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Description

Title of Invention: AIR BLOWING DEVICE AND ION GENERATING

APPARATUS

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
(00021

In recent vyears, a technigue of charging water
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
ailr cleaner, an ion generator thaﬁ generates positive
ions and negative ions is provided at a halfway of an air
supply passage. The lon generating apparatus includes
therein an air blower, and generated ions are reieased to
living space by wind f£rom the air blower.
[0003]

Tons 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 entire living space.



[ 0002] In recent years, a technique of chargi ng water nol ecul es
inair 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
apparatus such as an air cleaner, an ion generator that generates
positive ions and negative ions is provided at a halfway of an air
supply passage. The ion generating appakatus includes therein an air
bl ower, and generated ions are released to |iving space by wind from
the air blower. [0003] |l ons that charge water nol ecules in

cl eaning air {jow@mtli vate suspended particles in the living space, Kil
suspended bacteria, and denature odor conponents. This cleans the air
inthe entire |i vﬁﬁ§e§®hlﬁé: an ajir blggga)is screv@rier &l bpdyarass r

blower is screwed t.o a bod ase of an ion generatin ppar at us
operation, vi é?féﬁnoge?$%§Eﬁq9'ﬁPBﬁE?tﬂ%y g@ ?P%ﬁﬁﬁﬁapt glP%F?4R§ body

case 10 resongt &and;gepesale M9} 88 Lo Midel f gopEffé’ Wayt Rbise to

transm ssion of vibration, Paternt Literature escribes“that wmth a

fan bei ng fas:femmtbomdf@éndm naipel i phepadeedge palvihe f@n base
is held between a casing body and a vibration-insulating plate via
vi br at i on- i nskfamsmigspaekehgriqeddsh, 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 wvoltage AC between a needle electrxode and an opposed
electrode, or between a discharge electrode and an
induction electrode to generate corona discharge, thus
generating positive ions and negative ions.

[o0Gs]

If the ion generator is operated for a long peried,
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.

[oo07]
The ion generating apparatus described in Patent

Document 2 detects whether ions are being generated or



A standard ion generator applies a drive voltage of high voltage AC
bet ween a needl e el ectrode and an opposed el ectrode, or between a
di scharge el ectrode and an induction el ectrode to generate corona
di scharge, thus generating positive ions and negative ions. [0006]
If the ion generator is operated for a |ong period, spatter
evapor ati on caused by corona discharge wears a di scharge el ectrode.
Al so, foreign matters such as chem cal substances or dust

currul atively adhere to the discharge electrode. In such a case,

di scharge becoaes apbmatlifies reviseabby teeuvialy tohwahopdser tdfe ion

d 007 Th d bed
Batent. EocLﬁQ%%n%ra&e%&Pgnm&%ﬁqt&%ﬁQE Stiofivg LGBRcHER dpide - 8 L
not, ‘and ot Jies, & giermil e Betel BaLALN,L e o, Bene Al

when it is de at no |on are ener

generating ap@é‘ie&iﬂb"r ifpe| deesctihd QReHBLLCIG s hob Heifstdharhelher
ions are being generated or not. The ion detector is provided

t oget her wit het et .onTyeneratietesbonsis priaddeantedatsuppliyhpessage,
the ion generator is placed on an upstreamside in an air bl ow ng
direction, antP? FETSTALAEL BR1BT HOs FPrEcR®Y B SU@BWHsPITRRESSi dBe

Gtation L'Stion 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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Patent Document 2: Japanese Patent Laid-Open No. 2007-
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Disclosure of the Invention
Prxoblems to be Solved by the Imvention
[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-



Pat ent Docunent [0008] Patent Docunent 1: Japanese Patent Lai d- Qpen
No. 2004- 92974 Patent Docunent 2: Japanese Patent Laid-Open No.
2007- 114177 Disclosure of the Invention Problens to be Sol ved by the
| nventi on [ 0009] As descri bed above, the fan is held by the
vi bration-insul ati ng packi ng, thereby preventing vibration of the fan
frombeing transmitted to the body ca3e*via a screw. However, the
vi bration-insulating plate needs to be newy used to secure the
vi brati on-
ingulating packing. Also, a space for placing the
vibration-insulating plate is required.
{00610)

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 is desired, but if a new mewmber is provided,
it is difficult to make the device compact, and it takes
time to mount the device.

[o011]

As described above, the ion generating apparatus
requires an ion detector. The ion generator and the ion
detector are placed in parallel in an aixr 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
alr supply passage to prevent the size reduction of the
air supply passage.

[0012]

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



- 4 - insulating packing. Al so, a space for placing the
vibration-insulating plate is required. (0010] For exanpl e, as
an ion generating apparatus including an air blow ng device, a
portabl e type device that can be easily installed is provided. A
device of a conpact size is desired, but if a new nenber is provided,
it is difficult to nmake the device conpact, and it takes tinme to
nount the device. [0011] As descri bed above, the ion generating
apparatus requires an ion detector. The ion generator and the ion
detector are pekfgedydreraaed) | che iidradedbetbt o Fetletectduiy iidnan air
supply passage. In order to reduce a size of the ion generating
appar at us, a shdeerranesuisdy d¢tedie thpt vaphtns passhgéng gereressdry.
However, the Elacenent as .descri bed above increases a Length of the

air supply pa E%Eﬂ??«)ﬁﬁe¢68ﬂtdiqﬁ¥t§F2@aYeER&%?QE1°BF e %ﬁﬁ°’§ﬁﬁfly
passage. [001giy.. cifo\%%‘i:'iuh\fg a!trﬁi; Ieg'%g(ij{?@gféﬂé’,e g%qggé}agefée&%ﬁgg q rom

the ion generator f t owar et ector ewar e by

wind froman abéguklanet idheddidttdeheshar 16iRCts anohirct s ei t her
positive ions or negative ions. However, since ions pass through the
i on detector @¢tectiant.ain speed, it is difficult for the ion detector
to catch the %g&fﬂ Thus, even if sufficient ions are

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 xeliably detect whether ions are generated or not.

Sclution to Problem
[0014]

The present invention provides an alr 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]



_ 5 _being generated, the ion detector nay detect fewer ions, and
erroneously detect that no ions are being generated. Further, the ion
detector may collect one and al so 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

i nvention has an object to provide an-i®n generating apparatus that

i ncl udes a space-saving nounting structure having a
vibration-insulating function to reduce a size of the ion generating
appar at us i ncl udi agmennti hahingwengaie \blosringnductnis elxbostibyd dit ect
whet her ions are generated or not. Solution to Problem[0014]

The present i AR¥RMIWH PEByi e L SART PremvsRgaged EBe i RPURN. cANE I r

P over 1 1E1 U400 AT B ol A0 83000007 MG MOS0, A0 | Sery

mounted to a Body tase, Cwhereitt s

case via a Cushi@NiiRg 10eabed aRRe the Lol %1%ﬁ%ﬁ§?g%ﬂ@%kﬁﬁo%&é he

body case. The air blower is placed in the i ng case. Since
t he cushi oni ngemienbes psovidet pesedehetvearizt bacabr Mdwre acdnt he

hol di ng case, vibration of the air blower is not transmtted to the
hol di ng case, [¥eflfurther, is not transmtted fromthe hol ding case

to the body CaseThLOQ%élt can be regarded as a part of the body case.
The air outlet <f the air blower is Ffitted in the duct,
and thus the air blower abuts on a paxt of the body case.
Specifically, the air blower is held betwsen 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 aix blower, vibration of the air blower is
not transmitted to the mount.
[0017]

A regulating member that regulates movement of the
air blower is provided to prevent the air blower from
being detached fxrom the body case. The mount is located
above the air blower, and thus the air blowexr is
vertically held and is not vertically moved. Thus, the
regulating membexr is provided to regulate movement in
directions other than the vertical direction and prevent
the air blower from being detached from the body case.
[0o18]

A mounting member is formed on the fan casing of the

air blowexr, and a pair of regulating members are formed



- 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 can be regarded as a part of the
body case. The air outlet of the air blGwer 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 nount and the

hol di ng case, canth& Husldilner abrebbovite meuhel sb s tdee hbodytisase and
secured. Since the cushioning nmenber is interposed between the nount
as a part of PRENBHYY ReTheTaRBerdlectyiaens| die regubppbing rimayberfeans r

bl ower is not transmtted . to_the nmount. [,0017 A.regul atin
menber ¢ hat r BGHE A B RS REC GTE HOTIR SO the Bty PHutEY Gha
prevent the ajp Q&ngﬂn&%oghgﬁiﬁgmggtached fromthe body case. The
nmount is | ocated above the air ower, and thus the air blower is
vertically hell[doasd is not vertically noved. Thus, the regul ating
menber is provided to regulate novenent in directions other than the
vertical directioffgndoprgeesifating abprapitierintiudedei sy idet ached

fromthe body case. [0018 A nouyntin nber, is forned on the
o tac no ol SERETART BEOkePenSHAEE AP, S GLIR AECRE o ERak o

formed - 7 -deegc&m%éa%&gwa £358 %ngfnr@Mnsgug@éggp{%ﬁ gl

nmount i ng nenber therebetween. The regul ati ng nenber

provi ded, but ferged atErd babeEncut hheaigtnblovel iand de stoneEdgy nmuch

space. through an air outlet, and the ion generator and the ion
detector are so placed as to face each other with the air
supply passage therebetween.
[0020]

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 a2 narrowest position of the alr 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]



[ 0019] 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 forned that blows out the generated
ions to an outside through an air outlet, and the ion generator and
the ion detector are so placed as to face each other with the air
supply passage therebetween. [0020] - 8 -The ion generator and the

I on detector face each other, and are not placed in parallel in an
air blowing direction in the air supply passage. Thus, providing the
i on det ect or doesThetieomgeeasatar!| engidundkdt he ans cFugpkyngassidge.

[ 0021] The ion generator and the ion detector are provided in a

narrowest pos?% itHe BETt HePREY PEFFREG. Pk dde. irBridetadicatéd fromt he

i on generator innltl tEe arrow space |nithe Lr su Ig/ assage, t he

i ons i th hi i SSR3ehEr S0 Gt Fach CRELIDIdeCecthl, 2 SHELRUS ¢ he

ions can be rgldaBhYycAet 861 efnel-8022]ana Be facing wall is
determined so that the wall facing the ion generator does
not interfere with ion generation. If the wall of the
alr supply passage facing the ion generator is too close,
discharge in the ion generator ig adversely affected.
However, by determining an appropriate distance, the
facing wall does not adversely affect discharge, and also
in detection of ions, the icns 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 are generated from one discharge electrode, and the
other of positiwve 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 icons, and thus the

other of positive and negative ions hardly adhere to the



The ion generator is nounted to one of facing walls of the air supply
passage, and the ion detector is nmounted to the other of facing
wal | s, and a di stance between the ion generator and the facing wall
is determned so that the wall facing the ion generator does not
interfere with ion generation. If the wall of the air supply passage
facing the ion generator is too close- 8ischarge in the ion generator
is adversely affected. However, by determ ning an appropriate

di stance, the facing wall does not adversely affect discharge, and

al so in det ectdbredificnoBsrfadie. | Une wbllediigh sontesy riatiensiasky
distributed, thereby allowi ng the generated ions to be reliably

det ect ed. [OOQQ}leCtS oTReof dPPYdridiearbf Pegitides ianpair of discharge
el ectrodes spaced apart, one of positive and negative ions are
generated from one di scharge el ectrode, and the other of positive and
negative ionsE ﬂ%?%%rﬁgédzﬁJéHbeQe ot her discharge el ectrode. The

i on detector cts and detects one of positive and negative ions,
and a part of[ﬁmzzﬂ | ection surface of the ion detector is covered
with a protector for preventing collection of the other of positive
and negative i onsAcThedrdtter e PSE§#mﬁnim@@ntéomadéEtﬁérdbéeharge

el ectrode that gggj{ates t he ot her 505|t|ve and nqgatlve i opns, The

pr ot ect or col+% W&aoF%%chﬁhﬁ95§Pgl SRy g SEFVEST it EREnROus
the other of \L@h@ﬂgs ta!l\febh.gg rhfé qic% 398&%1?\: 1 tltczh@hrectg,
ace rvely coll

coll ection sur e collection surface intens ects one

of positive anshiegattiyR teObody agks afmkhevimmanidont 00844 ixr
According to the present invention, the air blower is held via the

cushi oni ng nepdeieradd setureanamititild bodihe dody antet Hiwmnehy air
bl ower is not brought into direct gontact with %he pody case Thus,

vi bration of R¥ESHT-PH bR 0% PERSHATYR© PPhE® body case,

thereby prevep§dqig resonance and generation of noise.

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
péssage 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 lons to be reliably detected.

Brief Description of Drawings

[oo028]



[ 0025] Al so, 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. Al so, the ion generator
and the ion detector are provided in the narrowest space in the air
supply passage, and thus the ion generadtior- and the ion detector can
be nmounted using a space created by narrowing the air supply passage,
t hereby reducing a size of the entire device. Al so, the ion detector
is |ocated neéFigunes 1jemegated. ficom thetimmnigenenabdran tiker eby
allow ng the generated ions to be reliably detected. Brief

Descri ption ofeTxzRkilFgsappayarus JofFtharerasent doventtidn. a secti onal

vi¢m10f an ip ener i ! arat us the,present inyenpion.
[Figure 2] Fi B’{@If %@ g %‘Fgéc)l@ difagr gir‘?%]ﬁd%%ﬁag RS ifc
configurati ongQfenih o BBn BEARLALILRIEPPAL AlSS el EL AU &y %Jpparatus .
[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] Pigure 6 shows changes of an output voltage of
the iomn 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 foxr esach mode.



Figure 3 is a front view of an ion generator. [Figure 4] Figure 4 is
a cross sectional view of the ion generator.

[Figure 151 Figure 15 is a sectional view of an ion
generating apparatus including an ailr blowing device
according to the present invention.

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

[Figure 17] Fiqure 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 lon generator 1 that generates ions, an air blower 2
that blows 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 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
contrel section 5 constituted by a microcomputer performs
ion detectlon using the ion detector 3 to determine
whether icns are being generated or not.

[0028]

An air outlet 10 is formed in an upper surface of

the body case 4, and a cover 11 is removably provided on

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



[ Fi gure 5]

Figure 5is a front view of a collection

- 12 -

a filter is formed in the cover 11, and an air inlet 13
is alsc formed in a lower portion of the back surface of
the body case 4. The air blower 2 is provided in a lower
portiocn 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 ocutlet 10 is formed inside the duct 14.

[0029]

The duct 14 is formed into a rectangular prism shape,
and has wide upper and lower portions and a narrow
intexmediate 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 1s 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 intexmediate portion of the
ailr 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.

[co30]

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



surface of an ion detector. [Figure 6] Figure 6 shows changes of an
out put voltage of the ion detector. [Figure 7] Figure 7 is a
flowhart of determnation by a node 1. [Figure 8] Figure 8 is a
flomchart of determ nation by a normal node. [Figure 9] Figure 9 is
a flowhart of determnation by a node 2. [Figure 10] Figure 10 is a
fl owchart of deternmination by a node 3.13 [Figure 11] Figure 11 is a
flowhart of determnation by a node 4. [Figure 12] Figure 12 is a
flowmchart of determination by a node 5. [Figure 13] Figure 13 is an
oper ation fl onoheirdd dfo the body gerser dt orA ffan sathowoldeE. 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 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 ilon generator 1 is
blown out of the air outlet 10. Wind flows through the
alr supply passage 15 from the lower gide toward the
upper side, and this direction is an air blowing
directiomn.
[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 321 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 electrxodes 31 are provided in
pair on left and right and arranged in & latexal
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 ilons.

[p032]



[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 bl ow ng device according to the
present invention. [Figure 16] Figure 16 is an expl oded perspective
view of a nounting structure of the air blower. [Figure 17] Figure
17 is a view of the air blower nountedo-a body case seen from
front. [Figure 181 Figure 18 is a view of the air blower nounted to
t he body case seen from back. Description of Enmbodi ments [0027]

An ion generati ngTappehetugh dblehi 34 emrodioread is =sfownti subFfapg e 1.

The ion generating apparatus includes _an ion generator 1 that
generates i ot R BPPSHIS &A= 32nafnB| Bk ddsEhaesr reliastrr8as, 3&nd an

noused | n o GRH CSe HEOWE RORA PR FIO BUOTATE ORCHERET atd g

appar at us i ncldileeddagontédlesieel! eRe St RRGnCABIL 038, dRiNigmg of the
I on generator 1 and the air blower 2. The Control section

constituted bypliagecgyecerguicer clerfibt 35 ithatdeperieom bdighgvdheagdeon

detector 3 to determ_ne whether ions are being generated or not.
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
iz input from the contrel 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



[ 0028] An air outlet 10 is formed in an upper surface of the
body case 4, and a cover 11 is renovably provided on a back surface
of the body case 4. An air inlet 12 with - 12 - a filter is forned
in the cover 11, and an air inlet 13 is also formed in a | ower
portion of the back surface of the body case 4. The air blower 2 is
provided in a | ower portion of the bodyisxcase 4, and a duct 14 is
provi ded between the air blower 2 and the air outlet 10. An air
supply passage 15 directed fromthe air blower 2 to the air outlet 10
is formed inspgeniddis dtet hddsidPHd@E 32 is THat@dChinléhé ydmBREohnt O
a rectangul ar prism shape, and has w de upper and | ower portions and
a narrow i nt eviredtivatd® -pok tfxomt Anrdace enf dheahoupber aas¢ 82 iwe duct
14 communicates with the air outlet 10. In the air outlet 10, a

| ouver 16 is PRRRRDISY pPEVIHe FUPPHY PBFSEEhdrator 1 and the ion
detector 3 ar o@ﬁ@VidEd on the duct 14 and face the air supply
passage 15. The 1on generator 1 and the ion detector 3 are placed to

face each other i @ntBBengFdIVESE-rhoé esfMeteahBulORd i @ikeOhot hgnai r
supply passage 15. specifically, the ion generator 1 and the ion

detector 3 armrgr-ehiaged gnaspacid drleaseprdwideddfior ngpdthehmictgh of t he
duct 14. Thus, space in the body case 4 can be effectively used to

reduce a size'®¥e e eft$ rBgey iR, 4} IFRFEeThEhe thugugReode 34.

communi cat es ¥ﬂ£41é§% bggsénéuaé%ser 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 hody 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/closable,
the housing case 32 is opened and thus the ion generating
unit 36 can be taken out. Thus, the ion generatocr 1 can
be handled as a cartridge. For example, when the ion
generator 1 reaches the end of its life, the ion
generator 1 wmay 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.

[0036]



| ower 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 notor 22 rotates
the fan 21. The fan casing 20 is - 13 - nounted to the body case 4.
A fan air outlet 23 is forned 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 comruni cates Mi t-h 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 froma | ower side toward an
upper side, and afmhei nehUdhte@tiorns gefRiGicd tpbradte uontggperator 1
is blown out of the air outlet 10. Wnd flows through the air supply
passage 15 frepaldwds grberaiefd itoggar dndhan digpedetediommdrchis 43
direction is gn air blow ng_direction The ion generat or

. [0031 .
1 incl udes a TiECHATHETE BATHHE 88 5?1@‘[‘% Ei"']r‘FéPEéH%rF%It@@trode 31,
and the el eméc?ﬂ%}t%% 3Bfs 3o 3 QBHFPQl' cﬁ:i‘&ﬁ“%l ”&h‘éaégl Zat e
ode 30 e, a th $ion

di scharge el ectr I's a needle electro n € i nduc

el ectrode 31 i3 fepEMedniitOiaN calldbeios haRet28de StFdRWRES ochhe

di scharge el ectrode 30 at a certain distance fromthe di scharge

el ect rode 30.IDmdckvardacel etthheddon3eentam@ueniois elcgmedodEés 31 are
provided in pair on left and right and arranged in a |ateral

direction perPERHitcGFEP - t 0 PENEC TN G e PR ti%n deEREE % char ge

electrode 30 4ok SNELAldNG.HIBLII YL B0R:A0 AL igh di scharge

el ectrode is tor generating negative
detecticon circuit 43 is conmected 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-M0OS 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 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]



[00323 - 14 - Two through holes 34 are forned in a front
surface of the housing case 32, and the discharge el ectrodes 30 face
the through holes 34. The discharge electrode 30 is |ocated 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

provi ded and connected to the control-séction 5. The di scharge

el ectrode 30, the induction electrode 31, and the high voltage
generation circuit 35 are unitized into an ion generating unit, and
t he i on generati nghentibn3fetstioanByadl yrowivridedni thd harxheupphyg case
32. A pin connector 37 is provided on a front surface of the housing

case 32 and cBameadedt-o WeHREE1BR, oha Henbaayee:e 34 18 §etted dri ve
signal is input fr t he contrpl section 5 throu t he pi n _conpect or
37906 the hi git vl Pehsseeer i fion 38 Foffed ST S Na b s SPRAC
power | s sUpPLigdod QEShuct 14 ThenDON0 6a880%4 SrieByabl e from
the body case 4. An insertion opening 39 Iis forned I1n a back surface
of the body caseedoxandibhexhssesi 1@ chsea? dupplpspasetheand,t aken out
t hrough the insertion opening 39 with the cover 11 being renoved.

Wien the housfagesdde F2ont surfaceedfi BRe idve denscatonrd ofiéhi hhe39, a
claw fornmed on, t he hgusing case 3% is caught in_an eHgstic not ch

formed in t he*HoRPPadePd®sady thiEFRReH g RAE I ninted. A

generation w ?ﬁaqyécf"%fifﬁef: OE:SW&Q:& %_n@ %&%539{] ﬁebﬁgge§éipedi(}fecq:tﬂgngum

14, and when the housing case 32 Is - - nounted, the housing case

32 is fitted Tie tdra 1generatz ois Wordaniddn HeditoBE St faizRhafgbhe

housing case 32 is exposed to the air supply passage 15. .
electrode 30 that generates one of positive and negative
ions, and not located in front of the other discharge
electrode 20. Thus, the collector 42 can intensively
collect one of positive and negative ions. A part of the
front surface of the ion detector 3 is covered with a
protector formed of a metal plate. The protectoxr is
placed to face the other dischaxrge electrode 30 that
generates ilons 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
ls reduced, thexreby 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 operation panel 50

includes an operation section 51 having an operation

switch and a display section 52. When the operation



[ 0034] 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 crosses the through hole 34. This can prevent a user
fromdirectly touching the discharge el ectrode 30. Wen the ion
generator 1 is nmounted to the body case 4, the guard rib 41 protrudes
into the air supply passage 15 and is pBaeced in parallel with the air
bl owi ng direction. [0035] When the user strongly draws the
housi ng case 32 out of the body case 4, the notch is defornmed and the
pawl is di sensmaiged iandpéiwetdiyushrgeomiam132ecsibake brintesothé hiobody
case 4. The housing case 32 is openabl e/cl osabl e, the housing case 32
i s opened and¥HIStoKel| ¥rd deife PAL| BEPYRH 2 .36ndappereatieskEheout . Thus,
the ion generator. 1 can_be ndl ed.as a cartridge, For exanpl e, when
the ion gener%J[ScPrlai’ ?88‘&%%%%%%%&5%3@3{ ttglaf‘i Fgg e qeazﬁraig]%g ator 1
may be repla n I an.o i i

di sassenbl edcﬁb%t%tsa?%v ]?%feﬂdl’ g%gg%%%aéét ?ﬂg#%‘\?}?g tlj tg%ge}f‘:%%eri dge can
be recycl ed angharensed. ¢ a redbitable nohhelioindletreehgs 3

i ncludes a collector 42 that collects generated ions, and an ion

det ection ci rekfimeng3svahtas ApHEERGM dethdehi shosegniaificamesidimepto the
col | ected ior‘iﬁ}to t he contraol section 5. The collector 42 is a
conductive cortedfPofRFeti%ode provided on a front surface of the
ion detector gqng is forned of copper tape. The collector 42 and the
ion detection circuit 43 are electrically connected and the ion
detection circuit wdén i thec danegéreritdnghappanritd iseebeosicdd,via a | ead

wire., [0037]
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 ions 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 30 and 31, and discharge
becomes unstable. This reduces the number of generated
ions, and the above-described advantages cannot be
cbtained. Thus, the control section 5 of the iom
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



The ion detection circuit 43 is known, and as described in, for
exanpl e, Japanese Patent Laid-Open No. 2007-114177, the ion.detection
circuit 43 is constituted by a rectifying diode, a p-MXS FET, or the
i ke. The ion detector 3 detects either positive ions or negative
ions. When the collector 42 collects either of generated positive
ions or negative ions, a potential of-tlfe-collector 42 increases. The
potential increases depending on the nunber of collected ions. The
ion detection circuit 43 perforns A/ D conversion of an output voltage
accordi ng to ihe mpet eperaticind sodbatisuddheheekssger t buthehesntiol
section 5. The control section 5 perforns determ nation on ion

gener ati on batethlorrpgratapattind Feafhem & eeplagegenkctiore, S£0E0038] -

17 - The ion detector 3 is provided on the air supply passage
15. Speci i caPF§Ple PBRC divER o b FERFIRY GHSEACR BAHSRATERSSI ndow

45 fornmed in lJ,. O h i,d u 14, fiQnt
surface of th@l%\%néhgeggﬁt g?ﬁ%@sorzgpgg%ghét%%ﬁ%egggrogu%%e%lggésage
15, and facesstdigs fuhenbpesat ase @hdt hetiegererapacsnaiti.h the air
supply passage 15 therebetween. The collector 42 is placed offset
toward one si 6@0421 the lateral direction. The collector 42 is |ocated
in front of one dischar%e el ectrode 30 that generates one of positive

and negative i ons FOXREChotIRSOGEBE PR FTORCIBELE ndt JtHER BRe R ge
el ectrode 30._Jhus,.the r, 4 n {ntensi ol l.qct . qpne of
positive and %%gatF&éBi%ﬁ§%£ 5gff éfgéhéhgﬁﬁn?bggézgﬁbcg' hﬁggion
detector 3 i Sof iRy adkyi hily aadiedleCebothd HiRMKabe deT@IHoR! 8b €. adde
protectqor is placed to face the other discharge el ectrode 30 that
gener at es i onshaficm geheritgr dppeyi reach theaendf of hits dridet bebere
collected. The ions generated fromthe other dischargg el ectrode 30

are col | ect ed 'y AWEELEEECH S t4AG PR2 BRFGEr JSTordedirRct ed
toward the co 42 | : e nt.J ;gg 1.0 of an
opposite pola#%ty Q%%h%b%%ﬁg%%gﬁ gc?% :§p%ﬁ£&g§§fé%%%r ?k[§§39]

An operation fanlate@ ienPriyideficed thendipak suéfaaeritcthe drdy
case 4, and the operation panel 50 includes an operation section 51
havi ng an ope¥t ideteshPr ch dibcksdusperadtismcrifohose, amkerihehe
operation switch is ogerated the contr ggggctton 5 drives the ion

generator 1 AP e &F tB@%W%kafrﬁﬁﬂe%p &5 ?ﬂ%ﬁcﬁ%ﬁﬂh&&ngection 52
to display thal,dheek08, 13ldel0 oAPRAT At krﬁl@?'f&%np%]'éaﬁs . In
Figure 2, reference nuneral 53 denotes a rewitable nonvolatile

st orage el enmefdnssutbras. amhehPROY corirell sk6t£an | Nideterihni 0as athadthe

i on generator 1.
no ions 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 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



[ 0040] When the ion generating apparatus is operated, positive
ions are generated from one discharge el ectrode 30 of the ion
generator 1, and negative ions are generated fromthe ot her discharge
el ectrode 30. The generated ions are carried by wind blown out from
bel ow by the air blower 2, and bl own out through the air outlet 10 to
the outside. The rel eased i ons deconpog® and renove suspended nold 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 eaxth gliectiadeiSOsiamch 34, Fadgacdlisschglige ddecasrs unst abl e.
This reduces the nunber of generated ions, and the above-described
advant ages caffRisIraseTobt & Y. IPRgsare eenayptes, aedtinms Shef the ion
generati ng a%a{g%us ;LSLQte rates o erat%ng%ti nmes, and when a total
operating tine reacHes-a3T ePtEEa et 2Mot 1T A HateF or° & &RpFER™E 7500
hours, the c [+QlereS e Ghy N + -k 'fé{?e L.ndi gat |

r epl acenent S#B%%gei'o%&%ﬁé:?gt 56§19 - 155:%1%0!1:. gTﬁ% doéaire'!r?iltgi géglggél%

conti nued t hesaafraeed, bahd Wieiz the betplt apatayengs tdukthaachesy
repl acenent tine, for exanple, 19000 hours, the control section 5
deternmines thét the ion generator 1 reaches the end of its life,
stops the opet]og)ti n, and notifies of replacenent. [0042]

However, depe 4#3 on environnent in which the ion generating

apparatus i s usedp,d hSkLu | st r | ] ere

to the discharge %?e%?éuotd?a%%% %ﬁﬁoﬁlgg{%% aréﬁeora glrt kg%%e%% t he
end of its |itfie hehodetédmnmbove- depet idednki aentas. passedn Mhen the
i on generator 1 reaches the end of its life, the nunber of generated
ions is reduc@® 6PRRBOL oFRCTHIER §enelawlatesThedl Bfeiatcecbobwd@eniat ect s
generation of__iQqns the control section 5_determ nes whether ions

are being ger&rarsd g?r']ﬂh%tanc?ageal’%m% Gt OF aF iR RSN VALYE on
generator 1. JMheerbRe:£old QonSaetéANimcdehet hoesddtatiAesi ons are

bei ng generated, the control section 5 stops operation and di spl ays

an i ndi cati orwHetheeptiae ediffereane genes aieshold 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 is the threshold or less, the control section 5
determines that no ions are being generated. The
threshold 1ls 0.5 V. Thig 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]



[ 0043] When the control section 5 perforns ion detection, the
control section 5 turns on the ion generator 1 for a predeterm ned
time and then turns off for the sanme tinme. The turning on/off is
repeated for a preset ion determination time. During this tine, the
ion detector 3 detects ions. An output voltage fromthe ion detector
3 - 20 - at this time is shown in Fig#le-G Wen the ion generator 1
is on, ions are generated, and thus the output voltage increases and
is saturated to a constant voltage. Wen the ion generator 1 is off,
no i ons are gener &eedrmamk tdselt hen ogdrpmratioht Agefirsstsphsfantedl |y O
V. [0044] An i nput value according to the output voltage from
the ion det ec®brti® jstargpaf ‘fRﬁlﬁ‘féoéong?UéllﬂgeHl?d?Paafat?ﬁé cBit r ol

tion 5 cal cul at di f f d
o i mam val e YR EABN - AT CABE ROt B (7 CREF B GPFHAL | on

time, determges, whgt beh-LoE é@&&%egcge&émaﬁe@r ssapé&&rmmea and

determ nes whether i1ons are being generated or not. \Wen the

di ff erence behumesr tofe timas Nihaty aou oA tatd dating gemenedade thet he
threshold or nore, the control section 5 determ nes that ions are
bei ng gener at eehtamlesechécn § fagedncpe ey fetprnyakt iaim #aPue and

the mninum vg|ue s . the thres or less, the coptrol section 5
deternnes t ALY GRESEPRTR s ThehePa R SPRSTER L 3t BD o v
Thi's val ue i Sos@bnRaed A5 I NineH! pULs & OlckaGRLALRMRARC chansdet ector 3
when the ion generator 1 is turned on/off wth the nunber of

di scharge ti npsneatattiba erier dasdecraased pftHeompesacs riat isadppydhal f

with respect to ion concentration in the case with a standard numnber
of discharge t9%4& per unit tine. [0045]

When the coperation 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 Fiqure 7, in the
mode 1, the ion determination time is a minimum time, two
seconds, the comtrol section 5 stops the air blowexr 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 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 f£fill the narraow space

between the ion generator 1 and the ion detector 3



- 21 - Determ nation of ion generation is first perforned at the
start of operation. During the operation, the determnation is
performed at a predeterm ned timng. Wien the control section 5
determ nes a predeterm ned nunber of times that no ions are being
generated, the control section 5 again perforns determ nation, and
finally determ nes whether an ion geme&t iron error has occurred or
not. When it is determned that the ion generation error has
occurred, the operation is stopped. 0046] When the operation is
started as degtihidudd balhng ehldvre agant bplwiselt | fped fienlldyssmce
plurality of tinmes of determ nation of jon generation. First, at the
start of the OFeridl GRUSFHCT InBRE tRR I AEEeEEPY oF redetaraf iz i on

by a node 1. show. in Figure 7, in_the node 1, the.ion
det er mi nati on ?enégagg gtir%lﬁ’l i PPRETE D “SEEoRGRS ?cﬁ’ee ¢St r ol

section 5 stopaddierabl wDhOWR! the LI h1RUUSLCREIAL OirilrerS tH{NEd 0N
for 1 second and turned off for 1 second, and ion detection is

performed to detemtoirne whettedniabdgscalbdeinlg generatedl iemsnotThased
on a sensor input. After the determination is finished, the control
section 5 dri%ie® ERBSaP¥e HYLRS geneYPioay] the iopg apcmecassahblst art

f th i Qn, I he .i t 1is dri i.thout t [
bl ower 2 bel AN, ORGP AESGBRER I G SPBRECF | §1C e oRRY P Bace

between the i ;@88eL8t ObeihPAREntPerd®N deLestie Ion 3€fermination
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 ilons are being generated, the control section 5
shifts to a normal mode where ion generation is not
detexrmined. The control section 5 checks whether an
error counter is 0. When it 1s 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. Wwhen
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



wi t hout being bl own 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 bl ower being
driven. The ion detector 3 can reliably collect the generated ions.
Thus, when ions are being generated, the ions are necessarily

det ected, thereby preventing erroneous &eternination that no ions are
bei ng generated. Since the ion determnation tinme is short, the air
blower 2 is imediately driven, and no sense of incongruity is given
to the user. mEHUBE to detdiming héheddwetr bbnsetd treibgdetmeratrasorn t he
mode 1 that ions are being generated, the control section 5 shifts to
a normal modeRRher FHRoACH eHEISHIALEH L sifdtdeCe PR PER.EhHse Edmes oin
section 5 checks.whether . a rror _counter is Q. en Lt is detected
That fons arelbBiig Syerirane e  Tine PR ey Jii s e ety §ogS

[ 0049] ASn SR fict-ehbEUbE her B hBLIMAK MRILuIDYE1LORBIALI ON 1S

performed for a predetermned tinme, for exanple, three hours, wthout
det er m nat i onmbhirmon igeeer ableon. inMenihhitep dwdesehaveattiass ady bhe
control section 5 perfornms determ nation by a node 2. As shown in
Figure 9, in PRefomresl thrge| bHps Poaldchassd wat poBlifemenos set, the
air blower 2 L driven [ i on nerator_1 is turned on fo

C

h 0
seconds and tu%?%ﬁ?%ﬁ%=mﬁ%% 1B n ??uﬁﬁﬂ“?5hnﬁgf@ETi%ﬂPq g’E‘i}l‘laormad

for an ion deggrndnal ioRibmB. sl - 23 - mnute to deternine
whet her ions are being genérated or not. The ion generator 1 is

turned on/of f [0¢B@Ee tines in 1 mnute, but determ nation may be
performed once based on a difference between a nmaxi num i nput val ue

and a m ni num i np#eegattiels fetexmined inprhgefefni hathadn neajope are

per f or med thrggugin%%eEQtQAI_ggg%% no$ QLL}ere ce b L ween atnaxinum

i nput val ue and & r% n-mam i hpu varue®t or- each tuRfhg™dh OFfF
determination 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.
[c051]

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
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

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



[ 0050] When it is determned in the node 1 that no ions are
bei ng generated, the control section 5 perforns next determ nation by
the node 2. At this tinme, the node 2 is started imedi ately after the
determ nation by the node 1. Alternatively, the node 2 may be started
several seconds after the determ nation by the node 1. [0051]

When the control section 5 determ nes i2% the node 2 that ions are
bei ng generated, the control section 5 resets an error counter and
perfornms the normal node. After 3 hours have passed, the control
section 5 agal nsgenfdor peddidrerdateation by dehdfommdé Lor \Wredohhe
control section 5 determnes in the node 2 that no ions are being

generated, t h@eHMPGEIsRCEIh F B8r PRFIRI &0 PRT PR iNh WhetheRnde 3

imrediately of_wthin,a.short ti

a me.. As shown_in Figqure 1 in the
modo 3 a shof Pt N PRECLATIREIER O Aot s SHELTATY Eor Ohf s | s
driven, the i@k GRRRKBIObedich BULBBELAR: fitelmEReONS), ARdet HEOEH Of f
for - 24 - 1 second, and ion detection is perfornmed for an 1on

det er m nat i onctt iar@lidffetfnee dmtteehoa deteimurnénphet ekud ang are bei ng
generated or not. Sinilarly to the above, the control section 5
perforns det SRR dAPBRCEIBEsAd dR LUIFer ané eldfeamiantAomaddyrum

i nput value and a mnini i hput _valye_in 10 seconds, and_.

det er mi nat i o?ltjfl?evse B ﬁeﬂgr%ans_eg_ Ionbg_ngdf%efFeélc&i g?g‘f’%%ea SEFHEER a

Maxi mum i Nput; ¥HUG=308 SndNd TR Pitpial e ul OfofaCRH LhPh

on/off. [0052] When the control section 5 determ nes in the node

3 that ions arme/dfifi.ng generated, the control section 5 resets the
error counter and perfornms the nornmal node. After 3 hours have
passed, the cHHt¥3| section 5 again perforns deternination by the

e 2 T, T SRR S B P

ions are being genérate control~sectron

error count ergdat liess 'é_P@rbé!_rﬁ]%Qﬁéﬁéiédle(ih@UHBﬁEr&ﬁ dedvBen or
exanple, less than 60 tines. en the error counter is |less than 60

times, the comsegls theteoreid comotenemmd Helrdorms othe ounringl bydone.
When the error counter is less than 60 tines, the control section 5

perforns the HdefalP RBWES MaYe peerefnstRfeCORRFAAtTRHTISP Enddditte 2
after 3 hours,Naye 0agsedni Mg i BH"E 1l TS . Ohnble AL OnrGRYNt €7
may be approgglateﬂy et
section 5 determines in the mode 3 that uno 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 countexr 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 determinstion by the mode 2 after 3
hours have passed. The number of times of the error

counter may be appropriately set.

[0053]



[0053] - 25 - When the error counter is 60 tinmes or nore, the
control section 5 perforns determ nation by a node 4. As shown in
Figure 11, a longer ion determnation tinme is set in the node 4, the
air blower 2 is stopped, the ion generator 1 is turned on for 10
seconds and turned off for 10 seconds, and ion detection is perforned
for an ion determination tine of 1 mnw%® to detern ne whether ions
are being generated or not simlarly to the above. When the control
section 5 determines in the node 4 that ions are being generated, the
control section 5 Whegethetdaerar counteuntieretandmper éormece, héhror nal
node. After 3 hours have passed, the control section 5 again performns

det er ni nat i on Y= TMe SR5HECR. 5\fIrEorE eBRRTminatden B %‘Hé#bﬂnlﬂﬁ% in

t he node 4 thS no JO %Eg gg %mperated E&Q?mlna S sectlon 5
perforns deter Phation '8 ﬁﬁ%dl%?é? of 1 % 2y §h5?t

time. [00541 get 11‘9‘51:@91%8' 1 ﬁir@%@.rlgloxb& tﬂ“@.s”@@@pﬁeda fFHROKLRrN 10N
determination tinme is set, the air blower 2 is st opped, the ion

generator 1 |gem¢m'enmi~ an:.f;otuﬁnesiamndoanﬁo tagcredsobhdfourdeds ecdnd,
and ion detection is perforned for an ion determnation tine of 10
seconds to deif‘é%E n%%@e\m@tiﬁera@%@naﬁét%w@}i deneeatemmed Gt anvhen

th trol t 5 det t t hat
gener ot ed. . HESEHILTBC 8P Bh O AoBGEct S GPEor MEBEN AT I A Ao

performs the poLngd;dpdenefit&d o3 BBHV§1$¥@&%ﬂ%a%%eghetéEbv%P”tﬁﬁén
section 5 again perforns determ nation by th

the control section 5 determines in the mode 4 that ions

are being genérated, the control section 5 resets the
error counter and performs the normal wmode. 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 heing 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 for 1 second, and ion detection is performed for an
ion determination time of 10 seconds to determine wheiher
ions are heing generated or not. When the control
section 5 determines in the wode 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



- 26 - node 2. \When the control section 5 determines in the node 5
that no ions are being generated, the control section 5 determ nes
that an ion generation error has occurred. The control section 5

i mredi ately stops all | oads and stops operation, and operates the
di splay section 52 to indicate an error. 10055] As descri bed
above, the control section 5 controls &8 ving of the air blower 2 and
the ion generator 1 depending on nodes to be perfornmed during
operation including determi nation of ion generation. As shown in
Figure 13, wheeds e cdmen dihes gohbonl Ssardrionob sd¢texntiingls ol tiage
generation circuit 35 of the ion generator 1, the control section 5
det er ni nes a RER & §PBE PRriVINEde PRAIRRIFGRERAnOHE SMEERE nodes
1, 3 and 5, drj Vi f J voltage generation.circuit 35 is
control | ed byé%%#%?hg g%pﬁngggg%dggﬁd dgﬁ} Sngf?gfméé%%ﬁﬁ.g%ﬁe

control sectigicbr@4.t ohes dnkrseCrelfdag {Amdaitely sB¥EE Yath
second, and outputs an ON signal to the high voltage generation

circuit 35 whbradshend seopmdddragivs, latd aqpemetas echonriisphen the 1
second flag is 0, the control section 5 outputs an OFF signal to the
hi gh vol t age ¥Rt PEntei FedfidBt35anaperqto i ons are generated. In the
nodes 2 and 4[ cgsrg ving of the high voltage generation circuit 35 is
controll ed by %urr‘li ng on 10 seconds and turning off 10 seconds. The

control section 5agweéshenhed 4B8o9€C ML Idoalrb? Llioh 8VEENtAdis
seconds, - 27 - and outputs an N si gnal to the high voltage

gener ati on cidcining3bLt thegener afllewenns amkehehéod Ogeseaendxfflag is 1.

When the 10 second flag is Q, the control section 5 outputs an OFF

signal to the'SRERILPE| PAJEPYh EPaPR PR Pae uBing Pexatiens are

gener at ed. [Oq_§ ]udi i ure 14 rol,

hown.in Fi en the_cont
. dpg é;(% t £ m? . Q%o .
section 5 controls the™art nbﬁ g\AéLPHZ? the' Sontro los%ctlgﬁns ‘et mi nes
the nmode to heifeel esegherd tHeN@oARESS doctdodNd SondAsCOALIRIgh
section 5 outputs an OFF signal to the fan notor 22 and stops the air
bl ower 2. | n tdleager gahevadeorandrehet ifded 2hantorB, garkeatont ¥ plthe
section 5 outcputs an ON signal_to the fan notor 22, and operates the
air bl ower 2. control sectiom 5 determines a mode to be performed. In
the norxmal 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 ocutputs 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
contxrol 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

S switches a 10 second flag to 0 or 1 every 10 seconds,



[ 0057] As descri bed above, in the determ nation of whether ions
are being generated or not, the air blower 2 is stopped even during
operation, and thus ions are not bl own away when the ions are
generated, thereby allowing the ions to be reliably detected. This
can elimnate erroneous determ nation that no ions are being
generated. The ion generation is detect®d-at the start of the
operation, and thus an abnormality can be quickly sensed and then
detected, thereby allow ng the abnornmality to be confirmed and

i ncreasi ng dehadnouiaiuten aacONr sidghal] @B58he hifBvoltage d¥mdraznonon
generation error occurs in the ion generating apparatus, the ion
generating apﬁ?ﬁ%‘ﬂi‘s BafRog BRI Ve lanedvhahe s dP FRARYe LAt 1Bok-

t t d nd t t 1.
A nee the of dTREh UenaPaFBroR i ha aPensae pBT B L RET I gener at i ng
unit 36 is repgpyeetang gpnLieaanceSyeh asyelrankeg 9lndhg idischarge

el ectrode 30 Is perfornmed, and thus the 1on generator 1 1s recycled
and can be useflrcd03%], and ndhiths arst gergentedsenent 53 is provi ded
in the ion generating unit 36 of the ion generator 1. The storage
el enment 53 sté@@%Gﬁdentification i nformati on and mai nt enance

i nformation such t e nunb of times .of cyclin An inforpation
processing devi ce uc? o‘é{% ??@55%“(:0% é:%e\)//\f??@golt FESERPDr at i on

I n the storaggeslQmRNty3a20hiSAgs of hend ARl Qocilies t he

recycled ion generator 1 I's nounted to the body case 4, the control
section 5 detesteneihedtichabhddd yroobet Periamegneratidte hodes 1, 4
Specifically, the control section 5 reads identification information
fromthe storage ol dhencosBrof q%mpanSg@ﬁ@%ﬁnloF?mqam &at tod

information o Iurallt f usabl e ion erat rs preV| usly
regi stered |nff rf&%ﬁ’y t%tiac’p(’,soﬁt%ﬁo?llé ciwc?ﬁ g é]clgl St AP
i dentificati Orﬂoaé‘faﬁfﬂhlaomo@@@%hdt he {0 IRLed Loboidmtd %thw@n
the identification information matches, the control section
recogni zes that dMesiiganlgeoetisd CfranlmDSOj:ega,t ot epe:amleal'dlmwalr- 29 -
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
erroneous determination that no lons 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 be

confirmed and increasing determination accuracy.

[00BE]



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 legitimte ion generator 1 can be
used, and an inferior imtation can be elimnated, thereby

mai ntai ning the function of the ion ger®®rati ng apparatus. [0060]

The ion generating apparatus is of a portable type. Thus, the device
is sonmetines placed on a table or the |like for use, and noise
generated by vi br ahieananfidheenitabli oeirrdy BeoRes aldl @hebesnnes a
problem In order to prevent the vibration, the air blower 2 has a
mount i ng st r UEERRERG1AY PORRTTUy bhat Lom JansyRALhg naPTRr A NewARIEOt

Figures 15 and 16, the air_blower 2 is hel n the body case_4 via a
cushi oni ng SPGEGCefloodhS User KoRRvSS 8gFI o agef?cﬂr&)éﬁﬁ %a%‘é’r“sl

that hol ds thgaahjody BUSL 2 ﬁtgugmegﬁogg HEADEL 0 415 iy ded,

and the holding casé 61 1s nounted to th ase thus
air blower 2 tise igldi ieat ynémivted tanthe dl@d}éséﬂﬁ@ecﬂ, t[h%O%ia A

bottom surface of the body case 4 is opened, and the body case 4 is

fitted in a ceredssdngnBlt 3% Ii@v\mmsm@z@f nehatgodycs ssehdags a

housi ng Chantggeéﬁiﬂ%fo%hthe dlscharge electrode 30 is performed, and
thus the ion generator 1 is recycled and can be used.
(053]

Thus, a storage element 53 is provided in the ion
generating unit 36 of the jion generatox 1. The storage
element 53 stores idenéification information and
maintenance information such as the number of times of
recyeling. An information processing device such as a
perscnal computer writes the information in the storage
element 53 and reads the information. When the ragycled
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 memory, 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



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
nmount 64 for securing the air blower is provided above the housing
chanber 63. The nount 64 is screwed to a back surface and an upper
surface of the body case 4. Thus, the nount 64 can be regarded as a
part of the body case 4. [0063] ThHeg duct 14 is provided in the
nmount 64. The duct 14 is fornmed by conbining a front duct 65 and a
rear duct 66 vertically divided. The rear duct 66 is fitted in the
mount 64, thecpesxatiicduel 6heiSoproeseedtagal nsWhéhechreear duct 66, and
the front duct 65 is screwed to the nount 64. The front and rear
ducts 65 and Béenfifisatipadlrtrined ippuieessato "esEh t Hee flantsappl v
passage 15. [006

éﬂ s g? detectiqgw$ﬁ?gOMA45 i s fogned i.n th% front
duct 65, and PRE-1¥h EPEETBITES (Wari Higg!Th TRE derEct i 'h Wrndow 45.
A generation WadowAQ biel IABGIIRibIEs 'GMraA46h 88, ciad dnhe | on
generator 1 is Titted in the generation wi ndow 40. The socket 38 is
mount ed to thgemdtator64, anthd,hendiyntleoredtanadd in ideterator 1
generator 1 is inserted into the socket 38. [0065] The hol di ng
case 61 is fofamdeofusgdpoerdmmdinierdoraititgitionarin e hidinatede
wal | 72 so astto over.tgree.sunﬂﬁc%s o{.thejgkh bl ower 2. @_side
surface and a“ps§eY maintaining e function o e lon generating
apparatus.
[0060]
The ion generating apparatus is of a portable type.
Thugs, the device is sometimes placed on a table or the
like for use, and noise génerated by vibration of the air
blower 2 in operation becomes a problem. In order ta
prevent the vibration, the air blower 2 has a mounting
structure in light of vibration insulation. 2As shown in
Figures 15 and 16, the air blower 2 is held in the body
case 4 via a cushioning member 60.
[0061]
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 body
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 chambexr 63 of the



- 31 - surface of the air blower 2 are opened to suck air. The bottom
wal | 70 of the holding case 61 is provided on and screwed to the case
bottom 62. Upper edges of the front wall 71 and the side wall 72 of

t he hol di ng case 61 are surrounded by an outer peripheral edge 73
formed in a | ower surface of the nmount 64, and the hol ding case 61
engages the nount 64 so as not to be m¥al+igned. A circuit board 74
for driving the fan notor is nounted to an outer surface of the side
wal | 72. [0066] The duct 14 protrudes fromthe | ower surface of
t he nmount 64, adndolanweapeni agd ofn tadre ugpet dghdegr B afl i l@ilyof the air
supply passage 15. The fan air outlet 23 of the air blower 2 is
formed to proPRRIuPRaia Feored madupperieurgeacsabdrt hearicartheastng

20. The openi of. the duct 14 is forned.to be |arger .than, the, fan
air outl ef 238‘9%%7‘"] 5 are "% n ‘giwo%ﬁ P&t %% ?Egc"?"’ilf’ﬁeah? P14 ght
contact with the,dNsids, 0448 LRAI ege%déﬁgg%@? &nd {he fan

casi ng 20 abuts agai nst the nount 64. Specifi e air ower 2

is fitted to ndentmmantis6dcaswel par b bhck hendredy aageart w@p@drposi ti oned
with respect to the duct 14. [0068] The cushi oning nenber 60 is
fornmed of an ¥heAdec ofehrberbeditivage fubfémser thpowyemti Btocan tis n

pl at e shape. fééﬁfﬁé@ ggyaqgaééngy %Rgngoggq£§£§4§0 are attached to an

f0063]

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 rear 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 foxm the air supply passage 15.
[0064]

A detection window 45 is formed in the front duct 65,
and the ilon detector 3 is fitted in the detection window
45, A generation window 40 is formed in the rear duct &6,
and the ion generator 1 is fitted in the genexation
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 covexr three

surfaces of the air blower 2. A side surface and a back



- 32 - outer surface of the fan casing 20 of the air blower 2. Each
cushi oning nmenber 60 is interposed between the hol ding case 61 and
the fan casing 20. The cushioning nenbers GO are | ocated between the
bottom surface of the fan casing 20 and the bottomwall 70 of the
hol di ng case 61 and between the front surface of the fan casing 20
and the front wall 71 of the hol ding ta¥e 61. The cushi oni ng nenber
60 is al so interposed between the upper surface of the fan casing 20
and the |l ower surface of the nount 64. [0069] As shown in Figure
16, a recess ghrimye e ftheneilr ivlduee hohtemnpwmldd 6 ehck hea.rhol Theng
case 61. The recess 75 is forned along the outer periphery of the fan
casi ng 20. Theckt@miwdilndOnefbEre dolddngotatedlt dst RECYHIEG &3 ABd20
so as to face_the recess.75. Th ttomsurface of the f casi 20
o Supportod BYTEHAL 01 BFAGCRAR PATOP, B2 hOEPREH PO O e RS CE T B

[ 0070] , Lr 52 t ; ) t in
whi ch” the ai rAVQ'%Fiémcglr a%r&?gﬂée?%égal a3 ﬁg?gf btg/}f‘et %Eg%{&@g%asa‘;s‘%%% akE
Speci fical | y, shieowidedbboner Aitict peatpHedl tdiyehob didenznsey & vi a

t he cushi oning nenber 60, the air blower 2 is held between the

hol di ng case &awerctnadaceoof Hadihowpntase, anthdhehbohding wéea§la part

of the body case 4, agp thus_the air bl ower is.mounted, to_the body
case 4. [0071fP929%f; the mounf 4% HQq 4Fi Agt WisAhtHAted™f or

regui ating | aberals; Whatal 5. A Ao GRUETEIL A, Kol 1o HRE2:oAS

shown in Figures 15 and 16, a nounting er 80 is forne

out er surfaceanfoithe basraasid t2 slibe waonntizng nmenber 80 is a flat
protrusion, and is held by a pair of regulating nmenbers 81 and 82.
Thi s regul at e$0@&Jlal novenent of the air blower 2, and prevents the
air blower 2 fronkgglggcdetache fron1£he Q%Ldiggecase 61. LQO%%!

t 14 protrudes from r surface t
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
is formed to be laxrger 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. 8Specifically,
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 60 is formed of an elastic

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

A plurality of cushicning memberg 60 are attached to an



As shown in Figure 17, the pair of regulating nenbers 81 and 82 are
provi ded at a corner between the bottomwall 70 and the front wall 71
of the holding case 61. The regul ating nenbers 81 and 82 are
protrusions having flat surfaces. The nounting nenber 80 is forned
near the bottom surface on the side closer to the front of the fan
casing 20. A distance between the pai—r 38f -regul ati ng nmenbers 81 and
82 is larger than a thickness of the nounting nenber 80, and when the
nmounting nenber 80 is fitted between the regul ati ng nmenbers 81 and
82, a cl ear anmerars sfusfaed. off kg fhhecamimg i20g ofettheraidd bdanebez.
smoothly fitted between the regulating nenbers 81 and 82. LOO?S]

As shown in FFafh EUEBioning difmbern§0 nbhbiertegporsdferinasnofilan upper
portion of the.si.de wall of e hol ding ca 61, and a, regul ating
menber 84 is TOrHed SRR %%v%’rd gg‘ﬁf g%% i egﬁouﬁ[@%&'}sgh%n&g

regul ating meydieles-s83oanfk ShaleaPhotFdsd A% BaVEAY dlabcaubEagss.
The - 34 - nmounting nmenber 80 is formed near an upper surface on the
side cl oser t#art heshagk2ofatchehkabotash 12070 01 sianer dbawesde t he
pair of regulating nmenbers 83 and 84 is larger than the thickness of
t he nounting &t bgpwesn miheafirpnt osuii@aghefethe Tresesnoe 26 dwt med

bet ween t he unti ng. ne r..80 _a t.h equl ating nenpers 83 and 84.
Thus, the rrmr}:'riﬂal r‘?ﬁoﬁﬁn%%ﬁegd' (?gngg‘% %‘%D%IP‘%I ﬁaﬁ?t‘%ed %B?V\% e rg
regul ating mephees 83 aoch8d 1H074) LT i s
provi ded on the gi r bl owerl 2. ll n a% %?c} bbeltgl%g? 2 él\%i%gx”g{{?fécé%f
conventi onal ¥3er danngasingiciured shaUlbudmGuiEaberoB@hkohotst ed Ng i S

formed. Also, a boss for a screw hole is fornmed in a holding case 61.
These confi gui®®6i®dns can be used as they are in this structure, and

the boss is one of_requl at.i ng, menbers 81 _and 83, Thus, this sfructure
can be achi eved s%‘?rp?e%’% lgdg%%%fet ﬁeaoﬁhﬁFc?%ﬁuwsaﬂah’gbﬁeﬁ%’fes& 82 and
84. Thus, theneonweRbhonall S 8W A SISNGHE Bas@sDe €8s tokJmdiki ed
into this structure. [0075] Next, a mbunting procedure of the
air bl ower 2iw Ifbribedoskerg ltkd. oktestpedipdepl usdlidey fah ecasim@riong

menbers 60 are attached to predeternined positions on the outer
surface of t[A&ef SHSREGIRY FGUBETt HR & MopnsRErte. thrh&appanting 2fenber

oD o e ol 3,95, Aled Wb BLOURL Totd AR belEERd pcpel T
61, and the &ah casing 20 is supported by the holding case 61 via the
cushioning member 60.
[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]



- 35 - blower 2 is placed on the bottomwall 70 of the holding case
61. The nounting nenber 80 on the upper side of the air blower 2
faces the regul ati ng nenber 83 on the upper side of the hol ding case
61. At this tinme, the air blower 2 is placed on the holding case 61.
[ 0076] The hol di ng case 61 on which the air blower 2 is placed
i's brought bel ow the nount 64 to whi ch 33he duct 14 is nounted. The
fan air outlet 23 of the air blower 2 is inserted into the opening of
the duct 14. At the sane tinme, the nmounting nenber BO on the upper
side of the air blrowegulatimplmesbdrbis weervikded fegutghilagingnber 83
of the hol di ng case 61 and the requl ating menber 84 of the nount 64.
The hol di ng cA®er®t /i $hgFadted BHAhBOFARI AT SHL621* kPHee2holAf ng
case 61 is scgegved itogl.he gasg bottgrsn 6a2. Thj:ibOd?é ase 84}) i,.s pl aced
over the case %ovﬁ om 6296 Wi cﬁnt% froant° o4 ARd " the"ai T bfower 2
are mounted, aREhddI@nPaHYoGESE Airiracachevatt tQnt E_ﬁs[‘i’i’%rﬁo B4ppdhe ion
generator 1 is nounted through the insertion opening 39 of the body
case 4. Fi nalthgynitiveg eember 140 iis mDEbaedptariiad ohodynd aise éld[ BO 7]
In the above nounting structure, the air blower 2 is vertically held
by the body cea¥ % rgvhattismeaweny et 880 afhlssaegréatessi nce

the duct 14 is_ | categ abpve tg% alr gio‘}rlver 2, tge air%o r 2.1s

pl aced on t heRETTY Tase 91 ARa=vE PHORT 7 hard BRY THts Banthe -

36 - blower 2 from being detached from the holding case 81.
[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 fromt wall 71 df the holding case
61. The regulating members 81l and 82 are protrusions
having flat surfaces. The wmounting member 80 is Fformed
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 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 regulating members

83 and 84 are protrusions having flat surfaces. The



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 cushioni ng nenber 60, the vibration is not
transmitted to the body case 4, therebyépreventing the body case 4 to
resonate and generate noise. Further, the regulating nenbers 81 to 84
and the nounting nmenber 80 are provided in the space conventionally
creat ed aroumtbuidng meibened0 Zs dnduedusarheneupsencurdadet ont igiee
space for new nenbers, a space-saving nmounting structure having a

vi brati on-i nsth4 (FGSPUNER i 0 CEF<HBE X vdd Caatre £&i 28 LethidPon
of the devi Cebét%ﬁgﬂggﬂéeﬂg eodf L'gg%%%l&ﬂ &‘gﬁ%?gﬁﬁéfsa% B|4=n\1/gnt| on is

not limted to the ove-descri be vari ous

nodi fi cati ons;ARekrCRAREESha M IRANEBEEoF tH R8PS TR BRI N t he
scope of the present invention. The air bl ow ng device nmay be nounted

in a snmall ai%itdllezAgr tortite kinvivei f & erladratnceans bEomsed behwaen atilee.
An IC tag may be used as the storage el enent provided in the ion

generator. [CWBEEing meqhey O aBGyBheIcRIUIFLina, nemkeTeuSRi BRT itf -
IR B s e
between the regulating members 83 and 84.
[0074]

The mounting member 80 is provided on the air blower
2. In an air blower 2 having a conventional screwing
structure, a mounting member B0 for screwing is formed.
Alsc, a boss for a screw hole is formed in a holding case
61. These confiqurations 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 B4. 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 members
60 are attached to predetermined positions on the ocuter
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



Since there is a clearance between the upper surface of the fan
casing and the | ower surface of the nount, vibration is not directly
transmtted. Al so, a regulating nenber may be held between a pair of
nounting nenbers rather than that the nmounting nenber is held between
the pair of regulating nenbers. Description of Synmbols [0081] 1ion
generator 2air blower 3ion detector 4bo¥y case 5control section 10
air outlet 14 duct

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 this 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 belcow 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 80 on the upper side of the air
blower 2 is placed between the regulating mémber 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
hottom 6€2. 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 wvia 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 blowexr 2 can be secured using a
few members with vibration insulation.

(0078]

As such, the air blower 2 is not screwed to the body
case 4. Since vibration of the airxr blower 2 is absorbed
by the cushioning member 60, the wvibration 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 éake space
for new members, a space-saving mounting structure having
a vibration-insulating function can be achieved, and a
size reduction of the device i1s 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.
f0080}

In the above description, the cushioning member is
provided between the upper surface of the fan casing and

the mount, but the cushioning member wmay be omitted.



41 guard rib 42 collector - 38 - 43 ion detection circuit 46
protector 60 cushioning nmenber 61 hol di ng case 64 nount

- 37 -

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 rxather than that the mounting member is held

between the pair of regulating members.

Description of Symbols

[0081]

1 ion generator
2 air blower

3 ion detector

4 body case

5 control section

10 ailr outlet

14 duct

15 air supply passage
20 fan casing

21 fan

22 fan motor

30 discharge electrode
31 induction electrode
32 housing case

34 through hole

35 high wvoltage generation ecircuit
41 guard rib

42 collector



80 nounting nenber 81-84 regulating nenber -39- Clains [Caiml]

An ion generating apparatus conprising an ion generator that
generates ions and an ion detector that detects generated ions,
wherein an air supply passage is formed that bl ows out the generated
ions to the outside through an air outlet, and wherein the ion
generating apparatus is placed facing t3#®e-air supply passage, and the
ion detector and the ion generator are placed to face each other with
the air supply passage therebetween so as to allow the ions generated
fromthe ion 4enerethi dgteppamatasctuit be det ect ed.

46  protector

60 cushioning member
61 holding case

64 mount

80 mounting member

81-84 xregulating member



[ Caim2] The ion generating apparatus according to claim
1,wherein an air blower for blowing air to the air supply passage is
provi ded, and the air blower is stopped when the ion detector detects
ions. [Caim 3] The ion generat§$g apparatus according to any
of claims 1 to 2, wherein the ion gengfator is nounted to one of
facing walls of the air supply passage, and the ion detector is
nounted to the other of facing wall and a distance between the ion
generator and the facing wall is de?%?ﬁ@ﬁed so that the wall facing
the ion generator does not interfere with ion generation. [C aim 4]
The ion %ﬁﬁ¥539 apparatus according to anyone of clains 1 to 3,
wherein the 1on generator includes a pair of discharge el ectrodes
spaced apart, ABneéOBf IPBETRT VR ARPHEYELT VeONRINLS e ajedarageiefedar

one di schazgeqgehesehtedeiodd@net Baride Residiorerand Nagatd Y §enRR% tle
generated fromthe other discharge el ectrode, the ion detector

col | ect s *8M§det ect s one of positive and negative ions, and a part of
a coll ection shetate = afikesupdly passage is formed that blows out the

generated ions to the outside through an air outlet, and
wherein the ion generating apparatus is placed facing the
air supply passage, and the ion detector and the ion generator
are placed to face each other with the air supply passage
therebetween sc as to allow the ions generated from the ion

generating apparatus to be detected.

[Claim 2]

The ion generating apparatus according to claim 1, wherein
an alir blower for blowing air to the air supply passage is
provided, and the air blower is stopped when the ion detector

detects ions.

[Claim 3]

The ion generating apparatus according to any of claims
1 to 2, wherein 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,

[Claim 4]

The ion generating apparatus according to any one of claims
1 to 3, wherein the ion 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
t he other of positive and negative ions. [C aim5] The ion
generating apparatus according to claim4, wherein the protector is
provided to face the discharge electrode t hat generates the other of
positive and negative ions.

ion detector is covered with a protector for preventing

collection of the other of positive and negative ions.

[Claim 5]
The ion generating apparatus according to claim 4, wherein
the protector is provided to face the discharge electrode that

generates the other of positive and negative ions.



