SPECI FI CATI ON HANDY TYPE | ONI ZER 5 [ Techni cal

Field The present invention relates to a handy type
ionizer for locally ejecting any one of positive ions
and negative ions or both, generated by corona -
di scharge. 10 [Background Art] Conventional _handy type .
ionizers are either a pen-type or gun-type ionizer

G ded [ o'a o tontzeb et G0 i o HRIIMEIIIN
as a high voltage to be applied to a needl_e di scharge
el ectrode, and an AC ionizer that uses a high AC

vol tage. 15 The DC i oni&féﬁpﬁg&é’éioé,&z%hi gh vettageto———
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positive ions or negative ions to a charged obj et
be di scharged to discharge. The AC ioni zer applies *G00002*
5t héTeghgicahEield] tage to the discharge el ectrode 20 to
alternately generate positive ions and negative ions
from t he Bhe presentinventien relatdsntpl a/hamdystypldonitzécfor locally
positive ions and negative ions are generically
cakjesting anyrahecpfmisitivehions andrredativé ienscdvebatRdgemdraid by
to be discharged to discharge. For exanple, Japanese’
PaterdnaAtisthargei on Lai d- Open No. 2000-311797 and
Japanese Patent Application Laid-COpen No. 2000-311797
25 di scl ose conventional techniques of such a handy
type ionizer.

10 [Background Art]

Conventional handy type ionizers are either a pen-type or gun-type
ionizer using a corona discharge method, and can be largely divided into a DC
ionizer that uses a high DC voltage as a high voltage to be applied to a needle
discharge electrode, and an AC ionizer that uses a high AC voltage.

15 The DC ionizer applies the high voltage to the needle discharge '
electrode to generate positive ions or negative ions from air, and ejects the
positive ions or negative ions to a charged object to be discharged to
discharge.

- The AC ionizer applies the high AC voltage to the discharge electrode

20 to alternately generate positive ions and negative ions from the air (hereinafter,
simply ions when the positive ions and negative ions are generically called),
and ejects those ions to the charged object to be discharged to discharge.

For example, Japanese Patent Application Laid-Open No.
2000-311797 and Japanese Patent Application Laid-Open No. 2000-311797

25 disclose conventional techniques of such a handy type ionizer.



1 A gun-type ionizer is disclosed in all these patent
docunents. In the handy type ionizer, there has been a
demand to reliably eject the generated ions to the
outside by allowing the air to flow around the needl e
el ectrode. However, both a structure for supporting
the needle electrode and 5 an air ejecting structure
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fl ows araqu he needl e el ectrode. . For exanpl as. .
Shown | n 1Bt naRgy Wik Bafzel haREhzs hesh AdkaN to Eliably eject
Lai d- Open No, . 2000-311797, the structure fo

s uyb%gogn?rat%@nﬁéeam%oetsaﬁ by alowiaadhe Rir taiflowaroundihe needie
structure are installed at positions away from each

ot lgtactrodg. tHowever, haik agerustureder sepperting thg pegdeg electrode and
upward froma lower side by the air and then ejected

St 0 aa aipejetiing stvethes havgsa drgarmechanicpl configuratipa,arkkit is difficult

Patent Application Laid-Open No. 2003-24830, the

geteresdlied a cordigarationt inrvelick the dioflowsratobnd ¢theyreédieielectrode.
effect, ‘and then ejected to the nozzle. However, in

t he confiRprexdnyleoas shpwnés EigP@ sfifapappsé PatertApplication

Lai d- Open No. 2000-311797, a nozzle hole is arranged

at LaideOpeh NY. 2000-3ed7e theesthgdtuRdr sOpgortiayg ithé needle electrode

direction, and the air is ejected to a wall above the
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to the axial direction of the needle electrode. It 1Is '
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deteri e performance. nfigura
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angosvp\\?va?cii [)y a venturi effect, and then ejected to the nozzle.
Howe\)er, in the configuration of Japanese Patent Application
Laid-Open No. 2000-311797, a nozzle hole is arranged at a point of the needle
electrode in an axial direction, and the air is ejected to a wall above the nozzle |
in a direction approximately at a right angle to the axial direction of the needle
electrode. It is predicted that most of the generated ions are sprayed to a
counter electrode (opposed eléctrode) on the wall of the nozzle and absorbed,
thereby deteriorating the performance.
In the configuration of Japanese Patent Application Laid-Open No.
2003-24830, because the axial direction of the needle electrode and the air
ejecting direcfion are substantially parallel to each other, a configuration in

which the air is attracted by the venturi effect is adopted. In this case, there is

a possibility that a part of the ions is ejected to the axial direction of the needle
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ejecting direction are substantially parallel to each
other, a configuration in which the air is attracted

by the venturi effect is adopted. In this case, there

is 25 a possibility that a part of the ions is ejected

to the axial direction of the needle 2 electrode and
adhered to a side wall thereof, thereby naeking it

dif5ioul . , . -
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ej ect on an _air._ejection passage, ions may be

I ef‘f""qﬁﬂy gjeﬁL&? \gn(gledgﬁ%ﬁot be 5 discharged efficiently.
Particulaply, .in the pep-type_ionizer i ni aturizat,ion.

of & cas, Tt &b the bandy B 1Gze0 Beéstse ellpas Gppfst b ected
denmanded, and a structure that can egj ec&? the air
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restriction is required. The present invention has
bedischerges,efficientlyol ve t he above problens, 10 and it

is an object of the present invention to provide a

handy typRaiticolazlyy intthetpenelypé crézer miriptuizationaba sasing
ions and realizes a conpact structure. [Di sclosure of

t hetruotitre ndrd caverstiucture lace dbmaadpdpbhe m stauchaadiyat can eject
type ionizer according to claiml1l 15 conprises: a

nozRe airiefidisvtiynghite satisfying'sach detiegharmical restrietion isirequired.
point thereof; an ejector arranged in the nozzle for

ej ecti ng The preBém jhventitRdidshech AcHiV & & soéfHecabove problems,
el ectrode arranged in the nozzle for generating ions;

20 a3 F?Pfggaf n 6bjEELTthe PrEssHt Hlerfioh8 pdigé artidy type ionizer that

el ectro
efficiently ejects generated ions and realizes a compact structure.

[Disclosure of the Invention]

To solve the above problem, a handy type ionizer according to claim 1
combrises: |

a nozzle including a rotor provided with a hole at a point thereof;

an ejector arranged in the nozzle for ejecting air into the nozzle;

a needle discharge electrode arranged in the nozzle for generating

ions;

a power circuit connected to the discharge electrode;

an air circuit connected to the ejector; and

a body in which the power circuit and the air circuit are housed,
wherein

the discharge electrode is arranged such that a central axis of the

discharge electrode and a central axis of the rotor in the nozzle are inclined



an air circuit connected to the ejector; and a body in
whi ch the power circuit and the air circuit are
housed, wherein the discharge electrode is arranged
such that a central axis of the 25 discharge

el ectrode and a central axis of the rotor in the
nozzle are inclined 3 with an acute angle. A handy

type,ionizer according to claim2 provides the handy
tyg‘@th ?’bﬁ?@&@”&i%ordi ng to claim11, wherein the point
of the dischar el ecirode is. positioped near an
of cct i on K5a34Y /RS 5pizer aEForging eiai 4 Arevides ik hapdy type
5 A handy type ionjizer according to ¢laim 3 grovi des )
t hiomzelAccoldiag to slaimdy, whereindhg poirg of the disshargeleptrode is
the nozzle is made of resin, a cylindrical counter
el positioned ineappv \ejersionnassage obthe ais ejested Fomithe ejeetor.
poi nt of the discharge electrode is positioned near

5t he countAhastlytypeidaizer accordingtozdlaim 3 pravides thygpbandy type
ioni zer according to claim4 provides the handy type
10 iorirerzaocoeding itol clagmt2y whereinrthe ofozzleas msade dbbresin, a cylindrical
wherein the power circuit conprises an inverter that

I N¢BUhter dldetrodelis pesviged pltside &f e rzzid, dadithe poINGS the
vol tage, and a booster circuit that applies a

hi gischaldersiRctode i BodI66n&Y ne@o®eidoltdritiedifodeOlihdng nozzle.

to the discharge el ectrode. A handy type ionizer

accor di ngAhgng*, %j@t i%n%e??éb@&%iﬁd"ﬁ aaing'y gdr?dgﬁes % handy type

i oni zer accor o claim4, conprising:
10 4o PFHGAcEol Ao 37D ol RN ) § WherelT e YRS
on c@)‘rr%piriggéiI tansik\(/jeerté)rfthgp ﬁilvieﬂg %rlf)&r\)oltgag supplied from outside to an AC
voltage, and a booster éircuit that applies a high-voltage AC obtained by
boosting the AC voltage to the discharge electrode.
A handy type ionizer according to claim 5 provides the handy type
15 ionizer according to claim 4, comprising:
an ion-generation-amou_nt detecting circuit that outputs a detection
signal proportional to a DC current flowing on an input side of the inverter; and
a display unit that performs an output operation according to the
detection signal.
20 According to the present invention, a handy type ionizer that can

efficiently eject generated ions and realize a compact structure can be

provided.

[Brief Description of the Drawings]

25 Fig. 1 is an outline view of a pen type ionizer.



a display unit that perfornms an output operation
according to the detection signal. 20 According to
the present invention, a handy type ionizer that can
efficiently eject generated ions and realize a conpact
structure can be provided.. [Brief Description of the
Drawings] 25 Fig. 1 is an outline view of a pen type
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cross-sectiopal view of the point, of th nt "
Coni zer . Figi 815 2 Gras%:Seqtiondl Bl fe ppTE of Heundh fype ionizer
circuit of the pen type ioni?er. Fig.. 5.is .a block . .

di agr am dfi9aft '%?P'Qﬁ"f‘@agia%f) 2R SIeLLTC EipoHit ‘Pfotﬁ?i’&”.tYBe lonizer.
Fig. 6 is_an_explanatory diagramof a_mpvenent of the

pen type FigoRiig ablegk diag@m p ?nPBé%ﬁCUWtS’(ﬂ&e pen type ionizer.
Carrying Qut the Invention] Enbodi nents of the present
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to the drawi ngs. An AC pen-type ionizer as a handy

t ypenizemnzemoizae. specifically explained as an
enbodiment. Fig. 1 is an outline view of the pen type
ionizer. Fig. 2 is an upper sectional view of a point
of the pen type ionizer. Fig. 3 is a cross-sectional

Vi gRestiMbdes fRICHmAhg Ot tigefhvenien]i oni zer. Fig. 4 is a
bl ock di agram of an electric circuit of the pen type

i oni zer. Eigodimerfts df Heplestht fvaatidiwill béBx@hained below with
circuit of the pen type ionizer. A pen type ionizer :

10PefeRSHddBSthe HrawiMe" AR AT Benltyp&idiPEbr as0d hady type ionizer is

specifically explained as an embodiment. Fig. 1 is an outline view of the pen
type ionizer. Fig. 2 is an upper sectional view of a point of the pen type ionizer.
Fig. 3 is a cross-sectional view of the point of the pen type ionizer. Fig. 4is a
block diagram of an electric circuit of the pen type ionizer. Fig. 5 is a block
diagram of an air circuit of the pen type ionizer.

A pen type ionizer 100 includes, as shown in Fig. 1, a body 101, a
nozzle 102, a switch 103, a display unit 104, an air introducing unit 105, a tube
106, an electric wire 107, and a counter electrode 108.

The body 101 is formed in a bar shape long sideways. An electric
circuit and an air circuit are housed in the body 101. | The electric circuit and
the air circuit are explained later.

The nozzle 102 includes, as shown in Fig. 2, a triangular pyramid rotor,
and a hole 102a for ejecting the air is formed at the point of the rotor. The
nozzle 102 is made of resin. Teflon (registered trademark) is specifically

employed as the resin. The reason thereof is explained later.
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nozzl e 102, a switch 103, a display unit 104, an air
introducing unit 105, a tube 106, an electric wire
107, and a counter electrode 108. The body 101 is
formed in a bar shape | ong sideways. An electric 20
circuit and an air circuit are housed in the body 101.
The electric circuit and the air circuit are
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for ejecti ng bhe.ai%is f or med tdt he point of the

r oPEPAVELIONS (RSTAINARESHONS) A RIEEPdr esin. Tef | on
(registered trademark) is specifically 25 enpl oyed as .
the resi nfherﬁ'éplaé’dglﬁh}(?‘le?'éfgW? Qu@kbpéﬁrﬁ&f”} pefo an gjection
The switch 103 is an OV OFF button pressed when .
podmoupk of igns. ofn thesembpdieneninthe display et 184 isiagdHD, which
are ejected. The display unit 104 perforns out put
cofispigysninether thesione jase ejasted aaeardingdp presence of lighting.
enbodi nent, the display unit 104 is an LED, which 5

di spl ays Theainémtracduzingusit 408 ispeohadctac frrcdnngcting inside and
presence of lighting. The air introducing unit 105 is

a oawida@tubey. connecting inside and outside air

tubes. One end of the tube 106 is connected to the air

i ntroduci ®ge endiof IR tubeA b Isorficitid RNHetdiein®@B8ucifg unit 105,
connected to an air blasting unit (not shown) in an

10aﬁ6tth@bﬁ{er?ﬂythéféﬂf is?B@HY‘i%ct%@ﬂ?aﬁ%ﬁ Kastideeurdt @k 5shéwn) in an

wire 107 is drawn into the body 101, and the other

cofchRRSARLy pfgnig] o, 1o @ pover source of the

One end of the electric wire 107 is drawn into the body 101, and the
other end thereof is connected to a power source of the actuator body (not
shown).

The counter electrode 108 is a cylindrical électrode arranged outside
of the nozzle 102.

The innér configuration of the pen type ionizer 100 is explained next.

In the pen type ionizer 100, as shown in Figs. 2 and 3, a discharge
electrode 109 and an ejector 110 are arranged in the nozzle 102.

The discharge electrode 109 is arranged in the nozzle 102 with a point
thereof having a needle shape and ejects the ions into the nozzle i02.

The ejector 110 is arranged in the nozzle 102 to eject the air into the
nozzle 102. |

In the nozzle 102, as shown in Fig. 2, a direction of central axis of the

nozzle 102, an ejection direction of the ejector 110, and a direction of central

axis of the discharge electrode 109 agree with each other, as seen from above.
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The counter electrode 108 is a cylindrical electrode
arranged outside 15 of the nozzle 102. The inner
configuration of the pen type ionizer 100 is expl ai ned
next. In the pen type ionizer 100, as shown in Figs.
2 and 3, a discharge electrode 109 and an ejector 110
are arranged in the nozzle 102. The di scharge

electrod 109 arranged-in.the n i

poi nt %%veéb?s %a&ﬁg*’gwgeﬂwe 9@%@% e Hiépide1 @ ppg the
ion_s'n the n The ej ector ar.r.a

inekeﬁ@ 10 e tatadeas i atriiess 7o he m%wﬁ Jfhatis, the
102. t he e 102, as.s g. .2,

di efm | et e %ara&e@cspgﬁmg 'ﬁHH‘%@d With an gcute crossed
ejection direction of the ejector 110, and a direction .
of axemanglp o mElative to the cpnt,ralja@& & theerasoreefithe Mezzigg102.  In this
agree with each other, as seen from above. 6 However,

ascase e poimb@theadiscmmgaiamtmdye%@ peedsaelytodegpasitioned on
the ejector 110 have characteristic structures, as

Sethe djection passagecf thdair ejected Him trenejeator Al Dsand théerossed
di scharge electrode 109 is inclined with an acute

Cr ggseanglaxeis dulgieinad e lsatisfy ehisconditione ntFusthef thé point of the
the rotor of the nozzle 102. In this 5 case, the point

of disBRaridess@fdfe ¢H®H posifordPneaans c?ﬁhd’ndeﬂ) cBénter electrode
positioned on the ejection passage of the air ejected

frofg &é}%fé‘rbs L4 inh&Pared) qvﬁ.a?.s%@iaéead%%@ﬁ oﬁﬂﬁJ &nﬁhtérs

det er ed t satisfy this condition urther,
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t ht%en ISC Zhaerg%%%noﬁt otf mes |otn|sr[)Eécomesntoo much, and hence, the resin
nozzle 102 is put between the counter electrode 108 and the discharge -
electrode 109. Teflon (registered trademark) is employed as the resin that
hardly causes deterioration even if the ions reach the nozzle 102, as explained
above, thereby improving serviceable life. |

A power circuit provided in the body 109 is explained next. The
power circuit includes, as shown in Fig. 4, a booster circuit 111, an invertér 112,
and an ion-generation-amount detecting circuit 113.

The switch 103 is connected to the air blasting unit and the power
source of the actuator body via an ON/OFF selection line 107a of the electric
wire 107.

The counter electrode 108 is also connected to the power source of
the actuator body via a GND line 107b of the electric wire 107.

The discharge electrode 109 is electrically connected to the booster



counter electrode 108 directly faces the point of the
di scharge el ectrode 109, the discharge anount of the
i ons becones too nmuch, and hence, the resin nozzle
102 is put between the counter electrode 108 and the
di scharge electrode 109. Teflon (registered
trademark) is enpl oyed as the resin that 15 hardly
causes, erioration ev the io h the nozzle
10§IrClé|g qﬁqrﬂng gdn v%v1 i$ ﬁ@pqupqeﬁger({)patﬁa power source of the
serviceable life. omer u|t OVIded in the body
108ciuatenby %Y@@ Wﬁ"rﬁélppb ‘?cw t includes, as
shown in F| a booster circuit 111, an inverter
112, andT%alré’HCQ'éﬁéqVé@?%HthﬁM %'é(ﬁ"i’l?é"%q pexlj ¢ As shown
113. 20 The switch 103 is connected to the air , _
bl #xFign§, the air gireuit ineludesan aiswibecd 4of Qneeend ofihedir tube 114 is
body via an OV OFF selection |ine 107a of the electric

5wi cenaédted Ththe ejectarr116| and thelethen@nddheresdiscennnestastito the air
to the power source of the actuator body via a G\D
| i irtraducingotinit 1@5.| Fieé airdn tier spebificatidh haba cineeptingkiding clean
el ectrode 109 is electrically connected to the booster

7 @iri6 wHicH ddst adirtharei renvbdbyld fitérs afd acarngassueiias argon
to the power source of the actuator body via a DC

POYRAt R Yséd fift réMbTinglé1Bctiicity aha @wst i bavitiea do the
the body 109 is expl ai ned next. shown in Fig. 5,

th%trﬁbépﬂér[)&éﬂt i ncludes an air tube 114. One end of
he airr tube 114 is 5 connected to the ejector 110,
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source of the actuator body receive an ON signal, and the air blasting unit and
the power source start to be driven. The air blasting unit blasts the air, and
the power source supplies a DC volfage as a power source.

15 As shown in Fig. 5, the air reaches the ejector 110 via the tube 106,
the air introducing uhit 105, and the air tube 114. The ejector 110 ejects the
air.

The DC voltage is applied to the ion-generation-amount detecting
circuit 113. The ion-generation-amount detecting circuit 113 detects a part of

20 the DC_voItage. Becéuse a current flows at the time of discharging the ions, a
detection signal proportional to the flowing DC current can be output. The
detection signal output from the ion-generation-amount detecting circuit 113 is
input to the display unit 104, and the display unit 104 displays that ions are
generated. Because the LED is used for the display unit 104 in the

25 embodiment, the DC voltage can be directly supplied to the LED as the



that can be used for renoving electricity and dust, in
addition to the atnospheric air. 10 Subsequently, an
operation of the pen type ionizer 100 is expl ai ned.
When the switch 103 is pressed, the air blasting unit
and the power source of the actuator body receive an
ON signal, and the air blasting unit and the power

S oHéfe%tﬁﬁ%ﬁ%r?aﬁ 0 Pfe @quﬁéhts Card & cBh %%tddFﬁrMEH 3h%éhe ions are

b asts t and rsource su
b a power source. 15 As shown in Fig. 5, the
reac €s the ej ector 110 via the tube 106, the air

|ntroduc:| and the air tub 14_ The
ej ect or %é \5?' g[enlgln%qtto 5“/866031%16193*1%1\'5&&.1&&
to_the eration-anount detectin circuit
ThEoME B aNcBR0S fo AR pBes Apd BHiRs HaAG voliage to the
detects a part of 20 the DC voltage. Because a

5 cubpester £ireMis 145t the time of discharging the ions, a
detection_signal proportional to the flowi ng DC
current cHie beosiar girauit Heoasts thetAG ivoliage td generpte high-voltage
fromthe ion-generation-anmount detecting circuit 113
i sAG, apdtappties ke bighpvaltagenA€ td (e disobargeceldetsqpdeny09. An
unit 104 displays that ions are generated. Because

t heleckio fiedd is famiedrbyt the hilghs wblizige! betwedivithercdumterZdiectrode 108
enbodi ment, the DC voltage can be directly supplied to

t hRaling qrsud potehtideaeahged viai the dHozzIEBNFO L SR thega'séhak@e
and it can be confirmed that the ions are generated.

10 Thelefrode ! 1089 and %obﬂlﬂétloﬁé)aﬁ@ ﬁebaﬁ\% foPs a*é%itemﬁelly generated
inverter 112 converts the DC voltage to an AC vofltage
ande b HischaRe SetiPbd& 969t © the
A movement in the nozzle 102 is described below.
As shown in Fig. 6, the positive ions and the negative ions are
generated at the point of the discharge electrode 109. The point is located
15 near the ejection passage of the air from the ejector 110 (preferably, on the
ejection passage). The air is ejected before the generated positive ions and
negative ions are recombined and can be emitted far away from the hole 102a
of the nozzle 102.
According to the embodiment, the positive ions and the negative ions
20 are alternately ejected from the hole 102a, and positive and negative static
| electricity charged on the surface of the object to be discharged is neutralized
to effect discharge. Dust and dirt are easily removed by neutralizing positive
and negative static electricity. Accordingly, the pen type ionizer can be also

used for removing the dust.

25 According to the embodiment, because the positive ions and the



5 booster circuit 111. The booster circuit 111 boosts
the AC voltage to generate. high-voltage AC, and
appl i es the high-voltage AC to the discharge el ectrode
109. An electric field is formed by the high voltage
bet ween the counter electrode 108 having ground
potential arranged via the nozzle 102 and the
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ions .and the negatiye ions arg generated at the point

of Of Hi® 3RBERAYLY & fa $ajHe pfé@lpn%her%Pmurssev%bwﬁ@@ the ions
15 near the ejection passage of the air fromthe

ej @¢¢ genarateq pear e ahlisct teherdischarged. on passage). The

air is ejected before the generated positive ions and

dnegat i ve Evgiswhea the positive and negative ians areirefiected diom the

away fromthe hole 102a - of the nozzle 102. According

t o objest tmbe disvharged, ihecpuss thevdischarge afetttdde t0Datranged
ions 20 are alternately ejected fromthe hole 102a, :
andutside of the rmzdlent@pabsorbs thed iods, ietan beiprevented tiatalle positive
on the surface of the object to be discharged is

neahdaldgatide idre afHers to thes 66219202 Ry shuse Paflial Ehargthg, which is
easily renoved by neutralizing positive and negative

st gkkiralslk ¢§ Viewbf safefjccor di ngly, the pen type ionizer
can be also wused for renoving the dust. 25 According
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9 negative ions are present uni for I nverse

ChEbPERImble? DO B4GFTs ihBulfom the power source of the actuator body via
the .DC power supply line 107c¢ of the electric wire 107 and boosted to the high
voltage by the power circuit in the body 101. Accordingly, such a risk is
reduced that noise is generated, which affects the ON/OFF selection line 107a
and the GND line 107b near the DC power supply line 107c, or on the contrary,
noise is superimposed on tHe DC power supply line 107c.

Because the DC power supply line 107c transmits a relatively
Iow-volfage (for example, DC 24V) DC power signal, getting an electric shock
can be avoided.

Further, because the discharge electrode 109 is inclined, the structure
for supporting the needle electrode and the air ejecting structure can be
juxtaposed, thereby contributing to miniaturization of the device.

In the embodiment explained above, the alternating current system
has been explained. However, the system may be a positive DC system for

generating positive ions by applying the positive high voltage to the discharge

10



di scharged is charged to the polarity of the ions by
intensively ejecting the ions of the sane polarity to
the sane position) hardly occurs, even when the ions
are generated near the object to be discharged. 5 Even
when the positive and negative ions are reflected from
the object to be discharged, because the discharge

ZL%%%&@QE@%Z%% F@Qj?ﬁ%a%&%ﬁ%é*ﬁvf%%%@?ﬁﬁé Apfiatiisions by
and negati.ve | 0 the

Po8bhlyt & HedAtIE g viits B Facrimae fieafipBe Tg807 o mis
of saf bg. 10 Further, s¥ch a conthgur%ti nis
enﬁ?%?rg m&terg'fpeitaﬁm@%ww'\f B'@ b t89‘3exanpl e,

DC 24V) is input fromthe power source of the actuator
body vi a Wihile thecrgahigre ionjzsr hasibeenaxplaiged inlee embodiment, the
electric wire 107 and boosted to the high voltage by
5 t hbapaywypecionizer is net linitedotodie 1@EN. type candithegdun typedanizer can
risk is reduced that noise is generated, which affects
t hbe @pplEH te Heebandntypenenizér7 a Thesgumtypetieni@ilcdn exert the effect
107b near the DC power supply line 107c, or on the
coof thar presenbingenticn exflainedipee. on t he DC power
supply line 107c. Because the DC power supply line
107c transmts a relatively |lowvoltage (for exanple,
DC 24V) DC power signal, getting an electric shock
can be avoided. 20 Further, because the discharge
el ectrode 109 is inclined, the structure for
supporting the needle electrode and the air ejecting
structure can be juxtaposed, thereby contributing to
m ni aturization of the device. In the enbodi nent
expl ai ned above, the alternating current system has
been expl ai ned. However, the system nay be a positive
DC system for
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10

15

20

25

25 generating positive ions by applying the positive
hi gh voltage to the discharge 10 electrode 109 or a
negati ve DC system for generating negative ions by
appl yi ng the negative high voltage to the discharge

el ectrode 109. In this case, the power circuit
generates the positive high voltage. Wile the pen
type ionizer has been eXp|aiPEﬂ"%§ t he enbodi nent, the
5 handy type ionizer is not éd to the pen type,

angd the i anizer n. be applied to the handy
tyge ion%Bngﬁyeoeg'BR'z%/ﬁéﬁ\pgﬁﬁnger can exert the

effect of the present inyention exp|aine bove, /11
CLATNG 58 aRlai gD 8 Pl Rraroed Wi el ALp Foins fereot
including a rotor provided with a hole at a point

t her eof ; amRiesfa@rEmnogdinthr hozse foreiaeting air frp the nozzle;
ejecting air into the nozzle;, 5 a needl e discharge

el ect r ode2 Beedigglischange Blectrogde asrangedge tee aozzlg for generating
a power circuit connected to the discharge el ectrode;
aniafis; circuit connected to the ejector; and a body in
whi ch the power circuit and the air circuit are

housed, dpowbeciecuit ¢drnediet toathedistharge etbxtioge;

arranged such that a central axis of the discharge

el ect r odearnaid circgie obrimectéd ts tHef ejebrraidr in the

nozzle are inclined wth an acute angle.
a body in which the power circuit and the air circuit are housed,
wherein
the discharge electrode is arranged such that a central axis of the

discharge electrode and a central axis of the rotor in the nozzle are inclined

with an acute angle.

2. The handy type ionizer according to claim 1, wherein the point of the
discharge electrode is positioned near an ejection passage of the air ejected

from the ejector.

3. The handy type ionizer according to claim 2, wherein the nozzle is
made of resin, a cylindrical counter electrode is provided outside of the nozzle,
and the point of the discharge electrode is positioned near the counter

electrode via the nozzle.

4. The handy type ionizer according to any one of claims 1 to 3, wherein

the power circuit comprises an inverter that inverts a DC voltage supplied from

12



15 2. The handy type ionizer according to claiml,
wherein the point of the discharge electrode is
positioned near an ejection passage of the air ejected
fromthe ejector. 3. The handy type ionizer according
to claim?2, wherein the nozzle is 20 nade of resin, a
cyIindricaI counter electrode is provided outside of

(98215 a0 R o BRLS pRlcbPerd] '-@ﬁgggs@e@fﬁgmﬁage AC
o F%Pﬁ‘gb¥ =470 e id8 6 e fsBRIcel Feufadt” "¢

conprlses an inverter that inverts a DC voltage
supplied from 12 outside to an AC voltage, and a
booster circuit that applies a high-voltage AC
obtai ned bie hapdy tyrs lpn@eAecmdtrwgt@ glaim ﬁec‘?ﬂ‘%‘ﬂagge
el ectrode. 5. The handy type ionizer according
Scl ai m 4, a@mggnwgtloe-aanpurumieg%frtmamrcgﬁﬂaahmﬁputs a detection
detectlng circuit that outputs a detection signa
pr signal ipoordrtionaldo A Caureent ilbWing oy aorinput sidepof theiioleerter; and
of the inverter; and a display unit that perfornms an
out put opadigplaynuait theat gienforrns anheutpoted perbtionascarding. to the
13

detection signal.
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