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To. all whom it ‘may concern; 
Beit known that I, WALTER A. SCHMIDT, 

a citizen of the United States, residing at 
Los Angeles, in the county of Los Angeles 
and State of California, have invented a 
new and useful Method and~ Apparatus for 
Electrical Precipitation of Suspended Par 
ticles from Gases, of which the following is 
a speci?cation. . ‘ 

‘ This invention-relates to precipitation of 
suspended material, such as dust and-fume, 
from gases by electrical action‘. In such 
operation as usually carried out the gases to 
be treated are passed between electrodes 
maintained at high potential ‘difference, cer 
tain of said electrodes being of such nature 
as to facilitate discharge of electricity into 
the gases and the action of the electrical 
'?eld causes the suspended particles to be 
collected on the electrodes. -‘ 

It has been found that the operation of 
apparatus of this character is in some cases 
seriously interfered with by 'reason of the 
presence of ions in the gases supplied to 
the electrical precipitating apparatus. This 
is particularly the case where the gases are 
received from furnaces in which the gases 
have been brought into contact with ?ames, 
or with bodies at high temperature, for ex 
ample, in electric furnaces- In such cases 
there are generally large numbers of ions 
present in the gases and these ‘ions are gen 
erally not uniformly distributed in the 
gases, some parts of thegases having rela 

'tively large numbers of ions-while other 
parts of the gases may be comparatively 
free from ions, -and,- moreover, negative 
ions, or, in some cases, positive ions, may be 
preponderantly present in certain portions 
of the gases and not ‘In others. Owing to 

' considerable variation in the operation of 

45 

electrical precipitating apparatus due, for 
example, to ?uctuations in resistance of the 
gaseous dielectric by reason of variations 

k301i the ions in different portions of the ‘gases, 

50 

it being understood that the greater the 
ionization the lower will be the electrical 
resistance .of the gases. ' Such excessive and 
variant ionization of the gases is not only 
objectionable its direct results but tends 
.to increase the difficulty by cumulative ac 

tion of the_ ionization on account of the I 
rapidly movlng ions tending to produce fur- . 
ther ionization by collision with the gaseous 
molecules, thus. increasing further the ioni 
zation, and correspondingly decreasing the 
resistance at parts which are already unduly 
ionized, with the result that ?uctuations or 
varlat-lons in resistance of the ases tend 
to become ‘accentuated and to still further 
interfere with maintenance of the desired 
electrical conditions in the precipitator. 
With a gas of a given conductivity, it is 

possible to adjust the potential difference in 
an electrical precipitator so as to effect sat 
isfactory precipitation Without breaking 
down the- gaseous dielectric but it is ap 
parent that .with gases ?uctuating in resist 
ance from?time to time and from place to 
place 1n the. gases, it is not possible to ‘main 
tam at all times the operating potential dif 
ference best adapted to maximum precipita 
tion on account of the liability to breaking 
down of the gaseous dielectric at parts 
Where excessive ionization is presented. 
The main object of the present invention 

is to ‘provide for deionization or discharge 
of the gases to a su?icient extent to ensure 
e?ective operation of the electrical precipi 
tating‘ apparatus. This object is attained, 
according to my present invention, b sub 
jectingthe gases to the action of an e ectro 
static ?eld produced between electrodes 
maintained at su?icient potential difference 
to cause translation or movement .of the ions 
to such electrodes, with resultant removal 
of the ions'from the gases, to a ‘greater or 

vless extent; the 'substantiallyor partially 
deionized gases then passing to the electrical 
precipitating apparatus. 
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The accompanying drawing illustrates . 
apparatus suitable-for‘carrying out my in 
vention, and referring thereto :' 

Fig. 1 is a horizontal section of one‘ form 
‘of such an apparatus; 
‘Fig. 2 is a transverse section on line 2-2 
in Fig. 1; ‘ 

Fig. 3 1s a transverse section on 
in Fig. 1;- ‘ 

Fig. 4 is a vertical, section of another 
form;: _ ' - 

Figs. 5 to 7 are ‘diagrams showing modi 
?cations of the current connections. ‘ 
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In Figs. 1 and 2 I have illustrated my in 
vention as applied in connection with a gas 
receiving ?ue or chamber 1., extending hori 
zontally and conducting the gas through an 
electrical precipitator b. In said ?ue or 
chamber and in advance of such electrical 
precipitator I provide deionizing means 01 
comprising electrodes 3 and 4 maintained 
at high potential difference, said electrodes 
consisting, for example, of, parallel vertical 
plates or screens of conducting material, 
such as metal, extending parallel to the di—v 
rection of the gas ?ow. Electrodes 4 are 
grounded, for example, by connection to 
the walls of the ?ue 1, which may be of 
metal or otherwise constructed so as to be 
conducting, and the opposing electrodes 3 
are insulated, being mounted, for example, 
by frame 5 on insulators 6, and are connected 
by wire 7 to a source of high electrical po 
tential, for example, to a high tension al 
ternating current circuit 8 energized fromv 
a low tension alternating current circuit 9 
by a step-up transformer 10, a recti?er 11 
being provided in said high tension circuit 
connections operating in synchronism with 
the alternating circuit to deliver recti?ed or 
unidirectional electrical current to the elec 
trodes 3, such recti?er having a grounded 
connection ‘12 for completing the circuit. 

If required, potential controlling means, 
such as a resistance 13, may be provided in 
the connection from the high tension circuit 
to the electrodes 3. By the above described 
means, ‘or other suitable apparatus, suffi 
ciently high potential difference is main 
tained between the electrodes 3 and 4 to 
generate stron electrostatic ?elds between 
the opposing e ectrpdes. 
ing all of extended area and free from points 
or edges, a ‘purely electrostatic ?eld is pro— 
duced and substantially no electrical dis 
charge takes place from the _' members 3 
and 4. V I 

The electrical precipitating apparatus 6 
may be of any usual or suitable construction, 
comprisin , for example, collectin elec 
trodes 15 ormed as ounded vertica plates 
of relatively exten ed area and discharge 
electrodes 16 formed as- wires, rods or other 
conducting members of relatively small 
area mounted opposite the collecting elec 
trodes and supported b an insulated'frame 
17 , which is connected y wire 18 to a suit 
able source of unidirectional high potential 
current, for exam Is, to the circuit 8 leading 
to the recti?er a ove referred to, a resist 
ance 20 being interposed, if required, for 
controlling the potential. 
The operation of this form of 

tion' is as follows: 
The gases to be treated are assumed to 

be delivered to ?ue or chamber 1 from an 
electric furnace, blast furnace, smelting fur 
nace, or other apparatus producing gases 

my inven 

The electrodes be- _ 
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containing suspended material and also con 
taining ionsin large quantity and in non 
uniform distribution. Such gases pass be 
tween the opposing electrode members 3 and 
4 of'the deionizing means and are subjected 
to the action of electrical ?elds maintained 
between said electrodes, with the result that 
the ions in the gases are caused to migrate 
or to be translated laterally of the direction 
of gas ?ow, by the force due to the electro~ 
static ?eld and are collected or absorbed by 
the said electrodes. The gases passing to 
the electrical precipitator ‘are, therefore, 
substantially or largely deionized, and the 
distribution of the ions therein is also more 
uniform, with the result that operation of 
the electrical precipitator is rendered more 
uniform and e?icient and the power. con 
sumption of the electrical precipitator is 
decreased, resulting in considerably higher 
electrical e?‘iciency. 
The potential difference maintained in the 

deionizing apparatus may be different from 
that maintained in the electrical precipi 
tator, for example, it may be considerably 
higher on account of thefact that the elec 
trodes in the deionizing means are all of 
extended area and without sharp curvature 
so that the tendency to electrical discharge 

1 is reduced to a minimum and comparatively 
high potential difference can be maintained 
between the electrodes of the deionizer with 
out breaking down the dielectric or causing, 
excessive discharge. The deionizing means 
consumes a comparatively small amount of 
current on account of such lack of discharge, 
the current consumption being mainly that 
due to the absorption of the electric charges 
of the ions present in the gases. _ ' 
As shown in Fig. 5, the deionizing means 

a and the electrical precipitator _b may be 
connected to separate high potential supply 
circuits 21 and 22, each provided with recti 
?er and energized by a ste -up transformer 
in the manner above descri ed, or as shown 
in Fig. 6, the deionizer a and the electrical ' 
precipitator b may both be ener lzed by d1-‘ - 
rect connection to the same big potential 
circuit 23 without interposition‘ of otential 
controlling resistances so that t e same 
potential di?‘erence is maintained on both 
of these devices. In some cases'_su?i_c1ent 
deionization may be effected by mamtaimng 
an alternating electric potential difference 
between the electrodes of the deionizer, the 
energizing connections thereof bein made 
directly to an alternating high tenslon c1r 
cuit, as indicated at 38 in Flg. 7._ In view 
of the extreme mobility of the ions and 
their rapid movement under electrostatic 
?eld forces such as may be produced between 
the. deionizer electrodes under potential dif 
ferences such as are usually maintained in_ 
electrical precipitators, it is possible, using 
alternating current of ordinary frequency 
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(60 cycle), to cause su?icient translation of 
ions to one or the other of'the electrodes 
during such half wave ‘of alternation to 
produce the required deionization. 
In applying the invention to a horizontal 

?ue treater the electrodes may be placed 
transversely of the flue, as indicated at 34 
and 35 in Fig. 4, for the grounded and the 
high tension electrodes, respectively, the 
high tension electrodes being mounted on an 
insulated frame 36 and the operation being 
the same as above described in connection 
with Figs. 1 to 3, except that the gases pass 
through instead of between the electrodes. 
In this case, as in the form shown in Figs. 
1 tol3, there may be more or less collection of 
suspended material as well as the ions on the 
electrodes of the deionizer and such sus 
pended material is preferably removed from 
time to time, or continuously, by shaking, 
jarring, or any other of the well known 
means for this purpose. . - 

What I claim is: 
. 41. The method of treating independently 
ionized gases containing suspended particles, 
which consists in. initially subjecting such 
gases to the action of a purely electrostatic 
?eld having an extended sphere of action 
and of high intensity su?icient to largely de 
iouize the gases and then independently sub 
jecting the gas thus treated separately to 
the action of an electric discharge. 

2. The method of treating independently 
ionized gases containing suspended particles 
which consists "in initially subjecting such 
gases to the action of an electrostatic ?eld 
of considerable extent doetween opposing 
electrodes of extendedarea maintained at 
high potential difference whereby the gases 
are deionized to the required extent by the 
action of the electrodes, and then passing the 
gases through a separate and distinct elec 
tric ?eld in which an electrical discharge 

8 

is produced, "to separate the suspended 
particles from the gases. 

3..The method which consists in initially 
passing an independently ionized gas con 
taining suspended particles, through an ex 
tended electrostatic field, between non-dis 
charging electrode .surfaces of extended 
area, maintained at high potential diiference 

45. 

50 

to cause translation of ions in the gases to i 
the surfaces of said electrodes, and then 
subjecting the gases to electrical precipitat 
ing action in a distinct and separate ?eld of 
action. 

4. An apparatus for treatment of inde 
pendently ionized gases containing sus 
pended material, comprising-a deionizer, and 
a separate and distinct electrical precipitat 
ing means connected to receive the gases 
passing from the deionizer, said deionizer 
comprising non-discharging electrode means 
of extended area, and other non-discharg 

' ing electrode means also of-extended area, 
opposing the first named electrode means 
defining therewith an electric ?eld of con 
siderable extent in the direction of the gas 
?ow, and means for maintaining said elec 
trodes at high potential di?'erence. 

5. Apparatus for the treatment of inde 
pendently ionized gases containing sus 
pended material, comprising electrodes con 
structed and arranged to produce an initial 
purely electrostatic field having an extended 
sphere of action and having substantially no 
electric discharge when maintained at a high 
potential difference, a separate and distinct 
electric precipitator and means for passing 
the .gas to be treated successively through 
the sphere of action of said electrodes and 
the precipitator. ' V 
In testimony whereof I have hereunto 

subscribed my name this 7th day of Decem 
ber, 1920. ’ . 

.WALTER A. SCHMIDT. 
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