SPECI FI CATION DC TYPE IONl ZER 5 [Technical Field]

The present invention relates to a DC type ionizer

that sends generated ions in the direction of a

target of static electricity renoval using a fan and,

nore particularly, to a DC type ionizer inwiteha——
detector that detects the nunber of generated
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and negative ions generated by corona discharge
around each of the electrodes in the direction of thooooz*
target of static electricity renmoval. The DC type

5 on{teehnizhl Fleld] t ype has a function of nonitoring the
nunber of ions generated from positive and negative
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- confirm performance of static electricity renoval or
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[Béckground Art]

A DC type ionizer provided with a fan has been known as one that
“removes static electricity of a target by applying a high positive voltage and a
high negative voltage to positive and negative electrodes (emitters),

15  respectively, and sénding using a fan positive idns and negative ions
generated by corona discharge around each of the electrodes in the direction
of the target of static electricity removal.

The DC type ionizer of this type has a function of monitoring the
number of ions generated from poéitive and negative electrodes using an ion

20 number sensor in order to confirm performance of static electricity removal or
keep a balance between positive and negative ions, or notify of when the
cleaning time will come based on stains of each of the electrodes.

Such a DC type ionizer having the function of monitoring the number
of generated ions is described in, fof example, Patent Documents 1 to 4.

25 (1) Patent Document 1: Japanese Patent Application Laid-open No.



25 (1) Patent Docunent 1: Japanese Patent Application
Lai d-open No. 1 HO02-267880 (line 1 in the right upper
colum on page 2 to line 12 in the right upper colum
on page 3, Figs. 1 and 2, etc.) (2) Patent Docunent 2:
Japanese Patent Application Laid-open No. H11-135293
([0031] to [0042], Figs. 1 and 2, etc.) 5 (3) Patent

Doc ~~Japanese Patent Application Laid-open . )
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toline 4.in the |ef pper columm on page 5, Fig. 1,
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placing an ion nunber sensor close to the positive

el et cd6208 ([G03 1htyG42d Figsct andl@, efc.Ja DC type
ionizer, if a high voltage applied to each of the
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is just positively or negatively 15 charged due to the

postdluMt drPpage'’5, FRPAL ewe) i ons generated from each of
the electrodes. Therefore, no change in voltage is
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i on nunber sensor. As a result, the ion current "an
theéféfore t he nunmber of ions cannot be detected.
Because of this, in each of the above-nmenti oned
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number sensor close to the positive electrode or the negative electrode of a DC
type ionizer, if a high voltage applied fo each of the electrodes is a direct
current constant voltage (positive direct current high voltage or negative direct
current high voltage), the ion number sensor is just positively or negatively
15 charged due to the positive ions of negative ions generated from each of the
electrodes. Therefore, no change in voltage is caused and thus no induced
current flows through the ion number sensor. As a resulit, the ion current and
therefore the number of ions cannot be detected.

Because of this, in each of the above-mentioned conventional
20 techhologies, an induced current flowing through the ion number sensor, which
is caused by applying a positive high frequency voltage or a negative high
frequency voltage to the positive and negative electrodes, is detected as the
number of ions.

However, with such a configuration, there arises a problem in that the

25 configuration of the high frequency power supply circuit becomes complex, the



I s, caused by applying a positive high frequency

vol tage or a negative high frequency voltage to the
positive and negative electrodes, is detected as the

nunber of ions. However, wi th such a configuration,

there arises a problemin that the 25 configuration

of the high frequency power supply circuit becones

co ex, the 2 DC type ignizer is upsized, and its
cooBEbe ipiize s PrsiZbeabd s chotisaRhas been

achi eved to sol ve the above problens, and an object

t her eof i §he @resestinyentomhas peeniashieved to satve thgaboye problems,
a function of nonitoring the nunber of generated ions

wi t &andapabigat shergot istpl prowide nPLMpaiqrizerdhat faializes a function of
makes easier ion balance control and generation of an
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I nvention] To -solve the above problens, the invention

5ac caorfigugation ahdiwmich makepeasiedion kalditd yoretrol @mdzgneration of an
conprising: positive and negative el ectrodes; a high

vol élegrode BiRanirny alahdt applies a high direct current

constant voltage of positive polarity to the positive

el ectrode and applies a high direct current constant

vol tage of negative polarity to the negative

el egjisgosiredtthé IfveintibARt  sends positive ions and

negati ve I ons generated by corona di scharge around 15
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! onhiBHr\T/J%ﬁggg’ %gﬁglratéro thaP grc’);')ltlésvae high direct current constant voltage of

positive polarity to the positive electrode and applies a high direct current
constant voltage of negative polarity to the negative electrode; and a fan that
sends positive ion_s-and negative ions generated by corona discharge around
16 the positive electrode and the negative electrode in the direction of a target of
static electricity removal, wherein the positive electrode and the negative
electrode are arranged behind the fan and an ion number sensor for positive
ions and an ion number sensor for negative ions are arranged at positions
ahead of the fan and corresponding to the positive electrode and the negative
20 electrode, respectively, and the positive ions and the negative ions are caused
to arrive intermittently at the corresponding ion number sensors by rotation of
the fan and ion currents corresponding to the number of positive ions and the
number of negative ions are detected by the ion number sensors, respectively.
Furthermore, the invention accordi.ng to claim 2 provides the DC type

25 ionizer of claim 1, further comprising a unit that displays the numbers of



ions and an ion nunber sensor for negative ions are

arranged at positions ahead of the fan and

corresponding to the positive el ectrode and the

negati ve 20 el ectrode, respectively, and the positive

ions and the negative ions are caused to arrive
intermttently at the correspondi ng i on nunber sensors

by roL?tion of %he.fan and\%gp cyrrent. corressopdin%
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claim2 provides the DC type 25 ionizer_ of claiml,

“further cdrsthesi thg iaventian agegrding ép clajd 3 peovidasgbe DG type

3 positive and negative ions by converting the

posionizes ofsthimedyavherein the unitrthahdisplaysttiee nechbeys pfhpositive and
correspondi ng i on nunber sensors into voltages. _
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the DC type ionizer of claim2, wherein the unit that
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is aunit that displays the nunber of positive ions

and the nifheier, 1Bk iRSHRionAecofdIAg itd cRiifas p@vifels th¥ DC type
light emi ssion. Further, the invention according to
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corresponding ion number sensors.

[Brief Description of the Drawings]
15 Fig. 1 is a schematic configuration diagram of an émbodiment of the
present invention.
Figs. 2 are waveform diagrams for explaining operations according to

the embodiment of the present invention.

20 [Best Modes for Carrying Out the Invention]

. Embodiments of the present invention will be explained below with
reference to the drawings. Fig. 1 is a schematic configuration diagram of an
embodiment of the present invention.

In Fig. 1, reference numeral 10 denotes an alternating current power

25 supply and 11 denotes a rectifying and smoothing circuit that generates a



15 Fig. 1 is a schematic configuration diagramof an

enbodi nent of the present invention. Figs. 2 are
wavef or m di agrans for expl ai ni ng operati ons accordi ng

to the enbodi ment of the present invention. 20 [Best

Modes for Carrying Qut the Invention] . Enbodi nents of

the present invention will be explained below wth

reference to the drawings. Fig., 1 is a schematig¢
confirgehaiTesy valtag BRTeRINIRG *Brhsterothine 2 altbatie swrent power
invention. In Fig. 1, reference nuneral 10 denotes an

al t SYRRIlY ivRliage:r rgmreﬁmmentmm SEPPlYasiichias astrraee battery, can
rectifying and snmoothing circuit that generates a 4

di r beusedindpad vbthegterpgtingewirent pryverrsaipehotd And ¢hearectifying
alternating current power supply voltage. A direct

cur arthsmeotengirppit i1. such as a storage battery, can

be used instead of the alternating current power

Suppl y 10 Refdrerive menerals/ 1219 and @ Nsdemdtbihigh eoltage generation
11. 5 Reference nunerals 12P and 12N denote high

vol tiegtsgnaeraid olitput volRigesoftheredtitying aﬁd_tslmdo_thin% circuit 11 to
vol tages of the rectifying and snoothing circuit 11 to

pospadivide and negafvéd Mghhdidet BLFr8RE caetdRNbItSGES résiectively. The
vol t ages, respectively. The positive and negative
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- that their centers face an inner circumferential surface of a ring-shapéd
electrode holder. The electrodes 13P and 13N are each provided 180
degrees apart from each other, however, two of the electrodes 13P and 13N
can be arranged alternat_ely at every 90 degrees.
15 In the configuration mentioned above, the alternating current power
supply 10, the rectifying and smoothing circuit 11, and the high voltage
generation circuits 12P and 12N constitute a high voltage generator described
in claims. |
Ahead of an electrode holder 13, there is provided a fan 14 that sends
20 positive and negative ions generated around the electrodes 13P and 13N in
the direction of a target of static electricity removal (not shown).
Ahead of the fan 14, there are provided a positive ion number sensor
15P and a negative ion number sensor 15N corresponding to each of the
electrodes 13P and 13N. |

25 The outputs of the ion number sensors 15P and 15N are input to



el ectrode hol der. The el ectrodes 13P and 13N are each
provi ded 180 degrees apart from each ot her, however,

two of the el ectrodes 13P and 13N can be arranged

alternately at every 90 degrees. 15 In the
configuration nmentioned above, the alternatihg current
power supply 10, the rectifying and snoothing circuit

1310 0t BBt PN DS e Bl Sl o
cl ai s, AhePg?{of an el eg&rode hol der_ 1_3, there is _
pr oVP yEsampritgrs /R and 1£BnRsPestivelysi ti ve and negati ve

i ons generated around the el ectrodes 13P and 13N in

t he di r ectlienoypubot theqghisplay centieli aircgitd@ isiirputyio an ion number

renoval (not shown). Ahead of the fan 14, there are
pr odisgay devigss19 that displayaithesrursbersefrions §Ptherfdrm of a bar graph,
negati ve i on nunber sensor 15N corresponding to each

Sof ahed tharkbytitispessibBPtaavidudiBNdisplay The naoibens sf pbsitiveand

i on nunber sensors 15P and 15N are input to 5
connegdtivesion$ By zadsihgdispldy elerhénte 4b puiislightén absrdahee with the
a display control circuit 18 via anplifiers 17P and

17NauhBeRest posstive ardAegativelibngf the display control
circuit 18 is input to an ion nunber display device

19 that dicgiraNsnd BEtHRWHRSENAEmbEdifnent gl"@ ﬁxﬁlgfrf@d‘}fﬁ? with

bar graph, 5 and thereby, it Is possible to visually

di s,@_f%nSQ%Wers of positive and negative ions by

causi ng disp elements to enit light in accordance

10M th the Huber S0 2RFEHoW Fodivk AF@AELYfve 8PSct current constant

voltages +Vy and +V to be applied to the positive and negative electrodes 13P
and 13N by the high voltage generation circuits 12P and 12n, respectively.
Due to the application of the voltages to the respective voltages 13P and 13N,

positive and negative ions are generated by corona discharge around the

15 respective electrodes 13P and 13N, and the positive and negative ions move

20

25

forward being carried by an air current caused by rotation of the fan 14.

At this time, the ionized air is chopped by the rotation of the fan 14,
-and therefore, the positive and negative ions arrive intermittently at the positive
ion number sensor 15P and the negative ion number sensor 15N, respectively.
Due to this, pulse-shaped voltages synchronized with the rotation frequency of
the fan 14 are induced at the ion number sensors 15P and 15N, as shown in
Figs. 2(c) and 2(d).

Because of this, induced currents in accordance with the
above-mentioned voltages flow through the respective ion number sensors

15P and 15N, and the average values +Iy and -I_ are shown in Figs. 2(e) and



Operations of the present enbodi nent are expl ai ned
next with reference to Fig 2. 10 Figs. 2(a) and 2(b)
show positive and negative direct current constant

vol tages +VH and +VL to be applied to the positive and
negati ve el ectrodes 13P and 13N by the high voltage
generation circuits 12P and 12n, respectively. Due to
the_application of the voltages to the respective
vol4@gyes 13P and 13N, positive and negative ions are

gener ated_by corona di scharge around the 15 respectiv
el ect r oded heden &HHe'l‘@l\‘F,reaﬁ?@%?H@d fyeiRos{ive A '??é%i‘f’?\)’é’ﬁages by

ions nove forward being carried k()jy an air current
caubedanyertersat6R andfl thénﬂaamnlzﬁe Iy thei amplifigss 1¥Reand 17N,
ionized air is chopped by the rotation of the fan 14,
andreishectifaly, @ndtihputtodhe displayheonteaj £ircvit 18ons arrive
intermttently at the positive ion nunber sensor 15P
5and t he ndgetdisgay controlndieuitskéngeneratel,a displayatontrel gignal in
20 Due to this, pulse-shaped voltages synchronized :

Wi tdrdeheo EQISH b preddtemminad nupibertdielisptay diénaemts Imitheded number
at the i on number sensors 15P and 15N, as shown in

Fi g8isplalHeviet RFlemit Rghtinsaccordanteswith BELIS ©f tHeusdstifesand
in accordance with the above-nentioned voltages fl ow
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the average values +I'H and -I'L are shown in
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17N,
negative ions detected by the ion number sensors 15P and 15N, by the ion

number display device 19 and it is possible to visually recognize which ion is
~ larger or smaller i.n number and their ion balance.
It is also possible to balance the numbers of generated posiﬁve and
15 negative ions by feeding back the output signals of the amplifiers 17P and 17N
to the high voltage generation circuit 12P or 12N to adjust the voltage applied
to each of the electrodes 13P and 13N.
According to the present invention, it is possible to induce ion currents
in accordance with the numbers of positive and negative ions and display the
20 numbers of generated positive and negative ions and the ion balance by
chopping positive and negative ions generated around positive and negative
electrodes by the rotation of a fan, to be caused to arrive at positive and
negative ion number sensors, without the need to use a high frequency power
supply circuit.

25 Due to this, it is possible to downsize a DC type ionizer and reduce its



respectively, and input to the display control circuit
18. 5 The display control circuit 18 generates a

di splay control signal in order to cause a

predet ermi ned nunber of display elenments in the ion
nunber display device 19 to emt light in accordance
with each of the positive and negative voltage '

l evel s. The display control signal is input to the ion
nungsst by §iraplityipatbe; coafigaration s dor eawar SHRRIY &ifcui

light em ssion. 10 Due to this, it is possible to

di splay the nunbers of positive and negative ions
detected by the ion nunber sensors 15P and 15N, by the
ion nunber display device 19 and it is possible to
visual ly recognize which ion is larger or smaller in
nunber and their ion balance. It is also possible to
bal ance the nunbers of generated positive and 15
negati ve ions by feeding back the output signals of
the anplifiers 17P and 17N to the high voltage
generation circuit 12P or 12N to adjust the voltage
applied to each of the electrodes 13P and 13N
According to the present invention, it is possible to
i nduce ion currents in accordance with the nunbers of
positive and negative ions and display the 20 nunbers
of generated positive and negative ions and the ion
bal ance by choppi ng positive and negative ions
generated around positive and negative electrodes by
the rotation of a fan, to be caused to arrive at
positive and negative ion nunber sensors, w thout the
need to use a high frequency power supply circuit. 25
Due to this, it is possible to downsize a DC type

ioni zer and reduce its



7 cost by sinplifying the configuration of the power
supply circuit. 8 CLAIMS 1. A DC type ionizer,
conprising: positive and negative el ectrodes; a high
vol tage generator that applies a high direct current
constant 5 voltage of positive polarity to the
positive el ectrode and applies a high direct current
constant voltage of negative gekﬁgéty to the negative
el ectrode; and a fan that sen poSi tive ions and

negative i,0 enerated by corona discharge around

t he‘?'posi t i%@&e&g‘ét‘?qﬂa‘%ﬂ_ ﬁﬂ%‘pf'ﬁ@gnegat ive el ectrode in

the direction of a tar%et of static electricity

renoval , \RSSHVERNIONGIAIVESISFIARESe| ect rode and t he
negative el ectrode are arranged behind the fan and an

i on nunber® highysitage gepersaten that appliessm highydirest cHugpeeonstant
sensor for negative ions are arranged at positions
Sahewnitagie oftpositive polarityde tke positive glectrodetandpapplieis\aehigh direct
el ectrode and the negative el ectrode, respectively,
andcurhentposistant @oltags ofinegative pudgetyito ¢heé oagativeceleatrsdel and
to arrive 15 intermttently at the correspondi ng ion

nunber sensfahthBysdrtdsaiagitivecibnt edfrsyatiaa dorisogenerated by corona
currents corresponding to the nunber of positive ions

anddisBRargedretnd ®le pegavé vrRcrede addethd dicgatied elsctiode in the
i on nunmber sensors, respectively. 2. The DC type

| ONjiESioACEY Birét drtatlPéIBLhicit) Vermbedl, GABRIASI Ng a
unit 20 that displays the nunbers of positive and

qghegati ve R0%qL¥vE e hd A& negative electrode are arranged behind

the fan and an ion number sensor for positive ions and an ion number sensor
for negative ions are arranged at positions ahead of the fan and corresponding
to the positive electrode and the negative electrode, respectively, and |
the positive ions and the negative ions are caused to arrive
15 intermittently at the corresponding ion number sensors by rotation of the fan
and ion currents corresponding to the number of positive ions and the number

of negative ions are detected by the ion number sensors, respectively.

2. The DC type ionizer according to claim 1, further comprising a unit
20 that displays the numbers of positive and negative ions by converting the
positive and negative ion currents detected by the corresponding ion number

sensors into voltages.

3. The DC type ionizer according to claim 2, wherein the unit that

25 displays the numbers of positive and negative ions is a unit that displays the



positive and negative ion currents detected by the
correspondi ng i on nunber sensors into voltages. 3.

The DC type ionizer according to claim2, wherein the

unit that 25 displays the nunbers of positive and

negative ions is a unit that displays the 9 nunber of
positive ions and the nunber of negative ions in a bar

gr aph I' eJm ssi o i oni.zer

o BP0t PSinye s 25k e dumbe o Geghliin onBi &7 araph by light
nunbers of positive and negative ions are bal anced by

adj @SSPt he voltage to be applied to the positive

el ectrode or the negative el ectrode by the high

vol tage generator in accordance with the positive and
negative ion currents detected by the corresponding

i ondnunberThedpE€dype iohfzer according to any one of claims 1 to 3, wherein the

5 numbers of positive and negative ions are balanced by adjusting the voltage to
be applied to the positive electrode or the negative electrode by the high
voltage generator in accordance with the positive and negative ion currents

detected by the corresponding ion number sensors.
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