2265557 Al R CLEANER The present invention*relates to an air cleaner taking

advant age of the corona discharge effect, equipped within an autombile. In
Fig. 6 of the acconpanying draw ngs there i s shown a co g§r :
cl eaner, as dlsclosed |n Japanese Patent Lai d-Open No. et 1 In the

dramﬁng, a bOd%I%? LS provided with an inlet 52 and an outlet 53 on
t he respective Teft and rlght hand side surfaces, and a dust collector 54,
a cortrol circuit 55 and a blower 56 are arranged inline fromthe inlet
side within the body case 51. A high voltage power source (not shown) is
al so contained in a proper space wthin the body case 51. On the internal
surface of the body case 51, a conductive coating naterial is applied and
I's connected to an earth part of the control circuit 55 via a cable (not
shown). The dust collector 54 is conprised of a plurality of discharge

¢l ectrode plates 57 and a plurality of earth electrode plates 58
alternately arranged vertiCaIIy a pre- filter 59 arranged on the inlet

side, and a V- gk |41 [ f on the
opposite side to t%qesreg i te?‘qgg%n%ﬁggg%oﬁrﬁ&o%?} efincfI Sfeoeg%l m%‘gﬁ%ter
s for"Edaﬁ$dH¥§@ d%gfh ‘EﬂfdﬂgldTgéﬂglge effect, equipped within an

automobile.

In Fig. 6 of the accompanying drawings there is shown a
N\, conventional air cleaner, as disclosed in Japanese Patent
Laid-Open No. Hei 3-266716.
In the drawing, a body case 51 is provided with an
inlet 52 and an outlet 53 on the respective left and right .
hand side surfaces, and a dust collector 54, a control
circuit 55 and a blower 56 are arranged in line from the
inlet side within the body case 51. A high #oltage power:
source (not shown) is also contained in a proper space
within the body case 51.
gj On the internallsurface_of the body case 51, a
conductive coating material is applied and is conaected to-
an earth part of the control circuit.55 via a cable (not
shown);
The dust collector 54 is comprised of a plurality.of_
discharge electrode plates 57 and a plurality of earth
~ | electrode plates 58 alternately arranged vertically; a pre-

Tilter 59 arranged on the inlet side, and a V-shaped



el ectrostatic charging filter electrically connected to the earth el ectrode .
pl ates 58 and a deodorizing activated carbon filter containing activated
carbon. The discharge el ectrode plates 57 and the earth el ectrode pl ates
58 are connected to the high voltage power source via cables (not shown).

The control. circuit 55 is formed on_ a subsirate 61 which js nounted on .the
pot t om oR THEHG L ASAIGHIEMERELLEFT b0 GhT5RRESRoRr FoF nGEPPPLLE 604

The upper sjde of the conjfrol circuit 55 is shielded by.a shielding plate .
65- wht oh SIS FhIAOPTE HEbeE 1 paPie to1 he Eoniand afodor {28800 (07

contacted, with the col]ector .and deodorizing. filter.60 of the dust:
col | ect orf I54F &, B4 1%, %QRmReq Ry ¢9m %R&éééaaﬂ?%ttﬁ%l%%?th%rectEode plates .
58. The bl.ower 56 incl udes fan_64 directly conpected to a shaft of a -
ari ve motOe G ORI LG, THARE BHRrbEr o5 SHRFTHEA T (FonBerted toThRe bl over

56 is nountedq on the. bottom of e bod ase 51 py screws 66.while the fan ¢
o i o podAntha qeliade oaben af ard . E5ftatle SflFateasdarhorne "
bl ower 56,j.s coupled with the out]Jet 53,. By agrrangjng the blower 5 with

t o T an A TS R ARG LT oo thoed TS atresuit Sore hetrsde " "
cleaner can be kept low. In this convention _ajr,§#eaner.describ§d above,

the -2- Plafiefet? 9 sthe (82 dY SeRtredniPHAtes YhLtontenrectedur? 55 to

generate an air flowfromthe inlet 52 to the Outlft L
the high voltage power source via cables (not shown}.

The contrdi circuit'ss'iS'formed“bhfa;substrate'sl
which is mounted on the bottom of tﬁe.bﬁdﬁ“éaSe 51 under the kd_
collector and déqdorizing filter_éOf. Thé.ﬁppef side of'the.
control circuit 55 is shielded by a'SHieiding plate 62 which
is connected to the earth part of'the'chtrolfcirCUit 55'ahd
is contacted.with the collector and}débdoriiing filter'60 bf'
the dust collector 54 so as to elecfriéélly connect with the
earth electrode plates 58.

The blower 56 includes a fan 64-difect1y connectéd to a
shaft of a drivé.motor'es and a volute §hamber;65 |
surrounding the'fén”64. The blower 56 is mounted on fhe.
bottom of -the body case 51 by sérewsVBGZWﬁiIe'the fan 64 is
positioned in the horizontal State,_~Thé vdiute chamberles-
of the blower 56 is coupled with.the outlet 53. By
arranging the blower 56 with its fan 84 positioned
horizontally positioned, the height of ‘the air cleaner can
be kept low. -

In this conventional air cleaner.described above, the

-92-



53, and sinultaneously a high voltage is applied between the discharge

el ectrode plates 57 and the earth el ectrode plates 58.fromthe high voltage

power source to generate the corona discharge. Hence, relatively |large of

dust and dirt particles present in the air introduced into the dust

collector 54 fromthe inlet 52 can_be renpved b% tBe pre- filter 59, and a
r &B§hC

small  si z& VeSO b AFFRapaft FRABE FBEFRY P PRETBLe SHTCUdE 59 can
be ahbdized due to the corona_di scharge generated between tHe disgharge

el ectrode I atRsESFELAEe AR %éFt%18WengnghﬁléPé§t5§2aﬁ8 thEs o8¢ 1&dsor bed
by the col | ector_ and deodori zi filter 60, ‘As describ E bove, the gyst
and dirt i50¢ PG FimaktaRepEabYen PhEDLEOLEREE IR BRPL A DeSHgeP e
cleaned air, is then deodorized en passing through the_coll egtor

Chadeodor 1619Eh4TEe s La6Er AR el o ERe BT oaRdthR CHEGho R S86TEAP PLaTESMN
hnto the vol ute chanber 65 of _the blower 56 fromthe upper and | ower parts
Endi S heR® Shrem ophe {RbRh FeLbAEs cPOBSE PAUFRPCtpAEEnBEREE: LBRnORECRE

noi se gener at ed pg t he _di scharge part_of_the dust .coll ector, .54 and the
drive ot H$NFEEhe BERGRE B%lﬂE%Vﬁbyt%@rﬁﬁePgthﬁtcﬁﬂdbglgﬁielded by the
conductive coating material applied on the body case 51. . As described
above,i|1RQﬁ$¥ﬁ%ﬁﬁwﬁ¥%ﬁ%Pta¥$ Eb%aﬁéF,i%FFﬂgﬂéﬁdtﬁBtﬂeFBﬁtdBFtthe air

cl eaner can be kept lLow,_ in -.4 - order to, ensure ngt only the space for
provi di ng ¢pLletor 54 from the inlet 52 can be removed by the pre-

filter 59, and a small size of dust and dirt particles

I\ passing through the pre—filtef 59 can be anodized due to the
corona discharge generated between the discharge electrode
plates 57 and the earth electrode plates 58 and thus be
adsorbed by the collector and deodorizing filter 60.

As described'above, the dust and dirt in the air can be
removed in the dust coilé#tdr 54..aﬁd the cleaned air is
then déodorized when passing through the collector
anddeodorizing filter 60. Hence, the cleaned and deodorized
air is drawn into the volute chamber 85 of the blower 56

o/ from the upper an& lower parts and is then sent Qut from. the
outlet 53. |

In this caéé, eleétromagnetic néise geherated_by the

.discharge part of the dust collector 54 and thé_drive motor

63 of the blower 56 during'the operation can be shieléed by

- the conductive coating material'applied on the body case 51.
As described above, in the conventiona; air cleaner,

although the height of the air cleaner can be kept low, Iin
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chanmber 65 surrounding the fan 64 of the' bl ower 56 but also the sufficient
air flow anount, the depth nust be long. As a result, when the air cleaner
is fitted in a narrow place such 5 as the interior of an autonobile, the
suitabl e mounting place is largely rest4ieted. Al so, since the expensive
conductive coating nmaterial is applied. as the el ectromagnetic shiel ding
nearis, tdmdemsto jenswre cackdonly| the space far EﬁﬁﬁééﬁpgetBSaVPﬂgtﬁater|a

t ted
ol o qam 68 | St SuldEpg FAG PR 8 ok "Ens BibHkr BB 335K RrelT
of the SOifpMfe Péxéoélfvf'mwnamwﬁtbleﬂerdéﬁthnﬁﬁsasaé 18agcoshsaad t he

fabrication time of the air cleaner. I't is-‘therefore an object of « .
t he presmsssultyténnthe ainvclleaaerais tittmdr innavnawrow place such o

aforenentloned robl ens of the - a i ¢h i, abl e

hei gt ti%?ﬁﬁ%ﬂglﬂﬁsanréﬁﬁePﬂﬁliepr ﬁcﬁﬁégeggg m&Hﬂ gﬁgfgé%'ng a - ¥
fabr'(*i#é”har§@%¥ZPestrictéﬁcord'ng to the present invention there is :
provi ded an al eaner, conprising: a body case having an inlet on an
upper surfaceaxnsbiwstwwéethenexpendtveucbaductivducbatahgem@&ﬁrdﬁﬂaﬁg%d

wi thin the body case for_25 . collecting nd dirt con ned g
i nt r oducRRPYief ascthe| electrenaguetis Pbgﬁiﬁﬂavman&peﬁ&ﬁ?b?‘ﬁs}'c ! '[ he

el TEhiPEagul ! P88, akiAbe! e EbARNEE1DR! UBRR A nANS 130 ﬁz‘to&@nd

t he out R axi aving a fan directly ‘conne rive
Mt 00 connected to the earth part of the control circuit 55 via the

cable,'it takes a long time to fabricate the air -cleaner. C:f
Further, the use of the screws 66 for mounting the blower
56 increases the_cost and the;fabrication time of the air
cleaner. | o : _.
15 It is therefore-an object of the.present invention to
prov1de an air cleaner in v1ew of the aforementioned problems
of the prior art, which 1s capable of reduc1ng height and depth ;
dimen51ons, reducing a producing cost, and shortening a
fabrication time. B R
20 ' According to the present invention there is provided an
air cleaner, comprising°_ -
a body case having an inlet on an upper ‘surface and an '_ -/
outlet on a side surface; '
a dust collector arranged within the body case for
25 collecting dust and dirt contained 1n air introduced from the
inlet, the dust collector hav1ng openings facing the inlet and
the outlet; f o
~an axial fan'arranged,between,theqduSt,collector:and_the
outlet, the axial“fanghaving.a fan:directly'connected to a
30 drive motor. - i | - -
a high voltage power source arranged on the opp051te side
of the dust collector than the axial fan and on the opposite

side of the dust collector than the iniet, for applying a high



a:high‘voltage power source arranged ‘on the opposite side of the dust
collector than the axial fan and on the opposite side of the dust collector

than the inlet, for applying a high - 5 - voltage to the dust collector;
and a controller arranged on the opposilegside of the dust collector than
the axial fan for controlling a driving of the axial fan; 5 sai d

dust; ¢ol | asdageéEo SEhél dest bl récbérndandar anged in the axial direction
of t\é axial fan; wherein air streans enter the dust collector via the

inlet in a dire®ieentrotlentarraggedongthel opposkteanide afr tbei 8ussf t he
axial fan and are diyverted in_the dust coll ector a direction 10
substamﬂzﬁq Tﬁﬁ%ﬁl%&a?o R Q?ﬁlgﬁvr 8Fi88“§¥°iﬁ$“?aﬁ.aF@X38? PﬁéFg%:s
no need t QpfPIVifgna Vol ute chamber in the periphery of a fan. Also, by
arranging the dust collector for introducing the air fromthe upper part,
and t heés hi gh volsaisk gusterceblectonpdan@esabdt cohtroiltert baingecarrabgedls

above, an air flow rate_conpated with the he;ght and depth dinensi ons of
t he body G&Eetll%r?%%a}raﬁkr%g?i%nl%Fg@eﬁéxgaiegﬁpf,wpﬁr AB adx; §ilrﬁ§f“st he

suf ficient f G NEo] r ' Skan i rbRe 1BGI ght and the
dept h of t?é?%%&?ﬂ%%se ca%o%gegggﬁcggat%ﬂﬁig#ggﬁrﬁgeatﬁgragrlcﬁéaner. 20

Al so, the suisgtanistally brthogonatdtofthecarbabadivectionpper thedalkdadr
cases, and_ at |east an_upper part of the upper_case be compgsed qf an

el ect r omagFan iand AEe d@-’h\ge%?gr in| thepdust collector to a direction

10 substantially parallel to the axial direction of the fan.

Hence, there is no need to provide a volute chamber in

~ the periphery of a fan. Alsb, by arranging the dust collector
for introducing the air from the upper part, and the high
voltage power source and the control circuit as described
15 above, an air flow.rate compared with the height and depth
dimensions of the body case can be made quite large. As a
result, in the state that the sufficient air flow amount is
'ensured, the dimensions of the height and the depth of thé body
case can be reduced to miniaturize the air cleaner.
20 Also, the body case may be composed of a combination of
. upper and lower cases, and at least an upper part of the upper
N case be composed of an electromagnetic'shielding:material. The

body case may also include connection means for electrically
connecting the electromagnetic shielding material with an earth

25 part of the coﬁtroller_when the upper case is assembled with
the lower case. |

Thus, by constructing the whole or the upper part of



body case nmay al so include connection neans for electrically connecting, the.
el ectromagnetic shielding material wth an earth 25 part of the controller
when the upper case is assenbled with the | ower case. Thus, by constructing
the whole or the upper part of t he upper case by the electronagnetlc
shielding material, there is no need to ap an expensi ve conductive
coating MER@rURREr HRESPY h'éh?)r%H%%F?%’Haﬁﬁgf;l?sshb@\g?éﬁgf mptgeial. n W
addi ti on, when the upper case i's._ assenbled with the_| ower case, .the ST
el ect r onelghRe clS MRIRFIY FArAPPLY PR SWRPREHVE 0CHRIVBGHABE: ER2KAPE an earth”
part of the controller, and hence:wiring can be om tted whi ch shortens the
fabrlcatH@#FQWiﬁﬂcﬁaQ%es%J?h%IEEQQFCtFﬁgtﬁ%Ft ifelgwpned ngrﬁﬁﬁrbe unt ed
on the | ower case by a pair of holding plates nmounted u ht _on the 1 ower
case amjQﬂQ}ﬁﬂﬁﬂmeh%ﬁl?h%hﬂphﬁ¥d?ﬁ@engﬁbéﬁsﬁ@91ﬁ3 Bot ﬁﬁs PHeBe engaged
wi th upper parts of -t he hol di ng glates while a Erotectlve franme

sur roundeRp8, tHe tﬁﬂ%ﬁ?ﬁPtW%S%% bﬁdsthélﬂégglmﬁ ?rHBFdFﬁgaﬂﬁﬁﬁgp t°The
resilient hol ding nenber include a pair ressufe conta

proj ecti s %Qnﬂ¢@¢%%d%lthna%ne%bst%%rEt%fet?% gBﬂFéﬁ%lﬁﬁdePnérgggﬁﬁe with
an upper surface of the protective frame of the axial fan when the axial -
fan i s notktiee oeen Hee | opbttedsehighgsherbens the fabrirehioRotdmEgOhenber
so as to close both ends of the resilient hol ding nenber by the contacting .
under pré%%@r%ﬂrkﬁh%@neby holdlng the-axial fan by engaging the

- Further, the ax1a1 fan may be mounted on the lower casé by

a pair of holding plates mounted upright on the lower case A
and a U- shaped resillent holding member hav1ng both ends to
be engaged ‘with upper parts of the holding plates, while a
protective frame is surrounded by the holding plates and the |
resilient-holding*member. iThe-res1lient-holding member may
include a pair of preSSure.contact projections at the ends;
in an opposed state to contact under pressure'with an_upper. '
surface of the protectiveiframe oflthe.axialufan when_the. |

_ axial fan is mounted_on the_lower_case,;and to bias the
resilient”holding member so as to close hoth‘ends of the
resilient holding member by the contaCting under pressure;

Hence, by holding the axial fan by engaging-the |
resilient holding menber'With the pair“of holding-plates.
screws for mounting the axial fan cannbe omitted to 1ower
the cost and.to shorten the fabrication time. _Further,'
since the pair of pressure contact projections of the

resilient holding member bias both the ends of the resilient



resiltent holding nmenber with the pair of “holding plates, screws for
nmounti‘ng the axial fan can be omtted to | ower the cost and to shorten the
fabrication time. Further, since the pair of pressure contact projections
of the resilient holding nenber bias both the ends of the resilient - 6 -
hol di ng resib@ing andmb @ristedbé optbkeliotdi tyephal ésnphphatbe akieal then is
nmounted by using the holding plates and the resilient hol ding nenber, an
unexhzcte&krhbehgmgﬂmambubﬁédebn UQEnbotHengopﬂangspmaﬂeshanﬂe$hblent
hol di ng nmenber can be prevented. As a result, the nounting of the axial fan
can be|nresrmzmntyhchdihgdmemberThEninnempéonedﬁﬂisbngagembam described by
way of exanple in the follow ng detailed description, taken in conjunction
with t he Betorpanyhachol daihggslataswandhthéi gesilient hohdihgdmeabear 0ss
sectional view of an air cleaner according to the present invention; Fig. 2
i;S a top carvwefptédeertedc| eAsea sésubti nthegmodntingwbfcithananppdr case is
renoved; Fi-g..- 3 is a side cross section showing a nounting state of an

axi al fanfaii d¢dre i9é rmeteasgacshpwoarni&igout, Fig. 4 is a fragmentary
enlarged view of Fig. 3; Fig. 5is a fragnentary enlarged view of Fig. 1;
and Fig. 6 is a longitudinal cross sectional view of a conventional air
cl eaner.

The invention will be further described by way of example
in the following detailed description, taken in conjunction

with the accompanying drawings, in which:

Fig. 1 is a 1ongitudinal cross sectional view of an air
cleaner according to the present invention;

Fig. 2 is.g top view of the air cleaner shown in
Fig. 1, in which an upper case is removed;

Fig. 3 is a side cross section showing a mounting state
of an axial fan of the air cleaner shown in Fig. 1;

‘Fig. 4 is a fragmentary enlarged view of Fig.'3;

Fig. 5 is a fragmentary enlarged view of Fig. 1; and

Fig. 6 is a longitudinal cross séctional view of a -

conventional air cleaner.



Referring now to the drawi ngs, wheréin |like reference characters desighgtej'

| i ke or correspondi ng parts throughout the views and thus the repeated
‘description thereof can be omtted for brevity, there is shown in Figs. 1

and 2 one enbodi rent of an alr cleaner according to the present |nveng|8n

As shown in Fi 1.and 2 cleaner,. .a body case 1 i's provide

with an in[eth%Egﬁrﬁﬁg &83% %ﬁﬁ?@ﬁT(ﬁhqﬁﬁqu%ﬂk?rﬁﬁf%ﬁ??%%nd sgﬂp
surface, t .callector 4 IS arra | most t:he centra portl o
Bet ween tﬂgg %écglé%oldle&ltg&atf A f?é‘ 6’6’5%&31’94 e, Parks Wé‘?;ﬂ-‘%}?%fé of5 t he
body cas odar.i Iter S|n ‘hongyconb activat ed carbon 5a, an

axi 41 1 aghg 3EeH% P&ﬂezthu%n&' s Forbated RerCrERTIAN dHey ShAN ke 7o -

contalnlng % ﬁrg and .an arqQmat | c co trol electromm netic-Vaive 7cC
% 8FI '%

are arraf ty: ithere g ? tH&Sopoditd %iMe to the

| f h t t dust | or-4 in_the right hand side of ¢
?ﬁeabodsnggggk%en%eﬁ S%nv83fa§gesﬁ%€r%§88§§é ng o tHSHRLSFEEE hi gh vol t age

to the dgﬁ% .l ector 4, a control circuit 9 formed on a substrate 9a for
control li egﬁéOQX|al fan 6, and a connector 10 for the power supply are-

o angen, T BhenSTEE A AR AP TR B A e
oo “exBode 1" SaoBRvIa A, b bR ARTIBICH, ) oB R ey buled Y Snd ™
an outlet 3 on the left hand side surface, and a dust '
collector 4 is arranged in almoet'the:central.boftion | o
Between the dust cOIIector 4 and the outlet 3 in the 1eft |
hand side of thenbodyicese i, a deodorizing filter 5 using
honeycomb activated carbon Sa an-axial fan 6 as a blower,
and a fragrant part 7 including a housing 7b containing an
aromatic 7a and an aromatic control electromagnetic valve Te :
are arranged in series in a 1ine.' Further, on the opposite
side to the axial fan's"with.respeCttto”the dUst.collector 4

in the right hand side of the body case 1, a high voltage

'€

power source 8 for:applying a high voltage tofthe dust
collector 4, a control circuit 9 formed on a substrate 9a |
for controlling the axial fan 6, and 'a connector 10 for the
power supply are-arranged. This alr cleaner is mounted onto

a mount plate 12 provided within an automobile by using a

<)

thumbscrew 11.secured on the bottom of the'body case 1.
The body case 1 is composed of.a combination'of Jower

and upper cases la and 1b. The lower case la is composed of

-8-



an insulating material such as a synthetic¢c resin or the like and an upper
case I'b. The | ower part of the upper case |b is conposed of the sane

material as the |lower case |la and the upper part of the upper case Ib is
conposed of punched nmetal 13 of a conductive material. This punched netal

P s LB R T A TSR T R T G
the. cont rofii FRURPPEE, a8 TBer | Thi: TBPeFBRABIOGE THenupReS SBRAuaR: vity,
25 et el naf Lot oRBBRA°RE beCBbRR. maThE Y S RE") ek o Uil L1 @
Coupl ed wi PR oSeHEB heFeaiti RudTfipha®) s8R shaddoRomREsE orea RIS ™ °
010, Tount o 15h951§00F°4, LAphUE cHUReRaBINTAS RO UE PR s e
surface | noTRELAER, A9, afs1Rat-BnhEheRE8aRsenting Peflr it + r¥ oo, (ne
an apor tur EPS6UPBPRedars the FonaPPRagn rhehs RBuAPEAT: §ofe WBopdPtoace | b
of the puneRBanRd: BEtRa” 150154 8Ep bRt Radus: SRnPRERGacR T A AR o
di scharge part 9b composed of a jumper cable in the control circuit 9
W via a resilient plate member 14 having conductivity, as
hereinafter described in detail. The punched metal 13 is
formed with a number of small holes which are used as the
inlet 2. The upper punched metal 13 of the upper case 1b
and the lower insulating part of the same are coupled with
each other by inserting lower ends of the punched metal 13
into mount holes formed in the upper ends of'the lower
insulating part. The lower insulating part of the upper-
case 1b is provided with the outlet 3 on the left hand side
SN surface and a detachable lever 17 on the internal surface in
the right hand side end. The detachable iever 1% for
locking the assembled'stafe of the lower case la -and the
upper case 1b by engaging with an aperture 16 formed in the
lower case la is mounted to the upper case 1lb by a'scfew 18.
In this case, the whole of the upper case 1b can be composed

of the punched metal 13.

The dust collector 4 includes a plurality of discharge



el ectrode plates 19 with discharge wires 19a on their upperparts, and a. :
“plurality of earth electrode plates 20 which are alternately arranged and
held within an el ectrode plate hol ding case 21. The el ectrode plate hol di ng
case 21 is opened at its upper and |l eft side surfaces facing the inlet 2

ol'at %26286”‘;%'@%1;9.?%3;%%50#3 Pl FEMEREF R ThEPai Rofotuc tBeTh) ltng v
resilient e e LQn i:e e RS
i schar g Irea il il & %ﬁ%%%?%e Bopbrt) o BEho08 BtEes020

oppos; 1 o W e h%l%%’%‘? ?é‘fe‘? fhEghred" ﬁﬁev%ﬁﬁwéﬁbﬁﬁ%ﬂr plegtRobsr

Vol Lage plGe 2’6‘8’?‘%@‘%5‘% %%ﬁé?fmé‘{%%e%ﬁ?%ﬁ? Biafe GRI0TRR' Bisk %10, ce

cont ai ni n gzﬁ% %3 £ é}V%Péﬂf f@géid s LF&éégdﬁéc a@ﬂFBb of th?  €

hi gh vol t iTec y contacted: W t he

a1 ng | eatl it b A 3 ”°de E%f'f“?higﬁ. Braberbdse -¥é§§§°§%%§?§§ e
el ectrode, pf e I g @@%gpglegw&' PL%S& 20 1hnehBis embodiment,

as descri SVET SouTte Cont arning space 23.is
EARREIE fwza«z% FrdfFeehe ) B1.S6pde 98 ERbALTOECHERRC O
POVer SO &x é¥§n£§r¥r¥ked at their lower portions while the. - :
dischafge-electrode-plates 19 and the earth electrode plates -k*{.
20. are separately connected with each other. |
- In the dust collector 4, on the opposite side to the
outlet 3, that is, the'lower part'on;the'c0ntrol'circuit -
side, a power scurce-containing-spece 23ffor-containing the
high voltage power soufce 8 is fopmedéin the cutout shapeﬁ
In the power source containing*spACefzal the positive:-and '
negative electrodes 8a and 8b of the high voltage power
source 8 are directly contacted with'a-both of the exposed .
-diecharge electrode plate 15 and earth. electrode plate 20 -
without uslng lead wires.eo as:to apply tﬁe high.voltage“
between_the,discharge electrode plapesﬁls}end.theweartn_
electrode platee:zo,-.Inrthis_embodiment,fasddescribed g
above, even when the power source-containing-space 23fis"
formed in the lower_part.of-the dust collector 4, the air

introduced from the upper part of the_dust collector 4 .

flows sideways so as to avoid the power source containing

-10-



-10- "' space 23, and thus no influehbe i s given to the dust collection

performance of the dust collector 4. In the axial fan 6 arranged between

the dust collector 4 and the outlet 3, a fan 6b is directly coupled with a

shaft of a drive notor 6a, and a rectangul ar protective frame 6¢ is forned

I n the perj Y »Qf 6 e saxi a n s the air
PQSE 287 Lhg Eﬁﬂg go @ﬁ?ﬁﬁepkg|1§¥§ﬁ%e& 10 5%? %?ﬂ%ﬁ .

flow irec ng to the ou ara e sh e drive

ot or - I?%&eh%loh” EQ%%F&Qﬁgefg?egge igg%h%%SQe% r%Y'de a volute

chanber erlph ry o own'in 3 and 4, the
axial fan 6 is I t he r n SU'd ed by
he rectangularﬁgrg %kgg&f?Q#EQngggﬁﬁgﬁﬁggthgg?rt%? ho tsﬂ%ng pl at es
vertically t o] | qwe e an 0t holdlng
menber 25 3g§ganggempgﬁagﬁegho%d%%é S a es igegtlgﬂggg' f%a f ormed

.en both thg gg‘és Bl ot g?iU'e 3Red BgS! | hﬁma ’Q%'c%ﬂ%uﬁ?’lbﬁr oﬁ%l ﬁf % engagi ng

depr essi ons or fred on ot he “ext ernal upper part i'ng plates

24. Furthep..hd § ‘Hp@SEmgﬁrE OEh%h Vi pRaRsd oreShlel 3l g di
t'L cont act

there are prOV|de pres ure contact projéc ons 2

under Do thb akty EQB %p e%%f 27 ¢nd a%@ef&%%t e 'ﬁ:lriﬁx%{ %e“éﬂ ve fram

6¢c of the axXra mhen e aX|aI nmount e ﬁ%odlnent

two pairs 8Iu:i9% Br $ASBhPaT2202% B %%Ctsh%[}% of the drive motor Ba.
That is, in this case, there is no need to provide a volute
A chamber in the periphery of the fan 6b.

_ As shown in Figs. 3 and 4, the axial fan 6 is held
upright on the lower case la in the state surrounded by the
rectangular protective frame 6¢ by using a pair of holding
plates'24:vertically mounted on the lower case la and a U-
shaped resilient holding member 25 combined with the holding
plates 24 by engaging hooks 25a formed on both the ends of
the U-shaped resilient holding member 25 with engaging
depressions 24a formed on the external upper parts of the

o holding plates 24. _
Further, in the upper part of the U—ehaped fesilient
holding member 25, there are provided two pairs of pressure
" contact projections 25b to contact under pressure with the
upper surface of the rectangular protective frame 6c¢ ef the
axial fan 6 when the axial fan 6 is mounted. In this
g embodiment, two pairs of the pressure contact projections -

25b are formed, as shown in Fig. 2. When the pressure

-11-



25b are formed, as shown in Fig. 2. Wen the pressure cont act

projections 25b are contacted under pr
protective frane 6¢c to be deforned or

essure with the rectangul ar
bent - upwards (in a direction Ain

Fig. 4), both the ends of the U-shaped resilient holding nenber 25 receive
a nonment pivoting to the intern directi Ong%d a direction B i i.g. 4).

ar ound th%OBE%%tpHF?éeﬁFlPHE AP s§5Fe°
contacting under pressure with the rec
pressure EoftEeet PSP%@FlBHQt?SElﬁ?agr
resilient holding nmenber 25 to Rush on
hol di ng prevasds (ingasdigegiionaflyignk
engagi ng depressions 24a of the _holdin
25a of thé-thanafenesidienénhoh8ingnge
the mounting of the axial fan 6 can, be
hand, thePkYipsirgt Eookher Ipheresht fore
side to the aX|$I fan ﬁ g senbl ed u
within a Ht&t edt i 3EOEBGeFhosPRSRRAT G
pl ate menber 14 is fixed on_an er.s
protectlVQr%bﬁﬁFiQBsogsphe EBﬁFrgg’ py
in Figs. 1, 2 and 5, an internediate

havi ng a F%%tBﬁﬁﬁﬁﬁguréFnPF§t§§E&V§d F

control circuit 9
projections 25b b1as both the

holding member 25 to push ont

‘holding plates 24. As a resu

eBRRS pPBFSEtP6ﬁ§SE§8 wl t |s*epy
tan tlve frane.6¢c, the =
BBERoEnkobhes darormed S aghs | °
to the e surfaces of .t he
E%Eecﬁédxhp§ n&&&gﬁg B& W&n t he
pl ates 24 and the en aglng -hooks

ﬁ5e3525388ﬁvﬁe apPePeRtted and t hus

r carried_ qut t he ot her
EF?EHi?ié Poéé%@& dﬁntﬁcqapp05|te

det d t

p%ﬁet%smgreeﬁéing%5$hg%reE?Fleh?“
urfa% gf one |l.ower st.age of Q%
cGPptac §n§sPH&e§ DEESRUTE WALDShown
art of t resilient plat nmber 14

SnenBCpr GhePFgestRreroBiRsE (he

ends of the U shaped resilient

disengagement between the engaging depressions 24a of the

holding plates 24 and the engaging hooks 25a of the U shaped

resilient holding member 25 c

mounting of the axial fan 6 c

On the other hand, the substrate 9a of the control

circuit 9 located on the oppo
assembled upright in a predet
protective cover 26 formed on
resilient plate member 14 is
one lower stage of the'protec

c1rcuit 9 by using a screw. 27.

o the external_surfaces of the S’

1t, .any unexpected

an be prevented,and thus the

an be reliably carried out.

site side to the'axial fan 8 is

ermined position'within'a"'p :T ;
' o

the lower case la. The
fixed on an upper surface of

tive cover 26 of the control

As shown in.Figs 1, 2 and 5 an intermediate part of

the resilient plate member 14

secured to the proteetive cov

having a rectangular form is

er 26 of the control circuit 9

by the screw 27 so as to be supportedThOrizontally_on'the,'

-12-
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by the'screw 27 so as to be supported ‘horirzontal |y on the -12- | ower

case l'a. One end 14a of the resilient plate nenber 14 is passed through an
openi ng 26a of the protective cover 26 and is inserted into the protective

cover 26 so as to contact with the earth part 9b of the control circuit
positionedl

of the resilient at & menbeér conta *ower

puncTed R pbd LS AR Wb A DMK AGIA R Rl Lo
ol WIS IS L1 A LIS AN St dll alee Jenhered4 may be
par

b of the control circuit 9

arranged sQ
gontacted un pressure w the e

brot ect ve CoRTaR ot e Sl B o e he SRR Frdif' S s
of "t he uppEPoiad et el FER el PR (Bn B A ARPHRE S T.G
materiai ciieothlE RIS % Hoe 2 b o sl Ar R 04 1 e
pover sour SOALSH SHITOINS deWita PHe Todl S LITE: O 10 to-
Yol tage. i s Pgaecd o GRETERE Eoih goue st ol SR
1b. That is, the resilient plate member 14 is adapted to be
W, formed and arranged so that the one end 14a of the resilient
plate member 14 may be contacted under pressure with the
earth part 9b of the control circuit 9 when the substrate 9a
of the control circuit 9 is assembled within the protective
cover 26, and the other end 14b of the resilient plate
member 14 may be contacted under pressure with the lower end
of the punched metal 13 of the upper case 1b when the upper
case 1b is assembled with the lower case la. Hence, the
punched metal 13 as the electromagnetic shielding material
\z’. can be grounded via the resilient plate member 14.

In the above-described air cleaner, fhe powér'is
supplied to the high voltage power source 8 from the outside
via the power supply connector 10 to generate the high
voltage (approximately 6 kV), and the generated high Qoltage
is applied between the discharge electrode plates_ls-and the

< earth electrode plates 20 in the dust collector 4. Then,

the corona discharge is generated between the discharge

~13-

e nenber

9

N A T R A

14
13



L

earth electrode plates 20 in the dust collector 4. Then, the corona
di scharge is generated between the discharge wires 19a of the discharge
el ectrode plates 19 and the earth el ectrode plates 20. At the sane tine,
when the axial fan 6 is controlled by the control circuit 9 to actuate the

axial fan 6, the air_ig infroduced info the body case 1 through the jnlet '
S M T e dpd gt S e | Ol et oaah et e, Lo AR BN BURRRSh recal
13, relatiyvely |ar dust and djrt _contained. in the air. can be_renpved. The . .
air dr avvr?]ierﬁ%“f%e” %a@gléé thensine r bt ed" PR othReaBdL £8P Bctor 4
~fromits upper part, and the dust, and djrt [n the air_passing through the
punched %orﬁ%%]ee‘g%%i RNt C‘E)%'E)ﬁ’l‘é{tii%cﬁ%rﬁ%tg%ﬁ%r"ég%daﬁni? inthe

dust collector 4. to be adsorbed to the earth electrode plates 20.. Thus, the .

cl eaned &A1 oide (Bhh thid ARFEORGRA IRk pEle Redyneasest Ebrewghor 4 to

be introdyced towards the axjal fan 6, and the.air is_then deodorized by - €
' d

the hone ' .’Qtﬁfi Vot editdr '%]d“%’f YWd%ﬂo?*E?W*!ﬂ’é’ri%;'ﬁbﬁﬁ?ﬁone _
cl eancd dH STl G1e RHIAHE TETHhrotd o oeb At FUCHY r LA B¢ NSE(F8Gr AP Epart
-7 and is then disgcharged outside qf ‘the body case 1 fromthe outlet 3 and a
part of t"r?éltpﬁHherfggi"rTg'ﬁhq aly qarp?trﬁ sr%'&%%?g_t he .el ectromagnetic noise '
generat o |l S S Sl T e ke 85 ol et e motor
into the dust collector 4 from its_uppér'pért, and the dust . _
and dirt in the air“p#Ssing through_fhe5pﬁn¢hed metal 13 are Q“)
~anodized by the chona dischargé.generatediitﬁin the dust
collector 4 to_be.Adsorbed to the‘earthfeiéctrode pIatéS"zb.
Thus, the,cleanéd-air'fIOWS'ffqm-the left hand side.pért of
the dust collector-4 to be introduced toWafds fhé axial fan
6, and the air is then deodorizéd}bY=tﬁé-honeybomb:activated
carbon 5a of the3deod0r121ng filter 5 ﬁOSitionéd before the
axial-fanls-when passing7thr0ugh'fheidédefizihg filter 5.
The cleaned and deodori2ed.&ir"is_érématiSedfasjrequiréd af .
the fragrant part 7 and 'is then[diSéh&ggedudﬁtéidéIOf the A
body'case-i'fréﬁ the outlet 3 and"a pért;6fjthé punched
metai_ls.-'. o | |
. In this case, the electromagnetic ndiée'génerated'in
the disﬁharge part-of-fhé-dust cOlieétorW4'and'the”drive
motor 6a of the axial fan 6 during-théﬂOperatibn'can be'.
shielded by.the_punéhed~metal.13. '

In the air cleaner according to the present invention,

-14-



shi el'déd by the punched netal 13. In‘the air cleaner according to the
present invention, -14- since the axial fan 6 without the volute chanber
provi dedar ound the fan 6b, the dust collector 4 for introducing the air
fromthe upper part, the high voltage power source 8 and the control

ci rouit 9 gig.0rApoedihD Ehiics 93 BRI thed ARAYE. cHifRL f1oW rate
BeforRotre d §

conpared wt | mensi ons o the ght and t epth of the body

case 1 can, hey iBdRa ke %ﬁégﬁanf@Pffiﬁ@phﬁsx7ggﬁﬁegQ%¥'Q gk of Lhe

cross section a result e su clent alr ow anmount can be ensured,

and both t heedbRATHENEnET al BerPEROEheANPpLRCpIERt Nohl hligHbOicagee 1 can
Ul’t

pe reduced to n1n|atur|ze t e air cleane since the power source

cont ai ni ngpsparesairts bORARY:hE Eaﬁtksweaggghgtob L8 dyshngald 9gf 0 4 SO

as to arra ge the tage power sourc her el e space Wi thin the

body case {;gan Q@ g{aégfibléﬁ' ¥plbt! ! £hd Q?El #‘EB@ EQ‘EeagBmgLﬁ%’&eﬁvi n be

further n1n|atﬂr since the con clircui arranged on the

oppoSi t & Sbgshtegahaiﬂghekohen ? PhEEesReChnbochleadith 68! e goddy the

control circurt can De Separa rom e alr ow a protecte m t he

d d h I | ¢
Fur t her .E%?%%é%tcﬁﬁPﬂﬁeﬁ?ﬁg g bR AR, rroknrBi2. (70 BRIE0RIA "L g

I'S’constructed

.the punchegepﬁgagf1§hgsc}ggéegggk§ggqgngglg ?QEGEQHthe sufficient air
flow amount can be ensured, and both the dimensions of the
\_J height and the depth of the body case 1 can be reduced to
miniaturize the air cleaner. Further, since the power
source containing space 23 is formed .in the lower part of
the dust collector 4 so as to arrange the high voltage power
source 8 therein, the space within the body case 1 can be
~effectively utilized and thus the aif cleaner can be further
miniaturized.
Also, since the control circuit 9 is arranged on the
opposite side to the axial fan 6 with respect to the dust
kx/ collector 4, the control circuit 9 can be separated frém.the
air flow and protected from the dust and the diré, and hence
the reliability of the air cleaner can be fﬁrther.imprqved.
Further, since the upper case 1b is constructed by
'using the punched metal 13 as the electromagnetic shiélding
material, it is not necessary to apply an expensive
- conductive coating material which reduces the production

cost. In addition, since the punched metal 13 is adapted to

-15-



‘material, it is not necessary to apply an expensive conductive coating .
mat eri al which reduces the production cost. In addition, since the punched
netal 13 is adapted to be electrically connected with the earth part 9b
of the control circuit 9 via the resilient plate nmenber 14 when the upper

b i bl ed with the | L2, fhe Wili be. gnitted and
Chus t ho B cath bret 1o oo s B8 wERFCEn, e atfn kAL ROPBEREGENEL { her e

i h i al_ f he.. bl is.held b i ng .t he hol ding, pl ates -
o e th o e B8 § NG IR e st hEeR W LEPRaRpRl et nEe PR F0R 2 O°

' ' 5h, i h ] ' i t hout usi screws, th
fabr | cat HHPGT AALS LS T EReEea Nl PR othg T ORdh BEEPOARCLIBE NN T e the

| Fastr attug o o] TEra fd TatbethbctfPEreaehn BuBChboiatn out

el
-

it is to be appreciated that thoge skilled in the art can change or nodify

the embod et %If%u(falbélb%ﬁ]?%ﬁ ope’ of _ ent _

gt med b, U BRI 6| Lo AR LrafTo 4 ShE%BbwokOTET 51 10" @
held by engaging'the holding plates 24&ﬁithfthé'U-shaped' _ .
resilient holdiﬁé member: 25 having'fhefpfeSSﬁre"contact -
projections 25b in the top portioﬁ-Withbut*using.any scfeWS.
the fabrication time can be shorteﬁéd.and.the cost can be
reduced. . |

While the present invention hés beén.ﬂes¢ribéd'w1thf'

reference to the parficular illustrative gmbodiméht, it is’
not to be restricted by this embbdiméﬁt but'it is to be
appreciated.that.ﬁhdse"skilled-in ﬁhéfartTéan chahge'of'mbdify
the embodiment'ﬁithout.départing.fme the écope'éf the present

invention as defined.by the appended claims. -

-16-
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outlet ‘on a side surface; 5 a‘dust *col | ector arranged—wthin the -
body case for collecting dust and dirt contained in air,j “[““mthe
inlet, the dust collector having openings _Jaci ng the |nL\‘mmﬂm“ t;
an axial fan arranged between the dust cat? ector and t h&%10c oue et, sthé
axial fan having a fan directly connecgﬁgghgéa drive notor; a high voltage
pomg;ﬁsource arranged on the opposite the dust collector than the

a

axi alI” fan and om} hepnRpa®si ERedhde, Obohpeigdifg:col | ector than the inlet,
for applying a high 15 voltage to the dust collector; and a controller

“arranged on the appedyteasedbavinghandinletoPneanoupprznsunfage andi am f or
gontrolliqgﬁg}d iving oi gheuaﬁial_fan; sai d dust collector and said
controller ﬁ% Py nﬁ de BuFfafRs axial direction of the axial fan;

wher ei nsai r StrQ@”&u@ﬂtééliéétéﬂsarfﬁhgéatQithiﬁ the bBugt caBe? &' €Ction
substantially orthogonal to the axial direction of the axial fan and are

di verted icolbectiing dusteandrdivtacdntadinedninukdiradntxioducedr finoa the t he

axial diregtjon of the fan. 2., The ai,r cleaner as.cl gi i n
Caim 1 il et bhe unt: seElectar: having BpeBines, SaRine the Jpledand
posi tion. é?e du€18tt cleaner claimed in claim1l or 2, wherein the dust
collector has a rectangular solid formand a part of the dust collector is

cut out for accoanmvariabgfahecabrghged| betwedfi thecdustucodliectarc andutthe

space._ 4. The_ air cleaner clainmed in clains 1, .2 or _3, wherein the body
case i10coRpbiet: ofhe 8¥iBlnianoRagingppefan directly connected to a

| drive motor; o
~ a high vdltagé power soufce arranged on the opposite side
of the dust collector than the axial fan and on thé opposite

side of the dust collector than the inleﬁ,-for applying a high
15 voltage ﬁo the dust collector; and |
a controller arranged on the opposite side df the dust-
collector.than the a*ial fan for controlling a driving of the
axial fan; ,
said dust collector 'and'said controller béing arranged
20 in the axial direction of the axial fan; wherein air streams
enter the dust collector via the inlet in a direction
KV/ substantially orthogonal to the axial direction of the axial
| fan and are diverted in the dust collector to a direction
substantially parallel to the_axialldirectipn of the fan.
25 2. The air cleaner as ciaimed in.claim 1, wherein the
controller includes a circuit board in an upriéht position.

3. The air cleaner claimed in claim 1 or 2, whérein the
dust collector has a rectangular solid form and a part of the
dust collector is cut out for accomﬁodating the high voltage

30 power source in a cutout space.
4. The air cleaner claimed in claims 1, 2 or 3, wherein

the body case is composed of a combination of upper



* C L M S * and lower cases to at | east . an,
upper part of the upper case is conposed OEEHBI i\ ﬁmumﬂtlc shi el di ng
material, and wherein the body case includ nectnon means for -

el ectrically connecting the el ectromagnetic shielding material with an

earth pard 1wdhe L0y red 158 AbedmbIed UPRSE #D01 LQUET afi23Pe Rl Batsenbl ed,

5. The air cleaner claimed in clalm4 wherein the connectlon neans‘g;

conposed Ghed upptd i@le P Rt EoMBESEd 3br 20 L1 th connection ©

part in one end, to be contacted with the eart part o t e controller, a -

shi el disha eTRielg MaRQMEE! | A7a AAidré I 3008 NGSaFTchsd 01 he1 §aBkact ed with the
el ectromagneti c shleldlng material, and a fixing part i'n an internediate ’

part, fcendedtperd lﬂéhriélefdx‘w@le&ﬁsf‘caﬂ‘ﬂ SBEEL P fPergennect i on means s
fixed to the |ower case while the earth connection part and the earth part

are coefaeitednigne (9 Pt 1n@hh t4¥e1 £1 a6f £PBRINGA 1 6n SPapt dbpoLaBt €1 i al v

is contacted with the shicel.ding.material- connection part when the upper

case i 2ontyoIhledd widrh tHe UppeF Ldloer casddi®aré lasiempeedc! a' med in
any one*of. the preceding clains wherein the axial fan includes:

rectangul ar protective frane in a periphery of the axial fan; a parr of
hol di ng plates mount ed upright on the | ower case; and - 18 -

5. The air cleaner ‘¢laimed in claim & wherein the

connection means 1slcdm§osed of a reeilient-plate material..

and includes an earth connection part in one end to be. - : @4
.:contacted with the earth part of ‘the controller. a. shielding |

material connection part in another end, to be contacted

with the electromagnetic shielding material "and a fixing

part in an intermediate part, to ‘be fixed to the lower case,

and whereln the connection means is fixed to the 1ower case_

while the earth connection part and the earth part are

contacted with each other, and the electromagnetic shielding -

material is contacted withﬂthe~shieldingimaterial_connection

part when the upper case is assembled With“therloWer_case;f B o/

6. The air cleaner claimed in any ‘one of the preceding claims .

wherein the axial fan includes. ._

a_rectangular protective frametin'atperiphery of'the
axial fan; - _ |

a pair of hOldinglplates'mounted ﬁpright'oﬁ”the

lower case; and
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a .U shaped resilient hol ding nenber haV|ng both ends to
upper parts of the holding plates, wherein the. fan IS @l&m%ﬂi E r
case while the protective frame is surrounded by the ho S sand t he
resilient holding nenber, and wherein the resilient holding menber includes

a pair of pressure qUISHSed PbELEi ORE E&l&%%émﬁ@hd%aﬂﬁ§sb'6€h%ﬁasa”

uppégfsurface of the protective frane of the axial fan when the axial fan

i's mount e¢Pibd g wESR uppér [Pa Pt 8Sof Nené %idﬂi% prAtésg nenber so

as to close both en of the resilient holding nmenb y the contacting

under pressure. 7-whe17e°fh atHe Cf £RNES HANSEEA S1e TP sWéPNEesle t WhODET at e
substantially as hereinbefore described with reference._to and as

i || ustrat athd priotBEesvd tiade Of s Lier FOGUERDY Neh &Nyl Ay Slated agdi Cl e
|nclud|ng an air cleaner according to any one of the preceding clains.
the resilient holding member, and
wherein the resilient holding member includes a pair
of pressure contact projections to contact under pressure
with an upper surface of the protective frame of the axial
fan when the axial fan is mounted on the lower case, and to
Y bias the resilient holding member so as to close both ends

of the resilient holding member by the contacting under

pressure.

7. An air cleaner constructed and arranged to operate
substantially as hereinbefore described with reference to and

as illustrated in Figures 1 to 5 of the accompanying drawings.

8.. A vehicle including an air cleaner according to any one

of the preceding claims.
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