“:e3eL?::;|=.=>6>TL?ho. s | ONl ZER CONTROL SYSTEM BACKGROUND OF THE
| NVENTION 1. Field of the Invention The present invention relates to an

ionizer control systemfor allow ng various types of data itted
and received between an ionizer, an ion nonitor, and a sermmmmmwmwmmmm]
controlling the ionizer and the ion nonitor, through the use qggﬁw

short-di stance wi rel ess communi cati on standard, such as Bl uet odt (a

regi stered trademark of the Bluetooth SIG 1Inc). 2. Descrjnti he
Rel ated Art In the manufacturing procedses of seniconductﬂ%ﬂ“@w memwid
crystal devices, in order to prevent elenents from being ne
particles fromadhering thereto due to static electricity, arf6Paizer is

nounted on the ceiling of a clean_ro or_in_a clean booth, a clean
tunnel, a manufacturing appaFSFE%?RoggkﬂgopiﬁgsFBMreane static electricity
froman object. However, with a corona discharge ionizer that causes a
corona di scharge by applying a high-voltage to the emtters (emtting

osi 1 vermetible] S HRETOB PR i1 v change dependi hg on an
b - 2 1ot I (T TSR e cases. Gonsequent ly, the use of such
an ioni zer geRflAllne SefU TR AR Hd 13t AU S B4 i¥erd ROt 10l ance.
system for allowing various types of data to be transmitted
and received between an ionizer, an ion monitor, and a
sérver for controlling the ionizer and the ion monitor,
through the use of a short-distance wireless communication
standard, such as Bluetooth (a registered trademark of the
Bluetooth SIG, Inc).
2. Description of the Related Art

In the manufacturing processes of semiconductors and
liquid crystal devices, in order to prevent elements from
being broken or fine particles from adhering thereto due to
static electricity, an ionizer is mounted on the ceiling of
a clean room, or in a clean booth, a clean tunnel, a
manufacturing apparatus, or the like to remove static
electricity from an object.

However, with a corona discharge ionizer that causes a
corona discharge by applying a high-voltage to the emitters
(emitting electrodes) to thereby generate positive or
negative ions, the positive/negative ion balance may
slightly change depending on an installation environment;

thus, the static electricity of an object cannot be



" Conventionally, a method for adjusting the ion bal ance, for exanple, by
artificially controlling a positive or negative voltage to be applied to
the emtters has been enployed. As a result, enornous amounts of tinme and
effort have been required for adjustnent operations when a | arge nunber of
ionizers are installed. In addition, since a corona discharge ionizer may
decrease in performance or may change in ion bal ance due to age-rel ated
deterioration of the emtters, a type of ion nonitor called a "charge-plate
monitor" is used to periodically neasupe_the density of the positive and
negative ions in the vicinity of the surface of an object fromwhich static
electricity is to be renoved, thereby evaluating the performnce of the
ioni zer or adjusting the magnitude and the tinme of a voltage to be applied
to the emiffiicientiyegemeyicdodinc smes GadRsht / &Gnsagnant lgpetds aise, ofowever ,
have been great burdens on the user. SUMVARY OF THE | NVENTI ON The present

i nvent i 0AURAs aBedPNHEEE (IENGFElddnE QAW 50\ APRIAI 1ake  ashid samentyj odt
thereof is to provide an ionizer control systemthat uses a short-range
wirel essthe. ign bgkamsiecati on means inplemented with, for exanpl e,

Bl uet oot h (reaistered tradenarké bet ween an i.onizer, an ion nonitor, and a
server, and thaRVERteRBRAL&Hr| ¢ BeLhad: £9rt REIPELLBARREe 18R PREANERI zer and

the ion nonitor and nitors t.he qQperatignal state thereaof and adjusts the
i on balaﬁeg.eﬁﬁmﬁ%%! d ATEddH i HPAHE WS S&nt i nventi on,

%
ol udes TRARFOTS 2P HGHY S HenGREIEhaE 18 dihs (IS} Foeah Bosfect by
e b Cive o Yiechar o .
o o POPLEYS et ity % Rt or BB Rt 8 e P el
managi ngygnd ‘E%%tnr Qld u’lg:etcf‘%érorgdzj‘?fﬁtﬁggxé. %r@li’g}{y tffen tad,yu z6r, the
ion monitor, and the server each i'ncl ude wireless communi cation means t hat

conpl i es [Wimberd o AldmitetsANGe W AL ommuni cati on standard. The server
and the ionizer transmt and receive ionizer control data therebetween via

the wirel ess gamgyAlieéabngnNsiBaesSa abtohle dSechai-gandohlieeromafoni t or
transmt and receive ion-nonitor control data therebetween via the wrel ess

conmuni cdlelcarearseans pHrefcomamas ¢t inay Stheamdgy dirf drort e lwinosd ek to

comuni cation neans is in no way limted to Bluetooth (registered

t r adenar lage-ne lidted dedmmianatamn of, thee dmoititasrs cantbwge det aadmcel udes t he

magni tude and the tinme of a positive or '
monitor called a "charge-plate monitor" is used to
periodically measure the density of the positive and
negative ions in the vicinity of the surface of an object
from which static electricity is to be removed, thereby
evaluating the performance of the ionizer or adjusting the
magnitude and the time of a voltage to be applied to the
emitters. These periodic measurement/adjustment operations,

however, have been great burdens on the user.

SUMMARY OF THE INVENTION
The present invention has been made to overcome the
above problems, and an object thereof is to provide an

ionizer control system that uses a short-range wireless



- 4' negative voltage applied to the emtters of the ionizer. In addition,
when the ion nonitor is a charge-plate nonitor, the ion-nonitor contro

data may include a charge start voltage and a charge stop voltage.
Preferably, the ion nonitor transmts neasured data to the server via the
Wi rel ess conmuni cati on nmeans, and the server creates the ionizer control
data in accordance with the neasured data, transmts the ionizer control
data to the ionizer via the wirel ess communi cati on neans, and di splays the
measured data on a display. PreferablLys the ionizer and the ion nonitor
each transmt operational state data indicating its own operational state
to the server via the wrel ess communi cati on neans, and the server displays
t he operational state data on a display. The ionizer control system may

i ncl ude SopMyndCAtiLos MaRas glPAemented (wHitd cQr egfamme /p Bligtook hof
ionizers, one ionizer capable of directly communicating with the server via
the wirell&€g185ReN Ldademasdandatyesn s IPMNEQTer ahd A @ORAST /i oni zer s
are set as slaves. The ionizer control data for the slaves and the

oper at i oARA &t & VGdra B HHE ts BRI AIC A lah SHA1Ed 4% TR recei ved from
| nvent] ORCTERERBTES oo ea N2t Un /0] TEJErah 2Pk TRSHEEE 1 -
obj cct by hEe GEFRATHY "B FUAIE S SRS e AEHE Soh o B0 P A char g1 no.
ﬁggaa.” | on mopt %i%Oénﬁ‘{ahﬁ%@rﬁgngh%op%‘h@%Eg@%% gl EE\% Leakzak and
ging and controlling the 1onizér. The ionfzer and e“ion nonitor each
include Wink@h&3%Hn, there is provided an ionizer control system. The
ionizer control system includes an ionizer for removing
static electricity from an object by generating positive and
negative ions through corona discharging, an ion monitor for
evaluating the performance of the ionizer, and a server for
managing and controlling the ionizer and the ion monitor.
The ionizer, the ion monitor, and the server each
include wireless communication means that complies with a
short-distance wireless communication standard. The server
and the ionizer transmit and receive ionizer control data
therebetween via the wireless communication means, and the
server and the ion monitor transmit and receive ion-monitor
control data therebetween via the wireless communication
means.
The communication standard for the wireless
communication means is in no way limited to Bluetooth
(registered trademark).

In the present invention, the ionizer control data

includes the magnitude and the time of a positive or



"conmuni cati on means that conplies with a short-distance wirel ess

comuni cation standard. The ion nonitor and the server transmt and receive
ioni zer control data therebetween via the wirel ess communi cati on neans. The
ioni zer control data includes data for controlling the nagnitude and the
time of a positive or negative voltage applied to an emtter of the
ionizer. In this case, preferably, the ionizer transmts operatiqgnal state
data indicating its own operational state to the ion nonitor via the

Wi rel ess conmmuni cati on nmeans, and the i4om nonitor displays neasured data
and the operational state data on a display. The ionizer control system
according to the present invention can automatically evaluate the ionizers

and the ion _monitor, eval uat e.op ational states .thereof, and adjust
the ion BEPERAES APITGHSS ﬁ&diaﬁ ?@ﬁmﬁmaniﬁfs S dPTFSFeand® The
ioni zer ¢ troI systhie n1natgﬁ9 need for a cog? i cat ed  manual

Hg e, 3
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is a schématic dlagran1o € overa gur er contr ol

systen1a98gkg| A and gq%@ @%% tlo;@gaéwesent |nvent|on FIG 2is a

bl ock di agiam®showi ng a naj-or an ionizer accordlng to the

embodi ment ofpgafepgsi9ntthQV§eh'aenlﬁbg-t§ah§mat9'agﬁsqkaaragkgftg 8] or

portion of the
the server via the wireless communication means, and the

server creates the ionizer control data in accordance with
the measured data, transmits the ionizer control data to the
ionizer via the wireless communication means, and displays
the measured data on a display.

Preferably, the ionizer and the ion monitor each
transmit operational state data indicating its own
operational state to the server via the wireless
communication means, and the server displays the operational
state data on a display.

The ionizer control system may include a plurality of
the ionizers. In this case, of the plurality of ionizers,
one ionizer capable of directly communicating with the
server via the wireless communication means is set as a
master and the other ionizers are set as slaves. The
ionizer control data for the slaves and the operational
state data of the slaves are transmitted to and received
from the server via the master.

According to another aspect of the present invention,

there is provided an ionizer control system. The ionizer



“configuration shown in FIG 2; FIG 4 is a block diagram showi ng a mmaj or
portion of an ion nonitor according to the enbodi nent of the present
invention; FIG 5 is a block diagram showi ng a major portion of the
configuration shown in FIG 4; FIG 6 is a view showi ng an exanple of a
measur enent screen di splayed on the display of a server; and FIG 7 is a
schemati ¢ di agram showi ng the positional relationship anong the server,

i oni zers, and ion nonitor. DESCRIPTION OF THE PREFERRED EMBODI MENT The
enbodi ment of the present invention wlg .now be described with reference to
t he acconpanying drawings. FIG 1 is a schematic di agram show ng the

overal | configuration of an ionizer control systemaccording to an

enbodi mrent of the present invention., In FIG 1, reference nuneral 100

i ndi cat eSOR TSN SYFET IR AP FRPIRFAEHg IFWERT &G em 200

moni for . GYSHHAE Fs LR (IR TR ST UEIPITR e b moni tor 300
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that contygl S AR AlY O o RESINER | SFI BEL S1ofKFEP ad £ i 40 ba! ance
and controlling the ionizer.

The ionizer and the ion monitor each include wireless
communication means that complies with a short-distance
wireless communication standard. The ion monitor and the
server transmit and receive ionizer control data
therebetween via the wireless communication means. The
ionizer control data includes data for controlling the
magnitude and the time of a positive or negative voltage
applied to an emitter of the ionizer.

In this case, preferably, the ionizer transmits
operational state data indicating its own operational state
to the ion monitor via the wireless communication means, and
the ion monitor displays measured data and the operational
state data on a display.

The ionizer control system according to the present
invention can automatically evaluate the ionizers and the
ion monitor, evaluate the operational states thereof, and
adjust the ion balance through short-distance wireless
communication means. The ionizer control system can

eliminate a need for a complicated manual operation for

adjusting the ion balance, when, in particular, a great



" The'server 100, the ionizers 200, and the ion nonitor 300 are each provided
Wi th wirel ess communi cati on neans, such as a wreless comuni cati on nodul e,
which is described later, that conplies with Bluetooth (registered
trademark), and can perform bi-directional conmunication of various types
of data therebetween. The server 100 is configured with the so-called
"personal conputer” and has functions of ordinary cal culation, nenory,
control, and display. Through the use of the wrel ess conmuni cati on nodul e,
the server 100 al so has functions of -.séendi ng, for exanple, data for
controlling the OV OFF state of the ionizers 200 and the ion nonitor 300,
data for selecting individual ionizers 200 and the ion nonitors 300 in the
case of a huralit t her eof bein provi ded, and ionizer contro

dat a fornEg FFOPFiﬁQnﬂﬁgrﬁoﬁ5FiP%Fqﬁ%ﬁédﬁude, and tinme of a voltage to be
applied to the emtters of each ionizer 200. The server 100 further

i ncl udes functions of receiving operational state data that is individually

ZE”E e VBRERGC ERGRETENoGR TBF SRR i 32:’m e which S?e;"';‘teﬁi From
e vBftt afe"Snd TS Sholt "5 2 |
G <pl ayi ng. t HEXGpobaiFoRar cbenEie, AfeSFaHChrodRe B2 aadT e Gocay (i e

and the LLig i NG ISty aked A QdiE, KAt QUcEss 300 drey e an

i oni zer bar I'S nount ecellingo cl'ean Toom °“The present

inventiogmbggﬁg%gﬁ,o %5ﬁngﬁég%ﬂﬂﬂi dris dani zer 200 to the

ceiling-nounted type ioniz bar, and may al’so be applied to a

deskt op- mount pdgt ypeik0Ri B&bckThEayPlinZ 8howidBg Bawajbasbertibat be@nanof
creating a positive or negative high-voltage by thensel ves using a

| owol t agenikzeal becoaiding tor the esibaelieant o fappleyigigstdn® hi gh voltage to
a |l arge nunber of emtters such that air around the emtters is charged

wi th posiinvestdieggti ve i ons by corona dischargi ng, and supplying the
generated positive/negative ions to an object, fromwhich static
electricity i BEIGenBveéd, ai hlack dimgeamsofl a addoti partéanhofobheer 200 uses
an internal wireless comunication nodule to provide functions of, for
exanpl e, condigninatiion ishownwin FIG 2joperational state to the server 100
and the ion nonitor 300, receiving the ionizer control data transmtted
fromthe servBEG108 &Fdat RdorkndiBaresy sBowingnd MRdREnPPrEtA§RaRd ABcei vi ng

the ionizer control data tpo and fr n1anq;Q§r iqpiagr 200. The .ion nonitor
300 i nol 09 PTG ASHORE NG Jrie fpPodiment of tife present

invention;

FIG. 5 is a block diagram showing a major portion of
the configuration shown in FIG. 4;

FIG. 6 is a view showing an example of a measurement
screen displayed on the display of a server; and

FIG. 7 is a schematic diagram showing the positional

relationship among the server, ionizers, and ion monitor.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The embodiment of the present invention will now be
described with reference to the accompanying drawings.

FIG. 1 is a schematic diagram showing the overall



©an ion-neasuring nonitor. The charge-plate nonitor is used to neasure
static-decay tine and a voltage on a charge plate when the ionizer 200 is
operated with the charge plate being pre-charged with a positive or
negati ve hi gh-voltage, thereby evaluating the performance of the ionizer
200 or neasuring the ion balance. The ion-nmeasuring nonitor is used to
nmeasure the anmpbunt of ions on a neasurenent plate when the ionizer 200 is
operated. The ion nonitor 300 may al so have a function of displaying the
measured data. In addition, the ion Jonifor 300 uses an internal wreless
conmmuni cation nodule to provide functions of, for exanple, transmtting the
nmeasured data to the server 100, creating ionizer control data according to
one's need, and transmtting the ionizer control data to the ionizer 200.
The ser RN BGNIrahHon oif 7R sionZerNEORHEC] o3y HoeM t 2ECTODLRg et@aramnged such
t hat the maxi num comuni cati on di stance fromone of the above to another is
about 1CmhadimentriRf e |I§1‘Eﬁ’%‘%ﬁl%nﬂéﬁe@é’ﬁ%nt onfB eFI®00L ni Feferpndr
described with reference to FIGS. - 10._FIG 2_.is a b]ock

di agr am%% 0 e R 1GRY RS o %?r‘é%’éhf?’én‘?%‘f-r%bbln% e ShBRRIing

t dul e 20 th Bl uet oot tered
[ ademariie TR TER R (8 LotReeten Fodrius crmeond SERERATER a chip

ant enna., The mnreles cati on nodul e 202, ows_th lonlzer 200 to
per f or m I Tt i BN If\% Jerf‘% i tEi BAR €°¥/ar|{)%st VHeRRTF/ dat a,

h f th
oni zor SHEE LT B ?%%u@ﬁh%ﬁ LR ”%%b’?é%‘ﬁf%ﬂii her i oni zer
200. Th 2 |
frequendy Heop géfﬁ‘%%" AR %*S%ﬁﬁe%éﬁﬁ%f%ﬁi%%t%vwm sying @
transm N &80k Vi 6@, anpli {4 efo @8%69@d't1‘f§t @i@é’o}g £efon s short-distance

W rel ess communi cation of various types of data through the use of, for

exanpl e, irventdidaizi daarss a«ﬁ?plﬂ‘@d@leptﬁoﬂté?étékﬂlthi@%éﬁtﬁ@me&t ed to the
W rel ess conmmuni cati on nodul e 202. The control unit 203 sends a control

signal tplwrdariwverofimdc-dOiveah Bdosibsegueskcspageor san asohebaDaic®l t he
magni tude and tinme of a positive or negative voltage applied to the

enm tter aadjusiciony dewetiwnh the ioni zer control data sent fromthe wirel ess
communi cation nodul e 202. The control unit 203 also has a configuration,

whi ch is des@hiehesenvarrlhd the sivieers R0, FAndudie tivn nanitmy tors the

operational state of itself and - 11 ) _
300 are each provided with wireless communication means,

such as a wireless communication module, which is described
later, that complies with Bluetooth (registered trademark),
and can perform bi-directional communication of various
types of data therebetween.

The server 100 is configured with the so-called
"personal computer” and has functions of ordinary
calculation, memory, control, and display. Through the use
of the wireless communication module, the server 100 also
has functions of sending, for example, data for controlling
the ON/OFF state of the ionizers 200 and the ion monitor 300,
data for selecting individual ionizers 200 and the ion

monitors 300 in the case of a plurality thereof being



' sentls the operational state data to the w rel ess conmunicati on nodul e 202,
which in turn transmts the data to the server 100 and the |Iike. A sensor
206 and a sensor-signal processing unit 207, which are indicated by the
broken lines, are optional parts for use in a self-control node in which
the ionizer 200 is independently operated to adjust the ion bal ance by
itself, and thus is not an integral elenent of the present invention. The
driver unit 204 sends a control signal for driving a high-voltage unit 205
that generates a positive or negative gigh-voltage to be applied to the
emtters, in accordance with the ionizer control data sent fromthe contro
unit 203. The high-voltage unit 205 generates a positive or negative

hi gh-vol tage, froma | owvoltage of alternating or direct current in

accor darReowided « angd ol Rbrel| gPRFrednfata ofP¥ heouErobl 1@ $heo4, and
applies the hjgh voltage to the emtters via a relay contact. FIG 3 shows
a maj or RR%%?%ﬁVcﬁm?$&4E%$?igﬁ?ﬁthﬂesﬂgmﬁ YRlERes 50 HfcaRBhi®duFQtion in

FIG 3 ds t he int I ' ' f t iLrel
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emtters tor a predetermned period of tine 1n accordance wth the 1onizer

control gstscseceoyed Py L88ivibR! €E8ReCOBPUALCALDORasDYUEENER2on THE 1 ONi Zer
control program 209 is also used to obtain data indicating the operational

state ofdidelspingsphadopgrathonal 26Atendata,tmeasarédtfietdata to the
server 100 and the ion nonitor 300 via the wirel ess conmmunication nodul e
202. Thestat Aicsdecayget cmepuandathenlpkegram 211 acti vates the

nmodul e-dri ving program 208 and the ionizer control program 209, and al so
perforns processiig iblustoated emeodibnéner each rbdnileen 2@ ndwe be
operational state data in a common nmenory area 210. The common nenory area
210 can d@ herbssedba¥ohhabt hstmeunsafzer EbAt FBLLpREgPANR20DeaRd t he data

st orage/ communi cati on progran1211“ The control data, created by the ionizer
cont ro| ¥room. The present invention, however, does not restrict the

ionizer 200 to the ceiling-mounted type ionizer bar, and may
also be applied to a desktop-mounted type ionizer.

The ionizers 200 have basic functions of creating a
positive or negative high-voltage by themselves using a low-
voltage of alternating- or direct-current, applying the high
voltage to a large number of emitters such that air around
the emitters is charged with positive/negative ions by
corona discharging, and supplying the generated
positive/negative ions to an object, from which static
electricity is removed, in air currents. 1In addition, each
ionizer 200 uses an internal wireless communication module

to provide functions of, for example, transmitting its own



'program 209, for the driver unit 204 is converted into anal og data by a
digital-to-analog (D) A) converter 212. The analog data is then sent to the
driver unit 204 via an anplifier 214 for applying a positive voltage to the
- 13 emtters and an anplifier 215 for applying a negative voltage to the
emtters. In addition, data to be input to the anplifiers 214 and 215 is

al so input to an analog-to-digital (A/D) converter 213 via anplifiers 216
and 21 7. The data input to the A/D converter 213 is converted into digital
data and is stored in the comobn nmenory area 210 in accordance with the
ionizer control program 209. The data that is stored in the common nenory
area 210 via the A/D converter 213 serves as operational state data that

i ndi cates whether or not the nmjor portion of the ionizer 200 is in a

nor mal OPRFERFHPN_E aFBALFHECOPRFAPFENSE LP8t 8ndatBecaRPHBOREERE NP PP ed from
t he mﬁreless,connun%gation nodul e, 2 server t he

02 to. th 1Q0. Next

confi gure®§ohvHRIt h ibﬂnﬁﬁﬁrt8?“568EmFgFabgr88§@FFB@8 &F?WXFE?erence to
FIGS. 4 d 5, in.which h - pl. at it is ill t ed th
moni tor 906785 489 SrdekBirntan EoBiBa%; 0. Ao\ Earnghitt ShEwrRY o maj or
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connunicg&ﬁggegnggbe 202 in the ionizer 200, but is different in that the
Wi r el ess communi cati on nodul e 302 shown in FIG 4 transmits and receives

vari ous typesfbrfé P@d%cﬁ}r@i@&d id&ﬁlﬁ@ﬁg@%é V?clﬂ%g’gé‘i‘@'l%gé‘iﬁﬂi@&:? ta

communi cat ed between the 1 on nonitor and server 1

i ncl udes, refSHLREa8ak 8ngf mbhgLYel t a@ﬁeaEHaEB@-?ﬂHHQt m8hit8psief uged har ge

pl ate, data for controllfing the ONVO-F staté& of the 1on nonitor 300, a

charge starhédgusensvadicongeeayi enmak shata dalﬁatl;édéﬂtjafEﬁai:i;@anQQé dat a,
operational condition data (including a start voltage applied to a charge

pl ate 30ghefi the ionipeni 200 der bpgraeeduwénhnthesthpryel pagee Badngf f set
vol tage) of the nmonitor 300. Data conmuni cated between the ion nonitor 300
and eachprencharg@@Owihbl adpssiibiveeprcorgatliivdahaghevoilhagewcti ng a
voltage to be applied to the emtters when the ion bal ance of the ionizer
200 i s ouhenebparuatvatingnghenperibrmancenofatbiet henident PPcari on code
data of each ionizer 200. The data may al so include the operational state
dat a of measushRgeEheodoBnBalRBCRONi FBP dORrMERSHALARY WABAtOrnéFudi ng the
time of initialization, the ion nonitor 300 directlé controls_the ionizer

200. | n %@edr BANBEARRER, ThEr 2BRURGI 8F HRBSPBr 4t MEAGRIement plate

when the ionizer 200 is operated. The ion monitor 300 may
also have a function of displaying the measured data.

In addition, the ion monitor 300 uses an internal
wireless communication module to provide functions of, for
example, transmitting the measured data to the server 100,
creating ionizer control data according to one's need, and
transmitting the ionizer control data to the ionizer 200.

The server 100, the ionizers 200, and the ion monitor
300 are arranged such that the maximum communication
distance from one of the above to another is about 10 meters.

The configuration of each ionizer 200 will now be

described with reference to FIGS. 2 and 3.



‘condition data transmitted fromthe server 100 via the wireless

comuni cati on nodul e 302, a control unit 303 shown in FIG 4 sends control
data to a driver unit 304, for applying a positive or negative start
voltage (e. g., 1,000 v) to the charge plate 306. In accordance with the
control data, the driver unit 304 drives a high-voltage unit 305 to apply a
predeterm ned high voltage to the charge plate 306 - 15 via a.rel ay
contact, thereby causing the charge plate 306 to beconme charged. Meanwhil e,
in response to a command fromthe sery@r-100, the ionizer 200 is operated
and a non-contact sensor 307 nmeasures the voltage of the charge plate 306.
The nmeasured data is anplified by a sensor-signal processing unit 308 and

is input to the cqgntrol it 303.. The control unit .,303 se uenti%lly stores
the mbasureddGraZ Wief PHECKORLAGHPRLPDSYG™s 2aRaI8h. REESGPPnG toni tor

ion current flow ng through a plate is directly nmeasur by, sensor, and
the resfPfi d‘od’dtzzfqﬁ éqon'pu omt escsonciq)mururﬁ%/t% “éﬂ‘fﬁlies 2s(fzorr ed as
nmeasured.data of the anoynt of ions.. The measured data is . transmtted to
the ser VB ToGFMEL 45 %%lr'}blBg'sqsetcooo R nicat T onerr%gu %%r rfonlsr ecei vi ng
t he nea Vi r | en vql t .Qf the
char go. Btava < nd ' MnRodll (ERGERAIP WO 400 W L3,

det er m neshtd c-decay time, and eval uates the performance of the ionizer
200 based on the static-decay tinme. In addition, the server 100 determ nes

the positive/regatired os@n Rahdne®atddh moduld 200Uh1abwRakarce, the server
100 cal cul ates a positive or negative voltage so as to keep the ions in

bal ance jpd &aNd0d Re Gl orE B ash APl A i ol twierd J8H & Hommun ikt &Nt 1 ol
data, fromthe internal wirel ess comuni cati on nodule to the ionizer 200.

Ther eaf o vali®uORiyERss 200 Bl ) esuch piedtieribierty ddmgol adie
emtters, by using the configuration shown in FIGS. 2 and 3, so as to keep
t he posiamdvedheegadenes: iambadttaoe. ddt{Gob tilse aidi ok di Gy amtdhotieng a
maj or portion in FIG 4. The major portion thereof corresponds to the

i nt er nalsesored durat itdres ofn thenitior| &G, cormand ey okl 2 D2 and t he

control unit 303 shown in FIG 4. )
The wireless communication module 202 includes a MODEM

employing a frequency hopping system, a baseband processing
circuit, a transmitting/receiving amplifier, and the like,
and performs short-distance wireless communication of
various types of data through the use of, for example, a
2.4-GHz band radio-wave.

A control unit 203 is connected to the wireless
communication module 202. The control unit 203 sends a
control signal to a driver unit 204 at a subsequent stage,
so as to control the magnitude and time of a positive or
negative voltage applied to the emitters in accordance with
the ionizer control data sent from the wireless
communication module 202. The control unit 203 also has a
configuration, which is described later and is shown in FIG.

3, such that it monitors the operational state of itself and



"In FIG 5, the effects of a nodul e-driving program 309 and a data

st orage/ communi cati on program 312 are simlar to those of the

nodul e-driving program 208 and the data storage/ conmuni cati on program 211
shown in FIG 3, respectively. An ion-nonitor control program 310 shown in
FIG 5 creates control data for the driver unit 304 to cause the charge

pl ate 306 to becone charged in accordance with the operational condition
data received by the wirel ess conmunication nodule 302 fromthe server 100.
The ion nonitor control program 310, gjused to obtain the nmeasured data,
such as the voltage and the amount of ions of the charge plate, and to
execute processing for transmtting the data to the server 100 via the

wi rel ess comuni cation nmpdul e 302 in_conjunction with the operational state
data of $¢RrAs the7opeprteepdhdfhatroR@kBnEPoER80WLir@2d8FEi onal Iy, the ion
nonitor 300 has fupctions of activating a tiner via an, |/0 port 315 during
t he neasﬁﬁﬁm%%%cﬁ?lgﬁaPPéuH@c§92tiWﬁ}cgnanoFuFﬁrHFﬂﬁSFhESpBgérdéﬁﬁply on
and of f when the server 100 selecti,khe corresponding ion nonitor 300 from
anong a PP urBei $GERET i A nBAft 5RE. 1FK&-i on-nonitor control program 310 al so

t th ' herefor. Th t dat ted, b
on- moni tor oS Obr ol AMSID, ST T TRy AR5 S TR L 1 he
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as neasured data to D converter 314 via anp Iers 23. The

A D convgﬁaefh§é4igua@at§ndhﬁ£égka§aé§emaﬂe bRethanppBALhLr 1APBLE @by Pr Ogram
310 receives and processes the digital data to crea?e nmeasur ed data and

operational stied edslder | il €a 0 00séhds opecait oORl s S§RAE Pdr tdeiving
correspondi ng ion nonitor 300. The nmeasured data and the operational state
dat a ar eathagbrvbledgeouhhe 2e6vehatOfeniezatbs i pekessveooruni cati on
negative high-voltage to be applied to the emitters, in
accordance with the ionizer control data sent from the
control unit 203.

The high-voltage unit 205 generates a positive or
negative high-voltage from a low-voltage of alternating or
direct current in accordance with the control signal sent
from the driver unit 204, and applies the high voltage to
the emitters via a relay contact.

FIG. 3 shows a major portion of the configuration shown
in FIG. 2. The configuration in FIG. 3 corresponds to the
internal configurations of the wireless communication module
202 and the control unit 203 shown in FIG. 2.

Referring to FIG. 3, a module-driving program 208 is

used to drive the wireless communication module 202 and

cooperates with a data storage/communication program 211 to



'- 18 nodul e 302, and the server 100, in turn, executes the abovedescri bed
control processing for the ionizer 200 and di splay processing, which is
described below. FIG 6 is a view showi ng one exanple of a nmeasurenent
screen di spl ayed on the display of the server 100. In FIG 6, reference
nuneral 101 indicates an ion nonitor display area in which a plurality of
ion nonitors included in the entire system are displayed as identification
codes, and in this exanple, six charge-plate nonitors are displayed as
CPMDO1, CPMDO2, ..., and CPMD09. Wenigne of the charge-plate nonitors is
selected for use in evaluation of the performance of an ionizer, the
corresponding identification code is displayed in an ionnonitor selection
area 102. Reference nuperal 103 indicates a_voltage setting area for
setting A 1Q% NG o¥iEgLesdr COBURAGRE RN cRadyte p? 84 etof e%esutect ed

char ge- plate npnitor to_becone, charged and a stop volta For exanpl e,
shen ¢ he EARPEES B ot o FECBRELO0 OF vERDLONS, GERSS (RE QRbRt vol tage i & set
to +1,000 V and t stop voJtage is set to +100 \/ciﬁéerence uneral 104

i ndi cates a Cifd ea’rt Ibu’tcf ’dcr'?fk‘? tWeoc-b‘iﬁ“E c‘éﬁ%‘gs t% control
signal to_ be t ansn1 g server g to a _selected charge pl ate
noni t or, g??ﬁﬁ% W %%ﬁ ?ﬂ }c ubﬁl§° bBeRhr HRdEBG dhiVERusi ng t he

charoe, BIALE, 4040 Sﬁaﬁﬁiﬁvﬂe  bRhEATBCP2TbAg B 5%?%%?%%%%‘%3 the 170

ort 31 re.s ose the
oni zor BUbEHELeabd FaliL b8! EoTtRATehEEFRE: Fobla  HESaREREnLRHETE

moni t or ér%ae@éytﬁﬁélyatsécwdaﬁeeraﬁeﬁetwboﬁbgefo %eﬁoirggtshe server
100, and, for exanple, positive i1ons have already been own ong the

charge M@é@lved by the wireless communication module 202. The

ionizer control program 209 is also used to obtain data
indicating the operational state of the corresponding
ionizer 200 and to transmit the data to the server 100 and
the ion monitor 300 via the wireless communication module
202.

The data storage/communication program 211 activates
the module-driving program 208 and the ionizer control
program 209, and also performs processing for storing the
ionizer control data and the operational state data in a
common memory area 210. The common memory area 210 can be
accessed from both the ionizer control program 209 and the
data storage/communication program 211.

The control data, created by the ionizer control
program 209, for the driver unit 204 is converted into
analog data by a digital-to-analog (D/A) converter 212. The
analog data is then sent to the driver unit 204 via an

amplifier 214 for applying a positive voltage to the



"Ref érence nunerals 107 and 108 shown in FIG 6 are alarmsetting areas,

whi ch are used for setting thresholds for causing an alarmto be generated
when the ions are out of balance in the positive or negative direction.
These threshol ds are user-definable, such that, when the voltage of the
charge pl ate exceeds the set thresholds, an alarmis generated. Next,
clicking a neasurenent start button 105 causes the activation of a tiner

far nmeasuring static-decay tinme, thereby initiating the nmeasurenent of
required tinme when static electricity 13 +enoved fromthe charge plate from
the start voltage to the stop voltage. Reference nuneral 116 indicates an
oper ati on-node sel ection area 116, and a static-decay-tinme neasurenent node
duri ng charg%ng with a posiﬁL%e VOl gg% is shown in FIG 6. Reference
nuneral $B8“FRUFcEPES 2R EMRt }ﬁécgé-t'ﬁg PEPY &P 9aPe8I8&NEY i cal Iy, the
server 100.receiyes - 20, . nmeasured data (i.e., a voltage input to the A/D
converteyoéﬁiggiggtﬁgeaﬁEFtFFEP‘322 or 323 shown in FIG 5) fromthe

h - pl at ' . det j tine, h | t .0f th | at
Feachos e stbproBit 88 “AREECR R bE, LUPRE FRCEHPRPTIE et 2 e etny
ti [ hed ti i spl h I\t h
e 1208, Shat Sotahpet b ol Utk oa8a a0 ahpyB) | Bafotketlie charoe
posi L I veo Y8l 4398 adpIRleaerIChHIRN ahl 21701 CHfACAARUTENRN ! 14, kAW gobes a tab
for displaying a negative-voltage display screen, an 15 indicates a tab

for di spbayi;egtar »a3- hal aRaeettsrl anteCuegitadddiatia0RA Ve kebeEANCE
nuneral s 110 and 111 indicate positive/negative ion-balance display areas.

Speci fi cghl ¥newbepmbie hembgyaareaballangad apesirdiane eOkikBddhieV e ok kage
during the neasurenent of ion balance, either of the ionbal ance display
areas 1l8oafdollprbalrdm Rie .peakevdatta @hathasveltbaed andt@iespbaydnit .

Ref erence nuneral 112 indicates an average-val ue display area for

di spl ayi mgmong avema@d Ovxiae the A{® colbzeanesd 2138 sagwesWaisl e t he
description in this enbodi nrent has been given of a case in which the

measur eneperstioanls state dakpGthati dndiicpitepe whet helre ogi spltayhef t he
server 100, such display functions and a display may be provided at the ion
noni t or BAOCEoPRELASPNPEi $Pray-ONGEZREr 200sdiShRe QoRCERRd @PSFRAYEd on t he

screen of the ) .
state. The operational state data can be transmitted from

the wireless communication module 202 to the server 100.

Next, the configuration of the ion monitor 300 will be
described with reference to FIGS. 4 and 5, in which a
charge-plate monitor is illustrated as the ion monitor 300
by way of example.

FIG. 4 is a block diagram showing a major portion of
the ion monitor 300. The configuration and functions of a
wireless communication module 302 are similar to those of
the wireless communication module 202 in the ionizer 200,
but is different in that the wireless communication module
302 shown in FIG. 4 transmits and receives various types of
data to and from the server 100 and ionizer 200.

Data communicated between the ion monitor 300 and the



"- 21 server 100 include the operational states of each ionizer 200 and the
ion nonitor 300. For exanple, if the voltage of the charge plate does not
vary even when the ion nonitor 300 is in a normal operation state, then the
server 100 may display the identification code of the corresponding ionizer
200 with an assunption that the ionizer 200 is out of order. In addition,

if the ion nonitor 300 does not neasure a charge start voltage transmtted,
as ion-nmonitor control data, fromthe server 100, then the server 100 can
al so display the operational state (abpwrdml condition), i.e. display the
identification data of the corresponding ion nonitor 300 with an assunption
that the ion nonitor 300 is out of order. Next, FIG 7 is a schematic

di agram show ng t%e,poijtional rel atj onshi p of the server 100, .ionizers

200A to 868ESTand % ARSI SToMeas S0 4307 BiGthe vicdtages Rod St ance
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arr angengg,b,liiela R6C A dHAGL MR8 0Oy 2 h e A Hlonddd 'elinged from the

server 10 the ionizer 200A"serving as the naster transmts, using the
confi gur akhalrbmeitG stopt V1esRNidNg I3z veARlalqdl) dat afeor the

i oni zers 200B and 200C serving as the slaves. This rmakes it possible to
control mbeimegnistowde and time of a positive or negative voltage to be
applied to the emtters of the ionizers 200B and 200C. Simlarly, the
server 100 cabatal temmunheatpdr betarah shet éodamandtorh800oandeeacBR00B and
200C as well via the ionizer 200A in conjunction with the operational state
data of tiheiizem 260 20CAudEse imndwerpciondinulle dataalfor dpEtimatting @ a case
in which data is transmtted to or received froma plurality of ion

noni t or sveAGagrhi®, becampdiing tte tthe mmaddrs mhan ithe itdte badrapge 100 can
i ndividual Iy contraol a great, nunber of ionizers 200 and ion nonitors 300
whi ch ar @fsEher dP8d-3eT 200 dé &%a o dalianae, siyning s idd izt igne

di st ance, he limtation of the
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ionizer 200 and the ionizer control data, when, including
the time of initialization, the ion monitor 300 directly
controls the ionizer 200.

In accordance with, for example, the operational
condition data transmitted from the server 100 via the
wireless communication module 302, a control unit 303 shown
in FIG. 4 sends control data to a driver unit 304, for
applying a positive or negative start voltage (e.g., 21,000
V) to the charge plate 306. In accordance with the control

data, the driver unit 304 drives a high-voltage unit 305 to

apply a predetermined high voltage to the charge plate 306



‘- 23 operating condition, such as the magnitude and tinme of a voltage
applied to the emtters, nmay be processed as one group, such that they can
be controlled collectively. In such a case, for exanple, the ion nonitor
nmeasures and eval uates the performance of one of the ionizers in the group
and transmts the resulting data to the server, and the server creates one
type of ionizer control data for adjusting the ion bal ance and transmts
the ionizer control data to all the ionizers in the group. - 24 WHAT IS
CLAIMED IS: 1. An ionizer control systepy-conprising: an ionizer for
renoving static electricity froman object by generating positive and
negative ions through corona discharging; an ion nonitor for evaluating the
erformance of the ionizer; and a server for nagi ng and controlling the
Coni zer &R theé T MAHTSIE T WHEFETRY (FRITERT 1S SHEFIDP N (306 Hhd t he
server each include wireless comunication neans that conplies with a
short - di %ﬁﬂﬂ?\ﬁh?ﬁ%& * communi cation standard, the server and the ionizer

commni cat 1 on SENNELIsG Fha SRR 5T Ao S ARt AR
recei ve L AL oA Al JffL A OF SRE ACRI VG d D6 R 855107
I S

connunicéi on neans.
measures the voltage of the charge plate 306. The measured

data is amplified by a sensor-signal processing unit 308 and
is input to the control unit 303.

The control unit 303 sequentially stores the measured
data.

When the ion monitor 300 is an ion-measuring monitor,
ion current flowing through a plate is directly measured by
a sensor, and the resulting data is input to the control
unit 303 and is stored as measured data of the amount of
ions.

The measured data is transmitted to the server 100 via
the wireless communication module 302.

Upon receiving the measured data, the server 100
measures time when the voltage of the charge plate changes
from a start voltage down to a stop voltage to determine
static~decay time, and evaluates the performance of the
ionizer 200 based on the static-decay time. 1In addition,
the server 100 determines the positive/negative ion balance,
and if it is out of balance, the server 100 calculates a
positive or negative voltage so as to keep the ions in

balance and sends the calculated voltage, as the ionizer



*2. An ionizer control systemaccording to claim1l, wherein the ionizer
control data includes data for controlling the magnitude and the tinme of a
positive or negative voltage applied to an emtter of the ionizer. 3. An
ioni zer control systemaccording to claim1l or 2, - 25 wherein, when the
ion nonitor is a charge-plate nonitor, the ion-nonitor control data

i ncludes a charge start voltage and a charge stop voltage. 4. An .ionizer
control systemaccording to claiml or 2, wherein the ion nonitor transmts
measured data to the server via the my@less conmuni cati on nmeans, and the
server creates the ionizer control data in accordance wth the nmeasured
data, transmts the ionizer control data to the ionizer via the wireless
comuni cati on Teans, and diigiays t he measured data on a display. 5. An

i oni zer COREFG gﬁ§?€m§£ﬂﬂn ST HiF e LAFE &MU S AFoni t or
transmts g@ggured ata ta the §§{ver via the wirel ess conmuni cati on neans,
and the TeAMHE &Pe s 1002823 data for the ionizer in accordance with
t he measured ta ansmits the.contcal data.to the_iqnizer,bvig the

wirel ess conngﬁFES?%%ﬁrﬁgé 8,laﬂézanBﬁgyeppﬁéeﬁeasBF&%G&SPQlBﬁga di spl ay.
6. An ioqpizer, contral syst. conrdi : j r wherein the _ionizer
and the S tadh o the SRRy Hy Wbt Y Bohaar R Eeian (s oun
operatio St at t h Vel Vi i QS i.GAf s means, and

t he ser vg?bgi'sgl gly?otsﬁe%gfo%rsateﬁoo\#a%és[{%;tégﬂc?g%lgﬁglr?ca {ﬁs@ﬁq%y.l h - 26 7. An
ioni zer ¢@Rkhele.System according to claim3, wherein the ionizer and the
ion nonitor each transmt operational state data indicating its own
operational spage 50ikha EH¥R’ dihgrhhe swol@ngss mAAB¥NLEatieR ARans, and
the server displays the operational state data on a“display. 8. An ionizer
control gyst.em.acadedinagdr0 golral it thiRIcE RedriedpvidaetARthd he ion

noni tor each transmt operational state data indicating its own operational
st at e t 0 infterswrly eromfigyuraet iwinrse loefs £ heo Wilre Ieats @omBaisatdt eeluder ver

di spl ays the operational state data on a displ ay.
302 and the control unit 303 shown in FIG. 4.

In FIG. 5, the effects of a module-~driving program 309
and a data storage/communication program 312 are similar to
those of the module-driving program 208 and the data
storage/communication program 211 shown in FIG. 3,
respectively.

An ion-monitor control program 310 shown in FIG. 5
creates control data for the driver unit 304 to cause the
charge plate 306 to become charged in accordance with the
operational condition data received by the wireless
communication module 302 from the server 100. The ion-
monitor control program 310 is used to obtain the measured
data, such as the voltage and the amount of ions of the
charge plate, and to execute processing for transmitting the
data to the server 100 via the wireless communication module

302 in conjunction with the operational state data of the



9. An ionizer control systemaccording to claim5, wherein the ionizer and
the ion nonitor each transmt operational state data indicating its own
operational state to the server via the wirel ess communi cati on neans, and
the server displays the operational state data on a display. 10. An ionizer
control systemaccording to claiml or 2, wherein the ionizer conprises a
plurality of the ionizers, and of the plurality of ionizers, one.ionizer
capable of directly communicating with the server via the wreless
comuni cation neans is set as a nasterjand the other ionizers are set as
sl aves, and the ionizer control data for - 27 the slaves and the
operational state data of the slaves are transmtted to and received from
the server via the master. 11. An iognizer control systemaccording to claim
3, mhereFﬂrFﬁépPBHF?QrlEBnBPP%égra3BIurallty of the ionizers, and of the
lurality of ers | pnizer ca direc communi cating with
Phe servgr V|%.?h lﬂféﬁf¥SS EﬁnﬁﬂﬂlﬂagFgﬂrnghﬂshP§ %B%cﬁéoasnﬁ ter gnd t he
ot her |on|%erstare se% .as _sl aves. gpg t he | contr data for the
sl aves afig*ti8 6Bgr3t|&W§F 5t 81 SPth 5& 5%& ransmtted to and

recei ved er.,.via nmast er zer. control system
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ionizer control systemaccording to claimb5, wherein the ionizer conprises
a plural thg pkotkesiing zaeseranrd of the plurality of ionizers, one ionizer
capabl e of directly communicating with the server via the mﬁreless - 28
conmuni cat i onTheaocsntsoletlaba, acreated bpdthbeiohkmonitokzeoatadd set as

sl aves, and the ionizer control data for the slaves and the operational

st at e dapaogiramhél9l,afes &he drdvem undd 3d@4ancalacdesyedef mbaoviehe server
via the nmaster. 14. An ionizer control systemaccording to claim®6, wherein
the ioni mentionpd séars plodtalgery saiop velitadezeraad axffseft wiod tpigeral ity of
ionizers, one ionizer capable of directly comunicating with the server via
t he mnreWB@sdééﬁn&ﬁl@§P¢oﬁ°m§ﬁ%3434Wﬁﬁ Uity 3Pdstvda and /Bheosvisaiteroni zer s

are set ai sl aves, iﬂ% t he izer control data for the slaves and the
oper ati onaP &fgk 8Mg l&Fstﬁé sit/@d8are transnitted to and received from
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accordlng to claim’s, wherein t ironi zer a |ty of the
ioni zersgata to the A/D converter 314 via amplifiers 322 and 323.

The A/D converter 314 outputs digital data, and the
ion-monitor control program 310 receives and processes the
digital data to create measured data and operational state
data indicating the operational state of the corresponding
ion monitor 300.

The measured data and the operational state data are

transmitted to the server 100 via the wireless communication



'- 29 and of the plurality of ionizers, one ionizer capable ofdirectly
comuni cating with the server via the wireless conmunicati on neans is set
as a naster and the other ionizers are set as slaves, and the ionizer
control data for the slaves and the operational state data of the sl aves
are transmtted to and received fromthe server via the master. 17. An

i oni zer control systemaccording to claim9, wherein the ionizer.conprises
a plurality of the ionizers, and of the plurality of ionizers, one ionizer
capable of directly comunicating wiithghe server via the wirel ess

comuni cation neans is set as a master and the other ionizers are set as

sl aves, and the ionizer control data for the slaves and the operati onal
state data of the slaves are transmitted to and received fromthe server
via the Reduer. 398, ARY GRPZEPTYGAt 18P rs38t ERFeoRBPFYLRE: TRR RBAVEer for
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When one of the charge-plate monitors is selected for use in
evaluation of the performance of an ionizer, the
corresponding identification code is displayed in an ion-
monitor selection area 102.

Reference numeral 103 indicates a voltage setting area
for setting a start voltage for causing the charge plate of
a selected charge-plate monitor to become charged and a stop
voltage. For example, when the charge plate is to be
positively charged, the start voltage is set to +1,000 V and
the stop voltage is set to +100 V.

Reference numeral 104 indicates a charge start button.
Clicking the button 104 causes a control signal to be
transmitted from the server 100 to a selected charge-plate

monitor, thereby causing the power supply to be turned on

and causing the charge plate to become charged with a set
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is to be evaluated by the charge-plate monitor is already
activated in accordance with the command from the server 100,
and, for example, positive ions have already been blown
along the charge plate.

Reference numerals 107 and 108 shown in FIG. 6 are
alarm-setting areas, which are used for setting thresholds
for causing an alarm to be generated when the ions are out
of balance in the positive or negative direction. These
thresholds are user-definable, such that, when the voltage
of the charge plate exceeds the set thresholds, an alarm is
generated.

Next, clicking a measurement start button 105 causes
the activation of a timer for measuring static-decay time,
thereby initiating the measurement of required time when
static electricity is removed from the charge plate from the
start voltage to the stop voltage. Reference numeral 116
indicates an operation-mode selection area 116, and a
static~decay-time measurement mode during charging with a
positive voltage is shown in FIG. 6.

Reference numeral 109 indicates a static-decay-time

display area. Specifically, the server 100 receives



'10Xu'S4 !1s9! 109& ()-G ! 1 109Kk& ()- ! 109% ()-3, 109 ()- 10 10
10's, 1 109& ()- @nm[MP1 10 10 10!'s) 109& ()-ms) 109%& ()-mi sy
11096 )f) & ()-zsy ! 10%&' ()-z!s9! 10%a& ()-G } <M1 10'- 109& ()--
109& ()-!110% CrC& ()-F 1109 ()-F Y@O%& ()-'tY 109 ()-L9~ @
10! 109 () - 3, 109%& () -

- 20 -

measured data (i.e., a voltage input to the A/D converter
314 via the amplifier 322 or 323 shown in FIG. 5) from the
charge-plate monitor, determines time when the voltage of
the charge plate reaches the stop voltage, and displays the
measured time as static-decay time in the static-decay-time
display area 109.

The voltage of the charge plate is constantly displayed
on a display section 106 of a positive-voltage display
screen 113. Reference numeral 114 indicates a tab for
displaying a negative-voltage display screen, and 115
indicates a tab for displaying an ion-balance display screen.

Additionally, reference numerals 110 and 111 indicate
positive/negative ion-balance display areas. Specifically,
when there is an unbalanced positive or negative voltage
during the measurement of ion balance, either of the ion-
balance display areas 110 and 111 holds the peak value of
the voltage and displays it. Reference numeral 112
indicates an average-value display area for displaying the
average value of the unbalanced voltage.

While the description in this embodiment has been given
of a case in which the measurement screen shown in FIG. 6 is
displayed on the display of the server 100, such display
functions and a display may be provided at the ion monitor
300 to perform display.

Other possible contents displayed on the screen of the
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server 100 include the operational states of each ionizer
200 and the ion monitor 300. For example, if the voltage of
the charge plate does not vary even when the ion monitor 300
is in a normal operation state, then the server 100 may
display the identification code of the corresponding ionizer
200 with an assumption that the ionizer 200 is out of order.
In addition, if the ion monitor 300 does not measure a
charge start voltage transmitted, as ion-monitor control
data, from the server 100, then the server 100 can also
display the operational state (abnormal condition), i.e.
display the identification data of the corresponding ion
monitor 300 with an assumption that the ion monitor 300 is
out of order.

Next, FIG. 7 is a schematic diagram showing the
positional relationship of the server 100, ionizers 200A to
200E, and the ion monitor 300.

In FIG. 7, for a short-distance wireless communication
of data between the server 100, the ionizer 200A, and the
ion monitor 300, the maximum distance therebetween is about
10 meters, and thus, for example, the server 100 and the
other ionizers 200B, 200C, or the like cannot directly
communicate with each other.

The ionizer control data transmitted from the server
100 to the ionizer 200A may include data for setting the

ionizer 200A as a master and, for example, 200B and 200C as
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slaves, and may further include ionizer control data for the
ionizer 200B and 200C that are set as the slaves. With this
arrangement, in accordance with the ionizer control data
received from the server 100, the ionizer 200A serving as
the master transmits, using the configuration in FIG. 3,
corresponding ionizer control data for the ionizers 200B and
200C serving as the slaves. This makes it possible to
control the magnitude and time of a positive or negative
voltage to be applied to the emitters of the ionizers 200B
and 200C.

Similarly, the server 100 can collect the operational
state data of the ionizers 200B and 200C as well via the
ionizer 200A in conjunction with the operational state data
of the ionizer 200A.

The above principle is also applicable to a case in
which data is transmitted to or received from a plurality of
ion monitors 300.

Thus, according to the present invention, the server
100 can individually control a great number of ionizers 200
and ion monitors 300 which are scattered in a wide area and,
in theory, up to an infinite distance, i.e., without being
subjected to the limitation of the communication distance of
a short-distance wireless communication standard, such as
Bluetooth (registered trademark).

Additionally, a plurality of ionizers having the same
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operating condition, such as the magnitude and time of a
voltage applied to the emitters, may be processed as one
group, such that they can be controlled collectively. 1In
such a case, for example, the ion monitor measures and
evaluates the performance of one of the ionizers in the
group and transmits the resulting data to the server, and
the server creates one type of ionizer control data for
adjusting the ion balance and transmits the ionizer control

data to all the ionizers in the group.
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WHAT IS CLAIMED IS:

1. An ionizer control system, comprising:
an ionizer for removing static electricity from an

object by generating positive and negative ions through
corona discharging;

an ion monitor for evaluating the performance of the
ionizer; and

a server for managing and controlling the ionizer and
the ion monitor,

wherein the jionizer, the ion monitor, and the server
each include wireless communication means that complies with
a short-distance wireless communication standard, the server
and the ionizer transmit and receive ionizer control data
therebetween via the wireless communication means, and the
server and the ion monitor transmit and receive ion-monitor
control data therebetween via the wireless communication

means.

2. An ionizer control system according to claim 1,
wherein the ionizer control data includes data for
controlling the magnitude and the time of a positive or

negative voltage applied to an emitter of the ionizer.

3. An ionizer control system according to claim 1 or 2,

&
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wherein, when the ion monitor is a charge-plate monitor, the
ion-monitor control data includes a charge start voltage and

a charge stop voltage.

4. An ionizer control system according to claim 1 or 2,
wherein the ion monitor transmits measured data to the
server via the wireless communication means, and the server
creates the ionizer control data in accordance with the
measured data, transmits the ionizer control data to the
ionizer via the wireless communication means, and displays

the measured data on a display.

5. An ionizer control system according to claim 3,
wherein the ion monitor transmits measured data to the
server via the wireless communication means, and the server
creates the control data for the ionizer in accordance with
the measured data, transmits the control data to the ionizer
via the wireless communication means, and displays the

measured data on a display.

6. An ionizer control system according to claim 1 or 2,
wherein the ionizer and the ion monitor each transmit
operational state data indicating its own operational state
to the server via the wireless communication means, and the

server displays the operational state data on a display.
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7. An ionizer control system according to claim 3,
wherein the ionizer and the ion monitor each transmit
operational state data indicating its own operational state
to the server via the wireless communication means, and the

server displays the operational state data on a display.

8. An ionizer control system according to claim 4,
wherein the ionizer and the ion monitor each transmit
operational state data indicating its own operational state
to the server via the wireless communication means, and the

server displays the operational state data on a display.

9. An ionizer control system according to claim 5,
wherein the ionizer and the ion monitor each transmit
operational state data indicating its own operational state
to the server via the wireless communication means, and the

server displays the operational state data on a display.

10. An ionizer control system according to claim 1 or
2, wherein the ionizer comprises a plurality of the ionizers,
and of the plurality of ionizers, one ionizer capable of
directly communicating with the server via the wireless
communication means is set as a master and the other

ionizers are set as slaves, and the ionizer control data for
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the slaves and the operational state data of the slaves are

transmitted to and received from the server via the master.

11. An ionizer control system according to claim 3,
wherein the ionizer comprises a plurality of the ionizers,
and of the plurality of ionizers, one ionizer capable of
directly communicating with the server via the wireless
communication means is set as a master and the other
ionizers are set as slaves, and the ionizer control data for
the slaves and the operational state data of the slaves are

transmitted to and received from the server via the master.

12. An ionizer control system according to claim 4,
wherein the ionizer comprises a plurality of the ionizers,
and of the plurality of ionizers, one ionizer capable of
directly communicating with the server via the wireless
communication means is set as a master and the other
ionizers are set as slaves, and the ionizer control data for
the slaves and the operational state data of the slaves are

transmitted to and received from the server via the master.

13. An ionizer control system according to claim 5,
wherein the ionizer comprises a plurality of the ionizers,
and of the plurality of ionizers, one ionizer capable of

directly communicating with the server via the wireless
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communication means is set as a master and the other
jonizers are set as slaves, and the ionizer control data for
the slaves and the operational state data of the slaves are

transmitted to and received from the server via the master.

14. An ionizer control system according to claim 6,
wherein the ionizer comprises a plurality of the ionizers,
and of the plurality of ionizers, one ionizer capable of
directly communicating with the server via the wireless
communication means is set as a master and the other
ionizers are set as slaves, and the ionizer control data for
the slaves and the operational state data of the slaves are

transmitted to and received from the server via the master.

15. An ionizer control system according to claim 7,
wherein the ionizer comprises a plurality of the ionizers,
and of the plurality of ionizers, one ionizer capable of
directly communicating with the server via the wireless
communication means is set as a master and the other
ionizers are set as slaves, and the ionizer control data for
the slaves and the operational state data of the slaves are

transmitted to and received from the server via the master.

16. An ionizer control system according to claim 8,

wherein the ionizer comprises a plurality of the ionizers,
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and of the plurality of ionizers, one ionizer capable of.
directly communicating with the server via the wireless
communication means is set as a master and the other
ionizers are set as slaves, and the ionizer control data for
the slaves and the operational state data of the slaves are

transmitted to and received from the server via the master.

17. An ionizer control system according to claim 9,
wherein the jionizer comprises a plurality of the ionizers,
and of the plurality of ionizers, one ionizer capable of
directly communicating with the server via the wireless
communication means is set as a master and the other
ionizers are set as slaves, and the ionizer control data for
the slaves and the operational state data of the slaves are

transmitted to and received from the server via the master.

18. An ionizer control system, comprising:

an ionizer for removing static electricity from an
object by generating positive and negative ions through
corona discharging; and

an ion monitor for evaluating the performance of the
ionizer and managing and controlling the ionizer,

wherein the ionizer and the ion monitor each include
wireless communication means that complies with a short-

distance wireless communication standard, the ion monitor
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including data for controlling the magnitude and the time of
a positive or negative voltage applied to an emitter of the

ionizer, therebetween via the wireless communication means.

19. An ionizer control system according to claim 18,
wherein the ionizer transmits operational state data
indicating its own operational state to the ion monitor via
the wireless communication means, and the ion monitor
displays measured data and the operational state data on a

display.



