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[ Technical Field] 5 The present invention relates to

ot o i o o £ MR
generated by corona di sch@E8CRIFE4AONround Art] 10
The ion air blower applies a high voltage to

needl e-1i ke discharge el g@NpoRBLAWERI nafter,
gsetarge nesdes) 1o generate Tare rom (e o (NIRIITAN
renmoved, which has been charged, to renove

el eﬁ’é&hﬁiEED’FieH a positive voltage is applied, plus
ion is generat and if a negative voltage is
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ower s, a1 enanhoeRATEES o pRiSTHE ol hbroidus an airfow
! el Rlinta BRG (e o ks bh o MRS sy pgndrBied by corona

proyi ded, to generate plus ion and m nus ion
si nUiPERMG6usl y by these discharge needles (a
so-called direct current ion air blower). One exanple
of such an ion air blower includes, for exanple, a 20
pl ate-1i ke glass substrate. This glass substrate is
us elBackgroungrAllxanpl e, a thin-filmtransistor (TFT)
liquid crystal panel, a plasma display panel (PDP), a

10 i qui d cr yidedbndirdgower apalias a high vditagei thaeeBte-like discharge
exanpl e, Japanese Patent Application Laid-Qpen No.
200ele2ts8d&s3(Heseikafian “disclrargemesdlési) il genidratyf iodg ffonathe air, and
ion air blower. 25 The outline of the conventional art
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to remove electricity. If a positive voltage is applied, plus ion is generated,
and if a negative voltage is applied, minus ion is generated. In some ion air
15  blowers, a discharge needle to which the positive voltage is applied, and a
discharge needle to which the negaﬁve voltage is applied are separately
provided, to generate plus ion and minus ion simultanéously by these
discharge needles (a so-called direct current ion air blower).
One example of such an ion air blower includes, for example, a
20 plate-like glass substrate. This glass substrate is used for, for example, a
thin-film transistor (TFT) liquid crystal panel, a plasma display panel (PDP), a
liquid crystal display (LCD), and the like.
For example, Japanese Patent Application Laid-Open No.
2004-253193 is known as a conventional art of such an ion air blower.

25 The outline of the conventional art is explained here with reference to



1 acconpanying drawings. Fig. 7 is a diagramof an ion
air blower in the conventional art, and Fig. 8 shows
an arrangenent of discharge needles. As shown in Fig.
7, an ion air blower 100 includes a fan 101, a
plurality of (in Fig. 8, four) discharge needles 102,
a guard 103, a power source controller 104, and a 5
sumbinpEdyingldawings. drigcha gdiagren efanlion, aivbloskeeimthe
in Figs. 7 and 8, are arranged on the inner

Ci r&#ﬁfeﬁf@rﬁ&%r@fanhrﬁgcs SREWa anSHPRYdmditf disthiabgd néédles. As

di scharge needl’'es 102 are oriented to the center of

t hestﬁv»rrﬂnq:lg\/%eéh foheait 9|Bwe?'1bok?rl|éPM‘€és é@:pn I1@1 OPBRASIRY of (in Fig. 8,

t he power source control app les plus or m nus

hi %u?ﬁ%é&%‘?%g ﬂeé&l%adl'oic Q%ru%gd gé\géfgour%? LohEBfi& 104, and a

I‘on or

dIS edl.es 2. F h r
5 ontUbe 165?02%@%«9 désch%&éﬁé%’@em& 35,598 in Ry f{ and 8, are
fan 101 r es. to enef at e a| flow The u n
{ he'TA & oy P utTeahonat therioylar spott 108 s hat the
dlscharged fron1the ion air blower 100. The i F J@
bl iEshates negdlases! 02, ai/aiRnteR 4p the eeHaLoLteIsitgle. - When the ion
conflguratlon 15 In the ion air blower 100, since the
hi " Blowes J80iis opsfated thedpawar souree samtrRlierdOdiapplies plus or
for a long period, the discharge needl es 102 may
detrsinusrhigle voliageltesthel discharge ceedlesrith2a @ndhenceopiugdon or minus
di scharge needles 102, though the ion air blower 100

10i s ioséﬂdisnhargeldefmmrtbejnlischlaegeaheedsles 40Rer Farthermore, the power
predet erm ned period has passed, replacenent or
cl esouiregy cohtrdlter 1idssipplige pod@r e ¢t fam 10, andl thedam r16d rotates to
In the ion air blower 100 in the conventional art,

hovgatRiratedsirfiow. Ot PN i ©FTHE Ginud ioAligie&rriedeon the airflow and
di scharge needl es 102 are extended toward the center

of difehdrhes flowh tHeiRRaif bibWer 100er ThieSoR aRHIGWEM 0Min the
that when the discharge needle 102 is pulled out or

cl EYMHAENtiORS dH RES3UEF ateRAGEratiBa. on the

15 In the ion air blower 100, since the high voltage is applied to the
discharge needles 102 for a long period, the discharge needles 102 may
deteriorate, or dust is attracted and adheres to the discharge needles 102,
though the ion air blower 100 is used in a clean room. Therefore, after a
predetermined period has passed, replacement or cleaning of the discharge

20 needles 102 is required.

In the ion air blower 100 in the conventional art, however, as is
obvious from Fig. 8, since the discharge needles 102 are extended toward the
center of the circular support 105, there is a problem in that when the
discharge needle 102 is pulled out or éleaned, the discharge needle 102 on the

25 opposite side sticks into a finger or a hand by mistake. Furthermore, there is
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25 opposite side sticks into a finger or a hand by

m st ake. Furthernore, there is 2 such a problemthat
even when the discharge needle 102 is pulled out by
using nippers, not with the hand, it is difficult to
apply force, or on the contrary, too nuch force is
applied, to cause a collision with the discharge

neegdich alPdbiem tit evenppiaen thediscimargb eeetdleet 03 Isdsulled out by using
Furthernore, to have a small structure as shown in

Fi thipgerst A6t Wit eife h&sd ieierdifidealt ¢ appigrferenerdhate E6Atrary, too
and the tan 101 becones rel ati vel y narrow. Therefore,
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Accordingly, 1Tn the ion air blower 10 100

;npgzm (ORI £ 0y AR R i i oo
b ek Bsabes 1985 hE ) B REASR8 ey narow:
_‘tam itate replacepent, 3 nmechani cal structure f or

rep ﬁt%%%'ﬁﬁé%dﬁaﬂ'i ARgRRIatuiZAtion s WL ERRY an

increase in the 15 production cost. The present

i nvent i onAgdbe @é@ﬁe@mf ﬁ\ﬁé&”ﬁ’ﬁprbﬂ%ﬂet?@?’é@ﬁv'é'% ard to put a hand
above problenms, and it is an object of the present

i nvBnthiesebyt mabmma@tmanqmdlﬁlcult bAseRndingiytin theyianzaig blower
both sinplification of maintenance such as cl eaning
and 00 ieghaceneantiarfal @k thi epéring diareetdir ©f theasgpport 105 cannot be
m niaturization. 20 [Di sclosure of the invention] To '
solmadé senaditow enyehg putting a aestriotiorabn thk designaccor di ng
toclaiml is anion air blower of corona discharge
type i ncl whdrgthe dikengrgelrrddidnvonthoiuding the support 105 are
formed in a unit, to facilitate replacement, a mechanical structure for
replacement becomes complicated, thereby causing an increase in the
production cost.
The present invention has been achieved in order to solve the above
problems, and it is an object of the present invention to provide an ion air
blower that realizes both simplification of maintenance such as cleaning and

replacement of the discharge needles, and miniaturization.

[Disclosure of the invention]
To solve the above problems, an ion air blower according to claim 1 is
an ion air blower of corona discharge type including a blower body having a fan,

an opening/closing door openabily fitted to the blower body on an upstream

25 side of an airflow by the fan, and discharge needles provided so as to be



an openi ng/ cl osi ng door openably fitted to the bl ower
body on an upstream 25 side of an airflow by the fan,
and di scharge needl es provided so as to be 3 directed
substantially in a perpendicular direction to the
openi ng/ cl osi ng door. \Wen the opening/cl osing door
is opened, the direction of all discharge needles

dogfirddfdd bt%éiéﬁl@é]& ik Iéepé?k)éﬂ@lbuh@@}fectﬂih tootheddpgerimgieresing door.
according to claim2 i he ion air blower according

S tWh%hShénoéem %I@élﬂ?tdegr RRSFENRY, HeO§ivdtdionst allQhSEHarge

downwar stable in the open state due to the

degd ypsIBbeLhot mfeorgé’ﬁrlhg% ,door. An ion air

bl ower  accordi n ion air bl ower

EPE%E{ no éqdiao%:rqgﬁ"gég ?é@&umgt’tgt{ﬁfrl ih g&‘:{lljmsléﬂls)ﬂgu‘%lower according
SRR RSP SR A B e

a|r bl ower according to c| ai air blo
acdOPaRRg sife diadon Jegikieioht ohbeRRenAd S o0
i ncl udes body si de adJ usting plate_in a  disk shaP .
havi ng teé\nhoarauttpi@wergrzcormngwtomé%ﬂh?»ﬁH@lan@Irt*ée‘(Vﬁ according
bottons being on a radius of a circle, and fixed to
t hetohtlainef ob@dfyrthersngiuding assurpastipadamadigstingunis that adjusts
a di sk shape having the sanme teeth as those on the
bodhesilowingoangié iohthe iploaee bady withxedped totike support and fixes the
and an angle fixing unit that brings the body side

10ad] agjusted (Wsitioh.cl ose to or separates away fromthe
support side adjusting plate. The angle fixing unit

i s oper at egh jbf eplower actdrainpiyclsintg isithelidhiangblphet according
and the support side adjusting plate from each ot her,

SO {oNahint BewhbRUREndad Msﬁﬁ%‘ uRR iguddseLb¥dy @Io%t&ﬁugﬁ@plate ina

respect to the support er the adjustnment,

anghigk shhyb 'Pﬁvh'l@' tbetPoR BRY @sROWitR t&fth “Blﬁsta'?'l@ tB@tﬂVb@ttdiﬁs being on
nd th

adjusting plate e support side adjusting plate

Int o CROL3FL chH? AF ke tBhe BRI Hody S sliBFOR sideea&sting plate

15 in a disk shape having the same teeth as those on the body side adjusting

01

plate and fixed to the support, and an angle fixing unit that brings the body side
adjusting plate close to or separates away from the support side adjusting plate.
The angle fixing unit is operated to separate the body side adjusting plate and
the support side adjusting plate from each other, so that the blower body can

20 be freely rotated with respect to the support. After the adjustment, the angle
fixing unit is operated to bring the body side adjusting plate and the support
side adjusting plate into contact with each other so that the teeth thereof
engage with each other, thereby fixing the blower body with respect to the
support.

25 An ion air blower according to claim 5 is the ion air blower according



engage with each other, thereby fixing the bl ower body
Wth respect to the support. 25 An ion air bl ower
according to claim5 is the ion air blower according

4 to any clains 1 to 4, wherein the discharge needle

is formed integrally with a discharge needle stand,

and at the tinme of replacenent of the discharge

neddlady didiens schawhereire it distbangepieedbel isfprmed antegrally with a
t he di scharge needle stand. 5 According to the

pr efisdHary@ veetieostan@randat thiertinké eWespladearheritesflthe @ischarge
both sinplification of nmaintenance such as cl eaning

aNGhdeRIR, ARE ARithafde hBEdIeds ?ﬁl%&?bgﬁefﬂdﬁﬁwg fMletlischarge needle

m ni aturization can be provided. [

rief description of

t hgghh@wi ngs] 10 Fig. 1 is a perspective appearance
drawm ng of an ion air blower in the best node for

5Carrying Qut,ts fbfﬁ%ja}gséﬁk“.ﬁ%{ggﬁ ﬁgiign afr Hisw that realizes both

PﬁrfﬁECtbvgtapp eragf carrypn r

| Bl e nteankRduth b i Bnd ERREREment of the
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bl grge nggdisss #nd pygiatyrization Gary be Py

invention; Fig. 4 is an explanatory diagram of a

raw ng ron air

k dia ramof.dt(ﬂe ion air
8%he present

cl eaning operation of the ion air blower; Fig. 5is
an expl anatory di agram of an adjusting unit; 20 Fig. 6

i s [Brief desqriptign oftedrRviegsh body side adj usting plate

and a support side adjusting plate; Fig. 7 is a _
10di agr am oFigar is@peiispedtiveveppearante deawing mf aprian aitrblower in the
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best mode for carrying out the present invention;

Fig. 2 is a perspective appearance drawing of the ion air blower in the
best mode for carrying out the present invention, with an opening/closing door
being open;

Fig. 3 is a schematic block diagram of the ion air blower in the best
mode for carrying out the present invention;

Fig. 4 is an explanatory diagram of a cleaning operation of the ion air
blower;

Fig. 5 is an explanatory diagram of an adjusting unit;

Fig. 6 is a structural drawing of a body side adjusting plate and a
support side adjusting plate;

Fig. 7 is a diagram of an ion air blower in the conventional art; and

Fig. 8 shows an arrangement of discharge needles.

[Best mode for carrying out the invention]



Fig. 8 shows an arrangenent of discharge needles. 25
[ Best node for carrying out the invention] 5 Best
node for carrying out the invention will be explained
below with reference to the drawings. An ion air

bl ower 1 includes, as shown in Fig. 1, a bl ower body
10, a support 11, an adjusting unit 12, an

openi ng/ Cb‘é% Hﬂ)dgq‘ef cér?ymé%t the |'n>s9éﬁﬁbﬁ1ﬁ/'ili be éxélénneldrbelow with

the inside of the 1on air blower 1, as shown in Figs.
charge needl es 16, dlscharge
neggﬂa %ﬁ%gﬂﬁ ﬁ§§a flow path cylinder are

R Y T

3, an ion a power sou
gE“&gngogfh an ikt wit 58 71 SRealecing 403 L8R 2 xing uni
515, 1ndln(Ae 1A af Feron A blower dngs Se?@hﬁ‘wﬁlgscﬁ?ﬁn%ﬂ afan 15,

as described |ater. The respective units are explai
fi rdjscharpe @p@!ﬁ@r%&c@nhﬁmage@eﬁm@%m iand 9 ﬂewpaih cylmder 18

shape, and as shown in Fig. 2, the opening/closing
dooarelmowﬁdbeAwe:ué@yaten@lrwaﬁs FRShpwn ind-ig.s3, arpion balance
provi ded therein. The support 11 is a bent plate

merdesoh 49| aposversoarte diive/cantrallier 0, and eahaperation weitd1. The
fromthe flowng direction of airflow, as shown in

Fi gsowdr soutc@ drivd lkentrdilers20 isgcammettetXoithe lfanid$§, thesdischarge
shown in Figs. 5 and 6, a body side adjusting plate

10121nectll&4 M6 OthE i6h B8lamdiewehsbO1 9| @icethéheratich anit 2nghmd performs
fixing unit 20 123. The adjusting unit 12 is provided

resmﬁ;dpégldéseﬁb@@%tgpth sides of the Dblower body 10,
to fix the blower body 10 to the support 11.

ﬁgjt ust mentrpRyreshOGivadini@idreexpiiited Arstd | | be expl ai ned
The blower body 10 has a substantially cubic shape, and as shown in
Fig. 2, the opening/closing door 13 can be opened or closed. The fan 15 is
15  provided therein.
The support 11 is a bent plate member having substantially a letter U
shape, as seen from the flowing direction of airflow, as shown in Figs. 1 and 2.
The adjusting unit 12 includes, as shown in Figs. 5 and 6, a body side
adjusting plate 121, a support side adjusting plate 122, and an angle fixing unit
20 123. The adjusting unit 12 is provided respectively on the both sides of the
blower body 10, to fix the blower body 10 to the support 11. Adjustment by
the adjusting unit 12 will be explained later.
The opening/closing door 13 is, as shown in Fig. 2, fixed to links

rotating with respect to the blower body 10, so as to turn in the vertical direction.

25 In this embodiment, as shown in Fig. 4, the opening/closing door 13 opens by
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The opening/cl osing door 13 is, as shown in Fig. 2,

fixed to links rotating with respect to the bl ower

body 10, so as to turn in the vertical direction. 25

In this enbodi nent, as shown in Fig. 4, the

openi ng/ cl osi ng door 13 opens by 6 turning

substantially by 90 degrees, and stands still at a

POS|riRg sSHSBhAAY B bY deBRSS AN Sthids St dthPpddiiESubstantiall

bogy i@?sAs shomﬁ}?% Figg. 1 and 2, ;% openi%g 13a is aad

for j j kasi daqr £r ] t :
;:ﬁ‘?gsvh@f%l\%g tc?ﬁﬁanbﬁﬁ/g? beﬁkﬁ@. sﬁb%mf lgrlﬁg%"“rﬁﬁ&; 2t BR opening

air opehing 13a Is

netyd . i Ng. ' .
o e Al hRE i e A ARG RR RGO SRR b the AR/ fows in.
pratecting t f.ingers, and e hand of _an _operator :

bl o eetdng iaeds Pt ekl Sk BuafiandBg Bilbeannuiar
15. The fixing unit 14 is, as sho in Fig. 1, .a

o TBRMBEE} I GanGeRirirclen and At » SHIgNA Giotesting the ingers and
bl ower body 10, and for exanple, a so-called 10 nylon

| attbe heedf@nseperatar andsferqign matied fram coming infeaniagt with the fan
becones easy. The fan 15 is, as shown in Fig. 3,

arrnged in the bl ower body 10, and rotates due to a
driving force supplied fromthe power source drive

cont r ol | eTheZxjng wnibl 4vs, taseshwiwrf inovig. Tha mtinskgrdogéixing the
needle 16 is arranged, as shown in Fig. 2, on the 15

di sopeaingclosadl doart £31td thé.bldwersiady10,rard fpr eXamphes a so-called
di scharge needles 16 generate ions due to the high

VOl AyaGre et ParirRdl €0 that iniserieand $alHote tiiregbecomes easy.
controller 20. Here, explanation is given, assum ng

that the iTp@ fah™ 505 aEEhdven i Fid. BEafrafigéd Rithetbi®\Wet B&dy 10, and
air blower in which discharge needles 16 to which a

{38% élttgﬁ dVi8ltb 20Griving /IBE islﬁ?pﬁélﬂﬁghﬁﬁg%{og\%r%ﬁpééeéri\ﬂeﬁcontroller

a negative 20 voltage I1s applied are arranged

ggeﬁég%@ﬁé %mslmyt eghfzongirrgeir nOI hedieﬁ‘gggir ?neent :

and any n%e({ischarge needle 16 is arranged, as shown in Fig. 2, on the
discharge needle stand 17. As shown in Fig. 3, the discharge needles 16
generate ions due to the high voltage supplied from the power source drive
controller 20. Here, explanation is given, assuming that the ion air blower is a

direct current type ion air blower in which discharge needles 16 to which a

positive voltage is applied and discharge needles 16 to which a negative

20 voltage is applied are arranged one by one alternately. The number of

discharge needles 16 is not limited to six in the embodiment, and any number
can be appropriately selected according to need.
The flow path cylinder 18 restricts the flow path of the airflow from the

opening 13a of the opening/closing door 13, so that ions reach the fan 15

25 reliably.
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can be appropriately selected according to need. The
flow path cylinder 18 restricts the flow path of the
airflow fromthe opening 13a of the opening/cl osing
door 13, so that ions reach the fan 15 25 reliably. 7
The ion bal ance sensor 19 is made of netal, has

el ectroconductivity, and is constructed by integrally

form ng aripd wWrpbilhKcO®Eehsdrepd isdthadé by hititalC has elettroconductivity,
tubes in a concentric circular shape (as in the

opgRyng c&ﬁgtrlij&eg i iin%ﬁ%]{ﬂ'\g’{@ﬁ erﬁiﬂgﬁéﬁﬁé‘&%f taBular circular

detects t curre 1 on m nus 1 on,

sendietic: Bo Sy ERpEna BTG ARPenMly TRANGE.D. Theion
isglil:r@ga?rﬁ;ggée?/q%ﬁ? jgﬁﬁ:&?éclrtg rly'éez 8“@%&6%@”9{%%% %&?ﬁﬁf noL£§ i%%, to obtain
oSS 108 LARRCRa) 10 198 BrlRFCamegsqr 53 epsulaitetegtion signal

driving unit, and a control wunit,_to control ion ,
getethg pewensowesdrivecpnallen20. 10heairn balapge sgAsem1Y is formed
21 is for an operator to perform various Kkinds of

dedn adqetdiketshagense Bs te prevant agisendroppinsertingua dager by anistake.
controller 20. A flow path is formed in the ion air

bl ower 1, Thémpowgh sabiicehdrivescernitrollef R6viscludesiatpoaver source, a
airflow sequentially passes, in order of fromthe
uprivirgusit, dand a toetrolpenit, by cdStroladbn geaergtieni asydesanibed delow.
door 13, the fan 15, the opening of the 15 bl ower body

10, and tReioperdt®nanee2 s @fopanisperhtortdiperfoimwarieu$ kinds of
fromthe opening 13a of the opening/closing door 13

t 0 daftell ety with fedpeRttd B pbier $D A6k Fiveohtielléd Zov

path cylinder 18, and the di scharge needles 16 are

arranged Wi Pathh§ i RPEthB 6 birtieked 8, thiSugh which the air

lair
result, the generated plus 1on and mnus ion reliably

Llegl‘\?gvrst, ﬁld‘;ﬁ% F?r‘g?w)@éégpg@%gé%%r@éﬁoﬂd@ of 88mAthk upstream side,
the opening 13a of the opening/closing door 13, the fan 15, the opening of the
blower body 10, and the ion balance sensor 19. In this flow path from the
opening 13a of the opening/closing door 13 to the fan 15, the flow path is
blocked by the flow path cylinder 18, and the discharge needles 16 are |
arranged within the flow path cylinder 18. As a result, the generated plus ion
and minus ion reliably reach the fan 15.

An operation of the ion air blower 1 is briefly explained here.

When an operator turns on a power switch in the operation unit 21,
the fan 15 starts to rotate, and plus ion and minus ion are generated by the
discharge needles 16. As is seen from Fig. 3., the discharge needles 16 are

directed foward the fan 15, and hence, plus ion and minus ion are discharged

toward the fan 15. When an air volume-adjusting volume of the operation unit



When an operator turns on a power switch in the
operation unit 21, the fan 15 starts to rotate, and
plus ion and mnus ion are generated by the discharge
needles 16. As is seen fromFig. 3, the discharge
needl es 16 are directed toward the fan 15, and hence,
plus ion and mnus ion are discharged 25 toward the
famply admﬁedafhe%tatm $pBRastitHE FAM 95 CALHEBs & cétfol the amount
operatlon unit 21 is adjusted, the rotation speed
é 15 changes to control the amount of
alr |OM/ In this ion balance control, the power source

i ve SO} B4 g BRenaSbHR, Hicodf dhikee AaRSERbf 20
on.bal apnce based_qn

dor et e %ﬁiwe; h?meqaﬁ%: VBEges e aBRiad P ths disgharce
| oriSedies 56 Rors tecpatiod tenien HARNGH basethan the detegfi pianal rom

source drive controller 20 raises the voltage to be )
appheden balange sgnsehiPgeWhesdt iscdetgrmiped framy the detectign signal
a higher voltage (for exanple, raises the voltage from
+20that gings iops\are geoerated saye tha]r@ the plkisiions, the power source drive
Al ternatively, the power source drive controller 20
r ai cadrallee 20 shiseg ¢he wvoltageaiodhe applias tortbediisahiasge peedles 16 for
needles 16 for mnus ions to a higher voltage on the
posplus vensstocee higher veltaggp(fer exarnples rdibes theolditage ffornm20V to
-24V to -20V), to decrease the mnus ion. Likew se,
10WheR4Y), teindedasenthegsiud fown tAierestiven), ities pswensdurcbairive
plus 15 ions are generated nore than the m nus ions,

t hecdiimler 204icBs Bhe VSItage o' 8 hBpliedd th@‘@é&wafréi@ needles 16 for
voltage to be applied to the discharge needles 16 fo

Pl Uid&NSné b adhi olt‘égla to"f‘nglﬁe(pf RtV | 8y ekémﬁfes rdi E@s the

vol tage from +24 decrease the plus | on.

Al LRi6R 'f}’cﬁJnY 4\9*88 %&?\V‘Eﬁo 88&%%@ thd Hﬁﬂ&@@‘nro' ' er

| ower st he votage eapplle to t charge
need| es 1E||Ie%|se?WH§n i18 Yetétnfined from the detection signal that plus

15 ions are generated more than the minus ions, the power source drive controller

o

20 lowers the voltage to be applied to the discharge needles 16 for plus ions to
a lower voltage (for example, lowers the voitage from +24V to +20V), to
decrease the plus ion. Alternatively, the power source drive controller 20
lowers the voitage to be applied to the discharge needles 16 for minus ions to.a
20 lower voltage on the negative side (for example, lowers the voltage from -20V

to -24V), to increase the minus ion.

When an ion bala.nce-adjusting volume of the operation unit 21 is
adjusted, the ion balance is balanced, which has been unbalanced heretofore,
or plus and minus balance may be intentionally biased and output.

25 In this ion air blower 1, particularly by using the adjusting unit 12 as
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20 | ower voltage on the negative side (for exanple,
| owers the voltage from-20V to -24V), to increase
the m nus ion. Wen an ion bal ance-adj usting vol unme of
the operation unit 21 is adjusted, the ion balance is
bal anced, which has been unbal anced heretofore, or
pl us and m nus bal ance may be intentionally biased and

OUtgRun | ?#lg@ 5 Bhd 6, A Bloliry QHSIE can RRBGjuSHIART |'Bhebdoday side

usi ng t justi ng unit 12 as ~9 shown 1'n Figs

adjatlﬁ@% n&o%% 2Q{I%lfﬁ(le‘aét |t§§8wé15¢1§d%' mr‘}*@gqsy“?’?gﬁ side
¥ ﬂ%@@?ﬁ@f@g%ﬁ?ﬁ@e’ﬁgﬁ? tg %&Bgaﬁ'ugi ThEhodsidd §iusflog piate
ot SOREE e Sutpost RSB oG %rr%re o hod HShape. and

dISk so that teeth la and teeth

Sar diNgnshaped iggihiare ”t’“ﬁéQﬂ&'@I sk ﬁﬂéh%tﬁ%ethe%q ﬁ?ﬁ‘na”d teeth
121 a is shifted fromthe adj acent teeth bottom

by tips gy 2reson eeiadiuseoldhgciicts, and pnedseth hottomd 21a is shifted

rotated, the support side adjusting plate 122 can be

br cfagmthe: Bdjgeenbteeth betpar t2ledbyibdegress. t Whiodlye ahgle fixing
adjusting plate 121. The angle fixing 10 unit 123 is

opamst 28 iscotated, the suppertisidbyadjustingipiates | 22 gaplbet kroght close to
and the support side adjusting plate 122 from each

ot lersepafated dwaynfedd the &odly®ide adjostiyg plate dRat abhe angle fixing
with respect to the support 11. After the adjustnent,

t heunie2d B dperbfe@ tonidpatatd the beagsidecddjustingiskité he1 and the
teeth of the body side adjusting plate 121 and the

RRPortsdide aﬁ?lsﬂﬁ? 'pTEte 123t forh ZAcRMIREE sWidshodasie the blower
other and 15 he bl omer body 10 to the support

‘F@Potéﬁ%té]wnﬁ'?gé gﬁig@ﬂ;on hpc Nﬁér tﬂ%saﬁé%ﬁ\ent the

b 1 degrees. S ncet e engage with each

i R N

Pre atret‘f% ér?clt haeb:IsLYpport side adjusting plate 122 engage with each other, and
fix the blower body 10 to the support 11. By the teeth, angle adjustmeht
becomes possible by 10 degrees. Since the teeth engage with each other,
once the body side adjusting plate 121 is fixed to the support side adjusting
plate 122, rotation thereof is prevented reliably.

The maintenance of the ion air blower 1 is explained next. At first,
the fixing units 14 shown in Fig. 1 are removed, to open the opening/closing
door 13 as shown in Figs. 2 and 4. The opening/closing door 13 opens
substantially perpendicularly to the blower body 10, and the discharge needles
16 fitted so as to be directed substantially in a vertical direction with respect to

the plate-like opening/closing door 13 can be seen. In this case, when the

opening/closing door 13 is opened, the direction of all discharge needles 16 is

10
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The mai ntenance of the ion air blower 1 is explained
next. At first, 20 the fixing units 14 shown in Fig.
1 are renoved, to open the opening/closing door 13 as
shown in Figs. 2 and 4. The opening/cl osing door 13
opens substantially perpendicularly to the bl ower
body 10, and the discharge needles 16 fitted so as to

be (Hwapat wﬁ.oﬁ%samtnﬁdewedt PheélblbWeribeay 1@ (fn%ﬁEfd%%o%rgh As
respect to the plate-like opening/cloSing door 13 c

b gt
© shd mlfi E'a%gﬁé‘étﬁe f taethd disc P@Rﬁ@dg&fsc g?fgegganda

door ene rection o
C .

eque%ﬁgr]rgaf b?l&u é%)é:ﬁ %éggl\'} rtb&sdoﬁ’gss %@mhré@svﬁﬁse%%h’ottggr (ina
d|r t hat, the disc needles 16, e n , .
3 15488 40 BGHE AT, REoBESEh Sy hELIPRE: B8 fois notin
agr th h other (in a recti ndi cat e
55 e PAInGDaR, ahs tong HEF’@"B%’PG R neﬁqﬁ%% 3 collision
5 the ulllng dlrectlon at the time of pulling
di S¥thithecblawerbedy 40 doesdiatioseun theteby f@qﬂletatbmsméuma@w of the
10 does not occur, thereby facilitating pulling out of
t h@lsmaggﬁaegdleﬁewdh@@t Payingatientinryi rjnee themepeming/closing door
Since the opening/closing door 13 is stabilized in
t hel bisestallizadcindbe apentdiateddueaitotbegtaad weight ceplacementiand
cl eaning of the discharge needles 16 are facilitated.
10 dfeaniihg ofrtiecdistimargkeanaediesai @ ake fagditatédof t he present
i nvention, since the nmaintenance becones easy, the
time requrFusHefradrelBi thieciBARMEDI6WET DT thie Breeft invention, since the
Particularly, the tinme for suspending the actual

Pr aHaietdriihckl Bt onEsCEATA e fdelrBguifEd frenaiRféhdnte can be
reduced, thereby contributing to an |nprovenent in

t h@eMb@édj 3F“:9rtnE:§QH9tﬂ18rhn‘?é err’ﬁJsBéﬁgMﬁtthQ%cﬁ%?broductnog line

Furt her nore, Sl hce nal nt enance 1S possi ble fromt

ba“é&cﬁhﬁ)‘%m[ﬁ%ﬁtg}{errﬁ%{&%n‘&éqg Hed ¥, kHé?'@b eoA bﬁﬁg tb an

t he conve art, nmal ntenance becorre eas

SO% %{?e[me Zﬁ@gﬁjq ﬁﬁdtrgc? dél}fg{fﬁeof% 'B?ﬂéc,mc%%rb%& Furthermore,

scat fers ou € pro ion
since maintenance is possible from the back side, not from the production line

side as in the conventional art, maintenance becomes easy. Since some dust
generated at the time of maintenance scatters outside of the production line,
dust and dirt are prevented from adhering on the production line.

The ion air blower in the embodiment has been explained.: The ion
air blower in the embodiment can be variously modified. For example, in the
embodiment, a configuration in which the discharge needle 16 is directly
inserted into or pulled out from the discharge needle stand 17 is adopted.
However, the discharge needle stand 17 and the discharge needle 16 may be
formed integrally, and the discharge needle stand 17 and the opening/closing

door 13 can be coupled together, thereby facilitating insertion and pulling out.

11



dust and dirt are prevented from adhering on the
production line. The ion air blower in the enbodi nent
has been explained. The ion 20 air blower in the
enbodi nent can be variously nodified. For exanple, in
the enbodinent, a configuration in which the

di scharge needle 16 is directly inserted into or

pul | ed 0Utf=ofrrtﬁéfbb€ﬁin§éc$6§?ﬁé GSOPW,dA&hfé edsfighfatiéh that the

adopted. However, t di sCharge needl e stand 17 an

 Dogh ARGRIARBSH £ DetEbitand AT od BEGIRIe: L
22 oot % B GRUR) Sl PRSP IRAEY 200 i acoptea
oS o iR RIS g 03
e SR S B A o S LSl B e tre

the direction of all discharge needl es 16 needs only
t o IRENiNG/slasingsderrel3 ips A streishueof ogening by 99t 180 dparees,
10, and for exanple, when the opening/closing door 13
hasreRlasemant @f éhe disgpardeneasiie® 06 ecogesgwdficiently easy. Thus, a
repl acenent of the di scharge needles 16 becones
sufwideleopenahla openingitiosing dapdeiay padeted.
openi ng/ cl osi ng door may be adopted. A vertically
openi ng cénertjcalbt opaning ceifiguratidre irowhithrtté opesingdclosing door
door 10 13 is opened vertically is adopted, but a

10l at £3 & dpyeraglvartigalboisfadoptet, iboib anaterdlsy opsting ednfigiiratton may be
in this case, the discharge needles on the

opesddidés) OAisadn tHieWasBER@ Astharge neBalesSh e dreriy/closing
noncr ossover with respect to the blower body. For .

exaditrthedd orlP € BPEAISBHHIR AGNEGB8S0VRANith respect to the blower
configuration"to open by 90 to 180 degrees,

| TGP Ao, YR BB e FE8 Sonturgton to open by
APRIG R PEG dEBreae@, ?éﬁ%éméhtn & tﬁgrdiseé?\taréé/ R&edles becomes sufficiently

15 easy.

(4]

The present invention is also applicable to an alternating current type
ion air blower that generates the plus ion and the minus ion alternately by

applying AC high voltage to the individual discharge needle.

12
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ion air blower that generates the plus ion and the
mnus ion alternately by applying AC high voltage to
the individual discharge needle. 12 CLAIM5S 1. An ion
air blower of corona discharge type conprising: a

bl ower body having a fan; an openi ng/cl osing door
openably fitted to the bl ower body on an 5 upstream
side of an airflow by the famgm mMs di scharge needl es
provided so as to be directed substantially in a

perpendi \?\,ﬁh%” W BIGWEO é@f)hg%ié&‘ﬁggg%){%/p%' &?ﬁ&%&ﬁé‘or ’

wher ei n en the opening osi ng i's opened, the

di rection_qf ' eedl es does not intersect

t he bl owe?%tl)%v%ﬂ bﬂ%’ égﬂ%%eﬂagh air bl ower according to
claim1, wherein the .opening/closi Q[ ens

Gownvar 4, S0 speraldgsng PBer Brangturtiterds dhe BEWRS hosy on an
dead wei ght . of the opening/¢closing door. 15 3. The

i orfiPgfTEa %'ﬂépfé@tﬂimeﬁgyﬂ% ' 1 or 2, further

conpri Si na_: a support; and an adjusting unit that =
adj ust s t Aischa@s nrpdieg Peovided s apitokerditestsd sypstantially ina
respect to the support and fi xes the adjusted
posierpendicglar direqtian fodthegpeningiolesingadasradwherein cl ai m

3, wherein the adjusting unit conprises: a body side

adj ust i ngwbeattbe iopeaingi/cd&sing aloer mopened, diae Hirectiarhef all
disk, wth teeth tips and teeth bottons being on a

r adlischapfie acedles| dhesanut iftexsett tiee blosvertbodyer body;

2. The ion air blower according to claim 1, wherein the opening/closing
door opens downward, and is stable in the open state due to the dead weight

of the opening/closing door.

3. The ion air blower according to claims 1 or 2, further comprising:
a support; and
an adjusting unit that adjusts the blowing angle of the blower body

with respect to the support and fixes the adjusted position.

4. The ion air blower according to claim 3, wherein the adjusting unit
comprises:

a body side adjusting plate in a disk shape having teeth on the disk,
with teeth tips and teeth bottoms being on a radius of a circle, and fixed to the
blower body;

a support side adjusting plate in a disk shape having the same teeth

13
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25 a support side adjusting plate in a disk shape
havi ng the sane teeth 13 as those on the body side
adjusting plate and fixed to the support; and an angle
fixing unit that brings the body side adjusting plate
close to or separates away fromthe support side

adj usting plate, wherein the angle fixing unit is

opessitRAeldh HRIFYHR! fidé BEjUARY p‘ﬁdtg %n@cﬂkéattb He sﬁpi%r?tz?nd
and the support si'de adjusting plate from each ot her,

so that thg iln Qﬁ’ﬂ){h r&% thE 8BLY s aﬁt :?djﬁgtlr\@ blgt%close to or

respect tot upp an er the”ad] ustnment

[ i de
20) uei%a.ff%t’gés%*’;ﬁéwﬁfe%Q%é‘h%ﬁ%% ?dlﬁgfdibga%'? c et o,
into cont ach ther hat th .
t her eof eﬂa%aﬁ@kﬁ” Elulsgipted W enhys -tﬁ?hadméde adjusting
bIo Wi th res ect, t e suppor
orPlle 30 thisiehach sl ?@&Jl{s@nsr@atsﬁeraﬁgghat?e o bt he blower
wherein the discharge needle is fornmed integrally
wi tBPdy eansbe fegly rotatad avith resaectdndhe suppert, an%ftq;fthe adjustment,
repl acenent of the discharge needl e, the discharge
nedipa@nge fidpy aitds opsraigd e beog they bodnes@esaﬂmtge plate and the

needl e stand. 14
support side adjusting plate into contact with each other so that the teeth

thereof engage with each other, thereby fixing the blower body with respect to

the support.

5. The ion air blower according to any one of claims 1 to 4, wherein the
discharge needle is formed integrally with a discharge needle stand, and at the
time of replacement of the discharge needle, the discharge needle is replaced

by detaching the discharge needle stand.
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