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Patented Mar. 18, 1952 2,589,463 

- UNITED STATES PATENT OFFICE 
2,589,463 m 

ELECTROSTATIC PRECIPITATOR, 

Ray W. Warburton, Medfield, Mass., assignor to 
Westinghouse Electric Corporation, East Pitts 
burgh, Pa., a corporation of enasylvania 

Application May 31, 1950, Serial No. 165,287 
(C. 183. ) 1 Claim. 

This invention relates to electroStatic pre 
cipitators for removing small foreign particles 
such as dust, from gases such as air. 
The most commonly used electrostatic pre 

cipitators for cleaning air, employ closely Spaced, 
metal, collector plates between which electro 
static fields are maintained, and on which the 
dust and other foreign particles are deposited. 
When the plates have become loaded with de 
posited matter, it has been the practice to Wash 
them down with Water or other flushing liquids. 
In many locations, however, the collected foreign 
matter becomes so bonded to the plates through 
mechanical and chemical action that it is diffi 
cult if not impossible to remove it by Washing. 
The plates then have to be disaSSenabled and 
scraped or replaced, since their continued use 
without cleaning would result in arc-OverS and 
probable damage to the aSSociated power Supply 
apparatus. 
While in industrial plants and other places 

where experienced servicemen are readily avail 
able for servicing electrostatic precipitators, the 
cleaning of the collector plates while trouble 
some, has been accepted as necessary, and has 
not interfered with their use since their advan 
tages greatly outWeigh their disadvantages. 

However, the situation is different where elec 
trostatic precipitators are used in homes. In 
Some cases it is impractical or inconvenient to 
provide facilities for Washing the collector plates, 
and even where Such facilities are provided and 
properly used, their action is Sometimes not suffi 
cient, as described in the foregoing, to adequately 
clean the collector plates. This usually results 
in the calling in of an outside Serviceman, or in 
disuse of the equipment. 

In my co-pending applications, Serial Nos. 
62,931 filed August 24, 1948, now Patent 2,571,079 
dated October 9, 1951, and 73,277 fied January 
28, 1949, now Patent 2,579,445 dated December 
18, 1951, I have disclosed different forms of col 
lector cells for electrostatic precipitators which 
are So inexpensive and easily handled that it is 
practical and economical to remove then and 
to replace them with new ones, when they have 
become loaded with collected matter. Such ceils 
comprise intermeshed filaments having rela 
tively high electrical resistances. Electrical cur 
rents flowing through the filaments produce 
voltage drops therethrough and which establish 
electrostatic fields therebetween which are Sufi 
cient to cause electrostatically charged dust 
particles to be deposited thereon. The principle 
involved is given in the following. 
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If a difference in potential is applied to the 

Opposite ends of an electrical conductor, then 
Current will flow through the conductor. If the 
Voltage at one end of the conductor is 12KV and 
that at the other end of the conductor is 0, and 
the power Supply Source has sufficient capacity 
to handle the load without voltage attenuation, 
then regardless of the resistance of the con 
ductor, assuming uniform resistance along its 
length, the midpoint of the conductor will be at 
a 6KW potential, a point midway between its 
center and its high voltage end will have a poten 
tial of 9PSV, and a point midway between its 
center and its zero voltage end will have a poten 
tial of 3KV. According to Ohm’s law, a low 
resistance conductor will draw large currents 
and a high resistance conductor will draw Small 
Currents. 
In the collector cell disclosed in this and in 

Said applications, the resistance of the inter 
meshed filamentS is So high that the total cur 
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rent drawn from an associated power pack is 
in the Order of milli-amperes. 
The collector cell of the present application 

differs from those of Said pending applications 
through using grounded wire screens at the inlet 
and Outlet of the cell for retaining the inter 
meshed filaments in place, and for grounding the 
Outernost filaments, and in using a central wire 
Screen for charging centrally located filaments. 

It has been proposed heretofore to establish 
electroStatic fields between adjacent intermeshed 
filaments in a collector cell, but the filaments of 
Such a cell were dielectrics so that the voltages 
thereon provided by opposite charges applied at 
Spaced points, were produced by polarization. 
The electrostatically charged dust particles on 
depositing upon such non-conducting filaments 
provided an accumulative space charge, opposing 
further collection, since the charges could not 
leak off to ground. With current flow through 
the filaments as occurs in the cells of this and of 
Said applications, the electrostatic charges dio 
leak off to ground as fast as the electrostatically 
charged particles are collected, so that no space 
charge can exist. . 
An object of this invention is to provide an 

inexpensive, disposable, collector cell for an 
electrostatic precipitator. 
Another object of this invention is to provide 

a disposable collector cell for an electrostatic 
precipitator which can easily be removed from 
and replaced in, the precipitator. 
The invention will now be described with refer 

ence to the drawing, of which: 
Fig. i is a transverse section through a co 
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lector cell embodying this invention, the section 
being taken along the lines - of Fig. 2; 

Fig. 2 is a plan view looking downwardly upon 
the cell; 

Fig. 3 is a sectional view along the lines 3-3 
of Fig. 2; 

Fig. 4 is a side elevation, in Section, of an elec 
trostatic precipitator including the cell of Figs. 
i-3; 

Fig. 5 is a circuit diagram for explaining the 
principle of operation of the invention, and 

Fig. 6 is a partial transverse Sectional view of 
the cell showing a charged wire Centrally located 
between four grounded wires. 

Referring first to Fig. 5 of the drawing, the 
upper filament í0 is connected to the -- 12KV 
terminal of a power pack. It is connected at 
One end through the resistor f to one end of an 
adjacent parallel filament 2, and at its other 
end through the resistor 3 to the other end of 
the filament 2. The filament 2 is also con 
nected at its said one end through the resistor 4 
to one end of an adjacent parallel filament 5, 
and at its other end through the resistor 6 to 
the other end of the filament 5. The filament 
5 is also connected at its said one end through 

the resistor 7 to one end of the adjacent parallel 
filament 8, and at its other end through the re 
Sistor 9. to the other end of the filament 8. The 
filament f8 is also connected at its said one end 
through the resistor 20 to one end of the adja. 
cent parallel filament 2, and at its other end 
through the resistor 22 to the other end of the 
filament 2. The filament 2 is grounded and 
connected to the negative or Zero voltage termi 
nal of the power pack. 
ASSunning that the resistors all have the same 

value and that the filaments have relatively low 
Iresistance so that the voltage drop through them 
is of no consequence, then the current flow 
through the filaments and resistors will cause the 
filament 2 to have a 9KW potential, the filament 
6 to have a 6KW potential, and the filament f8 to 
have a 3KW potential, there thus being a 3KW 
difference in potential between adjacent filla 
mentS. 

If other filaments were placed between the 
filaments 0 and 2 and connected at their ends 
to the resistors f and 3, they would take on 
potentials between the values -- 2KV and --9KW. 
The voltages between adjacent filaments would 
then be less, but so would the intervening dis 
tances, so that the electrical field which varies 
directly as the voltage and inversely as the spac 
ing, would be the same as if the filaments were 
Spaced further apart. 
In a cell embodying this invention, the same 

principle of operation is involved, but the action 
is more complex since the filaments 0, 2, 5, 
8 and 2 would be resistors. There would be 

current flow through, and voltage drops in, the 
filaments 0, 2, 5, 8 and 2. But adjacent 
filaments would have different potentials thereon 
so that electric fields would exist therebetween. 
This may be understood With reference to Fig. 6 
of the drawing where current flows between a 
central wire 38 and each of the outer wires 33 
and 34, through the filaments 36 which contact 
each other and the wires. Between the central 
wire and each outer wire there are a plurality of 
filaments electrically connected in series-parallel, 
the current flow through the filaments produc 
ing voltage drops therein. 

Referring now to Figs. 1 to 3 of the drawing, 
the metal casing 30 has an open inlet side 3 and 
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4. 
an open outlet side 32. The small, metal wires 
33 extend crosswise the inlet of the casing in 
Spaced parallel relationship, being grounded in 
the casing at their ends. The similar wires 34 
extend CrOSSwise the Outlet of the Casing in spaced 
parallel relationship, being also grounded to the 
casing at their ends, corresponding wires 33 and 
34 being in alignment. 
The intermeshed filaments 36 are packed in 

between the wires 33 and 34 and contact same 
and the sides of the casing. The filaments are 
of relatively high resistance conducting material, 
Such as threads of urea plastics, glass wool coated 
With petroleum jelly, or asbestos fibres. 
A metal Screen consisting of the end Wires 37 

extending at right angles to the wires 33 and 34, 
and of the wires 38, extending parallel to the 
wires 33 and 34, is inserted within the mesh of 
filaments with the wires 38 midway between the 
Wires 33 and 34 but staggered With respect there 
to, So that the axes of the wires 38 are positioned 
in planes midway between planes in which the 
axes of adjacent wires 33 and of adjacent corre 
sponding wires 34 occur. 
The wire 40 is attached to the central one of 

the Wires 38, and has the electric insulator if 
thereon where the wire 40 extends between ad 
jacent wires 34. 
With reference to Fig. 4 of the drawing, the 

electroStatic precipitator there illustrated has the 
grounded metal casing 42 across the gas inlet of 
which extend the grounded ionizer tubes 43 be 
tween which are the ionizer wires 44 supported 
from the electric insulators 45. The wires 44 are 
adapted to be connected to the -- f3KV terminal 
of a conventional, high voltage, power pack, and 
the casing 42 with the tubes 43 are adapted to 
be connected to the grounded negative terminal 
of the power pack. The construction described 
So far in connection with Fig. 4 is conventional. 
A cell 30 such as is illustrated by Figs. 1-3 of 

the drawing is slid into the casing 42 through 
its gas outlet 46 so that it is located downstream 
of the ionizer electrodes 43 and 44. The Wire 40 
is connected to the -- 3KV terminal of the power 
pack. The casing of the cell is grounded to the 
caSing 42. 
In Operation, the air passing between the 

ionizer electrodes 43 and 44 is ionized causing 
dust particles entrained in the air to be given 
positive electrostatic charges. The charged dust 
then deposits upon the filaments 36 in the col 
lector Cell 30. 
In the cell 38, since the central wires 38 are 

at a -- 3KW potential, and the grounded outer 
wires 33 and 34 are at zero potential, and since 
the central wires and the outer wires are elec 
trically connected by the high resistance filainents 
36 therebetween and in contact therewith, elec 
tric current flows through the filaments between 
each central wire 38 and adjacent outer Wires 33 
and 34, this current flow providing voltage drops 
through the filaments and establishing different 
electric potentials in different filaments. The 

5 filaments closest to the wires 38 would have higher 
voltages thereon, while those closest to the wires 
33 and 34 would have lower voltages thereon, the 
other filaments having voltages thereon depend 
ent upon their relative positions. 
Thus, adjacent filaments have different poten 

tials thereon so that electrostatic fields exist 
therebetween. Although these fields have low 
intensity, since the Spacing between adjacent 
points is small, the fields are sufficient to cause . 

75 electrostatically charged dust particles to be de 
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posited thereon. Laboratory tests have shown 
that electrostatically charged dust particles are 
collected much more effectively when voltage from 
the power pack is applied to the cell 30 than 
when the voltage is removed. Also, that Smoke 
such as tobacco smoke and smoke from a smoke 
bomb Wiil pass freely through the cell. When the 
voltage is reroyed therefron, but is cornpletely 
removed when the Voltage is applied. 
When the cell becomes loaded with dust, it can 

be slidably removed through the outlet 48 of the 
casing 2 and replaced With a clean One. The 
loaded cell can be then discarded Since i?S COSt. 
is low. 
While one embodiment of the invention has 

been described for the purpose of illustration, it 
should be understood that the invention is not 
limited to the exact apparatus and arrangement 
of apparatus illustrated, since modifications 
thereof may be suggested by those skilled in the 
art without departure from the essence of the 
invention. 
What I claim as my invention is: 
A collector cell for an electrostatic precipitator 

comprising a frare defining a gaS paSSage hay 
ing open ends, a first plurality of Spaced apart 
Wires having parale axes extending Substan 
tially in a common plane acroSS One of Said ends, 
a second plurality of Spaced apart Wires having 
parallel axes extending Substantially in a con 

O 

20 

25 

30 

6 
mon plane acroSS the other of Said ends, a third 
plurality of Spaced apart wires having parallel 
aXes extending Substantially in a common plaine 
a CrOSS Said paSSage midway between the planes of 
Said first and Second pluralities, said planes being 
Substantially parallel to each other, said wires 
having irelatively low electrical resistances, and 
interneshed electrically conductive filaments 
having relatively high electrical resistances fil1 
ing the Space between the Wires of Said first and 
third pluralities, and the space between the wires 
of Said Second and third pluralities, and naeans for 
applying a direct current electrical potential to 
the Wires of Said third plurality, and for applying 
a direct current potential having the opposite 
polarity to Said first mentioned potential to the 
Wires of Said first and second pluralities. 

RAY W. WARBURON. 
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