2265558 Al R CLEANER This invention relates to an air cleaner utilising
corona di scharge, which is located in the interior of an autonobile, etc.

Figure 6 of the acconpanying drawings is a partially cut avvama/&ag
a dust collec- tion section in a conventional air cleaner. '

top view of the dust collection section. Figure 8 shows the dust collection
section when viewed froman expelled air side. The air flows in the -
direction denoted by arrow F i'n Figure 6. The dust collection section 50 is
di sposed in a main unit case (not shomng t oget her with other conponents
such as a high- voltage power supply E%N@Wer for generating an air
flow. The dust collection section 50 conprises four rectangu- |ar discharge
pl ates 51 and five rectangul ar ground plates 52; they are di sposed
alternately in parallel. Each of the dis- charge plates 51 is provided
with a discharge wire 53 along. the side facing the air being drawn in

(left side of Fiognes6)nylie 0APashbiednds, o Q46N leald UPIRLtRgD ates

51 and the ground plates are ongitudinally in an ape and

fixed on bagesond WikBharea'swhlchd s>Gochiedd1nRinedd ittty Jf dk
el ectrically connected to each other by a dis- charge plate contact plate
57; the grosttombBi®e,Sdtere elec- 1
Figure 6 of the accompanying drawings is a partially
cutaway front view of a dust collec-
tion section in a conventional air cleaner. Figure 7 is a top
view of the dust collection section. Figure 8 shows the dust
collection section ﬁhen viewed from an expelled air side. The
air flows in the direction denoted by #rrow F in Figure 6.
The dust collection section 50 is disposed in a main unit case
(not shown) together with other components such as a high-
voltage power supply and a blower for géne:ating an air flow.
The dust collection section 50 COmpriseé four rectangu-

lar discharge piates 51 and five rectangular ground plates 52;

they are disposed alternately in parallel. Each of the dis-

S,

charge piates 51 is provided with a discharge wire 53 along.
the side facing the air being drawn in (left side of Figure
"8). The opposite ends of each of the discharge plates 51 and
the ground plates 52 are bent longitudinally in an 'L' shape
and fixed on bases 54 with screwé 55 and 56. The discharge
plates 51 are electrically connected to each other by.a dis-

charge plate contact plate 57; the ground plates 52 are elec-



trically connected to each other by a ground plate contact plate 58. The
longitudinally internmedi ate part of. each of the discharge plates 51 is
coupled with that of each of the ground plates 52 by an insul ating spacer
59 Further, a nesh plate 60 is installed on the air intake side of the
dust call ection section 50. In the configuration, when a high voltage is

appl i edbet ween -t he di scharge plates 51 and the ground plates 52 of the
dust col | ect itdH cadeky &PW?F%& PR RTREYE R ?)&Jé‘?mg‘&p%}??ecﬁ?{!ﬁ&"t
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whi ch passes throug mesh plate i's made anodi ¢ by corona di scharge
occurring betduwanydhesdli scharge wires 53 and the ground plates 52, and is
absorbed into the ground plates 52. Thus, the clean air passes through the

mesh plate 60 and the thetcérfigstabloncoinen Hhiih Vel page cisaapplied
renmove dust and is then sent out to the outside of the main unit case. In
the air cleansstwiserietite i dbsclidoye, platédesBtandtthe,ground plates 52 of
the dust collection section 50 from the high-voltage power
Nt supply, corona discharge occurs between the discharge wire of

each discharge plate 51 and the ground plate 52. In this
state, the blower diéposed on the air expelled side of the
dust collection section 50 is activated to draw in air through
the mesh plate 60 and make the air flow into a gap between the
discharge plates 51 and the ground plates 52 of the dust
collection section. Then, comparatively large dust in the air
flowing into the dust collection section 50 is removed by
means of the mesh plate 60 and further, small dust which
passes through the mesh plate 60 is made anodic by corona
discharge occurring between the discharge wires 53 and the
ground plates 52, and is absorbed into the ground plates 52.

Thus, the clean air passes through the mesh plate 60 and
the dust collection section 50 of the air cleaner to remove
. dust and is then sent out to the outside of the main unit

case. o : -

In the air cleaner as described above, in the structure,



a portion where no corona discharge.occurs outside the stretch ing range of
the discharge wires 53 is inevitable at 'the.opposite ends of each discharge-
plate 51 of the dust collec- tion section 50 in the discharge wire _ '
stretching direction. A part of the air flowing into the dust collection
section 50 is passed through the portion where no corona di scharge occurs.

O course, sufficient dust collection is not made fromthe air passing -
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an air cleaner in which a mask board IS Iocated on t air !nta e side of a
dust colfl eouirese s enififare et BME B INGRELGH 1d It ihdd op b CHIRE 081 T e

stretching range of discharge plates of the dust collection 3
passing through the portion where no corona discharge occurs.
Since air also flows into portions of the dust collec-
tion section 50 where no corona discharge occurs, the dust ;?
collection efficiency of the conventional air. cleaner is
lowered.’ |
Since the discharge plates 51 and the ground plates 52
are screwed one plate at a time on the bases 54 together-w;th
the contact plates 57 and 58 to assemble the dust collection

section 50, it takes time to construct the dust collection

section 50.

Accordingly, it is an 6bject of the invention to provide an
air cleaner which is high in dust collection efficiency and
has an easy-to-construct dust collection section.

To these ends, according to a first embodimént of the
Invention, there is provided an air cleaner in which a mask
board is located on the air intake side of a dust collection -
section for converging an air flow in the discharge wisre

stretching range of discharge plates of the dust collection



section. Wen the mask board is nounted for.converging an air flowin the
di scharge wire stretching range of discharge plates of the dust collection
section, all air flowng into the dust collection section passes through a
corona di scharge occurring area, thereby efficiently renmoving dust
contained in ghetdbh.fl oW ng into the dust collection section. According to
sone e dinents of the invention, the air cleaner further conprises fixing

parts with which thwhénsther gask doagdai@¢ motndeduForplconveraging ameir a
conductive discharge plate fixing nenber being engaged with the fixing
parts of the fllewhdngthel discharge wirenddceitchiggowange afe dlischargeenber
bei ng engaged with the fixing parts of the greund plates. The dlscharge

pl ates- are cophateedofotbecdustheoliedtion gﬁ@@d@nplaﬂésadﬂefaﬁmﬁﬂﬁeiﬁ

each other by pressing the fixing parts into contact with the fixin

menber s corre§£§ndﬂﬁ§ crddect lame sechd opi maﬁgethugmm@omoa%@ié@arge
installed, thereby elimnating_ the_ need for fixing the plates wth scre
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anot her straigﬁ& Lkgecleaner further comprises fixing parts with
. which the discharge plates and the ground plates are formed, a
hd conductive discharge plate fixing'member being engaged with
the fixing parts of the discharge plates, and a conductive
ground plate fixing member being engaged with the fixing parts
of the ground plates. The discharge plates are connected to
cach other and the ground plates are ?onnected to each other
by pressing the fixing parts into contact with the fixing
members corresponding thereto when the discharge and ground
plates are installed, thereby eliminating the need for fixing
the plates with screws or the like.
./ The fixing parts with which the discharge plates are
formed may be arranged in a straight line when they are mounted
in the plate retention case and the discharge plate fixing
member engaged with the fixing parts is then formed like a straight
line. On the other hand, the fixing parts with which the
ground plates are formed may be arranged on another straight line

not essentially crossing the straight line on which the dis-



not essentially crossing the straight line on which the dis- 4 char ge
plate fixing parts are | ocated when they are nmounted in the plate retention
case and the ground plate fixing nenber engaged with the fixing parts is
then forned like a straight line. Thus, the fixing nmenbers can each be nade
in a sinple formfor easier construction. The fixing parts may be nade. as

’

fixing projections project- ed fromthe drscharge and ground plates. U~
Fi xi ng dhdrege mlate fixingdparts hereokocaved when hthey aarermoantiedn imase
corre- sponding to the fixing projections, and the plates be re- tained

wi t h t Iethe ipdiate prefertiomscasetandatle tghomsﬂgplaﬁaeﬂxmgngeimes The fixing
manbers are then | ocated at the positions opposrte to the prOJected fixing.
parts. engpged el th x¢hey FwiRg pares nbs thews like ai strlight dddedirt can
be pre- vented from accunul ating on contacts. Since there are_no nenbers

pr o] ectEs nitheyf kxing mepbers ¢an each, be pade nim.ajgimpla formeter: f|ow
quantraéars not reduced Each of the fi'xing nembers may be fornmed like a U
char acté@s31eF KRUSHHELIMRNdi ng rectangular plate materi al al ong the
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the fiXJ¥hted at the positions in the plate retention case corre-
sponding to the fixing projections, and the plates be re-
tained with the fixing projections that pass through the
fixing holes. The fixjng members are then located at the positions
opposite to the projected fixing perts._ Thus, the fixing
members are not exposed to an air flow and dirt can be pre-~
vented from accumulating on contacts. Since there are no
members projected into an air flow, the air flow is not hin-
dered and the air flow quantity is not reduced.
Each of the fixing members may be formed like a U character
in section by bending rectangular plate material along the
longitudinal center line, and each of the fixing parts be ;;,
formed with a notch for inserting the bottom of the U charac-
ter form of the fixing member. Thus, even if the fixing parts
of the plates are not aligned, the uﬁeven positions of the
fixing parts can be absorbed by the elasticity of the fixing
members and that of the fixing parts of the plates for bring- <
ing them into secure contact with each other. -

Fixing member retention projections for holding the top



menbers and that of the fixing parts of the.plates for bring- ing theminto

secure contact with each other. Fixing nmenber retention projections for

hol ding the top 5 of the U shaped form of each of the fixing nenbers may
be provided in the plate retention case, thereby securing the fixing parts
in the plate retention case by elasticity. For the air cleaner whose dust

col l ect™n section is construgted using the_condugtiye, elastic fixing
menber s, vvhenofhghﬁlésfpepf’flx ﬂgmm?%bgggi‘af’g gﬂﬁagiﬁxﬁﬁt ﬂe{“ﬁﬁrﬁi ¥ Perenber
engagenent no f.the fixin rojections _ | .di. schar ge
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electrically ?ﬁggp- t ch-0ihe t L SG e and ground pl ates
are fixed in the p%f%erg%%%t?%n caé%q%tget eeg%srsréﬁﬁlge, t hereby easily

constructing the dugg, Cphggag}Oe%éSﬁgkoan_aEgdageet eaimecwsncgeetc&ta%t 1@

time. The invention w | urther descri y way of exanple w

reference to ghRsBraefEANYEPHgdtAY BBRALUBLYEGNelabtyer €1kihg Aembes, when
sectional view of an air cleaner according to the invention; Figure 2 is a

top view showtRg élgstiei #exPhgt RemBeksChpanengagear with thet fexinge Ricmber

Figure 3 is an enlarged view of a dust collection sec- tion of the air

cl eaner shownengagéegene iotches of the fixing projections of the plates,
the discharge plates are electrically connected to each other
and the ground plates are electrically connected to each other

Sl and the discharge and ground plates are fixed in the plate
retention case at the same time, thereby easlly constructing

the dust collection section and shortening the construction

time.

The invention will be further described by way of example with

reference to the accampanying drawings in which:-
Figure 1 is a front sectional view of an air cleaner

according to the invention;

Figure 2 is a top view showing the inside of the air
cleaner according to the invention;

Figure 3 1s an enlarged view of a dust collection sec-
tion of the air cleaner shown in Figure 1;

Figure 4 is an exploded perspective view of the dust
collection section of the air cleaner according to the inven-
- tion;

Figure 5 shows the dust collection section of the air

cleaner according to the invention when viewed from the bot-



Figure 4 is an expl oded perspective:view of the dust collection section of
the air cleaner according to the inven-"tion; Figure 5 shows the dust

coll ection section of the air cleaner according to the invention wien
viewed fromthe bot- 6 tom Figure 6 is a partially cutaway front Vi ew
-of a dust collection section in a conventional air cleaner; Figure 7 is. a
top view of the dust collection section in the conventional air cleaney;
and FidﬁWE 8 shows the dust collection section in the con- ventional air
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in the air cleaner Is Indicate y 'arrows denoted by F in the figure. In

the main uni FiGaHe 18 shoss it i i IR TAD sbdetibethdela) is

| ocated substantially at the center with a high-vol tage power supply 5
bel ow viemtdliogal @firt kA editkir when viewed from the air downstream.

Referring now to the accompanying drawings, there is shown an
air cleaner according to one embodiment of the invention. e

Figure 1 is a front_séctional view of an air cleaner
according to the embodiment of the invention, wherein a
punched metal cover 2 having a large number of small holes:to
drawn in air is installed on the top of the main unit case 1
of the air cleaner and an air outlet 3 is disposed on the left
end of the main unit case 1. An air flow in the air cleaner
is indicated by arrows denoted by F in the figure.

In the main unit case 1, a dust éollection.section 4
(described below) is located substantially at the center with g;
a high-voltage power supply 5 below the right of the dust
collection section 4, a control section 6 on the right of the
dust collection section 4 and the high-voltage power supply 5,
and a power connector 7 below the control section 6. Arranged
at the left of the dust collection section 4 in order are a -

deodorization section 8 using honeycomb activated carhon, a

blower 11 integral with a motor 9 and a fan 10, and a perfume



collection section 4, a control section 6 on the right of the dust
col l ection section 4 and the hi gh-voltage power supply 5, and a power
connector 7 below the control section 6. Arranged at the left of the dust
collection section 4 in order are a deodorization section 8 using honeyconb
activated carbon, a blower 11 integral with a notor 9 and a fan 10, and a

per f une~7 sect.i on inte%yal i th a_housing 13, in I ¢h perfune | S
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conformng to the | ocation space of the high-voltage power supply 5. A

discharge wire 21 ias Sho¥nt Hef Figir <8/ tiv@andritl dhd @xabdud iperdpgetive
each discharge plate 18. Fur- ther, fixing projections 22 and 23 are
provi ded at wiew ofeFigages 4f tHee dlistchwldedlidrescot i 4 e gradandof
plates 19 respectively with their positions shifted. The fixing projec-
tions 22 andf2draidd sichvarg® wlidtds Xisrgamkrtisre egnrgagehpliates 19 which are

arranged sideways alternately in parallel by means of a plate
e’ retention case 20. Each of the plates 18 and 19 is substan-
tially rectangular except that the lower right portion is cut
away conforming to the 1ocation'space of the high-voltage
power supply 5. A discharge wire 21 is stretched in a cutaway
portion formed on the top of each discharge plate 18. Fur-
ther, fixing projections 22 and 23 are provided at the lower
edges of the discharge plates 18 and the ground plates 19
respectively with their positions shifted. The fixing projéc-
tions 22 and 23 are formed with fixing member engagement
O notches 22a'and 23a respectively in such a manner that tﬁe
lower endg are opened. The open ends of the fixing member
engagement notches 22a and 23a are narrowed from both sides.
The bottom of the plate retention case 20 is stepped
conforming to the forms of the discharge and ground plates 18
~ and 19. The top and left side of the case 20 are opened to
pass an air flow through, and the deodorization sectian 8 and

the blower 11 are linked with the left end of the opening to



not ches 22a and 23a respectively in-.such.a manner that the | ower ends are
opened. The open ends of the fixing nmenber engagenent' notches 22a and 23a
are narrowed fromboth sides. The bottomof the plate retention case 20 is’
st epped conforming to the fornms of the discharge and ground plates 18 and
19. The top and |left side of the case 20 are opened to pass an air flow

t hrough, and the deodorization section 8 and the blower 11 are |inked w-th
t he | efpresrethtofaithef ogee i oywing From pthentpaitidnoHm fA omasly HoardoRder
portions. A mask board 24 having a rectangular hole 24a is installed on the
top of havdng & ¢eactiangular hnle Bta s dnstalled on the akep sefiethe the
dust collection section 4, by engaging |ock holes 20a of the plate .
r et ent PdRt@adetantiam garsk IfojMeichhis the @in Hataks e ©D4thenhe mask
-board 24 is adapted to converge an air flow wi_thin the stretching range of
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formed by considering the stfetching range of the discharge
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wires 21, the air flow direction, etc.

On the other hand, nine plate retention grooves 25,
which are parallel to each other to retain the discharge and
ground plates 18 and 19, are formed inside the plate retention
case 20 by projecting ribs, and fixing holes 26 are provided
on the bottom to insert the fixing projections 22 and 23 of
the discharge and ground plates 18 and 19. Two long vertical
slits 27 are provided at the lower part of the right side 6f_
the plate retention case 20 to expose one of "the retained -
discharge plates 18 and one of the retained ground plates 19 g_,
to the outside of the case for connection to the high-voltage
power supply 5.

When the dust collection section 4 is constructed, the
discharge plates 18 and the ground plates 19 are mounted
alternately in the plate retention grooves with their respec- .
tive fixing projections 22 and 23 inserted in the fiximg holes

26 of the plate retention case 20. Further, as shown in



slits 27 are provided at the |lower part of .the right side of the plate
retention case 20 to expose one of the-'retained discharge plates 18 and one
of . the retained ground plates 19 to the outside of the case for connection
to the high-voltage power supply 5. Wen the dust collection section 4 is
construeted, the discharge plates 18 and the ground plates 19 are nounted
alternadely in the plate retention grooves with their respec- tive fixing
proj ecti ons E2gund 23 itweeilbag elasitdcl fixigghuembers @B wmd ZA%tare engaged
retention case 20. Further, as shown in 9 Figure 5, two long elastic
fixi ng nenbewithgthadfisingemenhegeengiagemensd notichgsn2ige anghdgeathithe
not ches 22a and 23a of the fixing projections 22 and 23 of the discharge
and ground pFikéBeg1Brodgctdonspadgeando 28hefothei dd sgharige gngk griounsht i on

case 20 through the_fixing_holes 26 of the case wi.th the_ discharge plates
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Each of the elastic fixing members 28 and 29 has conduc-

tivity as well as elasticity which enables the member to be

Wt expanded and contracted 1n the lateral direction; in the
embodiment, the elastic fixing members are formed by incurving
long plates of stainless steel so as to make the section like
a upturned letter U. Thus, their elasticity is used to engage
the elastic fixing members 28 and 29 with the fixing member
engagement notches 22a and 23a of the fixing projections 22
and 23 of the discharge and ground plates 18 and 19, thereby
fixing the discharge and ground plates 18 and 19 in the plate
retention case 20 with the discharge plates 18 electrically

O ‘connected to each other and the ground plates 19 electrically
connected to each other.

The dimensions, etc., of the fixing member engagement
notches 22a and 23a slightly vary because the intervals be-
tween the fixing projections 22 of the charge plates 18 and

- between the fixing projections 23 of the ground plates 19 are

comparatively long (about 9 mm). In such a’case, the-elastic

fTixing members 28 and 29 can also be engaged with their re-
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engagenent notches 22a and 23a of the fixing projections 22 and 23 of the
di scharge and ground plates 18 and 19, thereby fixing the discharge and
ground plates 18 and 19 in the plate retention case 20 with the di scharge
plates 18 el ectrically connected to each other and the ground plates 19

el ectrically connected to each other. The dinensions, etc., of the fixing
menber engagenent notches 22a and 23a slightly vary because the intervas
be- tweREEhtve i Rohghesoréat ABAs232 ®ithhbhe Haembepsa28sand aFd_sF@m@(en‘bt he
fixin rqj ections, 23 of- the ground plates 19 are conparatively |ong (about
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el astic fixing menbers 28 and 29 fromfalling off Tongitudina - Further,
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the fixing menber burying recesses 30 at shift positions of the fixing
proj ec-lower face of the plate retention case 20 to prevent the
engaged elastic fixing members 28 and 29 from falling off
longitudinally. Further, if a plurality of fixing member e’
retention projections 31 are providéd in the fixing member
burying recesses 30 at shift bositions.of the fixing projec-
tions 22 and 23 and are pressed into contact with the. engaged
elastic fixing members 28 and 29 for retaining them, looseness
between the plates 18 and 19 and the plate retention case 20
can be secured.
In the air cleaner according to the embodiment, power is
supplied from an external source through the power connector 7
to the high-voltage power supply 5 to generate high voltage
(about 6 kV), and the high voltage is applied between one of
the discharge plates 18 and one of .the ground plates 19 ex-
posed from the two slits 27 of the plate retention case 20.
At this time, since the discharge plates 18 of the dust col-
lection section 4 are electrically connected .to each other by -

the conductive and elastic fixing member 28 and the gmound

plates 19 are electrically connected to each other by the

11



tions 22 and 23 and are pressed into contact wwth the engaged el astic
fixing nmenbers 28 and 29 for retaining them |ooseness between the plates
18.and 19 and the plate retention tase 20 can be secured. In the air

cl eaner according to the enbodi nent, power is supplied froman external
source through the power connector 7 to the high-voltage power supply 5 to

?ﬁEeL?tﬁZi TeetIa s @it olpshie SRS MRPRY Ay A Juah T taggen
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the ground plates are e connected to eac by the 11

conductive and el ashidn find i JE Rl iid'QpPied Yd isers U | @fsénrgé he

hi gh-vol t age power supply 5 I's applied between all discharge plates 18 and

ground pl at eg;lh%eswi@ diif tHdprudPgA d te AR | Kbriid\QEIsdHier £é S6ES B6

pl ates 18 and the ground plates 19, corona discharge occurs between the

di scharge w metwdernftid & alfdaritel &l WY alb disdiage flates 18.and
this state, the blower 11 is acti- vated to draw air through the punched

metal cover Zhentgrduirl pliatesnii9 . caskn e stade | thaibldwexw XX abs tdetiop
of the dust collection section 4 into gaps between the discharge
vated to draw air through the punched metal cover 2 into the
main unit case 1 and make the air flow from the top of the
N\ dust collection section 4 into gaps between the discharge
plates 18 and the ground plates 19. At this time, the air
flowing into the dust collection section 4 is converged in the
stretching range of the discharge wires 21 of the discharge
plates 18 by the mask board 24 mounted on the top of the plate
retention caée 20. That is, all the air flowing into the dust
co;lection section 4 passes through the corona discharge
occurring area.

Compafatively large dust in the air flowing into the
dust collection section 4 is first removed by the punched
metal cover 2, then small dust passing through the punched
metal cover 2 is made anodic by corona discharge in the dust
collection section 4 and is absorbed into the ground plates
19. At this time, the air always passes through the corona
- discharge occurring area, thus dust contained in the air can

" be removed efficiently. . -

The clean air from which dust is removed through the

12
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plates 18 and the ground plates 19. .At this tine, the air flowing into the
dust collection section 4 is converged in the stretching-range of -the

di scharge wires 21 of the discharge plates 18 by the mask board 24 nounted

on the top of the plate retention case 20. That is, all the air flow ng
into the dust collection section 4 passes through the corona di scharge-.

\ : jal | ' e Ai.r flawing into the dyst
3ol | et ey 5830 VI Tactioh £ Aiod howif ity ek ft PLosRerin
smal | @ushtpansl nefidiorghd st 1A otil eiGor’ 4 2l U YOGS, by
corona di scharge in the dust collection section and i s absorbed Tnto the

groundipeat 8% the MleddorddatTon detdion @ WRYS 1RA ddd P ¢ corona
di scharge occurring area, thus dust contained in the air can be renoved

ef fi ci perifymeThectlion 15 as reguived) dhen is ety ht T tid e i
dust collection section 4 is guided toward the blower 11 |locat- ed at the

| eft obuthetdBsandolal eatritoofsdhic punéhaddmetadeedvier i2zad ahd sut-

deodori zation section 8 and is perfumed at the perfune section-15 as
requi r édidet pénthe medn omiltf caset e aTheooperatloandfa thar taiaf dXYeamunched
metal cover 2 to the out- side of the main unit case 1. The operation of

t he ai Brcilgagongroildedobyr dhiecgomEroie sesitionl Bsection 6. As descri bed

bove, the air cleaner according to the
a As described above,gthe air cleaner according to the

invention can collect dust efficiently by installing the mask
board at the air upstream side of the dust collection section o’
4. The following problems should also be considered to deter-
mine the size and location of the rectangular hole 24a of-the

mask board 24: It is difficult to make corona discharge occur

at the ends of the discharge wire stretching range depending

on the thickness of the discharge wire 21; and if an air flow

is narrowed too much, the air flow quantity that can be pfoc-

essed by the air cleaner lowers. 1In the embodiment, air flows
obliquely from the top of the dust collection section toward

the left, thus the left margin of the rectangular hole 24a of ~
the mask board 24 is put to the inside. Experimentally, when

the difference A between the left margin of the fectangular

hole 24a of the mask board 24 and the left end of the dis-

charge wire stretching range (see Figure 3) was made about 4

mm, the maximum dust collection efficiency was able to be
accomplished, provided that the pitch between plates was 9 mm,

that the thickness of the discharge wire 21 was 100 gz m, that

13
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invention can collect dust efficiently.by installing the mask board at the
air upstream side of the dust collection section 4. The follow ng problens .
shoul d al so be considered to deter- mne the size and | ocation of the
rectangul ar hole 24a of the mask board 24: It is difficult to nake corona
di scharge occur at the ends of the discharge wire stretching range

dependi g on gifae &W%ﬂaé@%ég %’W,Q%QM "thedl tH o ﬁbv@'%aé%%b.s
narrowed too nuch, "'the air ow quanti1ty that can be proc- essed by the air
cl eaner |owensgdongihe embodinent, air flows obliquely fromthe top of the
dust collection section toward the left, thus the left margin of the
rectangul ar hol e 24ge0ftwd@e1mstd dofli ndd nembéts 1238 il i idl%e engaged
Experinmental |y, when the difference A between the |eft nmargin of t%e
rectangul ar kwdlth Zhe dfixdihg watbdroanatbnint Hotdhrid 23wl said t2@a dbB- the
charge wire stretching range (see Figure 3) was made about 4 nmm the

maxi num dust fdadiner prayj exftfioriserzd/ amt Zdlof tthebaimnhamge dHmil, gypowvd ded
that the pitch between plates was 9 mm that the thickness of the discharge
wire 21 was bld@tesr A8 andatlol3 thendhy Himiing thel idgehareges dates dld hand
the air flowrate was 1.5-2 nis. The two elastic fixing nmenbers 28 and 29
are engaged wiheh steund jplatefe dfrine fiheyddate Fetenddom cafn) IBAbHithee
fixing projections 22 %nd 23 of the di schargefaq:% ground plates 18 and 19,

thereby fixi FgUehd18es ditf FEHN AMSFHcki@n of the’ dust collection sectién

4 of the air cleaner according to the invention.

14



the ground plates 19 in the plate retention case 20 at the sane tine for
egsy construction of the dust collection section 4 of the air cleaner
according to the invention. 14 CLAIMS 1. An air cleaner conprising a
dust collection section in which a plurality of discharge plates -carrying
a discharge wire are arranged in parallel to and alternating with a -

plurality of ground plates, a high- e power supply for applying a_*
vol t age between sai d di scharge plataﬂAiﬁ said ground plates of said dust
col l ectjon section, and a blower for making air flow intoa gap between said
di scharkye 9t & cleaner dcoPBrhEing o2 cdust ealliegtiienceertéonodnsecti on,

for dust | | ectjon corgna di scharge between the dis- charge wires of
sai d o Gieh g%_‘bir'é’f%ﬁ/%o° Alsgheree plates -earryingl ajdsschense adreon

on an EEEaREeBEs 38, baftiief s6"OR altrireking UG & SARGUAEBIPL GO o .
Sard- abiptely g B R SARIT AT 8% Sicording to claim I 15
a voltage between said discharge plates and said ground plates
of said dust collection section, and a blower for making air
flow into a gap between said discharge plates and said ground
plates of said dust collection section, for dust collection by
corona discharge between the dis- ~’
charge wires of said discharge plates and sald ground plates
of said dust collection section,
wherein said air cleaner further comprises a mask board
disposed on an intake side of air flow through
sald dust collection section for converging the air flowto
the discharge Wires of said discharge plates

of said dust collection section.

2. An air cleaner according to claim 1

15
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further conprising fixing parts with which said discharge plates and said
ground pl ates are fornmed; a conductive discharge plate fixing nmenber being
engaged with said fixing parts of said discharge plates; and a conductive
ground pl ate fixing nmenber being engaged with said fixing parts of said
ground .pl.ates, wherein said discharge plates are connected to each other
and saidground plates are connected to each other by pressing said fixing
parts into contact with said fixing nenbers correspondi ng thereto when said
di scharge and ground plates are installed. 3. The air cleaner as clained in
claim2 wherein said fixing parts with which said discharge plates are
forped are arranged on a straight Iine when they are nounted in said plate
retention case, said discharge plate fixing nenber engaged with said fixing
parts being formed like a straight line; and said fixing parts wi th which
said ground plates are fornmed are arranged on another straight |ine not
essentially cfossing the straight line on which said discharge plate 16 |
11 fixing b%ﬁtggrarémf"ﬁﬁ,iépéﬂ &M*P& hB%**%re mounted in said plate
retenti on cawdthsavhiah satd [dbdchdrge platedand rsmiybgreound plates are

N

formed;
a'conductive discharge plate fixing member being engaged

with said fixing parts of said discharge plates; and

— ~a conductive ground plate fixing member being engaged
with said fixing parts of said ground plates, wherein said

. discharge plates are connected to each other and said ground

plates are connected to each other by pressing said fixing
parts into contact with said fixing members corresponding

thereto when said discharge and ground plates are installed.

3. The air cleaner as claimed in claim 2 wherein
said fixing parts with which said discharge plates are
K,f formed are arranged on a straight line when they are mounted
in said plate retention case, sald discharge plate fixing
- member engaged with said fixihg parts being formed like &
straight line; and
sald fixing parts with which said ground plates are

- formed are arranged on another straight line not essentially

crossing the straight 1ine on which said discharge plate

16
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said fixing parts being forned |ike-a straight line. 4. The air cleaner as
claimed in claim2 or 3 wherein said fiXxing parts are fixing projections
'prOJected from sai d di scharge and ground plates, further conprising fixing
hol es through which said fixing projections are passed, said fixing holes
being located at predetermned positions in said plate retention case .

menbor SIBSTE, PRETEs PE ol MHEm e aF S puTtiad o ossﬁaiéjcél'é%é'g Tht e
¥etx.eﬂé,*%%F%?S’Rﬂ%%e'e%ta@? #5‘31“21&03&1%%&"15%&2. ek Ehanssd h O%JEQSZa;?e
br essedal ot 2153 MEAGartid eI fdriid 11RL: d%ffqr%ir%& e ¢! eaner as

s is fornmed like’

clainmed 1n c a|n13 or wher ei n éac _

a U shaped in section by bending rectangular plate material along a

| ongitu- dinal center line; and each of said fixing parts has a notch, 3
wher ei .t Mhebatirownehnehe ad Shanged AhMeahi1gAeh oaf ISaindriin Ng Menbers s
inserted into said notches of said fixing parts. 17 6. The air cleaner

as clained i satdaifdxingupaires arel Fdixnag projectashey pradljIEtdd fF6H ections
for holding the top of the U shaped form of each of said fixing nenbers,
sai d f eaildgdischarge and ground plates,
further comprising fixing holes through which said
fixing projections are passed, said fixing holes being located
at predetermined positions in said plate retention cése corre- A
sponding to positions of said fixing projections,
said fixing members being opposite to said fixing holes
and located outside said plﬁte retention case,
wherein portions of said fixing parts passed through
said fixing holes hnd projected to the outside of said plate

retention case are pressed into contact with said fixing

members.

5. The éir cleaner as claimed in cla;m's or 4 wherein ),
each of said fixing members is formed like a U shaped in
section by bending rectangular plate maferial along a longitu-
~dinal center line; and
each of said fixing parts has a notch, wherein the
bottom of the U shaped form of each of said fixing members is

inserted into said notches of said fixing parts. e

17
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menber retention projections being prqovided in said plate retention case.
7. An air cleaner constructed and arrahged to operate substantially as. -
her ei nbef ore described with reference to and as illustrated in Figures 1 to °
5 of the acconpanying drawings. 8. A vehicle including an air cleaner

according to any one of the preceding clains. 18 11111111 111111 11111

11111 &iillﬁ.*The %ir éleané¥ as %laiﬁ;d in claim 5 further including .
fixing member retention projections for holding the top of the
. U shaped form of each of said.fixing members, said fixing .
member retention projections being provided in said plate

retention case.

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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