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Patented Oct. 28, 1952 2,615,529 

UNITED STATES PATENT OFFICE 
ELECTROSTATIC PRECEPTATOR 

Roland L. Lincoln, Bover, Mass., assignor to 
Westinghouse Electric Corporation, East Pitts 
burgh, Pa., a corporation of Pennsylvania 

Application October 1, 1948, Serial No. 52,329 

(C. 183-7) 12 Cainas. 
1. 

This invention relates to electroStatic precipi 
tators for the removal of foreign particles from 
gases, such as air. 
In the most successful form of electroStatic 

precipitators for removing Small foreign parti 
cles, hereinafter referred to as dust, from gases, 
the gases are moved first through an upstream, 
ionizing ZOne or chamber, and then through a 
downstream, dust collecting zone or chamber. In 
the ionizing chamber, the dust particles entrained 
in a gaS to be cleaned are given electroStatic 
charges and in the collector chamber, the charged 
dust particles are Caused to be attracted to, and 
to precipitate upon, dust collecting electrodes. 
The dust collecting electrodes usually are close 

ly Spaced plates, alternate of which are grounded 
and the others of which are insulated from the 
grounded ones. A difference. of potential is es 
tablished between the grounded and the insulated 
plates for establishing an electric field therebe 
tWeen. Usually the dust particles are given posi 
tive electroStatic charges in the ionizing cham 
ber, and the insulated collector plates are posi 
tively charged so that the charged dust particles 
are attracted to the grounded plates. Experi 
ence has shown, however, that although most of 
the dust is attracted to the grounded plates, some 
is attracted to and adheres to the insulated plates. 
Some dust also precipitates upon the ionizer elec 
trodes. 
adheres thereto and for efficiency in operation 
has to be removed at intervals. 
The most widely used method of cleaning the 

ionizer and collector electrodes is by Washing 
then with a liquid such as water or a light oil 
Sprayed through nozzles upon the electrodes. The 
Collector plates have substantial areas and ex 
tend substantial distance in the direction of gas 
flow, and, due to this and to their close spacing, 
it is difficult to project cleaning fluid with suf 
ficient force upon all of their surfaces for pro 
Viding adequate cleaning. For adequate clean 
ing, the liquid should exert a scouring or wiping 
effect upon all surfaces of the collector plates. 
The conventional washing systems have liquid 

Spray nozzles which in Some cases, are fixed and 
in Some cases are movable, but in either case are 
SO arranged that most of the liquid which is 
Sprayed strikes the plate surfaces at angles so 
that its force is dissipated through impact. Fur 

The dust precipitated on the electrodes : 
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2 
thermore, the Washing action is not sufficiently 
effective over those surfaces of the plates which 
are furthest removed from the spray nozzles. 
Another disadvantage of the conventional 

Washing system is that the spray headers and 
the piping and other components connected 
thereto, are in the gas stream when not in use, 
and interfere with the gas flow and, as a result, 
With the collection efficiency. 
This invention overcomes the described disad 

vantages of the prior electrostatic precipitators, 
and has other advantages, which will be de 
Scribed, over the prior precipitators. 
A feature of this invention is that the spray 

nozzles are arranged to be moved horizontally 
along the collector plates so that each nozzle 
SprayS liquid between adjacent plates and paral 
lel to their surfaces thereby effectively scraping 
the deposited dust, therefrom. . 
Another feature of this invention is that the 

Spray nozzles are arranged to be moved horizon 
tally across the gas entering and the gas leaving 
ends of the collector plates, the nozzles at the 
upstream ends of the plates spraying liquid to 
wards the downstream ends thereof, and the noz 
zles at the downstream ends of the plates spray 
ing liquid towards the upstream ends thereof, the 
two sets of nozzles effectively washing and clean 
ing all of the plate surfaces. 
Another feature of the invention is that... the 

Spray header carrying the nozzles at the up 
Stream ends of the collector plates also has noz 
zles which Spray cleaning liquid upon the ionizer 
electrodes. 
Another feature of this invention is that dur ing the periods the precipitator is cleaning gas, 

the Spray headers and their pipes and other com 
ponents are completely removed from the gas 
Stream. 
Another feature of this invention is that an 

efficient compact electrostatic precipitator is pro 
Vided which is Self-contained in that it encloses 
its Own Separate ionizing, collection, and Washing 
apparatus, With louvres in its upstream and 
downstream ends which are closed when the elec. 
trodes are Washed, and which is adapted to be 
Operated in series with other similar precipita 
tors. So that one at a time can be removed from 
Service for cleaning while the others remain in 
Service. - 
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Another feature of the invention is that the 
collector chamber comprises a, plurality of Sini 
lar, compact collector cells which are easily re 
moved and installied, and which can readily be 
stacked one above the other and/or one along 
side the other for providing any desired size 
of Collector chanber. 
An object of the invention is to provide a COin 

pact, Self-contained electroStatic precipitator 
having its individual ionizing electrodes, collector 
electrodes, and electrode washing mechanism 
Whereby it can be connoined. With other Similar 
precipitators for providing a dust collection sys 
ten of any desired size. 
Another object Of the invention is to provide 

an improved electrode washing systern for the 
electrodes of an electrostatic precipitator. 
Another object of the invention is to provide 

electrode Washing components for an electrostatic 
precipitator Which are isolated from the gas 
Stream when the precipitator is operated to clean 
a gaS. 
The invention will now be described with ref 

erence to the drawing of which: 
Fig. 1 is a perspective view of an electrostatic ; 

precipitator embodying this invention, with 
a portion at the front and one side removed 
for illustrating the arrangement of the inner 
components; 

Fig. 2 is a plan view, in section, of the pre 
cipitator, the Section being taken along the lines 
2-2 of Fig. 3; 

Fig. 3 is a side elevation, in section, of the 
precipitator, the section being taken along the 
lines 3-3 of Fig. 2; 

Fig. 4 is a Section, of the precipitator, the Sec 
tion being taken aiong the lines A-G of Fig. 3, 
and 

Fig. 5 is a front elevation corresponding to Fig. 
4 but illustrates the position of the electrode 
Washing equipment removed from the gas stream 
When not in use. 
The precipitator as illustrated has a cubical 

shape With a structural steel frame 0 and sheet 
metal sides , two sides being open for the entry 
and exit of gas. The gas entering end of the 
precipitator has the plurality of spaced, inlet, 
louvres 2 therein which are interconnected by 
the linkage 5 so that they can be simultaneously 
adjusted to open or closed positions. 
The structural steel frame extends vertically 

at the longitudinal and transverse center of the 
precipitator and has the Spaced outwardly ex 
tending shelves 8 thereon. The opposite sides 
of the frame-Work of the precipitator have the 
shelves 9 thereon which are aligned with cor 
responding shelves 8. The collector cells 20 are 
placed on the shelves 3 and 9. In the embodi 
ment illustrated, the collector chamber contains 
twelve cells arranged in two vertical rows with 
six cells in each row stacked one above the other. 
The collector cells are similar and are of the 
type disclosed in the E. L. Richardson Patent 
No. 2,535,696. The cells are self-contained, are 
compact and light in Weight, and can easily be 
renoved from, and installed in, the Collector 
chamber, as for Servicing or replacerneat. As ill 
lustrated most clearly by Figs. 1, 2, and 4, the 
collector plates 2 of the cells 2 are arranged 
vertically, the plates of each underlying cell be 
ing in Vertical alignInent With the corresponding 
plates of the similar cell located above it. 

Located downstream of the inlet, louvres 2 is 
the ionizing chamber 24, which contains the 
plurality of vertically extending, relatively large, 
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4. 
tubular ionizer electrodes 25 between which are 
Suspended the ionizer wires 23 carried on the ends 
of the supports 26, the Supports 26 being at 
tached to the bars 2, which in turn are supported 
by the insulators 28. This ionizer electrode air 
rangement is conventional. 
The equipment for Washing the ionizer elec 

trodes and the collector plates will now be de 
Scribed. Located between the ionizer electrodes 
and the collector cells are the upper and lower, 
threaded rods 30 and 3 respectively. These rods 
are located above and below respectively, the col 
lector chamber, and are completely out of the 
gas stream passing between the ionizer and col 
lector chambers. 
The upper and lower threaded rods 35 and 36 

are arranged between the collector cells 2 and 
the outlet louvres 4, these rods also being 
out of the gas strean, the upper rod 35 being 
in horizontal alignment with the upper rod 30, 
and the lower rod 36 being in horizontal align 
ment With the lower rod 3. 
The rod 30 has threaded thereon the fitting 38 

which is attached to the upper, closed end of 
the liquid header 39. The closed, lower end of 
the header 39 has attached thereto the fitting 

which is threaded on the lower rod 3. 
The header 39 has the spaced downstream 

Spray nozzles i), two of which face the upstream 
ends of the plates of each collector ceil 20. The 
header 39 also has the spaced, vertically aligned. 
upstream, Spray nozzles 4, each of which are ar 
ranged to Wash the entire surfaces of the ionizer 
electrodes. 
The fitting 5 is threaded onto the downstream, 

upper, threaded rod 35 and is attached to the 
upper, closed end of the liquid header 6. The 
fitting 5 is attached to the lower, closed end of 
the header 6, and is threaded onto the lower, 
downstream, threaded rod 36. The header 6 has 
the Spaced, Vertically aligned, nozzles 48 extend 
ing upstrealin therefron, two of these nozzles be 
ing in alignment With the downstream ends of 
the collector plates of each collector ce. 20. 
The upstream header 33 has the pipe fitting 50 

extending therefrom, and which is threaded into 
the swivel pipe connection 5f which, in turn, is 
threaded on the upper end of the pipe 52. The 
lower end of the pipe 52 and the lower end of 
the pipe 53 are connected together through a 
Swivel pipe fitting 54. The upper end of the pipe 
53 is connected to the liquid supply pipe 54. 
The downstream header 46 has the pipe fitting 

55 extending therefrom, and which is threaded 
into the swivel pipe connection 36, which, in turn, 
is threaded on the upper end of the pipe 57. 
The lower end of the pipe 5, and the lower end 
of the pipe 58 are connected together through a 
SWivel pipe connection 59. The upper end of the 
pipe 58 is connected to the supply pipe 54. 
Arranged at one Side of the gas passage through 

the precipitator, the left-hand side facing Figs. 
it, 3, and 5 of the drawing, is the electric motor 
68 which is connected to the speed reducing gear 
mechanism 6 by the belt 62. The mechanism 6 
has a Sprocket 63 With which the chain 64 meshes. 
The chain 65 extends around and meshes with 
the Spocket 85 on One end of the upper threaded 
rod 3, eXtends around and meshes with the 
Sprocket 63 on the corresponding end of the 
upper, downstrean, threaded rod 35, then meshes 
With a similar Sprocket on the corresponding end 
of the downstream, threaded rod 36, and then 
meshes with the Sprocket 68 on the correspond 
ing end of the upstream, lower, threaded rod 3. 
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The chain 64 is an endless chain, and as it is 
rotated through the gear reducing mechanism 6 
by the motor 60, it rotates simultaneously the 
threaded rods 30,3t, 35, and 36. This rotation 
of the threaded rods causes horizontal move 
ment of the fittings 38 and 40 attached to the 
upstream header:39, and the downstream fittings 
45-and 47 attached to the downstream header 46, 
causing corresponding horizontal movement of 
the two headers. 

Normally, when the electrostatic precipitator 
is operating to clean gas, the inlet louvres 2 and 
the outlet louvres 4 will be open in the posi 
tions illustrated most clearly by Fig. 3. At this 
time, the headers will be in the passage 70 (Fig. 
'4), which is at the left hand side of the gas 
paSSage through the precipitator, in the position 
illustrated by the full lines of Fig. 5. The dashed 
lines illustrating the upstream header and the 
piping of Fig. 5, show another position of the 
header when it is being used to spray cleaning 
liquid between the collector plates and on the 
ionizer electrodes. 

Figs. 1, 2, and 4 illustrate one position of the 
upstream and downstream headers when they 
are being used to clean the-electrodes. 
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6 
should be understood that the invention is not limited to the exact apparatus and arrangement 
of apparatus illustrated, as modifications there 
from may be suggested by those skilled in the art 
Without departure from the essence of the in 
vention. 
What is claimed is: 
i. An electrostatic precipitator comprising a 

casing having a gas inlet and a gas outlet and a 
‘pair of vertical sides, a plurality of substantially 
Vertically extending, Spaced apart collector plates 
Supported in Said casing between said inlet and 
outlet and parallel said sides, said casing having 
an Open Space between one of said vertical sides 
and the Outermost of said plates at one side of 
Said plates which is out of alignment with said 
inlet and plates, a substantially vertically ex 
tending liquid header having a plurality of spray 
nozzles for Spraying liquid in between adjacent 

20 

The sump 80 is provided in the lower portion . . 
of the precipitator and is adapted to be drained 
through the drain connection 8. 
"After a period of operation, long enough to have 

'caused enough sufficient dust to have been col 
'lected that cleaning is required, then the high 
voltage current applied to the ionizer and col 
lector electrodes is removed, and the inlet louvres 
2 and the outlet-louvres 4 are closed. This can : 
be done manually or by suitable automatic con 
trols. The cleaning liquid which may be a light 
oil as is commonly used for cleaning the elec 

of Said plates, and means for moving said header 
Substantially horizontally back and forth along 
said plates for washing same, and for moving 
Said header into Said Space following the wash 

...ing. Of Said plates, Said header when in said space 
being out of the gas stream flowing from said 
finlet between said plates. 

2. An electrostatic precipitator having a casing 
having a gas inlet and a gas outlet and a pair 
of Vertical sides, a plurality of substantially 
Vertically extending, Spaced apart collector plates 
Supported in Said casing between said inlet and 
outlet and parallel said sides, said casing hav 

itrodes of electrostatic precipitators is supplied 
into the pipe 54. The energizing circuit of the 
motor-60 is then-closed, causing it to rotate. This 
causes the chain 64 to revolve, and causes the 
headers 39 and 46 to move from the position, 
shown by the full lines of Fig. 5, horizontally 
towards the right-hand side of the precipitator. 
This causes the upstream nozzles 4 of the header 
39 to Wash the dust adhering to the ionizing 
electrodes therefrom. The downstream nozzles 
40 of the upstream header 39 move slowly across 
the upstream ends of the collector plates 2. 
of the collector cells 20, and spray the cleaning 
liquidin between the plates parallel to their sur 
faces, so that the energy of the Spray is expended 
in scouring or wiping the plate Surfaces... Since 
the spray from the downstream nozzles 40 of 
the upstream header 39 may not be effective to 
completely clean the downstream portions of the 
collector plates, the upstream nozzles 48 of the 
downstream header 46 spray liquid into the spaces 
between the downstream ends of adjacent col 
lector plates, and parallel to the plate Surfaces 
'as in the case of the nozzles 40, thus Scouring or 
wiping the downstream portions of the plates. 
The swivel connections 5 , 54, 56, and 59 per 

mit liquid to be supplied to the headers through 
their supply piping, as they are moved back and 
forth during the Washing operation. 

In one actual installation, embodying this 
invention, it was found that the plates could 
be adequately cleaned by moving the spray head 

ing an open Space between one of said vertical 
Sides... and the outermost of said plates at one 
side of said plates which is out of alignment 
With said inlet and plates, a substantially verti 
cally extending liquid header having a plurality 
of Spray nozzles for spraying liquid in between 
adjacent of Said plates, said header having ends 
extending above and below said plates, and means 
at Said ends of Said header for moving same sub 
stantially horizontally back and forth along said 
plates for Washing same, and for moving said 
header into Said open Space when the washing 
is completed, said header when in said space 
being out of the gas stream flowing from said 
inlet between said plates. 

3. An electrostatic precipitator comprising a 
... casing having open ends, one forming a gas 
inlet and the other forming a gas outlet, ionizer 
electrodes in Said casing adjacent said inlet, 
a plurality of Substantially vertically extending 
collector plates in said casing between said elec 
trodes and said outlet, a substantially vertically 

: ..extending liquid header movable between said 
-electrodes and said plates, said header having a 
plurality of downstream nozzles arranged to Spray 

60 

liquid between said collector plates, and having 
a plurality of upstream spray nozzles arranged 
to Spray liquid upon said electrodes, and means 
for moving Said header substantially horizontally 
between said electrodes, and said plates. 

4. An electrostatic precipitator comprising a 
casing having open ends, one forming a gas inlet 

0. 
ers from their startling position outside the gas 
stream, past the surfaces of the plates, and back 
again to their starting position. 
While one embodiment of the invention has 

'been described for the purpose of illustration, it 

and the other forming a gas outlet, ionizer elec 
trodes in said casing adjacent said inlet, a plu 
rality of Substantially vertically extending col 
lector plates in Said casing between said elec 
trodes and said outlet, a substantially vertically 
:extending liquid header movable between said 
electrodes and said plates, said header having a 

- plurality of downstream nozzles arranged to spray 
liquid between said collector plates, and having 
a plurality of upstream spray nozzles arranged to 
spray liquid upon said electrodes, said header 
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having ends extending above and below said 
plates, and means at said ends of Said header 
for moving said header substantially horizontally 
between said electrodes and said plates. 

5. An electrostatic precipitator comprising a 
casing having open ends, one forming a gas inlet 
and the other forming a gas outlet, said: casing 
having an open space therein at one side thereof, 
ionizer electrodes in said casing adjacent Said 
inlet, a plurality of substantially vertically ex 
tending collector plates in said casing between 
said electrodes and said outlet, a Substantially 
vertically extending liquid header movable be 
tween said electrodes and said plates, said header 
having a plurality of downstream nozzles ar 
ranged to spray liquid between said collector 
plates, and having a plurality of upstream Spray 
inozzles arranged to spray liquid upon said elec 
trodes, and means for moving Said header Sub 
stantially horizontally between said electrodes 
and said plates for washing said plates, and for 
moving said header into said space when the 
Washing is completed. . . 

6. An electroStatic precipitator comprising a 
casing having open ends, one forming a gas inlet 
and the other forming a gas outlet, Said Casing 
having an open space therein at one side thereof, 
ionizer electrodes in Said casing adjacent said 

plates and said outlet 

- headers 
plates. 

9. An electrostatic 

8 
and having a plurality of 

upstream spray nozzles arranged to Spray liquid 
between said plates, and means for moving said 

substantially horizontally-along said 
precipitator comprising a 

casing having open ends, one forming a gas inlet 
and the other forming a gas outlet, ionizer elec 

O 
rodes in said casing adjacent said inlet, a plu 

rality of substantially vertically extending col 
lector plates in said casing between said electrodes 

2) 

and said outlet, a substantially vertically extend 
i;ng liquid header movable between said electrodes 
and said plates, said header having a plurality of 
downstream nozzles arranged to spray liquidbe 
tween said collector plates, a second substantially 
vertically extending header movable between said 
plates and said outlet and having a plurality of 
upstream spray nozzles arranged to Spray liquid 
between Said plates, said headers having ends 
extending above and below plates, and means at 
said ends of said headers for moving said headers 
Substantially horizontally along said plates. 

inlet, a plurality of substantially vertically ex 
tending collector plates in said casing between 
said electrodes and said outlet, a substantially 
vertically extending liquid header movable be 
tween said electrodes and said plates, Said header 
having a plurality of downstrean nozzles ar 
ranged to spray liquid between said collector 
plates, and having a plurality of upstream Spray 
nozzles arranged to spray liquid upon said elec 
trodes, said header having ends extending above 

10. An electrostatic precipitator comprising a 
casing having-open ends, one forming a gas inlet 
and the other forming a gas outlet, said casing 
having an open space therein at one side thereof, 
ionizer electrodes in said casing, adjacent said 
inlet, a plurality of substantially vertically ex 
tending collector plates in said casing-between 
said electrodes and said outlet, a substantially 
vertically extending liquid header movable be 
tween said electrodes and said plates, said header 
having a plurality of downstream nozzles ar 
ranged to spray, liquid between said collector 
plates, a Second Substantially vertically extend 
ing header movable between said plates and said 
outlet and having a plurality of upstream spray 

and below said plates, and means at Said ends 
of said header for moving said header substan 
tially horizontally between said electrodes and 
said plates for washing said plates, and for mov 
ing said header into said space when the Washing 
is completed. . . . . . . . . 

7. An electrostatic precipitator comprising a 
casing having open ends, one forming a gas inlet 
and the other forming a gas outlet, ionizer -elec 
trodes in said casing adjacent said inlet, a plu 
rality of substantially vertically extending col 
lector plates in said casing between said electrodes 
and said outlet, a substantially vertically extend 
ing liquid header movable between said electrodes 
and said plates, said header having a plurality 

40 

45 

nozzles arranged to spray liquid between said 
plates, and means for moving said headers sub 
Stantially horizontally along said plates for wash 
ing said plates, and for moving said headers into 
Said space when the Washing is completed. . . . . 

11. An electrostatic precipitator comprising a 
casing having open ends, one forming a gas in 
let and the other forming a gas outlet, said cas 
ing having an open space therein at one side 
thereof, ionizer electrodes in said casing adjacent 

50 

of downstream nozzles arranged to spray liquid 
between said collector plates, a second substan 
tially vertically extending header movable be 
tween said plates and said outlet and having a 
plurality of upstream spray nozzles arranged to 
spray liquid between said plates, and means for 
moving said headers substantially horizontally 
along Said plates. 

8. An electrostatic precipitator comprising a 
casing having open ends, one forming a gas inlet 
and the other forming a gas outlet, ionizer elec 
trodes in said casing adjacent said inlet, a plu 
rality of substantially vertically extending col 
lector plates in said casing between said electrodes 
and said outlet, a substantially vertically extend 
ing liquid header movable between said electrodes 
and said plates, said header having a plurality of 
downstream nozzles arranged to Spray liquid be 
tween said collector plates, and having a plu 
rality of upstream spray nozzles arranged to Spray 
liquid upon said electrodes, a second substantially 
vertically extending header movable between said 

55 
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5 

said inlet, a plurality of substantially vertically 
extending collector plates in said casing between 
Said electrodes and Said outlet, a substantially 
Vertically extending liquid header, nowable be 
tween said electrodes and said plates, said header 
having a plurality of downstream nozzles ar 
ranged to spray liquid between said collector 
plates, a second substantially vertically extend 
ing header movable between said plates and said 
Outlet and having a plurality of upstream spray 
nozzles arranged to spray liquid between said 
plates, said headers having ends extending above 
and below said plates, and means at said ends 
of Said headers, for moving said headers substan 
tially horizontally along said plates forwashing 
Said plates, and for moving said headers into said 
Space when the Washing is completed. is: 

12. An electrostatic precipitator comprising a 
Casing having open ends, one forming a gas inlet 
and the other forming a gas outlet, said casing 
having an open space therein at one side there 
of, ionizer electrodes in said casing adjacent said 
inlet, a plurality of Substantially vertically ex 
tending collector plates in said casing between 
Said electrodes and said outlet, a substantially 
vertically extending liquid header movable be 
tween said electrodes and said plates, said header 



9 
having a plurality of downstream nozzles ar 
ranged to spray liquid between said collector 
plates, and having a plurality of upstream spray 
nozzles arranged to Spray liquid upon said elec 
trodes, a second substantially vertically extending 
header movable between said plates and said out 
let and having a plurality of upstream spray noz 
zles arranged to spray liquid between said plates, 
and means for moving said headers substantially 
horizontally along said plates, for Washing said 
plates, and for moving Said headers into said 
space when the Washing is completed. 

ROLAND L. LINCOIN. 
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