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My invention relates broadly to precipltat,ion of

solid particles suspended in & gaseous medium,

such as dust in air, and more particularly to an

electrode assembly for use in electric precipitation
systems. | -

One of the objects of my invention is to provide
an electrically operated precipitation unit which
charges and precipitates finely divided particles

of matter suspended in & gaseous medium and

then blows the gaseous medium so cleansed, the

5
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blower portion also supplying the D. C. current

to the precipitation portion of the device.
Another object of my invention is to provide
in combination in an: electrically related system
" an electrode arrangement for producing move-
ment in a fluid medium and electrodes for pre-
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cipitating solid particles from the medium prior

to the action of the draft electrodes.

A further object of my invention is to provide

sn electrode arrangement for precipitation of £0 density in the medium

, With

charged particles from gaseous suspensi

" the electrodes energized by & rectified voltage

derived from an alternating current source
through an electric discharge type of rectifier op-
erative in conjunction with the precipitation elec-
trode arrangement in the gaseous medium. .

" gtill another object of my invention is to pro-
vide an electric precipitation circult including
filter means for the rectified voltage applied to

the precipitation electrodes and a blocking con-

- sustain and convey
steady conditions.

23 “diffuse discharge”

to point out that the
is obtained by controlling the maximum current -
djacent the emitting elec. -

assembly, with parts broken away and shown in
section. E | )
In the precipitation system of my invention, I
employ a type of electric diacharge which I have
termed “diffuse discharge.” , Diffuse discharge is
characterized by the absence of the disruptive
sparking, arcing and streamering conditions usu- -
ally present in point to plane asymmetric electric
discharge equipment. The manner in which the
«diffuse discharge” is obtained is described in
detail in my copending application, Serial No.
338.379, filed June 1, 1940, for “Method and ap-

paratus for conversion of energy,” and this in-

vention employs this type of discharge in con-
nection with an electrical precipitation system for
charging particles in gaseous suspension. . o
" For the purpose of this invention it will suffice
so-called “diffuse discharge”

trode so that this: um current density does
0t exceed the amount which the electrode can

either transiently or under
More particularly the desired
is accomplished by prede-
termining (1) the spacing between the emitting
and collecting electrodes, (2) conductivity of the

- emitting electrode, (3) diameter of the tips of

30

denser for localizing the bias voltage applied to

the control means in the rectifier arrangement,
Another object of my invention is to provide
an arrangement of electrodes for an electric pre-
cipitator in which & group of charging electrod
and a group of precipitation electrodes may be

arranged in any selected or alternate
respect to a set of driving electrodes.

A still further object of my invention is to pro-

vide an assembly of precipitator electrodes and
electric discharge electrodes in which polarizing
potentials for energizing the precipitator elec-

trodes are derived directly from the operation of
the electric discharge electrodes which operate to

" produce fluid movement. . o

Other and further objects of my invention re-
cide in the electrode and circuit arrangement
hereinafter described in more detail with refer-
‘ence to the accompanying drawings, in which:

Figure 1 is a diagrammatic plan view of the
electrode arrangement employed in the system
of my invention, | ' )
schematically iilustrated in connection therewith;
‘and Fig. 2 is a perspective view

b

order with

with the circuit arrangement

" has been found to operate satisfactorily without |

the emitting |
between adjacent emitting electrodes. The spec-

ifications of one particular construction which

~ arcing, sparking or streamering are given in the

~ vention is operable
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following description. ) - - -
The electrical precipitation system of my in-
directly from a source of high .
potential alternating current and one of the prin-
cipal functions involved is & conversion of alter-
nating current to direct current for energizing
the charging and precipitator. plate electrodes;
this function is effected by the operation of elec-

tric discharge means which at the same time

 serve to produce movement of
'dium by a conversion of electrical
‘energy in accordance with the principles -
Serial No. 338,379,
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~ quired to

of the electrade 55 precipitator

the gaseous me-
to mechanical
set forth

in my copending application, _
supra. In general and, as will be more fully here-

jons which are, of cO 1 ]l _
electrons and provide the numerous collisions re-
obtain the necessary movement of the
gas. It has been found that the load factor of & -
comprising charging electrodes and -

electrodes and (4) spacial distance



“sets of precipitator piate electrodes .m.ay He effi-
ciently met by a rectifier of a diffuse discharge
type wherein 8 measure of tha glternating cur-

rent energy applied is converted into movement.

ol the gaseous medium and g further portion is
- rectified and maintained at high potential for
application to the charging and precipitator plate
electrodes.

Referring to the drawings in more detail, ref-
erence character { designates a frame structure
for housing the various electrodes and providing
& duct for the passage of air and gases to be
- cleared of suspended particles, the inlet and the
outlet being indicated by arrows on the drawings.
At the inlet there is first a bank of charging elec-
trodes, indicated generally at 2 and constituted
as emitters provided with wires 3 terminating in
discharge points. Next are two groups of pre-
cipitator plate electrodes 4 and 5, disposed in DAT-
~ allel and alternating in position. The plates 4
of one group are interconnected through bus 6
and have the leading edges thereof disposed in
advance of the leading edges of plates 5 for co-
action as target elements for the diffuse discharge
- from emitter wires 3. The alternate plates 5 are
interconnected through bus 7. Electrodes 2, 4
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negative phase of the electric discharge from the
electrodes 12 is suppressed and, accordingly, the -
discharge from the electrodes {2 to the target

~ electrodes 15 becomes predominately of positive

10
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and b comprise in particular the means for re- | '

moving suspended particles from the gaseous me-
dium and are required to .-be energized in fixed
polarity at high potential. The means for pro-
viding such potentials and at the same time pro-
ducing movement of the gaseous medium through
the apparatus includes a first hank of discharge
electrodes, indicated generally at 8 and consti-
tuted as emitters provided with wires 9 terminat-
ing in discharge points, a coacting bank of control
electrodes at 10 and coacting target electrodes
indicated generally at 11, and also a second bank
of discharge electrodes, indicated generally at
12 and constituted as emitters provided with
-wires 13 terminating in discharge points, a co-
‘acting bank of control electrodes at 14 and coact-
ing target electrodes indicated generally at 5.

A source of alternating current of high poten-
- tial is provided at the transformer 8. A circuit
extends from terminal i7 of the secondary of
transformer (8 to discharge electrodes 12, which
produce a diffuse discharge received at target
electrodes 15, and continues through a ballast re-
sistance 18 and condenser 19 back to terminal 20
of the secondary of transformer 18; a blocking
condenser 21 is included in the lead to terminal
20 to permit condenser {9, and another condenser
22 in the system, to acquire independent charges
for maintaining substantially constant bias po-
tential differences across their terminals.

Another circuit extends from terminal 28 to the
discharge electrodes 8 and continues through the
condenser 22 back to the source at terminal 7.
As a result, the disccharge from the electrodes 8
- 1s Inherently asymmetric and is predominantly
negative in the absence of effective controi of the

discharge. Assuming that the discharge from

30
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the electrodes 8 is negative with respect to the

target electrodes 11, it follows that the condenser
22 acquires & charge in the polarity indicated in
Figure 1 and this difference of potential ascross
the condenser 22 is employed as a bias voltage
to control the discharge from the discharge elec-
trodes 12, In detall, the negative side of the
condenser 22 is connected to the control elec-
trodes {4 and the vpositive side is connected to
the discharge electrodes 12. Inasmuch as the
- control electrodes i4 are of negative potential

with respect to the discharge electrodes 12, the

65

polarity. The condenser 18 is connected in cir-
cuit with the target electrodes 15 and, as a result,
acquires an electrostatic charge in the polarity
also indicated in Figure 1. -. | -
The control electrodes 10 associated with the
discharge electrodes 8 are connected to the POSi-
tive terminal of the condenser 18 and suppress
the positive phase of the discharge from the elec-
trodes 8. As a result, this discharge is main-
tained predominately negative. It may be point-

-efd cut at this time that while a small amount

of discharge from the discharge electrodes 8 to
control electrodes 10 may take place, nevertheless,
this discharge is negligible as compared to the
discharge from the electrodes 8 to the electrodes

11 because the latter are much more advanta-

geously positioned with respect to the normal |
electron path from the tips of the electrodes 8.
This is also true of the bank of electrodes 12 to
19, inclusive. o |

The electric discharges from both emitting
electrodes 8 and 12 are produced in an electron
attaching gas which is characterized in that elec-
trons attach themselves to molecules of the gas
and form ions. These molecules are many times

greater in size than the electrons and produce a

sufficiently large number of collisions to insure a
substantial movement of the gas. In other words,
electric energy is directly converted fo kinetic
energy in the gas by the above apparatus and
this is evidenced by the fact that gas velocities
of 150 feet per minute have been obtained in
practice. o a
The difference in potential obtained across the
condensers 19 and 22 as.a result of the cooper-
ative action of the electric discharge means 8 to
15, Inclusive, superimposes a direct current bias
potential on the alternating current. This super-
imposed direct current energizes the electrodes 2
to 3, inclusive, in such.a manner that the charg-
Ing electrodes 2 are predominately positive and
the precipitator plate electrodes 4 and 5 are re-
spectively predeminately negative and positive.
The plates 4 project beyond the plates § in a
direction toward the charging electrodes 2 and
coact with the latter in producing a discharge

from the tips of the electrodes to the adjacent

edges of the plates. 4 which electrostatically
charges the particles in suspension in the gaseous

-medium. In detail, one circuit extends from the

positive terminal of condenser 19 through resistor
I8 to emitters 2, which produce a diffuse dis-
charge opposite the precipitator plates 4 and 5.
and continues from plates 4 back to the negative
terminal of condenser 19 through bus 6. Plates
4 are thus charged at negative potential, and in
order to complete the circuit, plates 5 are con-
nected through bus 7T to positive terminal of con- .
denser 19. A voltage of upwards of 6000 volts
has been observed at the terminals of condenser
19, and a field intensity of approximately 16,000
volts per inch is provided between the precipitator
plates 4 and §. - R
The electrodes employed in the apparatus. of

- Iy invention may be of various types, shapes and

70

sizes. By way of example, the electrodes shown
are of composite construction comprising essen-
tially a core of pressed paper, cardboard, wood or

- plastic material on the surface of which is dis-

75

posed a layer of semi-conductive material such |

as & paper incorporating carbon black and hav-
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‘ing a predetermined resistivity, or an ink or paint
containing oxides of the required resistivity.
Beginning with the intake end of the precipi-
tator, the charging bank contains the row of
emitters 2, having a number of separate columns
in the row. The wires used in the emitters are

© 001’’ diameter and are of tungsten. They are

1, gpart and 3&’’ long. The core of the emit-

ters is %'’ cardboard coated with styrene, to seal

it against moisture, and is covered with semi-
- conducting paper with a resistance of from 50-150

megohms. Adiacent the charging bank are the
two sets of collecting plates 4 and 6. The plates
of set # are 10’’ x 934"’ x 15’’ and the plates of
set 5 are 7’ x 1114/ x 15’’.

ducting paper with a resistance of from 200-400
megohms. |
Next to the charging plates is the combination

" fan and sair rectifier which comprises the row of

emitters 8, the row of control electrodes 10, and
the row of targets 11, the second row of emitters

12, the second row of control electrodes 14, and
the second row of targets 15. Each row of emit-
ters has a number of emitter columns therein and .

each row of control electrodes and targets has
~ columns one more in number than the number

of emitter columns. Each electrode has a %'’

cardboard core coated with styrene to seal it
against moisture. The emitters are 91%’! long,
114" wide, and ¥%’’ thick, and are covered with
a paper having a resistance of from 50-150 meg-
ohms. The control electrodes and targets are

1Y,’’ wide, %'’ thick, and 1172"’ long. The con--
trol electrodes are covered with a paper having :

‘a resistance of from 200-400 megohms and the
targets are covered with & paper having a resist-
ance of from 30-75 megohms. The purpose of

| Both have & center
paper core %'’ thick covered with a semi-con-.

10
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tentials which are 'predominantly of oﬁposité po'-

larity. By virtue of the diffuse discharges thus
established, the air or whatever gaseous medium
is supplied is placed in motion and passes through
the apparatus at the proper velocity to permit the -
particles in suspension, now charged by the ac-
tion of emitters 2, to be precipitated to the

charged plates 4 or §. -

Suitable means may be pr_ovided"for removal
of the precipitated material from plates 4 and

5 as by scraping with mechanical means or
flushing by fluid means, gas or liquid, when the -

apparatus is out of service, or means may be
employed for the continuous. removal of precip-
itated material during the operation of the ap-
paratus. Such means form no part of my pres-
ent invention. o | . -

It will be observed that the combined fan and
air rectifier portion of the system of my inven-

tion includes & biasing component in electrodes

- 3—I{ and a rectifier component in electrodes

12—15, through which condenser (9 is charged,
in the circuit arrangement disclosed. That Iis,
besides contributing to the production of move-
ment in the gaseous medium, the electrodes
8—1| serve to produce a difference of potential

 across condenser 22 which is employed to bias

S0

-
o] |

" the resistances specified is to produce as quiet a

discharge as possible by providing the emitters
‘with as much resistance as possible without af-
fecting the operation thereof. The lateral spac-
ing of the control electrodes, emitters, and targets

40

is 7’’, that is, from one emitier to the next

emitter is %’’, and from one control electrode
or target to the next control electrode or target,
is 7%’'’. 'The control electrodes are spaced on
each side of the emitters in a manner such that

the leading edge of a centrol electrode is %'

ahead of the leading edge of the wire in the co-
acting emitter, and the trailing edge of the target
ish 1%’’ directly in front of the corresponding
. control electrode, for most effective operation.
 Of the three condensers in the system, the two

of them between the control electrodes and the .

adjacent emitters have a capacity of .02 mfd.,

49

the discharge from emitters {2 in the rectifier .
component {2—15. At the same time, the entire
group of electrodes 8—15, which has been termed
a combined fan and air rectifier, operates to pro-
duce movement in the gaseous medium and to
establish & difference of potential across the con- -

“denser 19, by the cooperation of all the electrodes

815, sufficient to energize the charging elec-
trode 2 and the precipitator.plate electrodes 4
and 5 for effective operation. :

In certain embodiments of my invention the
functions of air movement and rectification may |
be more distinctly attributed to different groups
of electrodes, each group. being especially de-
vised for the intended function. The essential

cooperative relationship, however, will be main-

tained whereby the rectifier component is biased
from a diffuse discharge means other than itself,

and connected with the precipitation means for .

~ supplying direct potentials thereto. For ex-
- ample, a rectifier devised with consideration pri-

b

marily for current carrying properties may be

placed in cooperation with a fan:devised with -

consideration primarily for air movement, in the
manner set forth, and both the rectifier and the

" fan then combined with electric precipitation
- means, in accordance with my invention.

et
&

which is not particularly critical. The third con- h

denser is a high-voltage biocking condenser hav-
ing a capecityof 0O1mfd.

In the operation of the. pr’ecipit_ation system of
my invention, diffuse electric discharge is initi-

- ated in the emitter banks (2 and 8, that from

bank {2 being maintained positive while that

from bank 8 becomes predominantly negative by |

virtue of the control bias from condenser I8 ap-

~ plied to control electrodes i18: at the same time,

the resulting potential difference across condenser

99 cerves to bias control electrodes |4 and in-

crease the positive discharge from emitters 12,
When stabilized conditions of operation are
reached in this portion of the system, condenser

{8 has acquired a sufficient charge for operation

of the charging and precipitator plate electrodes, '.

" Thus, while I have described my invention in
a preferred embodiment, I desire it understood

“that modfications may be made in. the system

~ and -apparatus of my invention, and that no |
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limitations upon my invention are intended ex-
cept as are contained within the scope of the
appended claims, T
What I claim as new and desire to secure by -
Letters Patent of the United States is as follows .
1. An electrical system operative in a gaseous
medium for precipitation of solids from said me-~
dium comprising a source of alternating current,
charging electrodes connected to said source,

~ plate electrodes for precipitating solids in prox-

70

imity to said charging electrodes, fan electrodes
for movement of the medium through said de-

vice, the fan electrodes being connected to said

whereupon diffuse discharge is produced from |

~ emitters 2 and plates 4 and 5 assume high po-

15

alternating source, the charging electrodes and
plate electrodes being connected to the fan elec-
trodes in a manner to receive rectified currenrt

from sald fan electrodes.




2. An electrical system operative in a common
gaseous medium in a unitary sphere of action

for' the precipitation of solids from gaseous sus-

pension in said medium comprising a source of
alternating currenf, electric discharge and tar-
'gel electrodes connected across said source and
operative for charging the particles in suspen-
- sion; electrical precipitation electrodes cooper-
ative with saild charging electrodes, and electric
- discharge and target electrodes disposed in prox-
imity to said precipitation electrodes and con-
stituting a voltage rectifier connected in series
witin said source across said precipitation elec-
trodes. | -

3. An electrical system for the precipitation
of solids from gaseous suspension as set forth in

2,295,152

erative Ito convert a portion of the alterna.ting

- eleciric energy supplied thereto into kinetic en-

ergy in the medium of the discharge.
1. An electrical precipitation system compris-

Ing charging electrodes; precipitator plate elec-

trodes, electric discharge means for converting

- alternating electric energy into kinetic energy for

10

- cipitator plate electrodes.

claim 2 and including a control electrode in said |

voliage rectifler, electric discharge and target

‘means disposed in proximity to the electrodes
constituting said rectifier and connected with
said source of alternating current, said means
being operative to provide a rectified bias poten-
tial for said control electrode, and s connection
from the control electrode to the last said means.

4. An electrical precipitation system compris-
ing charging electrodes, precipitator plate elec-
trodes, electric discharge means including a rec-
tifier component and a biasing component co-
operative to convert alternating electric energy
into direct electric energy and kinetic energy in

the medium of the discharge and means for en-

ergizing said charging electrodes and said pre-
cipitator plate electrodes by the direct electric
energy from the rectifier component of the last
sald means, said biasing' component being con-
nected with said rectifier component for increas-
ing the direct electric energy output of said recti-
fler component. -

o. An electrical precipitation system compris-

ing charging electrodes, precipitator plate elec-
trodes, electric discharge means including a rec-
~ tifler component and a biasing component co-

operative to convert alternating electric energy .

into direct electric energy and kinetic energy in

the medium of the discharge, means for ener-

gizing sald charging electrodes and said precipi-
- tator plate electrodes by the direct electric en-

mgoving the medium to be clarified through said
charging and precipitator plate electrodes, a ca-
pacitance in circuit with said diffuse electric dis-
charge means operative to maintain a substan-

tielly constant difference of potential thereacross

and means for energizing said charging and pre-

8. An electrical precipitation system compris-
ing, in combination, charging electrodes, precipi-
tator plate electrodes, and electric discharge
means; said means being energized by alternat-
ing electric energy and operative to convert such
energy partially into direct electric energy by
rectification, and partially into kinetic energy by
transformation; the direct electric energy being

applied to said charging and precipitator plate

- electrodes for operation thereof, and said kinetic

energy being expended in the movement of the
gases to be clarified between said charging elec-
trodes and said precipitator plate electrodes.

9. An electrical precipitation system compris-

‘ing, in combination, charging electrodes, precipi-

30
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ergy from said rectifier component, said biasing -

component being connected with said rectifier
‘component for increasing the direct electric en-
ergy oufput of said rectifier component, and a
biasing connection from said rectifier compo-
nent to saild biasing component for stabilizing
the operation of said electric discharge means.

6. An electrical precipitation system compris-
ing charging electrodes, precipitator plate elec-
trodes, electric discharge means including a first
group of emitter, control and target electrodes
and a second group of emitter, control and tar-
get electrodes, means for energizing said dis-
- charge means by alternating electric energy in-

. cluding a capacitance in circuit with the emitter

and target electrodes of each group, a biasing
connection of one polarity from the capacitance
in circuit with the emitter and target électrodes
of one group to the control electrodes of the

50

bd

tator plate electrodes and diffuse electric dis-

charge means; said means including a rectifier

component and a biasing component energized
by alternating electric energy and cooperative
to convert such energy partially into direct elec-
tric energy by rectification in said rectifier com-
bonent, and partially into kinetic energy by
transformation in both said components: the

_direct electric energy being applied to said charg-

ing and precipitator plate electrodes for opera-
tion thereof, and said kinetic energy being ex-
pended in the movement of the gases ta be clar-
ified between said charging electrodes and said
precipitator plate electrodes. - |

10. An electrical precipitation system compris-

ing, in combination, charging electrodes, precipi-

tator plate electrodes, and electric discharge |
means; said means including a rectifler compo-
nent and a biasing component energized by al-
ternating electric energy and cooperative to con- _
vert such energy partially into direct electric en-
ergy by rectification, and partially into kinetic
énergy by transformation; sald biasing compo-

nent being connected with said rectifier compo-
nent for increasing the direct electric energy out-
put of said rectifier component, and said rectifier
component being connected with sald biasing

.component for stabilizing the operation of said

diffuse electric discharge means; the direct elec-

- tric energy from sald rectifier component being

a5

other group, a second biasing connection in op-

- posite polarity from the other capacitance to the
other control electrodes, each said capacitance
being operative to maintain a substantially con-
stant difference of potential thereacross, and

70

means for energizing sald charging electrodes

and sald precipitator plate electrodes by the dif-
ference of potential across one of said capaci-
tances, sald eleciric discharge means being op-

applied to said charging and precipitator plate
electrodes for operation thereof, and said kinetic

energy being. expended in the movement of the

gases to be clarified between said charging elec-
trodes and said precipitator plate electrodes.

11, Electric discharge equipment for precipi -
tating particles from a gaseous medium having a
predetermined direction of movement, compris-
ing a source of alternating current, means for
electrostatically charging the particles in suspen-
slon in the gaseous medium including emitting
electrodes connected in a circuit with the gsource
of alternating current and extending in the gen-
eral direction of movement of the gaseous medi-
um, electric discharge means also connected in a

8 circuit with the source of alternating current



2,205,152

and operable 10 impé.rt moirement to the gaseous
medium past the emitting electrodes, said elec-

~tric discharge means including electric discharge

electrodes and collecting electrodes coacting with
the discharge electrodes to produce an electric

discharge in the direction of movement of the

caseous medium, precipitator plate electrodes ..

supported between the emitting electrodes and
the electric discharge means in a manner to re-
quire the gaseous medium to pass therebetween,
and means electrically connecting the discharge

means to the precipitator plate electrodes and

emitting electrodes for energizing ihe emitting
electrodes and precipitator plate. electrodes with
q direct current of different potential. . |
12. Electric discharge equipment for precipi-
tating particles from a gaseous medium having
a predetermined direction of movement, compris-
ing a source of alternating current, mean for

electrostatically charging the particles in suspen-

sion in the gaseous medium including emitting
_electrodes connected in a circuit with the source

e
i 3

.electrically . connecting '.opposit_e sides of the o~

pacitance to the emitting electrodes and precipt-
tator plate electrodes. R SR
14. Electric discharge equipment for precipi-
tating particles from a ‘gaseous medium having
a predetermined direction of movement, com- -
prising a source of alternating current, means

for electrostatically. charging the particles in

10

suspension in the gaseous medium . including
emitting electrodes connected in a circuit with

~ the source of alternating current and extending

in the general direction of movement of the gas-
eous medium, electric discharge means also con-

" nected in a circuit with the source of alternating

15
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of alternating current and extending in the gen-

- eral direction of movement of the gaseous medi-
um, electric discharge means also connected in a
- circuit with the source of alternating current and
operable to impart movement to the gaseous me-

dium past the emitting electrodes, said electric '

discharge means including electric discharge
electrodes and collecting electrodes coacting with
the discharge electrodes to produce an electric

30

‘discharge in the . direction of movement of the

gaseous medium; means for controlling the elec-

tric discharge between the discharge electrodes
39

and collecting electrodes to produce an electric
discharge predominately of one polarity there-
between, precipitator plate electrodes supported
between the emitting electrodes and the electric
~ discharge means in a manner to require the gas-
eous medium to pass therebetween, means elec-
trically connecting the emitting electrodes to sald
collecting electrodes for energizing the emitting
electrodes with the same potential as the con-
trolled electric discharge between the discharge

electrodes and collecting electrodes, and means

for energizing the plate electrodes with a differ-
ent potential. |

" 13. Electric discharge equipment for precipi-
tating particles from a gaseous medium having &
predetermined direction of movement, compris-
ing a source of alternating current, means for
electrostatically charging the particles in suspen-
sion in the gaseous medium- including emitting
‘electrodes connected in a circuit with the source
of -alternating current and extending in the gen-
eral direction of movement of the gaseous medi-
um, electric discharge means also connected in
a circuit with the source of alternaling current
and operable to impart movement to the gaseous
medium past the emitting electrodes, said elec-

tric discharge means including electric discharge .

electrodes and collecting electrodes coacting with
‘the discharge electrodes to produce an electric

discharge in the direction of movement of the
gaseous medium, means for controlling the elec-

tric discharge between the discharge electrodes
and collecting electrodes to- produce an eleciric
discharge predominately of one polarity there-
between, precipitator plate electrodes supported
 between the emitting electrodes and the elec-
tric discharge means in a manner {0 require the

current and operable to impart movement to the
gasecous medium past the emitiing electrodes, .
said electric discharge means including electric
discharge electrodes and collecting electrodes co-
acting with the discharge electrodes to produce
an electric discharge in the direction of move-
ment of the gaseous medium, means for con-
trolling the electric discharge between the dis-
charge electrodes and collecting elecirodes to
produce an electric discharge predominately of
one polarity therebetween, precipitator plate
electrodes supported between the emitting elec-

- trodes and the electric discharge means in a

manner to require the gaseous medium ito Dass

therebetween, a capacitance electrically connect-

ed to the electric discharge means and having a
difference of potential across the same, means
electrically connecting one side of the capaci-

tance to alternate precipitator plate electrodes,
and means electrically connecting the opposite

side of the capacitance to the remaining precip-
itator plate electrodes. L
15. Electric discharge equipment for precipi-

tating particles from a gaseous niedium having

" a predetermined direction of movement, com-

40

prising a source of alternating current, electric

~ discharge means connected to the source of al-

45

ternating current and operable to electrostat-
ically charge the particles in suspension in the
caseous medium, said means including emiiting
electrodes and collecting plate electrodes coact-
ing with the emitting electrodes to produce an
electric discharge in the direction of flow of the

gaseous medium, precipitating plate electrodes

60

alternating with the collecting plate electrodes
and cooperating with the latter to precipitate -

- particles from the gaseous medium, additional

56

60

- electric discharge means also connected in a cir-

cuit with the source of alternating current and
operable to impart movement to the gaseous me-
dium past the emitting electrodes and between
the plate electrodes, sald additional electric dis-
charge means including electric discharge elec-
trodes and collecting ele¢trodes coacting with
the discharge electrodes to produce an electric
discharge in the direction of flow of the gaseous
medium, a capacitance electrically connected to

 the second electric discharge means and having

65

70

gaseous medium to pass therebetween, a capaci-

tance electrically connected fo the electric dis-

charge means and having s difference of poten-
tial across the same, and means respectively 7

s

a difference of potential across the same, means
electrically connecting one side of the capaci-
tance to the emitting electrodes and precipitator
plate electrodes, and means electrically connect-
ing the opposite side of the capacitance to the

collecting plate electrodes. } | |

16. Electric discharge equipment for precipi-

tating particles from a gaseous medium having
‘a predetermined direction of movement, com-.

prising a source of alternating current, means

- for electrostatically charging the particles in sus-

pension in the gaseous medium including emit-

ting electrodes connected in a circuit with the




6 o
source of alfernating current and extending in
the general direction of movement of the gas-
eous medium, glectric discharge means also con-
- nected in g circuit with the source of alternating
current and operable to impart movement to the

- gaseous medium past the emitting. electrodes,
- sald electric discharge meahs including electric

discharge electrodes and collecting electrodes co- -

acting with the discharge electrodes to ‘produce

an electric discharge in the direction of move-.

ment of the gaseous medium, a second electrical
discharge means also connected to the source

of alternating current and including discharge

electrodes and collecting electrodes coacting with
the latter discharge electrodes to produce an elec-
. trical discharge in the direction of flow of the
- gaseous medium, means including the second

-electric discharge device for applying a direct

2,205,152
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current bias to the first electric dIScharge means

to produce an electric discharge predominately of

one polarity in the first named electric discharge
means, means electrically connecting the emit-
ting electrodes. to the first named electric dis-
charge means to energize the emitting electrodes
with a direct current of the same polarity as the

“discharge of the first named electric discharge

means, precipitator plate electrodes supported
adjacent the emitting electrodes in & manner to

-require the gaseous medium charged by the emit-

ting electrodes to flow- therzbetween, and means
electrically connecting the precipitator plate
electrodes to the first named electric discharge
means to energize the precipitator plate elec-
trodes with direct current of the opposite po-

larity.

WILLARD H. BENNETT.
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