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SPECIFICATION DC TYPE IONIZER 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 removal using a fan and, more
particularly, to a DC type ionizer in which a detector that detects the
number of generated ions is improsBEQIF [BATkGduUNnd 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 sending using &fanpy&¥iilleNbAERBnd 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
posﬂé@%ﬁﬁhgtﬂ@ﬂ/e electrodes using an ion 20 number sensor in order
to confirm performance of static electricity remgval or keep a balance

between posit§ePSrRPRESARARN L BIGR IR AP WHYRGHRNZRL AL SARES
ill d ins, .of h of the el des. Such a DC .
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des?%ﬁbg,gdl,nm@geegg}[{?g&?arl?f,l t%ng %%Lt‘yr)ag%sn%éor ﬂ\ which a detector that detects

the number of generated ions is improved.

[Background 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),
respectively, and sending using a fan positive ions 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 positive and negative electrodes using an ion
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, for example, Patent Documents 1 to 4.

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



25 (1) Patent Document 1: Japanese Patent Application Laid-open No. 1
HO02-267880 (line 1 in the right upper column on page 2 to line 12 in the
right upper column on page 3, Figs. 1 and 2, etc.) (2) Patent Document 2:
Japanese Patent Application Laid-open No. H11-135293 ([0031] to
[004R)2 PigBasmhe, ein-)He (B R aispePagtumansBpdgeaneserdatenh the right
Application Laid-open No. H03-266398 (line | in the left lower column on
pageBdo duiarrirothedeit Bpeyscolamh Drepage 5, Fig. 1, etc.) (4) Patent
Document 4: Japanese Patent No. 3572541 ([0013] to [0038], Fig. 1, etc.)
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number sensor close to the positive electrode or the negative electrode of
a DiE1 type5iddiz 60084 Highodeigd geigppliethtbZaath. pf the electrodes is a
direct current constant voltage (positive direct current high voltage or
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positively or negatively 15 charged due to the positive ions or negative
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voltage is caused and thus no induced current flows through the ion

nurh® RE0P2AE 2rEWt! 18ECidn current and therefore the number of

ion not be detected. Because of this, in each of the above-menti
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For example, when the number of ions is detected by placing an ion
number sensor close to the positive electrode or the negative electrode of a DC
type ionizer, if a high voltage applied to 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
charged due to the positive ions or 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
technologies, 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

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

circhif bgperiweszevrisplasithd, aridCtsypesiosizaisisdupsized, and its cost is

raised. The present invention has been achieved to solve the above

problems, dig pnasisiecinyrtonibas pesvide hi®Edypsswntratatove problems,
realizes a function of monitoring the number of generated ions with a
renfdidahosieEsiasnifigieatovidedvidicty prleyzeidieatioaaiamedunction of
control and generation of an electrode cleaning alarm. [Disclosure of the
InvEIIEANG bR/ 6 Whebsh 67 e pREpraLiaRe YR aticrmarkekling ieptgaim 1

10 provides a DC type ionizer, comprising: positive and negative _
e|e89888§r%#9ﬂg?ﬂé)d«a§@ JeRlESBRR R IapNReRAcki§R diecard generation of an
constant voltage of positive polarity to the positive electrode and applies a
highi'BFERCEFIRAR Y ALERY voltage of negative polarity to the negative
electrode; and a fan that sends positive ions and negative ions generated

by corona discharge around 15 the positive electrode and the negative

ele f%% ojsntheofll ecqir?@eof.gnfrget of static electricity removal, wherein
the'positive eleC rode and tha egative electrode are arranged behind the

fan and an igg DYMLELSEBSOL IFRSIIC the invention according to claim 1

provides a DC type ionizer, comprising: positive and negative electrodes; a
high voltage generator that applies a 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 ions and negative ions generated by corona discharge around
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
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 according to claim 2 provides the DC type

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



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

senpekstivg miatiesgetiibedas iBndden g NFeCRs RO BN 409e ion currents
number of positive ions and the number of negative ions are detected by

the dencuticabiey Sensorsespopentiyehn hurieineitsdheirveiiees.

according to claim 2 provides the DC type 25 ionizer of claim 1, further
comprising eunihénathdisplaysitre auooietng ob Tipositverand e gaiBC type
ions by converting the positive and negative on currents detected by the
coriiesprnidingl&@m iy mwberaiarther simitdhad thgelayB itHbaen thiscisvehpiositive and
according to claim 3 provides the DC type ionizer of claim 2, wherein the
Sunitg@giiveplalys ihe Hoihthersdispleykitiecansnibee gdipesitve isna anid thatnumber
displays the number of positive ions and the number of negative ions in a
bar ¢frApaaYBJADEMISSRAT. Fiarhdry thehheengsinraccording to claim 4
provides the DC type ionizer of any one of claims 1 to 3, wherein the
numbers of FEHHGE AhR imejifve serersiadbiRrlakn pypeyisemtptbC type
voltage to be applied to the 10 positive electrode or the negative electrode

by tRERRHPI AR GePler@iePin! LcorahRERI e REPBSH ! Aqgitive and

negative, jon currents detecte the corresponding ion number sensors.
[Br?@?@)%té\’c iﬁ%%%ietﬁ@ @?gﬁ%]%éacﬁusgng the voltagge to be applied to the

10 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.

[Brief Description of the Drawings]
15 Fig. 1 is a schematic configuration diagram of an embodiment 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 diagram of an embodiment 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

inveftsdt vilireatexdilatie & Prieiriy diefesaeR it isriEmeiRgsnhisuddst power
a schematic configuration diagram of an embodiment of the present

investpgsly Woltiggel,, refelieacecoumer polibeenpisy, anaitemnatiigrays eattery, can

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

genesatesd idsizadt aurerdiieshiatindyuretifyprgvend sppdptiingndrthe rectifying

alternating current power supply voltage. A direct current power supply,

suchrak setothige leinteity | tan be used instead of the alternating current

power supply 10 and the rectifying and smoothing circuit 11. 5 Reference
Snumerals 12Refaened tenetelpidBR dtahéa)ederniorhighouttatmyesiseation

output voltages of the rectifying and smoothing circuit 11 to positive and

negdtivd Bigiptiiiseiiiart voliagasn oblthayeectivéne anksmrnkipasiiveit 11 to

and negative high voltages output from the high voltage generation

circBRg i ahneadtive highidias £\poeniecorighbeltegpaigspectively.  The

negative 10 electrode 13N, respectively. The electrodes 13P and 13N are

arrdfEVE LA EHEH @ ABPVRIROSS AU RQImIRpgh Loitage ganeration

rlngéﬁgaﬁsequ and 12N are applied to a positive electrode 13P and a negative

10  electrode 13N, respectively. The electrodes 13P and 13N are arranged so
that their centers face an inner circumferential surface of a ring-shaped
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 alternately 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



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 alternately at every 90 degrees. 15 In the
configuration mentioned above, the alternating current power supply 10,

the ceetifying-andRmeetEN sie ol oafd b Righp@liade dapnayaiiiirol circuit

circuits 12P and 12N constitute a high voltage generator described in

clairg visheampiers ¢leRtedenoldassshdtessyis provided a fan 14 that
sends 20 positive and negative ions generated around the electrodes 13P

and 13N in {hesdinetptidrobfte taisgeb picstatioleleeuititg tenmpvaltinat ion number

shown). Ahead of the fan 14, there are provided a positive ion number

seng@playRlavide tedwidisplays thieensabsoo fdh s dnrésp fordingf ® bar graph,

each of the electrodes 13P and 13N. 25 The outputs of the ion number
SsendorstherandtisNeasihia wsEdyriisplens themanmbaaNbhpdditier and

outputs are input to a display control circuit 18 via amplifiers 17P and

17Nqgapeetioef byka etifisLetishing alsprapiscieremiiitait 18 ssoepdaneawith the

ion number display device 19 that displays the number of ions in the form

of aRREEDAT PPaHYSRNEREIEIVEIRE®Ie to visually display the

numbers of positive and?gzgative ions by causing display elements to emit

light in accordBREERAR YA RRGSERL S HRiNEaharReg @il Rshaext with

reference to Fig 2.

10 Figs. 2(a) and 2(b) show positive and negative direct 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
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.
20  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

25 15P and 15N, and the average values +ly and -I_ are shown in Figs. 2(e) and
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Operations of the present embodiment are explained next with reference

to Fig 2. 10 Figs. 2(a) and 2(b) show positive and negative direct current
constant voltages +VH and +VL to be applied to the positive and negative
electrodes 13P and 13N by the high voltage generation circuits 12P and
12rp(repspectively. Due to the application of the voltages to the respective
voltages 13P and 13N, positive and negative ions are generated by

corona dischargéaroundriteadld tespestae ielectrositscl 3kRdaneaie anldages by
the positive and negative ions move forward being carried by an air
curteatocanvestt sy ToEatod dbthecfad amphifidddyrites treptfiered! @R isnd 17N,
chopped by the rotation of the fan 14, and therefore, the positive and
negetipedtinelwrand inpuhintteldiaptay poritivieciichindithber sensor 15P

and the negative ion number sensor 15N, respectively. 20 Due to this,
pulse-shapethgottisgtaysseriied fireid twithapesarsiason disglaneyrirotisonal in

14 are induced at the ion number sensors 15P and 15N, as shown in
FigeragEfasayse R BERGRISE OSSN IHRbeE@Tcdislay fleseepidiimbeian number
the above-mentioned voltages flow through the respective ion number
serfisRiaysiaypeahd PsaNistighhio Arsagenafuwdh rech et iharosiiygand

in Figs. 2(e) and 6 2(f). ‘ihe ign currents are converted jinto positive and

e RGBSR YRS coneHFSPLEY G P5RIOARH SIRRHALR By ¢h number

con
amgllgi&g%’%é@iggd‘ S}cha\lbroduce a display by light emission.

Due to this, it is possible to display the numbers of positive and
negative ions detected by the ion number sensors 15P and 15N, by the ion
number display device 19 and it is possibie to visually recognize which ion is
larger or smalier in number and their ion balance.

It is also possible to balance the numbers of generated positive and
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
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.

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 display control signal in order to cause a
predetermined number of display elements in the ion number display
device 19 to emit light in accordance with each of the positive and
neg@émeowaqﬁi?w@%%m@qlaaﬁe%tfqh@mé QRBIPARGIPN
number display device 19 to produce a display by light emission. 10 Due
to this, it is possible to display the numbers of positive and 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 in number and their ion balance. It is also possible to
balance the numbers of generated positive 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
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7 cost by simplifying the configuration of the power supply circuit. 8
MCS5LLP CLAIMS 1. A DC type ionizer, comprising: positive and
negative electrodes; a high voltage generator that applies a high direct

current constant 5 voltage of positive polarity to the positive electrode and o511 p

applies a high direct current constant voltage of negative polarity to the
negative electrode; and a fan that sends positive ions and negative ions
generated by corona discharge arogidaipgoositive electrode and the
negative electrode in the direction of a target of static electricity removal,

liheretnt P& tHPHICRITE e RANBHRAP the negative electrode are arranged
behindp dagtil@namenyiveeebeodessor for positive ions and an ion

e e L B E B A
wreigedst, sesnrelipelariantbttrepusiitieiefectnd shendegpiiesiansighealirect
G o Ao AL G IO S M,
a rotatpfalictiaeseydé hesftiveisond eeetreigedive ddnkh geor rateabley corona
S B R R e e
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 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, a pulse-shaped
voltage synchronized with a rotation frequency of the fan is induced at each of
the ion number sensors, 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 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 displays
the numbers of positive and negative ions is a unit that displays the



sensors, respectively. 20 2. The DC type ionizer according to claim 1,
further comprising a unit that displays the numbers of positive and
negative ions by converting the positive and negative ion currents MCSLLP
detected by the corresponding ion number sensors into voltages. 25 3.
Therdmbepefguzanacesslnetenelathbavbercdy e nihthat isalayph by light
the numbers of positive and negative ions is a unit that displays the 9
MCghligsimmber of positive ions and the number of negative ions in a
bar graph by light emission. 4. The DC type ionizer 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 negatiVeelaCityde mnther ligbondiigde geperstasfinlaiccordan8ewherein the
with the positive and negative ion currents detected by the corresponding

Sion humberssehgogdtivi@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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