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6 ‘Claims. (01. 183-7) 
This invention relates to the electrical'precipi 

tation of suspended particles from gases. - 
The principal object of .the invention is to pro 

vide a novel method and apparatus adapted to 
e?ect highlyeincient and economical cleaning of 
gases by electrical action. , r ' 

In electrical gas cleaning methods now com 
monly employed, the gas is passed between dis 
charge electrodes of small surface and sharp sur 
face curvature, such as wires, small diameter rods, 
members having ‘sharp edges orcorners, serrated 
strips or the-like, and collecting electrodes of ex 
tended area, formed either as plane surfaces or as 
surfaces of relatively small curvature, such as 

15 plates, screens, or pipes of relatively large diame 
ter. A suitable potential diiference is maintained 
between said electrodes, and such potential differ 
ence is ordinarily unidirectional, the discharge 
electrodes being generally maintained at nega 

10 

20 tive polarity and the collecting electrodes at posi-> 
tive polarity'with respect to‘ one another. In such 
apparatus, the electrical potential between‘ the 
electrodes is suificiently high to produce corona 

- or silent discharge at the'surfaces of and imme 
25 , diately adjacent the discharge electrodes, result 

ing in the formation of ions in this'region, prin 
_.cipallyby,impact'ionization, and the ions thus 
formed attachthemselves to the suspended par 
ticles. The particles thus charged are then driven 
by the electricali?eld toward and upon the sur= 

' faces of the ‘collecting electrodes. It. will be 
seen’, therefore, that the same electrical ?eld is 
used for eifecting ionization and charging of the 
suspended particles and for causing precipitation 

35' of the charged particles, and‘this has resulted 
in certain disadvantages, due to the fact that 
the optimum conditions of the electrical ?eld for 

30 

ionization and charging purposes are determined ~ 

40 by somewhat different considerations than the 

precipitation purposes. In order to provide su?l 
cient corona discharge to produce the desired 
amount of ionization, it is necessary to main 

r tain a relatively high potential between the elec. 
trodes, for example, ._on the order of 30,000 to 
50,000 volts, and this, in turn, requires that the 
electrodes be placed relatively far apart from 
one another in order to prevent arcing or disrup 

, tive discharge between electrodes of :this type. 
"0 While the electrical ?eld intensity in the region of 

the corona or brush discharge is relatively great, 
the intensity decreases toward the collecting elec- 
trode, and it is impossible to Vnrlaint'ain. the elec 
tric ?eld intensity above a certain limiting value , 
in the major portion oft-the region between the, 

optimum conditions for the electrical field forv 

installation and 

electrodes. This limits" the electrical force tend-~ 
ing to drive the charged particles toward the col 
lecting electrode. Therefore, due to the limited 
electrical force available for precipitation pur-v 
poses, and also to the relatively large distance 5 
between the electrodes, ' the time required for 
movement of any charged particle'from a position 
out in the gas stream to‘the surface of the col 
lecting electrode is relatively great, which not 
only’increases the size of apparatus required but 10 
also affords considerable opportunity for the par 
ticles to lose their electricalcharge or to combine 
with oppositely chargedparticles, and thus inhibit 
precipitation thereof. Furthermore, this makes 
it necessary to employ unidirectional electric 15 
power, for if alternating current is used, the dura 
tion of each half cycle is not. sufficient, to cause " ' 
complete precipitation of_a"1arge proportion of 
the charged particles, and the particles are 
therefore simply driven back and forth in the 20 
gas stream without being precipitated. ‘ 
A further object of'the invention, therefore, is 

to provide a method and apparatus in which the _ 
electrical ?eld employed for precipitation of the 
charged particles is separate from the electrical 25 
?eld employed for ionization and charging of the 
particles. ,_ - ."_ ' . a ‘ ‘ ‘ 

- A further object of the invention is to permit 
a maximum electrical ?eld intensity to be main-1 - 
tained throughout all portions of the precipitat- 30 
ing ?eld, and also ‘to provide a ‘relatively small 
~‘spacing between the oppositely charged‘ precipi-. 
tating electrodes, thus providing a maximum pre 
cipitating force and a minimum averagelength of 
path for precipitation of the particles, both of 35 
which factors minimize. the'time required for ' 
complete precipitation and also minimize the 
opportunity for recombination and discharging 
of the charged particles. 
A further object of the invention is to provide 40 

a method andapparatus in which alternating 
current electrical ?elds maybe e?iciently and 
economically utilized, both for charging the par 
ticles and for precipitation thereof, thus elimi 
nating the necessity of providing rectifying appa- 45 
ratus and reducing both theginitial cost of the 

the cost of ‘maintenance and 
operation. , ‘ , p _ 

A further object of the ‘invention, ‘in some cases, 
is to simplify the construction and bring the 50 
charging‘?eld as close-as possible to the precipi 
tating ?eld, ‘by causing the electrical discharge to 
take place ‘from the forward edges or portions of 
the: precipitating ?eld electrodes, while the ‘major 
‘portion of these precipitating ?eld electrodes, 55 
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2 
directly following said discharging portions, are 
so formed as to substantially prevent or minimize 
electrical discharge therefrom. 
According to this invention, the gas is passed 

?rst through a charging ?eld in which ionization 
is produced, and then through a precipitating 
?eld in which the electrical ?eld intensity and the 
spacing between the electrodes is such as to pro 
vide optimum precipitating conditions. The 
charging ?eld may be maintained either between 
a separate group of oppositely charged electrodes, 
or between discharging portions at the forward 
ends of the precipitating electrodes and an auxil 
iary electrode maintained at suitable potential‘ 
difference with respect to said discharging, por 
tions, while'the precipitating ?eld is maintained 
between oppositely charged electrodes of ex 
tended area, preferably placed relatively close 
together as compared with the spacing between 
the discharge and collecting electrodes in ordi 
nary electrical precipitation apparatus. Fur 
thermore, these precipitating electrodes are pref 
erably so formed as to substantially prevent or 
minimize electrical discharge therefrom at all 
positions within the precipitating ?eld, and for 
this purpose the edges or ends of said electrodes 
may advantageously be rounded or curved so as 
to avoid sharp edges or corners. When electrodes 
of this? type areemployed in the precipitating 
?eld, not only may the spacing between electrodes 
be made relatively small, but also the relation of 
potential difference betweenjsaid electrodes to’ 
distance therebetween may be increased consid 
"erably above the limiting value of this relation . 
when discharging electrodes are ‘employed, so 
that the precipitating ?eld strength may be made 
at least twice as great as in ordinary electric 
precipitation apparatus. Thus, it is possible to 
obtain a greatly increased precipitating force 
acting on the suspended particles and at the same 
time provide a relatively short average precipi 
tating path for such‘particles, and the e?iciency 
of precipitation may be materially increased. 

_ The accompanying drawings illustrate appara 
tus in accordance with this invention, and‘ re 
ferring thereto: - i 

Fig. 1 is a horizontal section of one form of 
such apparatus, on line l-—l in Fig. 3. 

Fig. 2 is a longitudinal vertical section thereof 
on line 2-4 in Fig. 1. ' - 

Fig. 3 is a transverse section on line 31-4 in 
Fig. 1. ‘ i’ 

Fig. 4 is a vertical section of another form of 
such apparatus, particularly adapted-for treat 
ment of relatively small‘ gas volumes. 

Fig. 5 is a horizontal section on line 5-—5 in 
Fig. 4. ' ' 

RFig. 6 isa view similar to Fig. 4, showing an 
other modi?cation of the invention. ' 
‘Fig.7 is a longtudinal vertical section of an-‘ 

other modi?ed form of apparatus. 
Fig. 8 is a horizontal section on line 8-8 in 

Fig. 7. , 
Fig. 9 is a vertical section of a form-of appara 

tus in which the forward end of one of the pro-' 
cipitating ?eld electrodes is utilized as a dis 

. charge electrode means. 
Fig. 10~ is a horizontal section on_line Ill-I0 

in Fig. 9. 1 - - 

Fig. .11 is a vertical section of another form of 
_ apparatus of the type last mentioned. 

75 

Fig. 12 is a section on line I24“ in Fig. 11., 
. Fig. 13 is avertical section of another modi?- " 
cation of the apparatus of this same type. 

2,008,248 
Fig. 14 is a sectional view ‘on line "-44 in 

Fig. 13. _ , _. 

, In the form of the invention shown in Figs. 1 to 
3 inclusive, the precipitator housing I is provided ' 
with inlet means 2 at one end and outlet means 
3 at the other end, so as to provide for passage 
of gas therethrough in the direction indicated by 
the arrows. Electrode means adapted to produce 
ionization are disposed within a portion A of said 
housing adjacent the inlet end thereof, so as to 
maintain a charging ?eld in this portion of the 
precipitator, while precipitating electrode means 
are disposed within a portion B of the precipitator 
housing, beyond the portion A, for maintaining 
a substantially non-discharging precipitating 
?eld in said last-mentioned portion of the pre 
cipitator. ‘ " _ 

.The charging ?eld electrode means are shown 
as comprising discharge electrode elements 5, con 
sisting for example of vertically extending wires, 
rods or other linear members of small diameter, 

10 

20 

spaced su?iciently from one another to facilitate } 
corona or brush discharge therefrom, and oppos 
ing electrode members 6 consisting for example 
of plates, screens, or other members of extended 
area. The discharge electrode members 5 are 
shown as mounted on supporting frame means ‘I 
supported from transverse supporting members 
8 resting on insulating supports 9, _while the op 
posing electrode members 6 may be mounted on 
supporting frame members ll connected directly 
to the precipitator housing which may be electri 
cally grounded as indicated at 12. 
The precipitating electrodes are shown as com 

prising two sets of electrode members H and I5 
respectively all of which are of extendedarea and 

25 

30 

35 

are shown as consistingof hollow plate-like mem- . 
bers having their ends or edge portions rounded 
as shown at I4’ and l5'_ respectively, wherever _ 
said ends or edgeportions are disposed opposite 
to one another, so as to prevent or minimize elec--_ 

, trical discharge therefrom. ,The electrode ele 
ments M are shown as extending vertically above 
and below the upper and lower-‘edges of the ele 
ments l5, and connected to supporting frame‘ 
members i‘! which are in turn supported upon 
the precipitator housing. The electrode elements 
IS, on the other hand, are shown as extending 
longtudinally in both directions beyond the for 
ward and rear edges of the elements I4, and 
connected to supporting frame members I! sus 
pended from transverse supporting members H 
which rest on insulating supports ii. 
The source of electric current is shown as com 

prising a step-up transformer 23, and the full 
voltage of the secondary winding of said trans. 
iormer is impressed upon the electrode means 
in the charging ?eld A. For this purpose, one 
end of ‘said secondary winding is indicated'as 
being connected by wire 24 to the grounded elec 
trodes 6, while the other end of said secondary 
winding is connected to the discharge electrode 
members 5 as shown diagrammatically at 25. The 
precipitating electrodes II and I5 are shown as 
spaced considerably closer together than the elec 
trode members 4 and 6, so as to provide a rela 
tively short distance therebetween, and a suitable 

45 

50' 

55. 
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voltage is also impressed upon electrodes l4 and It 
IS. The electrodes ll are in electrical connec- ' 
tion with the grounded housing I and thence with 
the conductor 24 connected to one end of the 
transformer secondary winding, while the elec 
trode elements ii are diagrammatically shown 
as connected by wire 26 to an intermediate tap on 
said secondary While the total poten 
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tial di?'erence between the electrode members I4 
and I5 may be somewhat less than the potential 
difference between the electrode members 5 and 6, 
it may be seen that the closer spacing of the elec 
trode members I! and I5 permits a relatively high 
electrical ?eld. intensity to be maintained there 
between. In general, the relation of potential 
difference to distance, between electrodes “and 
I5, is preferably maintained higher than the 
maximum possible relation of potential differ 
ence to distance, between electrodes 5 and 8. It 
is not essential, of course, that the total impressed 
potential between the precipitating velectrodes be 
less than that between the ionization electrodes, 

» and in some cases it may be equal thereto,- or 
_‘greater. ‘ ' - 

In the operation of this formof apparatus, the 
gas- containing suspended particles passes ?rst 
through the charging ?eld A, wherein the sus 
pended particles are charged by the ionization ; 
produced adjacent th'e'discharge electrode mem 
bers5. It will be understood that some precipi 
tation may occur in this ?eld, but the velocity of ' 
gas ?ow therethough is preferably maintained 
su?iciently high to cause a ‘considerable propor 
tionuand in most cases a major portion, of the 
electrically charged'particles to be carried along 
with the gas stream and into the precipitating 
?eld B. Here, the charged particles are subjected 
"to the force of the precipitating ?eld of relatively 
high intensity, and are driven toward,.and col 
lected upon, the surfaces of one or the other of 

V the sets of electrode members I4 and I5, whence 

40' 

they may either fall by gravity or be remdved in 
any suitable manner, and caught in suitable ‘col 
lecting means at the bottom of the precipitator 
vhousing. ‘Due-to the relatively close spacing of 
the electrodes II and 15, it will be seen that the 
‘maximum path through which any charged sus 
pended particles must pass, in a direction trans 
verse to the gas ?ow, in order to reach the sur 
face of one of the electrodes M or I5, is relatively 
short, and since the electrical ?eld intensity be-' 
tween said electrodes is also high, being preferably , 
greater than could ‘be maintained if either of said 
electrodes were of the discharging type, without 

‘ causing disruptive discharge, it may be seen that 

60 
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e?icient precipitation ‘may be obtained even when 
. an alternating electric ?eld is employed, since the 
particles will be caused to travel through this rel 
atively short path during ‘one-half cycle, andwill '‘ 
vthus be effectively precipitated instead of being 
’merely driven back and forth between the elec 
trodes as vis-the case when‘an alternating electric 

_ ?eld is employed with the relatively great dis 
tance between electrodes and the relatively low 
?eld intensity which are ordinarily employed in 
electrical precipitation apparatus now in com 
mon'use. _ ‘p 
In the form.of apparatus shown in Figs. 4 and 

5, the charging ?eld electrodes are shown as com 
prising a vertically extending wire or rod 3| of 
small diameter and the lower portion 32a vof ‘a 
cylindrical tube 32, said electrode 3| being dis 
posed axially within said' tube. The precipitating 
?eld electrodes are shown as comprising the up, 
per portion 32b of said tube, and a cylindrical 
member 33 disposed axially thereof, 'andof some 
what smaller diameter than said tube but of con 
siderably larger diameter than the discharging 
electrode 3|. In this case, the electrode mem 
bers 3| and 33 may be'maintained at the same 
potential with ‘respect ta tube 32, and member 3| 
is shown as suspended from the lower end‘ of 
member 33. The. ~upper and lower ends of the 

3 
precipitating ?eld electrode member 33 are pref 
erably rounded as shown at 33a. Electrode mem 
ber 33 is shown as hung from a supporting mem 
ber. 34_ mounted on insulating supports 35. The 
portions of tube 32 adjacent the ends of electrode 
member 33 are also preferably .?ared outwardly 
as‘ shown at 36 and 31 so as to further prevent or 
minimize electrical‘discharge therebetween. The 
gasesw'to be cleaned may be‘ delivered to the lower 
end of tube 32 by means of inlet conduit 38, and 
maybe discharged through the'open upper end of 
said tube. ' ‘ ‘ 

The electrodes 3| and 33 may be connected by _ 

10 

conductor ll, to one terminal, and tube 32 may be ' 
connected by conductor 42 to the other terminal, 
of a suitable source of high potential alternating 
current, such as the secondary winding of trans 
former l3. Tube 32 is also preferably grounded, 
as indicated at 44.‘ ' 
The‘operation of this‘ form of the invention is .. 

substantially the same as above described, the 
gas passing ?rst through the ionization ?eld be- ‘ 
tween electrode members 3| and 32a, wherein 
the suspended particles are electrically‘ charged, 
and then through the precipitating ?eld between 

- electrode ;members 33 and 32b, wherein the 
charged particles are precipitated upon the sur 
faces 'of said electrodes. 

In Fig. ‘4, the upper and lower portions 32d" 
and‘32b of the tubular outer electrode are shown 
as being of equal diameter. _ However, due to the 
greater diameter of electrode member 33 than of 
electrodemember 3|, the distance between the 
precipitating ?eld electrodes 33 and 32b is ma- ’ 
terially less than the distance between the ioniza 
tion electrodes 3t and 32a. Forthis reason the . 

.electrical ?eld intensity, or the relation of po 
tential difference to distance between electrodes, 
is considerably greater- in the precipitating ?eld. 
than in the ionization ?eld. While this tends to 40 
increase the rapidity of ‘precipitation of the _ 
suspended particles, for the reasons above set‘ 
forth, it also produces a corresponding increase 
in velocity of gas in the precipitating ?eld. In 
cases where this increased velocity maybe found 
objectionable, due to;a tendency of the gas to - 

‘pick up and carry along particles of material 
afterthe same have been precipitated on the 
electrodes, an apparatus such as shown in Fig. 6 
may be employed. In this case the ionization 
electrodes 3|’ and 32a’ andv the precipitating 
electrodes 33’ and 321;’ are substantially the 

50 

sanié as shown in Fig. 4, with the exception that ‘I 
V the lower portion 32a’ of the tubular outer elec 
trode 32 is of somewhat smaller diameter than 
the upper portion 32b’, so that the cross-sec 
tional area ofrthe gas passage space is substan-k 
'tially the same in both portions, thus providing 
substantially the same gas velocity'in the pre 

‘ cipitating ?eld as in the ionization ?eld. 
The apparatus shown in Figs. 7 and 8 is also 

adapted to maintain the velocity of gas ?ow sub 
stantially uniform in the ionization ‘and precipi 
tating ?elds. In this case vthe ionization elec 
trodes 5’ and 6' are substantially »the same .as 
shown in Figs. 1 and 2._ The precipitating ?eld 
electrodes I4’, and I5’ may also be substantially 

60 

65 

the same as shown in Figs. 1 and 2,.but in , ' 
this casev the electrodes l5’ are shown as com— 
prising .hollow cylindrical members'of su?'icierft 
diameter to substantially prevent or minimize 
electrical discharge therefrom, it being under 
stood that electrode members of this shape are 
substantially‘ the equivalent of the plate-like 
electrode members of the type shown in Figs. 1 

70 

75 



4 
and 2. In this embodiment of the invention, the 
ionization ?eld portion A’ of housing I’ is shown 
to be of considerably smaller width than the pre 
cipitating ?eld portion B’ thereof, so that in 
spite of the great thickness of the electrode mem 
bers l4’ and I5’ as compared to the electrode 
members 5' ‘and 6.’, the effective cross-sectional 

' area- of the free gas passage spaces is substan 
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tially the samein both portions. As before, the 
apparatus may be provided with an inlet con 
nection 2' at one end and an ‘outlet connection 3' 
at the'other end, so as to provide for passage of 
gas therethrough in such a direction as to pass 

first through the ionization ?eld and then 
through the precipitating ?eld. The operation 
of this form of apparatus is substantially the 
same as that shown in Figs. 1 to 3 inclusive, with 
the exception that the gas velocity is maintained _ 
substantially uniform in both the ionization ?eld 
and the precipitating ?eld. In this case, the 
electrical connections of the several electrode 
members to the source of electrical energy may 
besubstantially as shown in Fig. 1, although if 
desired, a somewhat greater voltage may be im 
pressed between electrodes members l4' and I5’ 
than between electrode members 5' and 6’, so 
as to provide a greater '?eld intensity in the pre 
cipitation ?eld than in the ionization ?eld. 
In Figs. 9 and 10 there is shown a simple ap 

paratus in which the necessity for providing sepa 
rate discharging electrodes for maintaining the 
charging ?eld is eliminated, by so'forming the 
forward end portion of one of the precipitating 
‘?eld electrodes as to cause electrical discharge 
‘ therefrom. This apparatus is shown as compris 
ing a hollow cylindrical electrode member 4| 'of 
su?icient'diameter to substantially prevent elec 
trical discharge therefrom at the voltage to be 
employed, said electrode member being disposed 
concentrically within a cylindrical chamber or 
tube 42. The electrode member 4| is shown as 
suspended from a supporting member 43 mount 
ed on insulating supports 44.‘ The main portion 
of electrode member 4| and- the cylindrical wall 
‘of chamber 42 are uniformly spaced from one 
another and are of such con?guration and rela 
tive‘position as to maintain a substantially non 
discharging/electrical ?eld therebetween. A suit 
able electrical potential is maintained between 
‘said electrodes, electrode member 4| being shown 
as connected by conductor 45 to one terminal of 
the secondary winding of transformer 46, and‘ the 
opposing electrode means 42 being connected by 
conductor 41 to the otherrterminal thereof and 
being preferably grounded as indicated at 48. 
Chamber 42 is provided with gas inlet means 49 
at the lower end and gas outlet means 5| at the 
upper end. ‘ ' > 

The lower end of electrode member _4| is so 
formed as to cause electrical discharge there 
from. For this purpose said member is shown as 
tapering inwardly at its lower end to a ‘sharp > 
point 52. The wall of chamber 42 is preferably 
somewhat enlarged at the region opposite this 
discharging point 52, being preferably formed as 

‘ a part‘of a‘spherical electrode surface as indi 
cated‘ at 53, whose center is located approxi 
mately at said point. If desired, a screen '54 may 
also be provided, extending across said chamber 
directly below said point and also forming part 
of the same spherical electrode surface, whereby 
the parts 53 and 54 constitute an auxiliary elec 
trode surface of extended area, suitably spaced 
from point 52 ‘so as to maintain corona discharge 
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from said point at the potential which is to be 
maintained between the precipitating ?eld elec 
trodes. 
In this form of apparatus; when the electric 

potential is applied, a corona discharge takes 
place ‘from the discharging point 52 of electrode 
member 4|, toward the opposing electrode means 
53 and 54, and the gas entering the chamber 
through inlet means 49 is subjected ?rst to this 
discharge so as to cause charging of the particles. 
The gas and charged particles then pass upward 
ly through the annular space between the pre 
cipitating ?eld electrodes 4| and 42, where a non 
discharging ?eld is maintained, and the charged 
particles are thereby precipitated on the surfaces 
of said electrodes. The clean gas being dis 
charged through outlet means 5|. 
In the form of apparatus shown in Figs. 11 

and 12, the gas enters through inlet means 55, 
and ?ows past constricting ba?le means 51 into 
an upper header 58- and thence downwardly 
through precipitating chamber 59 and is dis 
charged through outlet means 6|. Within upper 
header 58 is provided a pervious auxiliary elec 
trode member such as metallic screen 62 extend 
ing substantially horizontally above substantial 
ly the entire cross-sectional area of precipitating 
chamber 58 and insulated from the ground as 
by means of insulating supports 63. Within pre 
cipitating chamber 59 are provided two sets of 
precipitating ?eld electrddes 64- and 65. One of 
these sets, such as electrodes 64; consists of a 
plurality of parallel vertical plates mounted di 
rectly on grounded supporting members 61 and 
58 connected to the grounded housing '59, while 
the other set of electrodes such as electrodes 66 is 
shown as comprising a plurality of vertical plates 
disposed alternately between the respective plates 
64 and equally spaced therefrom, and mounted 
on supporting members 89 resting on insulating 
supports 1|. Supporting members 69 may ex 
tend through suitable ori?ce members 12 in plates 

10 

30 

40 

64. The lower ends of plates 66 may be connected » 
by spacing members 13. ' The upper edges 14 of 
plates 64*and 66 are suitably spaced beneath the 
pervious electrode member 62' so as to permit 
electric discharge from the upper edges of at least 
one of the sets of electrode plates 64 and 66 to 
ward electrode 62, and the spacing of the elec 
trodes 64 from electrodes 66 is preferably some 
what less than the distance between these dis 
charging upper edges 14. 
Am alternating electric potential is preferably 

maintained between the grounded electrode 
plates 64 and the auxiliary electrode 52. For ex-v 
ample, the electrode plates 64 may, as shown, 
be connected by conductor 16 to one terminal of 
the secondary winding of ‘transformer 11, which 
is also preferably grounded as indicated at 18, 
while theelectrode 62 may be connected by con 
ductor 19 {to the‘ other terminal of said secondary 
winding. An alternating , electric potential is 
also preferably maintained between the respec 
tiveelectrode plates 64 and 65. For this pm‘pose,‘ 
the insulated electrode plates 56 may be connected 

45 

60 

65 

by conductor“ to a point‘, of suitable potential - 
with respect to groundgfor example, to an inter 
mediate tap of the transformer secondary wind 

In thiscase the gas entering through inlet 
means 56 is directeddownwardly between bailie 
means 51 and passes through pervious electrode 
member 62 and is subjected ?rst to the charging 
effect of the ionization ?eld between the upper 

10 

edges of the electrode members 54 and 05 and 75 
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' auxiliary electrode member 62, whereby the sus 
pended particles are electrically charged. Upon 
passing downwardly between the oppositely 
charged electrodes 64 and 66, between which a_ 
substantially non-discharging ?eld is main 
tained, the charged particles are precipitated 
upon the surfaces of said last-mentioned elec 
trodes, while the clean gas is discharged through 
outletmeans 6|. _ - 

The form of apparatus shown in Figs. .13 an 
14 is similar to that shown in Figs. 11 and 12, 
with the exception that the pervious electrode 
member such as screen 62' is electrically ground 
ed, whilev both of the sets of precipitating ?eld. 
electrode plates GI‘ and 66" areinsulated with 
respect to ground potential. The electrode plates, 
64' are shown as mounted on supporting mem 
bers 82 resting on insulating supports 83, while 
the electrode plates 66' are shown as mounted on 
supporting members 84 resting on-insulating sup 
ports 85. The edge portions of electrode plates 
64' are cut away opposite the supporting mem 
bers 84 of the other set of electrodes, as shown at 

' 86, while the electrode plates 66’ are similarly 
' cut awayas indicated at 81, opposite the sup 
porting members 82 of the electrode plates 64’, 
so as to. provide the necessary electrical clearance 
therebetween. In this casefthe grounded auxil 
iary electrode 62' is shown as connected by con-. 
ductor 88 to one terminal of the secondary wind 
ing of transformer 89, the electrode members 64' 
being connected. by conductor 8| to the other 
terminal thereof and the electrode members 56’ 
being connected-by conductor 92 to an interme 
diate tap of said secondary winding. As before, 
the upper edges 93 of electrode members 64' and 
66' are suitably spaced below electrode member 
62' to provide. corona discharge from said edges 

V at the voltage employed, while the electrode mem: 
bers 64' and 66’ are preferably spaced closer to 
gether than the distance from said edges 93 to 
said electrode 62', so as to maintain a precipitat 
ing ?eld I of high intensity therebetween. _ As 
shown, the electrode member 52" may in this case 
be mounted directly on the housing of the pre 

‘cipitator, which provides the electrical connec 
tion thereof to the grounded conductor 88. 

50 

The operation of this" form ‘of apparatus. is 
substantially the same as that described in con 
nectionrwith Figs. 11 and 12, the gases to be 
cleaned entering through inletmeansrSG' at the 

' top of the apparatus and passing downwardly, 
?rst through‘ the ionization ?eld between dis 
charging edges 33 and auxiliary electrode means 
62' and then through the precipitating ?eld bea 

. tween electrode members 64' and 65’, whereby the 
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particles are precipitated upon the surfaces of _ 
the last-mentioned electrodes, and the clean gas. 
being discharged through outlet means 61'. 

_ What I claim is: , ' 

1. The method of‘ electrical precipitation which 
comprises passing. gas containing suspended mate 
rial through a charging ?eld in which ionization is 

- /' produced between opposing electrode means. and 
65‘ 

_ ‘cipitating ?eld between oppositely charged elec 
then passing- said gas through an alternating pre 

. - trode means both having extended surface, said 
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electrode means in the precipitating field being 
'spaced closer‘ together than the electrode means 
in the charging ?eld, and the potential difference 
:therebetween being su?icient to cause movement ' 
of charged particles across the space betweenthe 
electrode means‘ in said precipitating ?eld during, 
one-half cycle of said alternating ?eld. . _ 

I 2. An ‘apparatus for electrical precipitation 

'5 
comprising substantially non-discharging precip 
itating electrode means disposed opposite one an 
other, means for maintaining an electrical poten 
tial between said electrode means, means for pass- . - 
ing gas between said electrode means,;the forward 
end of at least one of said precipitating ?eld elec 
trode means being so formed as to promote elec 
trical discharge therefrom, auxiliary electrode ' 
means disposed opposite said forward end of said 
precipitating ?eld electrode means and insulated 
from both of said precipitating electrode means, 
and means for maintaining an electric potential 
between said auxiliary electrode means and said 
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forward end portion of said precipitating ?eld V I 
electrode means independently of said ?rst-named 
electrical potential. . y - 

3. An apparatus as set forth in claim 2, in 
which the, spacing of said precipitating electrode 
means from one another is materially less than 
the spacing of said auxiliary electrode means 
from said forward end portion of said precipitat 
ing ?eld electrode means. _ 

4. An apparatus for electrical precipitation 
comprising housing means provided with inlet 
and outlet means, precipitating ?eld electrode 
means disposed within said housing and having , 
extended surfaces disposed opposite one another, 
‘at least one of said electrode means being pro 
vided with discharging edge portions at the end 
toward said inlet means,‘ means for maintaining 
an electrical potential between said precipitating 
electrode means sufficient to provide a precipitat 
ing ?eld of high intensity therebetween but in 
sui?cient to cause material electrical discharge 
therebetween, auxiliary electrode means disposed 
between said inlet means and said discharging 
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edge- portions of said precipitating electrode . 
means and means for maintaining a separate elec-\ _ 
trical potential between said auxiliary electrode 
means and‘ said discharging edge portions sur? 
_cient to produce electrical discharge from said 
portions. , _ < 

5._An apparatus for electrical precipitation 
comprising housing means provided with inlet and 
outlet means, precipitating electrode means dis 
posed within said housing and having extended 
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surfaces opposite one another, at least one of said ~ 
electrode means being provided with discharging 
edge portions at the end toward said inlet means, 
pervious auxiliary electrode means disposed be 50 
tween said inlet means and-said discharging edge . . 
portions of the precipitating electrode means in 
such position as to cause gas to pass through said. 
pervious electrode means in passing from said 
inlet means toward said precipitating electrode 
means, and electric power supply means connect 
.ed to said precipitating electrode means and said 
auxiliary electrode means and adapted to main 
tain an electrical potential between said precipi 
tating electrode means su?icient to provide a pre 
cipitating ?eld of high intensity therebetween but 
insui?cient' to cause material electrical discharge 
therebetween and to maintain an electricalpo 
tential between said discharging edge portions 
and said auxiliary electrode means su?icient to 
produce electrical discharge from. said edge por 
tions. - ' ~ - 

6. The method of electrical precipitation which 
‘comprises passing gas containing suspended mate 
rial through a charging ?eld in which ionization 
is produced between opposing electrode means, 
and then passing said gas through an alternating 
precipitating ?eld between oppositely charged 
electrode means both'having extended surface, 
said'electrode means in the precipitating ?eld be 
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ing spaced closer together than the electrode 
means in the charging ?eld, ‘and the potential dif 
ference therebetween being su?icient to cause. 
movement ‘of charged particles across the space 

6 between the electrode means in said precipitating 
?eld during one-halt cycle 01 said alternating 

2,008,246 
?eld, said alternating electrical potential being 
greater than the maximum alternating potential 
which could be applied between said precipitating 
electrodes if either of said electrodes were formed 
as a discharging electrode. 

WALTHER DEUTSCH. 


