, thereby allowing the abnormality to bhe

confirmed and increasing determination accuracy.

[0058]



[ 0063] The duct 14 is provided in the nmount 64. The duct 14 is
formed by conmbining a front duct 65 and a rear duct 66 vertically
divided. The rear duct 66 is fitted in the nount 64, the front duct
65 i s pressed against the rear duct 66, and the front duct 65 is
screwed to the nmount 64. The front and 2%ar ducts 65 and 66 are
secured to the mount 64 to formthe air supply passage 15. [0064]
A detection window 45 is fornmed in the front duct 65, and the ion
detector 3 is fityaeh iah tike deheeht 08n VeAEOW A denenat ign W ndow
40 is fornmed in the rear duct 66, and the ion generator 1 is fitted
in the genergéhenawimgoapptiatiite shekebn3fehsrabling ehbdardtie wanAbt
64, and the pin connector 37 of the ion generator 1 is inserted into
the socket 38e ¢pg6Hled. ThEhushvl dénmgvendaies idns demerationf lafbott om
wall 70, a front_ wall 71, and a side wall 72 so as to cover three
surfaces of Bhe 299y fidikert 2ndaAMOugEssar PE elah FendRier 1-315ince

bl ower 2 are

f f i d cair. T . 1
20 of the holUP ngLake GETE Tiby LaBa oRe Rt SE BAP e o (The Clee.

bottom 62. U %gﬂggs . f.r.0 ang; | de | JZ2 of
t he hol di ng glgéér 1 ar elﬂilu% :}guﬁge%%gl\é@%!% %%?er p%%%%e%als e ggg73

formed in a J:pé@ﬁixsglr&@eﬂl@fditsﬁela&g@nb;@ét;@m jheidholdimgneaseadd
engages the nount 64 so as not to be msaligned. Acircuit board 74
for driving tiesfiame notwrgdrenaont ed itoranyolkdramsiirdaac deofusklde si de
wal | 72. [0066%

[0059]

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 times of
recycling. An information processing device such as a
perscnal 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
control 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 wmemory, and the control section 5 checks
the read identification information against the
registered information. When the identification

information matches, the contrxol section 5 recognizes

that the ion generator 1 is legitimate, and allows



The duct 14 protrudes fromthe |ower surface of the nount 64, and an
opening of the duct 14 fornms an inlet of the air supply passage 15.
The fan air outlet 23 of the air blower 2 is fornmed to protrude
upward fromthe upper surface of the fan casing 20. The openi ng of
the duct 14 is formed to be larger tham2®¥he fan air outlet 23. [0067]
The fan air outlet 23 is fitted in tight contact wth the inside of

t he opening of the duct 14, and the fan casing 20 abuts agai nst the

nmount 64. Spgghi-hedbhYor i aldn RiAWatdr §.1 ivdead de the mount 64 as
a part of the body case 4 and positioned with respect to the duct 14.

[ 0068] idbet ¢ AsEd oim g mfsdrert 60 ideebonoedmatclan ehastartrmdnber
such as rubber or sponge into a thin plate shape. A plurality of
cushi oni ng nmesbeiened Getewmmirmshddato the ion3genevater Lurd avd ¢ the
fan casing 20 of the air blower 2. Each cushioning nenber 60 is

i nt er posed béeFdEAMRRR PRE didHly ISP iPLtgnareratian fasthfy PH The

cushi oni ng nenbers_60 reiéﬁfatedlbea en the b ttonlsurfacetof Ehe
fan casing 28%BRE>IRe %btt SwalP-70 ﬁg ?%%;Fﬁﬁ g CasE 5T and
between the LLANbe SULLACEQf DO ARN6ASRE:205 800 d IONInMRldeqll
of the hol ding case 61. e cushioning nember 60 is al'so interposed

bet ween the uppeebsUndaces iddaHarereing 36 8RE 1he Javeratsivg ace
of the mount 64. [0069] As shown in Figure 16, a recess 75 may

be fornmed i napherbotsom wall 70 of the holding case 61. The recess 75
is formed al ong the outer periphery of the fan casing 20. The
cushi oni ng néABER1 60 is nounted to the fan casing 20 so as to face

the recess 75. The bottom surface of .the fan casL%%120 i.S %yp%orted
by the hol di ng ca&¥® 6LYIENTEL20GhPBRARGEHRNDR OB JUFARS tYPeas

such, the ai Lo 2 %@fdgng td; sgﬁggéar i ¥g%f dhe.alr
bl ower 2 is @8???2§ﬁ?yd er ¢ bfsgﬁggbég%sc Se 4. %%eci rcally, the air
bl oner 2 is phagedopmide Lol ddikLapmbarea bhevenshi Do Nee nael ¢
60, the air biower 2 is held between the hol di hg case 61 secured to
the body caseléwapdzthe o@pdtiizh as=conesr & ofobbhembodyh easer4 toand
thus the air blower 2 is nounted to the body case 4.

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 member 60.

[o061]

Specifically, a holding case 61 that holds the air
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 bedy
case 4.

[0062]
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



[0071] - 33 - A regul ating nenber is provided for regulating

| ateral, that is, axial novenment of the air blower 2. As shown in
Figures 15 and 16, a nounting nenber 80 is formed on an outer surface
of the fan casing 20. The nmounting nenber 80 is a flat protrusion,
and is held by a pair of regulating memers 81 and 82. This regul ates
axi al nmovenent of the air blower 2, and prevents the air blower 2
from bei ng detached fromthe hol ding case 61. [0072] As shown in
Figure 17, tQerpeiswef z,e@ﬂdatihngnmagpe&ssgéc@pdaﬁ?aﬂr% yi ded at a
corner between the bottomwall 70 and the Tront wall 71 of the

hol di ng casep&dsaddel s eigul fairivag sRdbehe Bdn afiehSZatare 1Praeld ¢HheO0AsSn
havi ng flat surfaces. The nounting nmenber 80 is forned near the

bot t om sur f adetestehe? sinte rdlagsd. td mdunt riohtfcaf selharfiag thsiagr 20.
A di stance between the pair_of regulating nmepbers 81 and 82 is |arger
than a thi ckRbQ¥eHfLT RENHRG AGOFEnHEL gevsm GRS & 3o uRRe ng

nmber 80 is_fitt bet t t] nb 1 and 82,
Cl oar ance | SMPEPCEE AT AHA FBUA: PRGHERDE B0 AR e PR RSt hl y

fitted betwegn r i r BJEgggd . ]
shown in Fi g%fl%fl F,l %Eﬁl%ﬂg%%ér |’sq%c?r L#ggﬁgnsgncﬁ%plg?
portion of thegsidaes Wl la Haref orhenBobdbgcgases 61, and a regul ating
menber 84 is formed on a lower surface of the nount 64. The

regul ati ng méo@esks 83 and 84 are protrusions having flat surfaces.
The - 34 - nounting nenber 80 is forned near an upper surface on the
side closer to tl#sstietofl4t he PaRVEEST nr Adhe Aingt dce Bed vt t he

pair of regulatjing_nmenbers 83 and.84 is_.larger than the thickness of
the mount i ngt iehBeroHtEd SiICIPLPiRE PRETABOVRCE & diaRcacr? PBFhed

bet ween the EE“@éég@%ce%g?%’éﬁ%eﬁﬁd e fﬁe%;ﬁét”%s”?%g?rﬁtéé ﬁngdtﬁé‘-

Thus, the nmountin can ‘be 'snoo I'tted Detneen t .
regul ating npaber ss83 ad B4t B4 65 is pFPesdPUWYH NG HTRIRCL80 1S
provided on the air blower 2. In an air blower 2 having a

convent i onal dsei esd NErrsi et Frentadoeuns s ngs nedbereBGd athes avcemitng4l s
formed. Also, a boss for a screw hole is forned in a holding case 61.
These confi gilrat Forrt cail bearsdycss fhegndr €6 | are Merunadudoutide and
the boss is one of reqgul ati ng.menhers 81_and 83. Thus, this structure
can be achi e'i‘}%‘él“’%i%l'igp BP0 g 2t Re SHPREY P2HRAYR itRy nenbers 82 and
84. Thus, thfog?%l\r/enti onal screw ng structure can be easily nodified
into this struc e.

A detection window 45 is formed in the front duct 65,
and the lon detector 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



[ 0075] Next, a mounting procedure of the air blower 2 will be
described. First, the plurality of cushioning nenbers 60 are attached
to predeterm ned positions on the outer surface of the fan casing 20
of the air blower 2. The nounting nenber 80 on the | ower side of the
air blower 2 is placed between the patr3®bf-regul ating nenbers 81 and
82 on the |l ower side of the holding case 61, and the air - 35 -
blower 2 is placed on the bottomwall 70 of the holding case 61. The

nounti ng menpger80e 085 tHies WReh1owde of at-Becbhed! @¥Riuck faces the
regul ati ng menber 83 on the upper side of the holding case 61. At

this tinme, tbhetaom RhDWWeTO i el dwddian theehol dimgwasieiedll .o GAES]
The hol di ng case 61 on which the air blower 2 is placed is brought
bel ow t he noearesadt oo vithe raste bdicoml 4§2i. s Voran aflgepheff dheafront
outlet 23 of the air blower 2 js inserted _into the opening of the
duct 14. At ¥Rélsateidnihe tHelsndddi dg REnBBE B I PSR fer 3&itde
of the air blower Zdi% glaced thmeen.t e rigulatiggﬁgengg .§§ of the
hol di ng case®BI" 88t he ¥eﬁﬂn%ﬁ eﬁgPﬁE&B r 8 Sgg?he i 4" fthe
hol di ng case S e tt 6 : j case
61 is scremeégﬁgktﬁgkgiggc%%s%%%rggﬁﬁT%g'bgg§ gggggghégﬁ%F%%%%Q%Ver

the case bot éﬁﬁb@@st@llé!\m(ﬁihﬂ e nuBk 64tabd beemaddliymwer 2 are
nount ed, and the body case 4 is screwed to the nmount 64. The ion

generator 1 ksrovimtedatdrougien keivisgr thenfapemeoingr 3% afourtted ady
case 4. Finally, the cover 11 is nounted to the body case 4. [0077]
| n the aboveappantgrgserkars e theneiger wbléweé2-2 is vertically held
by the body %ase 4 via the cushioning nenber 60 and secured. Since
the duct 14 {'§%FBtated above the air bl ower 2, the air blower 2 is

placed on the hol g 6ufAsS £1-BRFUEL! kSR ¥ndol SN L Pi2C8E e -

mount 64, and an opening of the ‘duct 14 forms an inlet of
the air supply passage 15. The fan air outlet 23 of the

air blower 2 is formed to protrude upward from the upper

surface of the fan casing 20. The opening of the duct 14
ig formed tc be larger than the fan air outlet 23.

[0067]

The fan air outlet 23 is fitted in tight contact
with the inside of the opening of the duct 14, and the
fan casing 20 abuts against the mount 64. Specifically,
the alr 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 60 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



secured. Thus, the nounting structure as descri bed above is suitable,
and the air blower 2 can be secured using a few nenbers with

vi bration insulation. [0078] As such, the air blower 2 is not
screwed to the body case 4. Since vibration of the air blower 2 is
absorbed by the cushi oni ng nenber 60,- 32 -vi bration is not
transmtted to the body case 4, thereby preventing the body case 4 to
resonate and generate noise. Further, the regulating nenbers 81 to 84
and the nounddigr NRMTRIC8G rataePEIMI @l@gmgﬂ ideBRAke sGenyenleenal |y
created around the air blower 2, and thus there is no need to take
space for neMa¢nH&nahgon1ngpmembsav6aglsmnmﬁerppsﬁdWhHMWGEnhaheng a

vi bration-insulating function can be achieved, and a size reduction
of the devi deeldinmicaneepdnead. theofap casingrio pr &bencushi@mnon is

not limted to the above-descri bed enmbodi nent, but vari ous
modi fi cat i orfeBRRF Tt §Es ﬁﬁvasgdnlaﬁ%‘*?%%e RATAMENELRCENPE EhR

b d
SrOPe ol | e SElod MR [85CELL O (I LEC TRNIRS HRpl"
An IC tag mey %&’%v@%ﬂ ReeStRLAgCs &L IR P dad Lcaﬁmﬁlb@nand

generator. [0080] I'n the above descrlptlon t he cus
menber is prigwd deebrretwsgan 7ttherupper hud fae ecfe the faneccassmgorm@
t he nount, but the cushioning nenber may be omtted. - 37 - Since

there is a chaarancd bet wdep theeuppeed shetfwss dfha hppkansoasang anhd

the | ower surface of the mount, vibration is not directly

transmitted. tHe SEn £a5§9 a0i AginERBeloWRYy Birinded %tt%éeﬁoanbaﬁl of

nmount i ng nenBy rat her than that the nmounting nmenber is held between
the pair of {ﬁh%Iing menber s

As shown in Figure 16, a recess 75 may be formed in
the bottom wall 70 of the holding case 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. BSpecifically, 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]



Description of Synmbols [0081] 1lion generator 2air blower 3ion
detect or 4body case 5control section 10 air outlet 14 duct 15 air
supply passage 20 fan casing 21 fan

- 33 -

A regulating member is provided for regulating
lateral, that is, axial movement of the air blower 2. As
shown in Figures 15 and 16, a mounting member 80 is
formed on an outer surface of the fan casing 20. The
mounting member 80 is a flat protrusion, and is held by a
pair of regulating members 81 and 82. This regulates
axial movement of the air blowexr 2, and prevents the air
blower 2 from being detached from the holding case 61.
{0072]

As shown in Figure 17, the pair of regulating
members 81 and 82 are provided at a corner between the
bottom wall 70 and the fromnt wall 71 df the holding case
61. The requlating 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
reqgulating 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 mounting 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 84 is formed on
a lower surface of the mount 64. The regqulating members

83 and 84 are protrusions having flat surfaces. The



22 fan notor 30 discharge el ectrode 31 induction electrode 32 housing
case 34 through hole 35 high voltage generation circuit 41 guard rib
42 collector - 38 -

- 34 -

mounting member 80 is formed near an upper surface on the
side closer to the back of the fan casing 20. A distance
between the pair of regulating membexs 82 and 84 is
larger than the thickness of the mounting member 80.
Similarly to the above, a clearance is formed between the
mounting member 80 and the regqulating members 83 and 84.
Thus, the mounting member B0 can be smoothly fitted
between the regulating members 83 and 84.

f0074]

The mounting member 80 is provided on the air blower
2. In an air blower 2 having a conventional screwing
structure, a mounting member 80 for screwing is formed.
Also, a boss for a screw hole is fermed in a holding case
61. These configqurations 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 mewbers 82 and 84. Thus, the
conventional screwing structure can be easily modified
into this structure.

[0075]

Next, a mounting procedure of the air blower 2 will
be described. First, the plurality of cushioning membexrsg
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 wmembers 81 and

82 on the lower side of the holding case 61, and the air
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case 64 nount 80 nmounting nmenber 81-84 reqgul ating nenber - 39 -
Clains [Caim1] An air blow ng device in which an air bl ower
including a fan notor and a fan casing housing a fan is nmounted to a
body case, - 35 -

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 832 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
iz mounted. The fan air ocutlet 23 of the air blower 2 is
inserted into the opening of the duct 14. At the same
time, the mounting member 8¢ on the upper side of the air
blower 2 is placed between the regulating méﬁber 83 of
the holding case 61 and the requlating member 84 of the
mount 64. The holding case 61 is placed on the case
bottom 62, 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 1s 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



wherein the fan casing is held by a hol ding case via a cushioning
menber, and the holding case is nmounted to the body case. [C aim 2]
The air blow ng device according to claim1, wherein a nount having
an air blowi ng duct is provided in the body case, the hol ding case
engages the nount, and an air outlet of3g@dhe air blower is fitted in
the duct. [C aim 3] The air bl ow ng device according to claim
2, wherein a regulating nmenber that regul ates novenent of the air

bl ower is preyédesal o LY ebhet f8uRE Ind! &Il @Makeag cdehaghgdod& om
t he body case. [ aim 4] The air bl ow ng device according to

claim 3, wheigisuatatimt isngl mhebedri lbvenesl cm the feruredsuegngf at he
air blower, and a pair of regulating nenbers are forned on the
hol di ng casef@v n¢rebeitsimitdo vidrasinol dnshdawbomt i ng menber
therebetmeenIoggéfin15] - 40 -

As such, the air blower 2 is not screwed to the body
case 4. Since vibration of the air blower 2 ig 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 wmounting member 80
are provided in the space conventionally created around
the air blower 2, and thus there is no need to fake space
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 wvarious 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.

[oo801}

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.



The air bl ow ng device according to any one of clains 2 to 4, wherein
the mount is |ocated above the air blower, and a cushi oning nmenber is
provi ded between the air blower and the nount. [C ai m 6] An ion
generating apparatus in which an ion generator that generates ions,
and an air blow ng device according te g¥atm| are housed in a body
case, wherein ions generated fromthe ion generator are bl own
out to an outside by wind froman air blower of the air blow ng
device. [C aighihék there 86| ONHNRIAHNRGBAPRHAT USpES COLK NG toF
claim6, conprising an ion detector that detects generated ions,

wher ei n an aichestippl yapisgagel ithd doved hatabkbovs ohé rhdsxmtg,ener at ed
ions to the outside through an air outlet, and the ion generator and
the ion detevibrasienpliaceet tdlfemid yedghnstnsredi t fRidwe & r supply
passage therebetween. [C ai m 8] The ion generating apparatus
according torEBHFﬁF¥ngmm%W¥ﬁ¥lW%ﬁeh%m¥%&@n@ﬁ§ﬁ8?naﬁdp%h% o MetstedtDr

[Grarm o) memogre FonCE i | i g APTC ABS oM BRRYF L el
wherein the ,00,0eRefAlofs|s SPUUSLA LA nd hebel8C1 NY

Description of Symbols

[0081]

1 ion generator
2 air blower

3 ion detector

4 body case

5 control section

10 air outlet

14 duct

15 ailr supply passage
20 fan casing

21 fan

22 fan motor

30 discharge electrode
31 induction electrode
32 housing case

34 through hole

35 high voltage generation circuit
41 guard rib

42 collector



- 41 - walls of the air supply passage, and the ion detector is
nounted to the other of facing walls, and a di stance between the ion
generator and the facing wall is determ ned so that the wall facing
the ion generator does not interfere with ion generation. [Caim10]
The ion generating apparatus accordi ng 3% -any one of clainms 7 to 9,
wherein the ion generator includes a pair of discharge el ectrodes
spaced apart, one of positive and negative ions are generated from
one di schar ggs el et Gdeecthenobhesuof positive and negative ions are
generated fromthe other discharge el ectrode, the ion detector

col | ects and4élet grtcreqterof positive and negative ions, and a part of
a collection surface of the ion detector is covered with a protector
for preventi®§y cousddondngofenherot her of positive and negative ions.
[Claim11] The ion generating apparatus according to claim 10,
wherein the Hot é’&l&lnﬁscgﬁﬁvi ded to face the discharge el ectrode

t hat gener atges ttpn%u%tther of positive and negative ions.

80 mounting member

81-84 regulating member
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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.

[Claim 2]

The air blowing device according to claim 1, wherein
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.

[Claim 3]

The air blowing device according to claim 2, wherein
a regulating member that requlates movemen£ 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 helding case or the mount so as to hold the mounting
member therebetween.

[Claim 5]
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The air blowing device according to any one of
claims 2 to 4, wherein the mount is located above the air
blower, and a cushiocning member ig provided between the
air blower and the mount.

[Claim 61

An ion generating apparatus in which an ion
generator that generates ions, and an air blowing device
according to claim 1 are housed in a body case,

wherein ions generated from the ion generator are
blown ocut to an outside by wind from an air blower of the
air blowing device.

[Claim 7]

The ion generating apparatus according to claim 6,
comprising an ion detector that detects generated ions,

wherein an aixr supply passage is formed that blows
out the generated ions to the outside through an air
outlet, and the ion generator and the ion detector are
placed to face each other with the air supply passage
therebetween.

[Claim 8]

The ion generating apparatus according to claim 7,
wherein the ion generator and the ion detector are
provided in a narrowest position of the air supply
passage.

[Claim 9]
The ion generating apparatus according to claim 7,

wherein the ion generator is mounted to one of facing



- 41 -

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.

[Claim 10}

The ion generating apparatus according to any one of
claims 7 to 9, wherein the lon generator includes a pair
of discharge electrodes spaced apart, one of positive and
negative ions are generated from one discharge electrode,
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.

[Claim 11]

The ion generating apparatus according to claim 10,
wherein the protector is provided to face the discharge
electrode that generates the other of positive and

negative ions.



