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I nvention The present I nvention rel ates to an electrostatiabo2\12LT~-58
precipitator to be used in a power plant, a cenment plant, an industrial
waste incinerator, a road or a tunnel for renoving:floating particles or

radi oactive dust, or for cleaning indGor air. Description of the Related

Art The el ectrostatic preci pi tator I's based upon the principle
that dust is caught in a dgsghargstReiti pre@ipfrd®shine using a high
vol t age. In a casing of the electrostatic precipitator,

di scharge el ectrodes (or negative electrodes) for establishing a
non-uni form electric field and dust-collecting el ectrodes for collecting

the dust are spaced apart pgafRgrEGRBNEROTHE PPOFENEroach other. A
hi gh voltage is applied betweem the discharge et ectrodes and the

dust - col | egliieRg BlreehkO98Senadne! ectricity is discharged in

The present invention relates to an electrostatic
precipitatdr to be used in a powér plant, a cement plant, an
industrial waste incinerator, a road or a tunnel for removing
floating particles or radioactive dust, or for cieaning
indoor air.

Description of the Related Art

The electrostatic precipitator is based upon the
principle that dust is caught in a discharge portion of a
machine wusing a high voltage. In a casing of the
electrostatic.precipitator, discl'}arge electrodes (or negative
electrodes) for establishing a nén-uniform electric field
and dust-collecting electrodes for collecting the dusf are
spaced apart and arr;'ange.d opposite each other. "A high
voltage is applied between the discharge electrodes and the
dust-collecting electrqdes, and elecfricity is discharged in
the air between the two electrodes. Both a positive and a
neagtive discharge ' may  be used, a positive discharge,
however, produces less ozone.

In a prior art electros'tafic preéipi'£;£or 100, shown in
Fig. 14, a plurality of. platé s.haped. me_ta_l dust-collecting

electrodes 200 are positioned ‘at a - spacing so that their



the aif between the two el ectrodes. Both a positive and a neagtive

di scharge nmay be used, a positive discharge, however, produces |ess
ozone. In a prior art electrostatic precipitator 100, shown in Fig. 14, a
plurality of plate shaped nmetal dust-collecting electrodes 200 are
positioned at a spacing so that -their -2- faces are parallel.

A plurality of wres 400 each suspending a plurality of discharge

el ectrodes £ 300  aggei nterhased betwean the,dasiegol lRct i Rorel eCtgpdese 200
The air to be treated is Introduced between the el ectrodes, parallel with

the faces %fuséptég}#gl? ;]c Il F%Egglﬁ ect&pde&i%‘gpa ge The1di-ecBakge SRetroges

300 may be supp of o e wmres ut also by rods or pipes.

A high negaitnit\é%:p\é@etd”‘gﬁejuﬁe@l@pltih%d é@sé—%ﬂé&gﬂ@eelectrodes 200. The
air to be treated is introduced between the electrodes,
parallel with the faces of the dust-collecting electrodes
200. The discharge electrodes 300 may be supported not only
by the wires _400, but also by rods or pipes.

A high negative wvoltage 'is applied to the discharge
electrodes 300 with respect to the dust-collecting
electrodes 200 to establish a corona discharge in the air,
thus forming charged zone between the dust-collecting and
discharge electrodes. The air to be treated is passed
through the charged zone _to negﬁtively charge dust particles m
floating in° 1.:he air. The charged dust partic].es m may then
be collected and. trapped by the dust-collecting electrodes
200, which are at a positive potential with respect to the
dust particles m. in addition, the electrostatic
precipitator 100 may be equipped with a blower for feeding
the air to be treated.

In the apparatus thué constructed, as shown in Fig. 15,
the dust-collecting electrodes 200 are disposed at an equal
spacing a, and the discharge electrodes 300 are disposed at
an equal spacing b between dust—cqllecting electrodes 200.
When a high negative potential is applied to the discharge

electrodes 300, a non-uniform electric field is established



el ectrbdes 300 with respect to t he dust-col l ecting el ectrodes
200 to establish a corona discharge in the air, thus form ng charged zone

between the dust-collecting and discharge electrodes. The air to be
treated is passed through the charged zone to negatively charge dust
particles mfloating in the air. The charged dust particles mmay then be

collected and trapped by the dust-collecting el ectrodes 200, which are at a

positive pohenth@l Mt hpeeslent tRet NEL&WiStodeday CkRE cdRona disdharge
addi tion, the electrostatlc precipitator 100 may be equipped with a

bl ower for t@ﬁhtf@a&‘ir’i tenas Ufeaéﬁéi ai8chheg@PRILRLYSaERUS00. As a

constructe own |n dust-collecting el ectrodes 200 are

di sposed a egglgqua+h§palca,ggz%d aﬂl SR0epale¢Ei86€5 3Ud! @etter
be meen us

di sposed at "an €qu spaC|ng t-collecting el ectrodes 200. Wen

a high negathy 8c98he’}§# BBBltigflst 0ot harll SGRaLIEoF1 E6LI RGeS 1 b res

non- unlfornle €ctric |s est abl 1 shed
200 directly opposite the ends of the discharge electrodes

300, because of the large voltage difference between the ends
of the discharge e}ectrodes 300 and the dust-collecting
electrodes 200.

In another example of the prior art, as shown in Fig.
16, an electrostatic precipitator 110 include dust-collecting
electrodes 510 ha\.ring' faces formed with a plurality of
apertures 510a. The dust-collecting electrodes 510a are
arranged at a ri'ght' angle with respect to the flow direction
(arrow) of t'h.e air. The electrostatic precipitator includes a
plurality of discharge electrodes 610 comprised of rectangular
metal plates with saw-toothed portions 610a on their edges.
The discharge electrodes 610 are arranged so that their faces
are arranged in parallel with the flow direction of the air.

As shown 1in Fig. 15, héwever, the dust particles m
collected by the dust-collecting electrodes 200 tend to move
slightly in the air £flow direction. In addition, after a
layer of dust particles m have coated the collecting €faces
of the dust-colleéting electrodes 200, the surface of the
layer of collected dust particles becomes slippery and dust

particles to be collected by . the dust-collecting electrodes



31n the air between the electrodes by the corona discharge fromthe

| eadi ng ends of the discharge el ectrodes 300. As a result, the ionized
(charged) dust particles mare better collected by the portions of the
dust-collecting el ectrodes 200 directly opposite the ends of the discharge
el ectrodes 300, because of the |arge woktage difference between the ends of
t he di scharge el ectrodes 300 and the dust-collecting electrodes 200. In

anot her exmiqapf dagy | Uhedl kradpiaOWMACckRohi Jof16tnan glestEost afisia.
precipitator 110 include dust-collecting electrodes 510 having faces

formed wi %gl v UrghédY a CH(}J&QP%QPE? le ObP%Raks Wy FHSH- 8! |HEd NBear

el ectrodes a are arranged at a right angle with respect to the flow

direction (gid oWndy Ui e HIBHRGE O81BLLELBEEC! PLhALE LAE! UdfSctric
plurality of discharge el ectrodes conprised of rectangul ar
field is strong, it floats downstream past an area where the
electric field is weak, and the electrostatic precipitator
fails to provide a high cleaning percentage.

In addition, the dust particles to be collected may be
partially ionized, thus becoming inversely ionized
particles, as indicated by m . The inversely ionized
particles m- may be collected by the discharge electrodes 300
in the non-uniform electric field.. In a case where, for
example, the discharge electro&es 300 have faces opposed to
the dust—collecting'electrodes 200, as shown in Fig. 15, the
non-uniform ‘e:lectric field may be established so that many
inversely ionized particles m- are collected by the discharge
electrodes 300 (as shown in the lower portion of Fig.. 15).
As a result, a clogging phenomena may occur, wherein dust
particles are collected by the ionizing 1lines (or the
discharge electrodes). This clogging phenomepa causes the
problem that the discharge current is weakened.

In the épparatus shown in Fig. 16, on the contrary,
there is proposed a device (as disclosed in Japanese Patent
Application Laid-open No. 31399/1991) for wvibrating the
dust-collecting electrodes 510 so as to prevent the clogging

phenomenon. When this vibrator acts, however, portion of the
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es with sawtoothed portions 610a on their edges. The di scharge
610 are arranged so that their faces are arranged in parallel
| ow direction of the air. As shown in Fig. 15, however, the dust
m col |l ected by the dust-collecting el ectrodes 200 tend to nove
in the air flowdirection. ~ “I'n addition, after a |layer of dust
m have coated the collecting faces of the dust-collecting
OPredfiba Sgﬂﬁc € palrtlildg els@Y i QLecobﬁﬁééfflaﬁli?t DYt €§n  the
i ppery and dust particles to be collected by the dust-collecting
-4- easily escape the trapping action of the electric field.
once  a dust particle breaks away froman area near the ends of

the discharge el geiy odgge Whgke L0%18LRGhE C Jictidhddes "0 hirddahS in

downst ream past an area

parallel with the flow direction, on the other hand, the
discharge electrodes 300 may be arranged in multiple stages
so that the dust left uncollected by an upstream stage may be
removed at a downstream stage. Unfortunately the downstream
stage has a 1low collecting pércentage. This 1is because
larger dust particles have a higher charging capacity and are
more likely to be immediately collected at the upstream side,
whereas smaller dust particles have a lower charging
capacity and are less likely to be collected at the upstreadm
or downstream sides. If the séacing between the different
kinds of ;e’lectrodes are gradually narrowed toward the
downstream side, lthe electric field would be accordingly
intensified to collect the smaller dust particles af the
downstream side. Since, however, the spacing a is unchanged
at the downstream side, the efficiency is not high. Because,
it is structurally impossible to narrow the spacing, the
efficiency is low for the large depth.

The dischar_ge electrodes 610 shown in Fig. 16 have a
one~stage structure in the flow direction, and these
structures have to be arrénged in multiple stages so as to
enhance the. efficiency. The multiple stages cause the depth

of the electrostatic precipitator to be enlarged, thus



electrtc field is weak, and the electrostatic precipitator fails to provide
a high cleaning percentage. In addition, the dust particles to be collected

may be partially i oni zed, t hus becom ng i nversely i oni zed

. particles, as indicated by [err]. The inversely ionized particles
‘[err] may be collected by the dischargesel ectrodes 300 in the non-uniform
electric field. In a case where, for exanple, the discharge

el ectrodes .33@9nRave,f acesoiiiPseqnt 0 the dust -pldeLct idaguelraqt r oggs 204G,
-as shown i rr]aFlgng 15? t he non- uni fgr m efiect ric sﬁ% el d rra3g/lube establi shec?la
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el ectrodes as shown int ower portion o
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.the ionizing-lines (or t I scharge ‘el ectrode s cl'oggl ng
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the apparatus s . e confrary, ere I S propose
devi ce (asfgbgg|Q§?dthQ‘E&Eﬂ%?%ﬁéggen&f recessed, on the contrary, the

dust-collecting efficiency is deteriorated.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
electrostatic precipitator which is eaSy to assemble and
which has improved air cleaning efficiency.

In order to i achieve the -above-specified object,
according to the present invention, there is provided an
electrostatic’ precipitator that includes a plurality of
arrays of spaced parallel dust-collecting electrodes. - Each
array (hereinafter referred to as a "dust-collécting
electrode group") is comprised of a plurality of rectangular

dust-collecting electrodes arranged soO that their faces

extend vertically and are opposed +to each other. The
dust-collecting electrode group includes first
spacing-adjusting means for fixing the rectangular

dust-collecting electrodes in each group at a predetermined
spacing from each other. The dust-collecting electrode
groups are sequentially arranged in the electrostatic

precipitation at a predetermined spacing from each other such



Application Laid-open No. 31399/1991) for vibrating the

dust-coll ecting el ectrodes 510 so as to prevent the cl oggi ng phenonenon.
When this vibrator acts, however, portion of the 5 col | ected dust
particles mare undesirably floated in the air. Wth the dust-collecting
el ectrodes 200 arranged in parallel wth-the flow direction, on the other
hand, the. discharge el ectrodes 300 may be arranged in nultiple stages so

that the dyghtl affe UBSEELCOECAHY &l tRSST FECR S 0818BY rB8es ege\éecba&talqel
downst r eam st age. Unfortunately the downstream stage has

col I ecting¢operGRit agfow  afbbétids B%Cal&ﬁg | agger gHsking't lt‘ﬁ%aﬁga’gzééat

hi gher chargi ng capacity and are nore likely to be imedi ately col

t he upstregqbgkggstg@g&ea§ec1§g@££g£ dust particles have a |ower
char gi ng

The electrostatic precipitator also includes a plurality
of arrays of discharge electrodes. Each array (hereinafter
referred. to as a "discharge electrode group") includes a
plurality of rectangular discharge electrodes having saw-
toothed portions at their edges. The discharge electrodes are
juxtaposed to each other so that their faces extend vertically
and opposed to each other. The discharge electrode group
"includes second spacing-adjusting means for fixing the rectan-
gular discharge electrodes in each group at a predetermined
spacing from each other. The_discharge electrode groups are
sequentialIY'.arranged at a predetermined spacing from each
other and are arranged so that the faces of the discharge
electrodes are parallel to the flow direction of a gas paésing
through the electrostatic precipitator. The discharge elect-
rode groups are interposed at a predetermined spacing between
adjacent pairs of the dust-collecting electrode groups.

In the above-specifiéd construction, = moreover, the
predetermined spacings between the dust-collecting electrodes
and the predetermined spacings between the discharge
electrodes, which are fixed by the first and second spacging
adjusting means, are sequentially nafrowed from the upstream

side of the electrostatic precipitator to the downstream



capacity and are less likely to be collected at the upstreadm or downstream
si des. I f the spacing between the different kinds of electrodes are
gradually narrowed toward the downstream side, the electric field
woul d be accordingly intensified to collect the smaller dust particles at
t he downstream si de. Si nce, however ,- 8the spacing a is unchanged at the
downstream side, the efficiency is not high. Because, Is structurally

. e h 5 £fi |
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equired f?ectrgstatlc prec1p1tator to the downstream side.

Under the above constitution, according to the present
invention, the dust-collecting electrode gr.oups and the
discharge electrode groups are arrangéd sequentially, and
alternately, in the flow direction of the gas. This
arrangement' can Dbe achiéved by first constructing the
dust-collecting electrode groups and the .discharge electrode
groups utilizing spacers (or the spacing adjusting means) and
then mounting the _dust-collecting and discharge electrode
groups in a casirig. The casi'ng may be equipped with a
plurality df’ mounting brackets (or spacing-adjusting meansj
juxtaposed transversely of the air passage for mounting the
plurality of dust-collecting electrodes and the plurality of
discharge electrodes separately. In the multistage
construction, too, the assembly can be made in a similar
manner.

Since, in this case, the electrodes at an equal
potential are connected by the predetermined spacing-adjusting
means, the spacing between the electrodes need not be
considered at the assembling time. Moreover, the electrodes
at the equal potential are positioned in the bulging

direction, so no structural problem_ is caused by the warping



instal fation. In addition, when the plate-shaped el ectrodes are
vertically extended, it 1is necessary to prevent the electrodes
frombulging in a direction perpendicular to the faces of the el ectrodes.
If recessed, on the contrary, the dust-collecting efficiency is
deteriorated. SUMVARY OF THE | NVENTI ON ¢\n- obj ect of the present invention
is to provide an electrostatic precipitator which is easy to assenble and
whi ch has i emhdrr cleaning efficiency. In  order to achieve the
above-specified object, according to the present invention, there is

brovi ded an el eq St gkt cB18EERLAG! O'e1dbEtoad NClgiiRips 2 aRBUT 231 §¥na e

arrays of spaced parall dust-col'l ecting el ectrodes. Each array

(herei nafte(,_rd_ ec Iegﬁ ugg?u? ' gé ar?anﬁaﬁus'[ha(?@ I i,_ngpfgegléﬂd.epgfe ng

I's conprise rectangu r dust-collecting electrodes

arranged  sgoddiad %e'gac aCS%nSétegg &Y caldon a&‘Psct?ézegeOpQPéégfo

each ot her® st-col'l ecting

first group discharges electricity toward the two adjacent

dust-colleéting electrode groups arranged at the upstream and
downstream sides. As a result of this electriéal discharge,
the dust particles in the air tend to be more attracted to
the downstream edges of the electrodes of the dust-collecting
electrode group arraﬁged at the upstream side of ech
discharge electrode group, rather than the dust-collecting
electrode group on_ the downstream side of the discharge
electrode groups. Even. if the upstream edges of the
elecfrodes o:f a ddwnstream dust-collecting electrode group
are confronted by a discharge electrode group, they tend to
collect 1little dust because they are exposed to a flow of
air that has ali‘eady ‘been cleaned by an upstream dust-
_collecting electrode group. Moreover, the dust, if collected,
can be easily dropped by vibrating the dust-collecting
electrode groups. Incidentally, the dust-collecting electrode
groups are arranged downstream of the discharge electrode
groups to reinforce the casing.

By the first and _second spacing adjusting means, the
spacing between the individual dust-collecting electrodes and

discharge electrodes 'of the dust-collecting electrode groups



spaci ng- adj usti ng means for fixing t he rectangular
dust-coll ecting el ectrodes in each group at a predeterm ned spacing from

each other. The dust-collecting electrode groups are
sequential ly arranged in t he el ectrostatic precipitation at a
- predeterm ned spaci ng from each ot her-sgch 7 that the faces of the

dust-collecting electrodes are parallel to the flow direction of the gas

passing t hré)r%gh Lhe elcﬁ%tgh%szt%t ] cefé§§£%éé at ggou"[ge ga‘?{:t rgst aEF&uentégély

precipitator al s0 rncludes a ural i arrays" of scharge electro
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i ncl udes a pi y of” I sChar ge el’ectro avl ng saw
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intensity and the current density at the downstream side,
thereby enhancing the performance of the multistage
dust-collecting function. Moreover, the spacing between the
dust-collecting electfode Qroups and the discharge electrode
groups can also be sequentially narrowed from the upstream to
the downstream side of fhe gas passage' to improve the
performance of tﬁe multistage dust-collecting function.

From the above constitution, the spacing between
electrodes of the same kind and different kinds can be
sequentially narrowed in the dust collecting electrode groups
and the diScLarge electrode groups arranged at the downstream

side to increase the electric field intensity and the current

density applied to the dust at the downstream side.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view shoWing a portion of an
electrostatic preéipitator according to an embodiment of the
present invention.

Fig. 2. is a perspective view showing the electrostatic
precipitator of Fig. 1.

Fig. 3 is a top plan view showing the arrangement of

dust-collecting electrodes and discharge electrodes of the



and opposed to each other. The discharge electrode group includes
second spaci ng-adj usting neans for fixing the rectan- gul ar di scharge

el ectrodes in each group at a predeterm ned spacing fromeach other. The
di scharge €l ectrode groups are sequentially arranged at a predeterm ned
spacing fromeach other and are arrangqq so that the faces of the discharge
el ectrodes are parallel to the flow direction of a gas passing through the

el ectrostati ecipitator. . The disc e | t - r,ode groups are

i nt er posed ﬁfeg 5?%@%{:%?#5%%1%%%%?6% sgge{“\%’eelﬁl gfﬁgdcelrit pairs of the
dust-col |l ecting glectrode groups. | t he Qve- i_fi .
constructi on, ﬁb?eo er s & hgo%rEESPervrﬁ%“éd%gﬁacﬁlzlglgs%br&t\‘?&gn Fﬁ% actions
dust-col |l ecti_ng, el ectrqdes .and t he redet erm ned spaci ngs bet
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adj usting nean are seguentiall nar r qued frcngfgmefmwtrean1side of the

s al |
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Fig. 5 is a top plan view of an embodiment in which the
spacing between electrodes is varied.

Fig. 6 is a top plan view of an embodiment in which the
spacing between .electrode groups is varied in the gas flow
direction.

Fig. 7 1is a front elevation vi.ew showing a dust-
collecting block of another embodiment of the invention.

Fig. 8 is a JJ.Eront elevation view showing a discharge
block of another embodiment of the invention.

Fig. 9. is a -sectional view showing an electrostatic
precipitator iﬁ which the dust-collecting block of Fig. 7 and
the discharge block of Fig. 8 are combined. |
| Fig. 10 is a perspective view showing a structure for
mounfing the dust-collecting electrodes shown in Fig. 7.

Fig. 11 1is a -perspective view showing a portion of a
comb-shaped guide frame for supporting the central portion of
the dust—collecting elecfrodes shown in Fig. 7.

Fig. 12 is a top plan view showing the arrangement of
the dust-collecting electrodes of Fig. 7 and the comb-shaped
guide frame.

Fig. 13 is a perspective view showing a portion of a



8 'si de. The predeterm ned spaci ngs between the dust-collecting el ectrode
groups and the -di scharge el ectrode groups are al so sequentially nar r oned
from the upstream side of the electrostatic precipitator to the
downstream si de. ‘Under the above constitution, according to the present

i nvention, the dust-collecting electirzode groups and the discharge

el ectrode groups are arranged sequentially and alternately, in the flow
direction he as. h ev b
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Fig. 15 is a top plan view showing the arrangement of
the electrodes of Fig. 14.

Fig. 16 is a perspective view showing the arrangement
of the electrodes of another electrostatic precipitator of

the prior art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described in connection
with several embodiments and with reference to the
accompanying .drawings. As shown in Fig. 1, a plurality of
dust-collecting electrodes. 2, in a shape of rectangular
_plates, are connected between spacere (or spacing—adjﬁsting
means) 7 (7a, 7b and 7c¢) to form an array 8 of dust-
collecting electrodes (hereinafter referred to as
"dust-collecting electrode group 8"). A plurality of
discharge electrodes 6, having saw-toothed portions 6a at
alternate edges, are connected between spacers (or
spacing-adjusting means) 9 (9a and 9b) to form an array of
discharge electrodes 10 (hereinafter _refefred to as
"discharge electrode_ group 10%). The dust-collecting

electrodes 2_ and the discharge electrodes 6 are made of



di'schar ge el ectrodes separately. In t he mul ti st age
construction, too, the assenbly can be made in a simlar manner. Since,

in this case, the electrodes at an equal potential are connected by
t he predeterm ned spaci ng-adjusting nmeans, the spacing between the

el ectrodes need not be considered at3the assenbling tinme. Mor eover ,
the electrodes at the equal potential are positioned in the bulging

direction, SQdGdd1UG UrébndiOPi &N | fefal'sedsh¥nt haswarflidly stékl). The
phenonenon. The dust-col l ecting el ectrode groups and di schar ge

el ectrode QIuiSg ! HetwRIANGRE. BEYE-EHEL écPlR C-AMEHIRIdd 08ToapROS8d 489
each other so that each di scharge el ectrode group di schar ges

eleCtriCitythet(Hﬁgékaréé“aeléé@}odeadbﬁ%%ﬁk 10, and the sizes of the
spacers 7 and 9 are selected to enhance the air c¢leaning
efficiency of the electrostatic precipitator.

In the electrostatic precipitator 1, as shown in Fiq.
2, a plurality of stages of units 11, in which discharge
electrode groups 10 are arranged and fixed between adjacent
pairs of dust-collecting electrbde groups 8, are suspended
from a casing 12. As shown in Fig. 1, the dust-collecting
electrode groups 8 and the discharge electrode groups 10 are
fixed in the unit 1; by means of screws 13 extending from the
end portions of the spacers 7 and 9. A negative electrode
at a high »Aegative' voltage is connected to the discharge
electrode groups 10, énd a positive electrode is connected
to the dust-collecting electréde groubs 8. The air fo be
treated by the electrostatic precipitator_ is introduced
between the electrodes by a blower.

The sizes and arrangements. of the individual dust-
collecting electrodes 2 and the discharge electrodes 6 of the
dust-collecting electrode groups 8 and the discharge electrode
groups 10 are selected, as shown in Fig. 3, such that the
width s of the discharge eiectrode' 6 is about two times as
large as the width t of the dust-collecting electrodes 2.

The spacing ¢ between the dust-collecting electrodes 2 and



dust-col l ecting el ectrode groups arranged at the upstream and downstream
sides. As aresult of this electrical discharge, the dust particles in the
air tend to be nore attracted to the downstream edges of the el ectrodes of
the dust-collecting electrode group arranged at the wupstream side of
ech di scharge el ectrode group, ratsham than the dust-collecting el ectrode
group on the downstream side of the discharge el ectrode groups. Even

if the URHd e@IRcKEBES ePbctibleelbecid 0888uef taodVfdy €26N 1arge as the
dust-collecting el ectrode group are confronted by a discharge el ectrode

group, they £ be CohbeCdudiiddil fMSingd’Cedueerbiey ape exp@gedspacing! oy
of air that has already been cleaned by an upstream dust- collectlng
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- by vibrating the dust-collecting el ectrode groups. I ncidentally, the
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groups to reinforce the casing. By the tirst and second spacling
adj usting ri?e%?eent h@he discharge electrodes 6 is larger than the spacing
between the dust-collecting electrodes 2. According to the
inventor's past expez_'iences, “the dust-collecting electrodes 2
are frequently sized to have a width of between approximately
10 and 100 mm and a thickness of between approximately 0.5
and 50 mm. The.discharge elect:éodes 6 are frequently sized
fo have a thickness; of between approximately 0.3 and 2 mm.
Incidentally, as the_ discharge electrodes 6 are made thinner,

the electriéal discharge effect is enhanced.

When a»iligh voltage is applied to a discharge electrode
group 10 arranged between a pair of dust—coliecting electrode
groups 8, as shown in Fig. 4, a discharge current -flows
between the discharge and dust—colllecting electrode groups and
establishes a stereoscopic, complicated, non-uniform electric
field. Since the discharge electrodes 6 of the. discharge
electrode group 10 have their adjoining faces héld at an
equal potential, no electric field is established that would
drasticlly reduce the collection of inversely charged
particles m- by the dust-collecting electrode groups 8.
Charged dust particles m are attracted by and deposited on

the downstream edges of the electrodes 2 of the



spaci ng between the individual dust-collecting electrodes and di scharge
el ectrodes of the dust-collecting electrode groups - 10 - and the

di scharge electrode groups can be sequentially narrowed fromthe
upstream side to the downstream side of the electrostatic precipitator to
I ncrease the electric field intensity-asd-the current density at the
downst ream si de, thereby enhanci ng t he per f or mance of t he

O SRR BBy BN MR

dust-col l ecting e roups and I scharge e e groups can
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the gas pass: . he performance of . .
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dust-collecting electrodes, the surface of the dust particle
layer becomes slippery and dust particles to be collected by
the dust-collecting electrodes easily escape the trapping
action of the electric field. However, the dust particles m
are attracted against the gas flow onto the downstream
edges of the electrodes 2 of the dust-collecting electrode
groups 8 by the action of the discharging electric field.
When the dust particles m aggregate and deposit to the point
that they cannot be held by the attracting force, the
particles drop down.' Thus, the air is cleaned.

Moreover: since thé dust-collecting electrodes 2 have
vertical faces, and since the electric field is ﬁon—uniform,
the collected dust 'particleé m drop 'without moving to an
adjoining dust-collecting electrode 2. Since the discharge
electrode : groups 10 have little deposition of the inversely
charged particles m-, they have a low resistance to the
discharge, and the discharge electrodes can maintain a high
discharge current, thus extending the lifetime of the
apparatus}

The relationship between the dust—cbllecting electrode

groups 8 and the discharge electrode groups 10 of the

electrostatic precipitator 1 will now be described with



sequentially narrowed in the dust collecting el ectrode groups and the

di scharge el ectrode groups arranged at the downstream side to increase the
electric field intensity and the current density applied to the dust at the
- downst ream si de. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective
- view showi ng a portion of an electrostasi< precipitator according to an
enbodi nent of the present invention. Fig. 2 is a perspective view show ng
the el ect S Al o pt&gtospf i) sdacdid 73 (b8 dnbgn R TF 14 eW $haukag
t he arrangenment of dust-coflecting el ectrodes and di scharge el ectrodes of

o o SRS GBS DAL O adheo L ToEi g efLChndhes 221 080! oHace

di scharge egl'%:ftreozdefaogtgf, as shown in Fig. 5) the farther downstream
in the air flow they are located. The spacers 9 (as shown in
Fig. 1) used for connecting the dischargg electrodes 6 are
made shorter (b > bl, as shown in Fig. 5) the £farther
downstream in the air flow they are 1located. In short, the
spacings between the electrodes can be narrowéd for the
electrodes located downstream to increase the current
density. As a result, even small dust particles of small
charging capacity can be collected.

On the other hand, what is shown in Fig. 6, the
spacing between the electrodes of different kinds of
electrode gr;ups can be progressively narrowed the further
:downstream tﬁe electrode groups are located (c > cl in Fig.
6). As a result,the field intensity can be streng£hened
downstream to collect even dust particles m of small size.
Moreover, the electrodes arranged downstream can be arranged
so that the spacing between eléctrodes of the same kind and
of different kinds are narrowed so that the field
intensity applied to the dust particles, and the current
density, can be increased in the downstream portions of the
electrostatic precipitator, thus improving the air cleaning
efficiency.

Fig. 7 shows a dust-collecting block 14, in which



electrostatic precipitator showm in Fig. 1. Fig. 5is a top plan view of an
enbodi nent in which the spacing between electrodes is varied. Fig. 6 is a
top plan view of an enbodi nent in which the spaci ng between el ectrode
groups is varied in the gas flowdirection. Fig. 7 is a front el evation

vi ew showt ng a dust- collecting bl ock- @7 anot her enbodi nent of the

i nvention. Fig. 8 is a front elevation view show ng a discharge bl ock

of anot her yapeedhaept Ooklbhgatauent daBt-tbldleBtifiga Setkiceralei ew2showreg
an electrostatic precipitator in which the dust-collecting block of Fig. 7

and the di ggbacgeyblfidacied €0 8nal capivy ned. Fign LBel upbaier speséi U2a
view showing a structure for nmounting the dust-collecting electrodes shown

in Fig. 7.a5080  thk | SLGwd¥er SPe&hd VE1¥bEWoENOVEHY acRoing ON12f ataews- shajeed

gui de frame for supportlng the central portion of the dust-collecting

el ectrodes ;5Re¥WBo58aF Ja 7-plurality of mounting brackets 15 (or
spacing-adjusting means). The mounting brackets 15 have a
predetermined spacing and are equipped with screws 16 (as
shown in Fig. 10) for fastening the plurality of
dust-collecting electrodes 2 to the casing 12 to constract
the dust-collecting electrode groups 8. As shown in Fig. 10,
moreover, the mounting brackets 15 mounted on the lower frame
12b are formed with slots 17 for adjusting the tension in the
dust-collecting electrodes 2.

To the central portions of the dust-collecting
electrodes 2; however, there is attached a comb-shaped guide
frame 18, which is equipped with a plurality of teeth 18a
juxtaposed to be inserted  between the dust—collécting
electrodes 2, as shown in Eigs. 11 and 12. As a result, the
dust-collecting electrodes 2 can be prevented from warping so
that the collected dust can be drdpped down by vibrating the
comb-shaped guide frame 18.

Fig. 8 shows a discharge block 19, in_ which vertically
elongated discharge electrodes 6 are directly attached to a
frame 20 suspended from the casing 12. The frame 20 has its
upper frame 20a and lower frame 20b eqﬁipped with a plurality

of mounting brackets 15 (or the spacing-adjusting meéns).



Fig. 12 is
el ect rodes

a top plan view showi ng the arrangenent of the dust-collecting
of Fig. 7 and the conb-shaped guide frane. Fig. 13 is a

per spective view showi ng a portion of a - 12 - guide rod for

supporting

the central portions t he di scharge el ectrodes shown in

Fig. 8. Fig. 14 is a perspective V|eM/§ﬁomnng a portion of an electrostatic
precipitator of the prior art. Fig. 15 is a top plan view show ng the

arr angenent, of; 16481850 tagd 19&5%0 edtirlbdeld bS ArdeISPGHME ot Wene

show ng the arrangenent

e el ec es of another electrostatic

precipi tat gfy s 1§16 PHEO MUt iddFHRAEILEN @5 ThE RBERERRGD SMBERILMENTS(as

shown in Fig. 10). A guide rod 21 is arranged along the
santoothed portions 6a to stabilize the central portions of
the discharge electrodes 6, as shown in Fig. 13.

A discharge block 19 is interposed between a pair of
dust-collecting blocks 14, as shown in Fig. 9, to consf:uct
the minimum unit of the electrostatic precipitator 1. The
electrostatic precipitator 1, thus constructed, can be
large-sized (having a height of about 10 m, for example),
because no danger arises from warping of electrodes, even
when the dust-collecting electrodes 2 and the discharge
electrodes 6 are as'long as several meters. Incidentally, the
mounting cpération is easier than the first-mentioned
embodiment ahd does not require any spacers.

In addition, the upper frames 12a or 20a of the .dust—
collecting and. discharge blocks may be equipped with _hboks
instead of the mounting brackets 15. The hooks suspend the
upper portions of the dust-collecting electrodes 2 and the
discharge electrodes 6 to +tension the electrodes 2 and 6,
while the lowef portions of the electrodes 2 and 6 are
adjusted and fixed.

According to the constitution of the present invention
thus far described, the dust-collecting electrode groups and

the discharge electrode'groups, formed as dust-collecting and



The present invention will be described in connection with sever al
enbodi nent s and W th ref erence to t he acconpanyi ng draw ngs. As
shown in Fig. 1, a plurality of dust-collecting electrodes 2, in a
shape of rectangular plates, are connected between spacers (or

spaci ng-adj usting neans) 7 (7a, 7b and ¥)-to forman array 8 of dust-

col l ecting el ectrodes (hereinafter referred to as

"dust - col I ect | d 8"). Acplgrality  of disch

el eot 1 odes Sreonatofobi&&fe; O5BHoRe sarti,pennltd fitg Jn, Jeefigy [CAE%
ted . bet, i ng- adj ust | 9 (9,

and ob) Lo {ERRRR arbiayt b1 PAREARARGE BRRE: Podasind ohaViply @ namgk “Size

referred to scha&gg. el ectrode

" di 10") ., .Th
e ol ectoRE B cSErofg. Srmattihe oo ke kR rSatlog heyifdqe orare

- 13- size, by attaching the dust-collecting electrodes or the
discharge electrodes directly to the casing, thereby facsili-
tating the installing operatibn.

In addition, the dust particles are intensely attracted
to the downstream edges of the electrodeé of the
dust-collecting electrode group upstream of the discharge
electrode group. Even if a large quantity of dust particles
are deposited so that the particles easily detach from the
dust-collecéing electrodes and float downstream, the
particles will bé pulled back upstream by the attractive
forces. A; a result, the depositeddust particles tend to
drop downwards due +to gravity, while being obstructed by
neither the dust-collecting electrodés, nor the diécharge
electrodes, thus improving the air cleaning efficiency.

By providing the first and second spading-adjusting
means, i.e., the spacers between electrodes, the spacing
between the electrodes of the dust-collecting and discharge
electrode groups can be easily narrowed. In addition, the
spacing between  the dust-collecting and discharge electrode
groups can also be narrowed. Thus, it is possible to provide
an electrostatic precipitdﬁor having excellent performance

by sufficiently exploiting the multistage construction.



electrically conductive netal (such as flat steel). The spaci ng between the
“dust-collecting el ectrode groups 8 and the di scharge el ectrode groups 10,
and the sizes of the spacers 7 and 9 are selected to enhance the air
cleaning efficiency of the electrostatiggpecipitator. In the electrostatic
precipitator 1, as shown in Fig. 2, a plurality of s f—ttty L in
whi ch di scharge el ectrode groups 10 are arranged and ﬂiW&@g%%gé%%&B hcent
pai rs of dust-.col.l [ t rode groups 8, are suspended casi hg
12. As shi&%ﬁf&sgﬁge&%Fﬁiﬁ%'dust-colIecting el ectroge—groups 8 and the
di scharge el ectrode groups 10 are fixed in the unit 11 by neans of screws
13 extending fromthe end portions of the spacers 7 and 9. A negative

el ectrode at, a Q%gh negative .voltage .is,  connected. to the discharge

ol octrode grivups ATb SR TRS5ELET PEEIBALREAE FERBEARSEYEA (o ¢ he
dust-col l ecting el ectrode, groups 8. The_air to_be treated b th ,
electrostatic precPprta b&? PE LRSI REGS &ﬁﬁ%ﬁPQ§éfg$%c??%ﬁé§°ﬁ§e%Flng

bl ower .

electrodes, each array including a plurality of rectangular
dust-collecting eléctrc_ades so juxtaposed to each other as to
have their faces placed vertically and opposed to each other;

first spacing adjusting means for fixing said rectangular
dust-collecting electrodes in each array at a éredetermined
spacing from each other, said arrays of dust-collecting
electrode being so -sequeptially arranged at a predetermined
spacing from | each other that the - faces of said
dust-collecting electrodes are -parallel to the flow direction
of a gas; '

a plurality of arrays of di.scharge electrodes, each -array
including a plurality of rectangular discharge electrodes
each having saw-toothed portions at alternate edges, said
~discharge elecﬁrodes being so juxtaposed- ‘to each other as to
have their faces placed vertically and opposed to each other;
and

second spacing-adjusting means . for fixing said
réctangular discharge electrodes in each array at a
predetermined spacing f£rom each other, and

said arrays of the discharge electrodes being so

sequentially arranged at a predetermined spacing from each

This Sheet Has Been Replaced
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The sizes and arrangenents of the individual dust- coll L;L.L_ng_eJ—ee-H—UgEé'\l‘q:
ahd the discharge el ectrodes 6 of the dust-collecting el e‘ﬁﬂlScﬁdﬁ:ﬁr%&)

and the di scharge el ectrode groups 10 e sel ected, as shown REPEACE

such that the width s of the discharge “el ectrode 6 is abett—two 1T nes as

| arge as the wwdth t of the dust-collecting electrodes 2. The spacing c
bet ween the dust-collecting electrodes 2 and - 14 - the discharge

el ectrode 6 |§le§-b0%h A0 Lpges fgée%ﬁrgﬁ asgLiig WhggéhaQQe tReectrodes are

dust-col | ect° eI ec a{ rodes spaci ng a between

dust - col | ect., né e ggr odggrgliglsmltlhertﬁgag %h ‘%P'tcli'lr c@{dcl,n,t h€ach array

diJSt col | ecfil n Thé acin vveen schar ge
el ectrodes 6. s | spagi en ust; isng
el ectrodes ©3. ti’?g §l IJ§t %Cnlve Eates pas fger lenﬁ%e$%g5dh at a

d - col
ust-co lec&:lrgge%le%:ntﬂlg esspzacz.ng between the adjacent two arrays of the

dust-collecting electrodes groups.

2. An electrqstatic precipitator as claimed in claim 1,
wherein the prédetermined spacing between .said . dust
collecting electrodes or said discharge electrodes by said
first or second spacing-adjusting means is sequentially
narrowed from the upstream side to the downstream side of the.
electrostatic precipi_tator, in said gas flow direction.

3. An -el’ectrostatic precipitator as claimed in élaim 1,
wherein the predetermined spacing between said arrays of the
dustcollecting electrodes and of the discharge electrodes is
sequentially narrowed from the upstream side to the
downstream side of the electrostatic precipitator, in said gas

flow direction..
-
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are frequently sized to have a wdth of between approximately 10 and 100 mm
and a thickness of between approximately 0.5 and 50 nm The di scharge

el ectrodes 6 are frequently sized to have a thickness of between
approximately 0.3 and 2 mm Incidentally, as the discharge electrodes 6 are
made thinner, the electrical discharge.ﬁ}gect I s enhanced. When ahi gh
voltage is applied to a discharge el ectr'ode group 10 arranged between a
pair of dust-collecting electrode groups 8, as shown in Fig. 4, a discharge
current flows between the discharge and dust-collecting el ectrode groups
and establishes a stereoscopic, conplicated, non-uniformelectric field.
Since the discharge electrodes 6 of the discharge el ectrode group 10
have their adjoining faces hel qyat ancguual potential,, no electric field is
est abl i shed that would drastic redyce the o ection of

I nversely charged particles S/ by the dust“cqllecting electrode
groups 8. Charged dust partic -s”Jg;re attracted by any¢deposited on the
downstream edges of th-\\ et r odes 2 of th

T 0
\2 = 4\:# m
=
\ N 2 V-

N

FIG. 1




-. 15 - dust-collecting el ectrode groups 8, which are opposite the upstream
eédges of the electrodes 6 of the discharge el ectrode groups 10. After a

| ayer of dust particles mbuilds up on the dust-collecting electrodes, the
surface of the dust particle | ayer becones slippery and dust particles to
be collected by the dust-collecting el @grgodes easily escape the trapping
action of the electric field. However, the dust particles mare attracted
agai nst the gas flow onto the downstream edges of the el ectrodes 2 of

t he dust-collecting electrode g}gyzﬁ'8 t he action of the discharging
electric field. Wien the dust paft es aggregate and deposit to the
point that they cannot be held by the attracting fo

e, the pagticles drop
down. Thus, the air is cleaned. Mreover, sinee £thP\ dust-c ecting
el ectrodes 2 have '“Iw'

"‘\-/1 1
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vertical faces, and since the electric field is non-uniform the collected
dust particles m drop without noving to an adjoining dust-collecting
el ectrode 2. Since the discharge el ectrode groups 10 have little
deposition of the inversely charged particles [err], they have a | ow

resi stance to the discharge, and the d%;qyarge el ectrodes can maintain a
hi gh di scharge current, thus extending the- lifetinme of the
apparatus. The relationship between the dust-collecting el ectrode groups 8
and the discharge el ectrode groups 10 of the electrostatic precipitator 1
wi |l now be described with - 16 - ref e tp Fig. 5. The spacers 7
(as shown in Fig. 1) used for connectin#fyzgcduﬁf-collecting el ectrodes 2
are made shorter (a > al, as shown in FIg. 5] the farther downstream

DT



in the air flowthey are |ocated. The spacers 9 (as shown in Fig. 1) used
for connecting the discharge el ectrodes 6 are nade shorter (b > b1,

as shown in Fig. 5) the farther downstreamin the air flow they are

| ocated. In short, the spacings between the el ectrodes can be narrowed for

t he el ectrodes | ocat ed downstream L Y@ ~increase the current
density. As a result, even small dust particles of small charging capacity
can be collected. On the other hand, wh I8 sho in Fig. 6, the spacing
between the electrodes of differen i nd of el ectrode groups can
be progressively narrowed the further downstreamthe el ectrode groups are
| ocated (¢ > cl | . 6). As a resut,MeleieId Intensity can be
strengt hened downstreamto collect e t pgfticrles mof small size.
Mor eover, the el ectTodes &arra Stre&mcan be Grrangeéd soFFRat the
spaci ng between el ectrod sGof the sa bi nd and of different - Kkinds
are nar r oned s the figld imermsity applied to t FE=fust
particles, and the current ————
2 6
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densdty: can be increased in the downstream portions of the electrostatic
precipitator, thus inproving the air cleaning efficiency. Fig. 7 shows a

dust-col l ecting bl ock 14,
dust-col |l ecting

On the upper frane 12a and
are j uxtaposed
spaci ng- adj usti ng neans).

t here

10)
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for

fasteni ng
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t he

shown in Fig. 10, noreover,
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12b -are formed with slots 17 for adjusting the tension in the
dust-col l ecting el ectrodes 2. To t he central portions of t he
dust’-col l ecting el ectrodes 2, however, there is attached a conb-shaped
guide frame 18, which is equipped with a plurality of teeth 18a j uxtaposed
.to be i nserted bet ween t he dust-coékegting el ectrodes 2, as shown
in Figs. 11 and 12. As a result, the dust=Coflecting el ectrodes 2 can be
prevented fromwarping so that the coll ected dust can be dropped down by
vi brating the conmb-shaped guide franme 18 ~kig 8_sRows a di scharge bl ock
19, in which vertically el ongated dischafaZZglec rfgdes 6 are directly
attached to a frane 20 suspended fromthe casing 12. The frane 20 has its
upper frane 20a and | ower frane 20b equi pped with a plﬂ?ﬁhity of nounting

15

17
12b




-.18 - Aplurality of discharge electrodes 6 are attached to the plurality
of nmounting brackets 15 by neans of screws 16 (as shown in Fig. 10). A
guide rod 21 is arranged al ong the sawtoothed portions 6a to stabilize the
central portions of the discharge electrodes 6, as shown in Fig. 13. A

di scharge block 19 is interposed betweefqmgpair of dust-collecting blocks
14, as shown in Fig. 9, to construct the mninmumunit of the electrostatic
precipitator 1. The el ectrostatiFlE‘éci? tor 1, thus constructed,
can be |arge-sized (having a heigh abo 10 m f{pr exanple), because
no danger arises fromwarping of el ectrodes, even wh th ust-col | ecting
el ectrodes 2 and the discharqge ,el,ectrodes are as f ngaéz several neters.
I ncidental ly, the nounting ogeratiion a8 t he

first-mentioned enbodi nent not require a . qln addi tion,
t he upper franmes 12a or 2@z of~the dust=--cottectrmg and: di s1c8harge bl ocks

may be equi pped with hooks '

FIG. 13

200




I nstead of the nounting brackets 15. The hooks suspend the upper portions
of the dust-collecting electrodes 2 and the discharge electrodes 6 to
tension the electrodes 2 and 6, while the |ower portions of the el ectrodes
2 and 6 are adjusted and fixed. According to the constitution of the
present invention thus far described, t@hg gust-collecting electrode groups
and the discharge el ectrode groups, formed as dust-collecting and 19

di scharge bl ocks, can be easily assenbled into a casing. As a result, it is
possi ble to make a casing having a small size and a strong structure, or to

make a casing having a |large size, by att?Eyzsp tgﬁfﬂust-collecting
el ectrodes or the discharge el ectrodes dife y t e casing, thereby

facsili- tating the installing operat,iI[aR/OR ART
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In addition, the dust particles are intensely attracted to t he
downstream edges of t he el ectrodes of the dust-collecting

el ectrode gLoaﬁ/ upstream of the discharge el ectrode v ﬂ@gﬂiﬁw a
| ar ge quanti gst particles are deposited so that ' Q% idy
det ach fronﬁégkrégEthollectlng el ectrodes and f1 gat

t he parti9$es wi |l be pulled back upstream by the attrac or ces. As
a result,  the depositeddust particles tend to drop downwards due to
gravity, VWHEREdﬁﬂQR}aﬂMﬂIﬁﬁ@Fé@lb?tﬁﬁlther t he dust-collecting el ectrodes,
nor the discharge el ectrodes, thus inproving the air cleaning efficiency.
By providing the first and second spaci ng-adj usting neans, i.e., the
_spacers bet Beenedketiroattasict her sphsi gt det wean hhe%mﬁﬁ_{@ge%ﬁ)f atb8ys of
I'n

-dust-col l ecting and di scharge el ectrode groups can be easily narrowed:

-addi tion, tspacmmhcpagabkeleemstheddlscticold celeBgraadssi sahnrge aleaslhr qsies
groups can also be narrowed.”- Thus, it is possible to provide an

.el ectrost at iarzaecofi speoedhapdral bxic el sohapeef @lwitaddes, each array of
| discharge electrodes is arranged between an adjacent pair of
arrays of dust-collecting electrodes (2). Each array of dust-
collecting electrodes (2) and each array of discharge. -
electrodes (10) are arranged such that the faces of the dust-

‘collecting elgctrodeg gnd_diséharge electro&es are parallel to

each other, and parallel to the flow direction of a gas to be

treafed.. The épacing (7a) between the dust-collecting

electrodes (2) of an array (8) of dust-collecting electrodes,

and the spacing (9a) between the discharge electrodes (6) of an

array of di;charge electrodes (10) may be sequentially narrowed

from the upstream side of the electrostatic to the downstream
side of the electrostatic precipitator. The spacing bet.:ween.
_adja;ent arrays of.du§t-collecting and discharge electrodes may
also be .s'equentially narrow'ed“ér-ém-nt“l'z.e- upstream ‘side of ‘the

electrostatic precipitator to the downstream side of the

electrostatic precipitator.

(Please note that Figure 1 should accompany the abstract when published)
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by sufficiently exploiting the nultistage constr | 20 V\HATIS
CLAI MED | S: o 13 veceived © "? ﬂ%lqﬁ‘[err] 1.

el ectrostatic precipitator conprising: a pl ur

paral |l el dust-collecting el ectrodes, each arr r%'%épl%&qﬁq?bq
rectangul ar dust-collecting el ectrodes so juxt aposed to each other, as to
have their faces pl aced vertlcally and opposed to each other, and said
spaci ng from each ot her of sai gEsLe B BESELOSURR des bei ng decreased
by a predeterm ned anount for said arrays of dust-collecting el'ectrodes in
a gas fl ow JdELBETROSTATIC RREGEEYATOR | usti ng means for fixing said
rectangul ar dust-collecting electrodes in each array at a predeterm ned
spaci ng from each ot hamn saldcérosystid dysecipitatding cinfiiizede bplagaro
sequentially arranged at a predeterm ned spacing fromeach other that the
faces of saidrtavd - cof| espaced el patallls adustpaicllleekihg t BRebtovaés r cahdon
of a gas, and said spacing fromeach other of each of said arrays of

dust -col | ectparal arrays of the discharge electrodes, each array of the

dust-collecting and each array of discharge electrodes
including, respectively, plural rectangular dust-collecting
ele;trodes ) and p;gn;al rectangular dicharge electrodes having
saw—ioothed poftions at their both edges. The electrodes
are juxtaposed fo each other in the -respective arraﬁs. The
faces of electrodes are arranged to be directed in parallel
with the £low -directibn. of ‘a-gas to be treated. Bach array of
the discharge electrodes is  interposed between the adjacent
-two arrays of the dust-co.].lectin_g electrodes. The spacings
hetween. the electrodes, the arrays of the elelctrodes and

the' arrays ‘off . the dust-collect:lng elecl:rcdes and' the arrays 1'u"F

discharge ma:r he sequentially and predeterminedly ~narrowed
by spaci-ng—adjnsting means from the upstream of the gas E£low

direction.

(Please note that Figure 1 should accompany the abstract when published)
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el ect rodes bei ng decreased—by—predetermned anount in said gas flow

di rection;

including a
saw t oot hed
j uxt aposed t
opposed to
el ectrodes |
arrays of di
spaci ng- adj t
each array 4
t he di schar
spaci ng fror
directed in
di scharge el
t he adj acent
sai d spaci ng
bei ng decr eg

ap

each ot her

AT, THechal

ty of arra
pl

o SN =, o =g eteet
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predetermined amount for said arrays of dust-collecting electrodes in a gas flow

direction;

first spacing adjusting means for fixing said rectangular dust-collecting electrodes
in each array at a predetermined spacing from each other, said arrays of dust-collecting
electrode being so sequentially arranged at a predetermined spacing from each other
that the faces of said dust-collecting electrodes are parallel to the flow direction of a
gas, and said spacing from each other of each of said arrays of dust-collecting

electrodes being decreased by predetermined amount in said gas flow direction;

a plurality of arrays of discharge electrodes, each array including a plurality of

rectangular discharge electrodes each having saw-toothed portions at alternate edges,

|said discharge electrodes being so juxtaposed to each other as to have their faces placed

vertically and opposed to each other, and said spacing from each other of said discharge
electrodes being decreased by a predetermined amount for each of said arrays of

discharge electrodes in said gas flow direction;

second spacing-adjusting means for fixing said rectangular discharge electrodes in

each array at a predetermined spacing from each other, and

said arrays of the discharge electrodes being so sequentially arranged at a
predetermined spacing from each other that the faces of said discharge electrodes are

directed in parallel with the gas flow direction, each array of the discharge electrodes

being interposed at a predetermined spacing between the adjacent two arrays of the



flaw direction. 2. An el ectrostatic precipitator as clained in claim]1,
wherei n the predetermned—spacing between said dust collecting el ectrodes

or sai d-di scha des by said first or second spaci ng-adj usting
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2.  An electrostatic precipitator as claimed in claim 1, wherein the
predetermined spacing between said dust collecting electrodes or said discharge
electrodes by said first or second spacing-adjusting means is sequentially narrowed
from the upstream side to the ddwnstream side of the electrostatic precipitator, in said

gas flow direction.

3. An electrostatic precipitator as claimed in claim 1, wherein the
predetermined spacing between said arrays of the dust-collecting electrodes and of the
discharge electrodes is sequentially narrowed from the upstream side to the downstream

side of the electrostatic precipitator, in said gas flow direction.
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