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UNITED STATES

2,615,529

PATENT OFFICE

2,615,529
ELECTROSTATIC PRECIPITATOR

Roland L. YLincoln, Dover, Mass., assignor to
Westinghouse Electric Corporation, East Pitts-
burgh, Pa., a corporation ef Pennsylvania

Application Gctober 1, 1948, Serial No. 52,329
(CL 183—7)

12 Claims.
1

This invention relates to electrostatic precipi-
tators for the removal of foreign partlcles from
gases, such as air.

Tn 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
Jin a gas to bhe cleaned are given. electrostatic
charges and in the collector chamber, the charged
dust particles are caused to be aftracted 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 atiracted 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
them with a liguid 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 fAuid with suf—
ficient force upon all of their surfaces for pro-
viding adeguate 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 movabkle, 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.  Pur-

The dust precipitated on the electrodes -
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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 stréam when hot in use,
and interfere with the gas flow and, as a result,
with the collection efficiency.

This invention overcomes the’ descmbed 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 effectwely seraping
the deposited dust therefrom.

Another feature of this invention is that the
sSpray 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 1hat 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 2 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 pluralily of simi-
lar, compact collector cells which ars easily re-
moved and installed, and which can readily he
stacked one above the other and/or one along-
side the other for previding any desired size
of collector chamber.

An object of the invention is fo provide a com-
pact, self-contained electrostatic precipitator
having its individual ionizing electrodes, collector
electrodes, and electrode washing mechanism
whereby it can be combined with other similar
precipifators for providing a dust collection sys-
tem of any desired size.

Another object of the invention is to provide
an improved electrode washing system 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 faken along the lines §—& 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 18 and sheef
metal sides t1, two sides being open for the entry
and exit of gas. The gas enfering end of the
precipitator has the plurality of spaced, inlet
louvres 12 therein which are interconnected by
the linkage 15 so that they can be simultaneously
adjusted to open or closed positions.

The structural steel frame {7 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 19 thereon which are aligned with cor-
responding shelves (8. The collector cells 20 are
placed on the shelves i8 and 19. In the embodi-
ment illustrated, the collector chamber contains
twelve cells arranged in two vertical rews 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
removed from, and installed in, the collector
chamber, as for servicing or replacement.” As il-
lustrated most clearly by Figs. 1, 2, and 4, the
collector plates 21 of the cells 28 are arranged
vertically, the plates of each underlying cell be-
ing in vertical alighment with the corresponding
plates of the similar cell located above it.
Located downstream of the inlet louvres 12 is
the ionizing chamber 24 which contains the
plurality of vertically extending, relatively large,

10

20

2}
o<t

30

40

60

75

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 27, which in turn are supported
by the insulators 28. This ionizer electrode ar-
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 3% and 36
are arranged hetween the collector cells 20 and
the outlet louvres (4, these rods also heing
out of the gas siream, the upper rod 35 being
in horizontal alignment with the upper rod 38,
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 liguid header 88. The closed, lower end of
the header 39 has attached thereto the fitting
10’ which is threaded on the lower rod 31.

The header 3% has the spaced downstream
spray nozzles 48, two of which face the upstream
ends of the plafes of each collector cell 20. The
header 38 also has the spaced, vertically aligned,
upstream, spray nozzles 41, each of which are ar-
ranged to wash the entire surfaces of the ionizer
electrodes.

The fitting 45 is threaded onto the downstream,
upper, threaded rod 3% and is attached to the
upper, closed end of the liquid header 46. The
fitting 47 is attached to the lower, closed end of
the header 48, and is threaded onto the lower,
downstream, threaded rod 36. The header 46 has
the spaced, vertically aligned, nozzles 48 extend-
ing upstream therefrom, two of these nozzles be~
ing in alignment{ with the downstream ends of
the collector plates of each collector cell 20.

The upstream header 3% has the pipe fitting 50
extending therefrom, and which is threaded into
the swivel pipe connection 51 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 48 has the pipe fitting
58 extending therefrom, and which is threaded
into the swivel pipe connection 56, which, in turn,
is threaded on the upper end of the pipe 57.
The lower end of the pipe 57, 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.
1, 3, and 5 of the drawing, is the electric motor
&8 which is connected to the speed reducing gear
mechanism 61 by the belt §2. The mechanism 61
has a sprocket 63 with which the chain 64 meshes.
The chain 64 extends around and meshes with
the sprocket 65 on one end of the upper threaded
rod 3%, extends around and meshes with the
sprocket 6% con the corresponding end of the
upper, downstream, threaded rod 35, then meshes
with a similar sprocket on the corresponding end
of the downstream, threaded rod 35, and then
meshes with the sprocket 58 on the correspond-
ing end of the upstream, lower, threaded rod 3f.
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' The:chain ‘64 ‘is an -endless chain, and as it .is
‘rotated through the gear reducing mechanism 64

by the motor 60, ‘it Totates :simultaneously the -

threadéd rods 30,31, 35, and 86. “This rotation
.of the-threaded rods causes horizontal move-
“ment of the fittings 38 -and 40 -attached -to the
-upstréam header:39,-and the downstream fittings
#45-and 47 attached to the downstream header 45,
‘causing correspondmg ‘horizotital movement of
-the'two headers.

‘Normally, when ‘the electrostatlc preclpltator_

-:is operating to élean-gas, the inlet louvres (2 and
‘tHe -outlet louvres 14 will be open in the posi-
‘tions illustrated most-clearly by Fig.'3. At this
- time, the headers will be‘in the passage 10 -(Fig.
4) -which is dat 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. }

- Pigs. 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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should be understood that the invention is not

limited to the exact apparatus and arrangemernt
of apparatus illustrated, :as modifications there-
from may be suggested by those skilled in the art
without ‘departure from the essence '0of the in-

“vention.

What is claimed'is:
1. 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 cdllector 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 verfically ex-

‘tending liquid header having a plurality of spray

- nozzles for spraying liquid in between adjacent

20
'substantially horizontally back and forth along
:8aid plates for washing same, and for moving

of said plates, and means for moving said header

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

inlet between said 'plates.

“The sump ‘80 is-provided in ‘the Jower. portion .

‘of the precipitator-and is adapted to be drained
through ‘the drain-connection 81.

-After s period of operation, long enough to have '_

‘caused -enough’ sufficient :dust to have been-col-
lected that clearing -i§ required, then the high
voltage -current Aappli‘ed to the ionizer and col-
lector electrodes-is removed, and the'inlet louvres

‘12- a.nd the outlet'louvres. I4 are closed. This can

‘be done manually or by suitable automatic con-
‘trols.. The cleaning liquid which may be a light

o0il -as is- commonly -used ‘for cleaning the -elec- -
‘trodes - of -electrostatic precipitators -is supplied -

‘into the pipe 54. The energizing eircuit of the
- ~muotor-60is then-closed, causing it to rotate. This
causes the chdin 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 4i of the header

39 ‘to wash -the -dust ‘adhering to the ‘onizing
electrodes therefrom. The downstream nozzles

#0 of the upstream header 39 move:slowly across

‘the -upstream -ends of the ‘collector plates 21 5
of ‘the .collector .cells 28, and spray the cleaning.
liquid in between the plates parallel to their sur~

faces, sothat the energy of the spray is expended
in ‘scouring or wiping -the plate surfaces.

‘the upstream header 39 may not bé 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 seouring or

wiping the downstream portions of the plates.

The swivel connections 51, 54, 58, and 59 ‘per--
 mit liquid to be supplied to the headers: through .4;

their supply piping, as they are moved back and
Yorth 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- -

ers from their startling position outside the gas
_stream, past the surfaces of the plates, and ‘back
'agdin to their starting position.

‘While one embodiment of the mventlon has

‘been described for the purpose of illustration, it.

‘9, “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-

0

.. Since .
the spray from the downstream ‘nozzles 40 .of -

irig -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 hieader having -a plurality

.of :spray .nozzles for spraying liquid in bhetween

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.

> .73, An electrostatic precipitator comprising a
-casing having open .ends, one forming a gas
Cinlet 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~

"..trod_es.and said -outlet, a substantially vertically
. c.extending liquid .header movable between said
.6lectrodes :and said plates, said header having a

. plurality of downstream nozzles arranged to spray

60

liquid ‘between said collector plates, and having
4 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

‘and the.other forming a gas outlet, ionizer elec-

{rodes .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 liguid -header ‘movable between said
‘gledtrodes and said plates, said header having. a

- plurality.of downstream nozzles arranged to spray

liquid befween said collector plates, and having

-a'plurality of ‘upstream spray nozzles arranged to

spray liquid upon said ‘electrodes, said header




2,615,529

7

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 -comprismg a

casing having open ends, one forming a gas inlet
and the other forming a gas outlet; said . casing
having an open space thersin 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 eléctrodes and: said outlet, a substantially
vertically extending liguid 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
nozzles 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. L .
8. 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 thereot,
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 liguid header movable be-
tween said electrodes and s2id 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
nozzles arranged to spray liguid upon said elec-
trodes, said header having ends extending above

10

20

8 :
plates and said outlet and having a plurality of
upstream spray nozzles arranged to spray liguid
between said plates, and means for moving said

- headers substantially horizontally .-along . said
. plates. ‘ : s T

"'9. An electrostatic precipitator comprising a
casing having-open- ends, one forming a gag inlet

. and the other forming a gas outlet, ionizer elee-

rodes in said casing adjacent said inlef, a plu-
rality of substantially vertically extending col-

- lector plates in said casing between said electrodes

and said outlet, a substantialiy vertically extend-
ing liquid header movable between said, electrodes
and said plates, said-header having a plurality of

downstream nozzles arranged to spray liguid.be-
tween said collector plates, a second substantially
vertically extending header movable between said
plates and sald outlet and having -a plurality of
upstream spray nozzles arranged to spray lguid
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.:

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,
icnizer electrodes in said casing. adjacent said
inlet, a plurality of substantially vertically ex-
tending collector plates in-said casing-between
sald electrodes and said -outlet, a -substantially
vertically extending liguid header movable be-
tween said electrodes and said plates, said header
having a plurality of downstream nozzles ar-
ranged fo spray. liguid between said collector
vlates, 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 betweensaid electrodes and
said plates for washing said plates, and for mov-
ing said header into said space when the washing
is completed. ; . O R

7. An electrostatic precipitator comprising a
casing having open ends, one forming a gas inlef
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 bétween 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 sald plates, and for moving said headers-into
said space when the washing is completed. , - -
i1. An electrostatic precipitator comprising a
casing having open ends, one forming -a gas in-
let and the other forming a gas outlet, said tas-
ing having an open space therein at one side

thereof, ionizer electrodes in said casing adjacent

50

of downstream nozzles arranged to spray liguid

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

8. An electrostatie precipita.tor,,compri-sing a
casing having open ends, one forming a gas inlet
and the other forming a gas outlet, ionizer elec-
irodes. 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 liguid 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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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 movable be-
tween said electrodes and said plates, said header
having a plurality of downstream nozzles ar-
ranged to spray laquid between said - collector
plates, & 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 for ‘washing
said plates, and for moving said headers into said
space when the washing is completed.: ;

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
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having a plurality of downstream nozzles ar-
ranged to spray liquid between said collector REFER’ENCES CITED .
plates, and having a plurality of upstream spray The following references are of record in the
nozzles arranged to spray liquid upon said elec-  file of this patent: :
trodes, a second substantially vertically extending 5 UNITED STATES PATENTS

header movable between said plates and said out-

. . Number Name Date
let and having a plurality of upstream spray noz-
zles arranged to spray liquid between said plates, 2,237 417 Crafl oo Apr. 8, 1941

and means for moving said headers substantially 2,333,551 Pegg —-oomooomome Nov. 2, 1943

horizontally along said plates, for washing said 10
plates, and for moving said headers into said
space when the washing is completed.

ROLAND L. LINCOLN.




