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ELECTRODE: CONSTRUGTION FOR-
ELECTRICAL.PRECIPITATORS
Walter Maléolm: Sehmidt, Los:Angeles;: Califi, as-
signor to; Western Precipitation. Corporation;
Los:Angeles;, Calif;, a corporation: of:Califérnia:.

Application March 22, 1948; Serial No. 16,244

6-Claims, (CL.183—7%):

. 'The present:invention: relates-generally . to: the:
electrical precipitation- of' suspended: particles”
from: gases: and- i§- particularly: direeted to-im-
proved: collecting- eleetrode: structures: for- such
electri¢al preecipitators:

Briefly, the- operation- of electrical precipita-
tion: consists: in- passing - gases; containing - sus=-
pended: fine: particles: of either solid' or- Heuid:
ttirough an:eleetiie-field: in- which: the: particlas-

become: eleetrically - charged: by attachment' of’

electrons orionsandare then attracted to-an-elee=

trically-charged'member-upon which the charged:

particlés: are: collécted: Iti has: been: common:
practice: tos effect charging: of* the - suspended’
partiéléss by: passing. them: between- two: opposed
eléctrodes :between-which a-high-poterntial différ=-
ence: is:maintained; one-of the two-electrodes-be-

ing-a: discharge-eléctrode:at: whith there-is silent

or coronga: electrical: discharge- that: ionizes- the:
gas-and-causes-the-suspended particles:to-become-

charged with thHe same:eléctrieal sign-as the-dis--

charge: electrods; - This: is« termed: charging ac--
tion:

I the:“single:stage?” type-of precipitator,; the-
charged:particles migrate-under: the:influencesof:

the electrie field’ between: thie electrodes-toward:
the other electrode which is a non-discharging:

electrode-of extendedisurface; and’ collect or-be-
come: preeipitated upon:the: surface of ‘that elec=-
trode, which i§:consequently-termed the collecting:

electrode: Inthe “two stage” or:“separated field”"

type-:of: precipitator; thie-gas-containing: all-or-a-
substantial portion of the'charged particlespasses-
into: & second! or: precipitating- field; typieally:

>
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maintained: between-two:opposed’ non-discHargs- 35"

ing- electrodés, and; under the-influence-of’ the-

precipitating-field; tlie:charged particlés migrate-

to-one-of the electrodes-between which the fieldis-
maintained-and’are-depositéd thereon: The-lat:-

ter-electrode-is-likewise-termed a- colleeting elec--
The- novel’ collecting electrode- structiire-
of'the-present-invention is-hereinafter shown-and:

trode:

described” as-being- embodied: ity a- precipitator-of:
the:-“single:stage’ type-but’ it will' be-understood:
that the-invention is also-applicable to the-“two-
stage™ or-“separated’ field” type- of precipitator:

The application-of theiinvention-to:the latter type-
of precipitator will be apparent to those:skilled“in-

the art from- thie:deseription:below:

Iy the following- déscription- and’ in- the: ap=
pended” claims; the term' “discharge- electiodes?
will! be~ understood: to» designate: an- electrode
which facilitates corona.discharge therefrom, be-
cause. it Has™ a' configuration: that establishes-a-
sufficiently high potential gradiént-at or-near-its-
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surface: te create corona discharge: before there
iscaridisruptive dischiarge-or spark-over: For thig
purpose; the diseharge-electrods usually takes the’
form .of-a-member of ‘small'surface area, such-as:

“ g:small diameter wire or a rod-provided withsHarp:

edges-or points; wherehy-there may be:createdin:
the:immediate: vicinity: of; the -electrode a: suffi-
ciently high' electric: fisld: intensity: to cause:
ionization and:corona-discharge: Theterm “nons
discharging electrode? will be-understood to desig--
nate: an. electrode: that ' minimizes: or- prevents:
corong.discharge:therefrom because it has a.-con=-
figuration:that:establishes a: sufficiently:low. field:
concentration:at.or:near itsisurface. to .suppresss
the corona dischiarge:atelevated:potentials. lower:
than the:voltage-required for disruptive-discharge:
or:sparkrover. Hor:this purpose.a.non-dischargs.
ing:electrode issusually; one:of extended: surface;
substantially free; from:sharp corners or: otherr
parts. of. sharp surface:curvature: at.alli pertionss
which:are:-located: within the.electric. field so:as;
substantially to: avoid;ionization or: corona; dis-.
charge-at.that: electrode:. The: electrode- of. the:
present: invention. falls: within. the category  of:
non-discharging eleetrodes:

It:is:a general:object:of the:present.invention.
to-devise. a collecting; electrode which. effects. a..
maximum-.economy.in the:construction of.a:pre--
cipitator.. This is.a particularly important: fea=

" ture. because. of the.high. initial.cost of 2. pre--

cipitator. installation. In greater detail, it.is.an:
object.of. the.invention to devise a: construetion.
which.permits a.maximum of fabrication.in the.
shop and requires.a.minimum.of. labor. for. crat-
ing. and.shipping the electrode:structures.as well’
as a minimum.of.labor in the.field.to erect.the.
electrodes.and place them in.the precipitator.in-
stallation.

It.is.also. an object of. this.invention to.devise
an. eléctrode. construction which . is versatile in
design and: easily adapted:to différent types and
designs of precipitators. While tHis characteristic
is desirable even ihv installations which are com-
pletely designed: and: built” as' a unit, it is- of

“especial importance: ifi: tHe cdse of rebuilding- &

plant‘or converting it to-an electrical precipitator-
installation” from- some-other type- of‘ apparatus’
for-dust’ collection: In:the- latter-case, it-is-dé-

sirable-to-utilize as much-of-the-existing structure-

‘as-possible; and therefore it:is-desirable that: the-

parts peculiar- to- an- electrical ' precipitator- be-

readily-adaptable-to-different designs.
It-is-also-an important-object-of the-invention-

to-provide-a- collectingelectrode that is'easy to+

‘rap and:Keep-eléan.  Dust precipitated- or cols-
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lected upon the collecting electrode usually ad-
heres to the electrode to a greater or lesser ex-
tent and must be removed at frequent intervals
in order to maintain the high efficiency of the
precipitator since the accumulation of dust upon
the electrode changes the electrical properties of
the system. Since the typical electrical precipi-
tator installation is designed for continuous op-
eration, or substantially so, it is necessary to
clean the electrode effectively in a minimum
length of time, perhaps either while the gas is
still flowing or while the gas stream has been
only momentarily diverted from the particular
electrode being. cleaned. Usually cleaning the
electrodes is accomplished by striking them by
means of a hammer; and it:is desirable that the
electrode. structure be such that the shock of
the rapper be transmitted throughout the entire

electrode to jar loose the accumulated- dust -

deposit.

The above and other obJects of this invention
have been attained by providing a collecting elec-
trode which comprises a suspended flexible sheet-
like member. The support for the flexible mem-
ber comprises in part a rigid hanger extending
transversely across the top edge of the flexible
member and resting upon fixed supporting ele~
ments. Guides or positioning means are pro-
vided for the electrode, which in a preferred
form are vertically extending members located
one at each vertical edge of the flexible member,
to restrain the latter against undue horizontal
movement. The flexible. . member preferably
comprises a plurality of generally spiral or heli-
coform wire elements movably interconnected or
loosely interwoven with other similar elements
to leave relatively large openings between the
wires, the plurality of wire elements forming a
sheet-like member that is supported at its upper
end and hangs in a substantially vertical plane
within the side guides. The sheet-like member
is especially flexible in a transverse plane since
the several wire elements are loosely interwoven
and movable with respect to each other.

Fixed support means for the hanger and guides
are preferably located at the sides of the flexible

member; and at each side. typically comprises-

8 pair of spaced elements upon which a guide
rests to be supported at-its upper end and which
receive the guide by horizontal movement in one
direction.. The support means also support the
hanger and the attached sheet-like member in
a- position such that the hanger confines the
guide against horizontal movement in the re-
verse direction which would tend to unseat the
guide from the fixed support means.

How the above objects and advantages of my-

invention, as well as others not specifically men-
tioned herein, are attained will be more readily
understood by reference to the following desecrip-
tion and the annexed drawings, in which:
Fig. 1 is a vertical cross section through a typi-
cal electrical precipitator showing the collecting
electrodes of my invention installed therein, the

gas flow through the- precipitator being in a di-.

rection parallel to the plane of the figure;

Fig. 2 is an enlarged elevation of a collecting

electrode structure according.to my invention
and supporting means therefor, together with

certain adjacent parts of the housing structure;
Fig. 3 is a vertical section on line 3—3 of Fig.

2 through a typical collecting electrode, showing
the supporting means in elevation, certain of the
parts being omitted to clarify the drawing; - -
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Fig. 4 is a further enlarged fragmentary hori-
zontal cross section on line 4—4§ of Fig. 2;

Fig. 5 is a further enlarged fragmentary front
view of the support means for an electrode and
the upper end of the electrode, viewed as in
Pig. 3;

Fig. 6 is a further enlarged fragmentary ele-
vation of a portion of the upper end of & col-
lecting electrode and the supporting means
therefor;

Fig. 7 is an enlarged vertical cross section
through the upper end of several coilecting elec-
trodes, as on line T—7 of Fig. 1, showing the at-
tachment thereto of a rapper; and

Figs. 8 and 9 are, respectively, a fragmentary
elevation and a vertical cross secticn of a varia=-
tional form of hnk arrangement for the flexible

“sheet. .
‘The precipitator is ordinarily enclosed within

a housing or shell which is generally designated
at {0. The shell is here shown as being made
of metal, but it may be constructed of masonry
or other suitable material. The shell is provided
at one end with a gas inlet opening ii and af
the opposite end with a gas outlet opening 12
which communicate with any suitable type of
ducts, not shown in the drawings, for conveying
8- dust-laden. stream - of gas to and from the
precipitator shell. Shell i0 is generally rectan~
gular in cross section, except that the bottom is
formed into a hopper [& into which dust falls
from the collecting electrodes. The dust is with-
drawn from hopper f4 and shell 10, either con-
tinuously or intermittently as may be required,
through bottom opening {5 which is connected
to any suitabie type of dust-conveying conduit,
not- shown. Shell {8 is crdinarily supported by
connection to -a building or-a structural frame-
work, the details of which constitute no part of
the present invention and are therefore not illus-
trated herein; but as typical of such supporting
framework, the shell may be supported upon I-

beams i6. Through this supporting framework, :

shell 10 and all metallic parts-which are elec-
trically connecited - thereto-.: are - ordinarily
grounded and are bO mamtamed at ground or
low potential, o

The high- tensmn dlscharge electrode assembly
is shown-in side elevation inFig. 1, and com-

prises a structural framework upon Which a plu-_

rality of discharge electrodes 2§ is mounted.
This frame in part resembles a cage and consists
of vertically exitending posts 21 to each of which

are attached three horizontal members 22 which .

extend transversely of the direction of gas flow.
The members 21 and 22 are ordinarily structural
channels or angles, but may be of any suitable
shape. Horizontal members 22 support a plurality

of other horizontal members, 23 and 23¢. - To a
top horizontal member 23.there is attached a plu-
rality of individual discharge electrodes 28 so ar- .

ranged that they are all in a.common vertical
plane. ‘The lower horizontal members 23a guide
or position the discharge electrodes.. - Individual

electrodes 26 may be fine wires of small diameter
or rods of polygonal cross sectlon having rela- .
tively sharp. corners .at Whlch .corona discharge -

takes- place.
The frame carlymg dlscharge electlodes 20 is

-suspended from hanger rods 24 connected to the

upper ends. of posts .21 .and passing upwardly
through the top wall of shell 8.

Each hanger.
rod 24 .passes. through an insulator. 25 which is
located within housing: 26 that is" divided. into

.;1upper and. 10we1 sectlons Each 1nsu1ator 25 isl._
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ssuppented atza poinb.intermediate:itszends.on the
top wall of the lower:section:of ;housing:26, the
zconnection at thisypoint being .gasitight. Thus
:the jinterior :of 'the :lower :section. of shousing -26
-communicates with .the interior:of -shell .18 but .
notwith the upper:section of: the:insulator -hous-
ing. The 'upper ssection :of one-or more of: in-
:sulator -housings :26 is.made ;as-indicated.at 26a
in:Fig. 1 to:receive:a-high:tension wire:28:which

[

6
:they -actudlly he @ momewhdt Adttened -spiral
swhen wviewed endwise, ;a8 smay she-seen in:Fig.5,
«as:this.change:in-shape :from :a sbrue wcircle thas
the ffect-of.reducing :the:thickness ofithe sheet
-and inereasing:its:vertical.dimension, and conse-
wquently the:area-of: the-sheet, for.a:given weight.
~Theraxes:of-these helicoform - wire:elements. are
parallel to each other and are harizontal or:sub-
:stantially:so. In-the form ;of :screen :shown in

-iszeonnected:to:the upper:end:of a:hanger:rod:24 ;3¢ -Figs.:5.:and.6,:the wire:elements:are each ioosely

where it projects above insulator 25. By.means
of lead-in 28, electrical .energy at.a:high woltage
is:applied to the high tension discharge electrodes
Jfrom any:suitable:source, not shown.

-As mentioned -above, :electrodes ;20 -shown ‘in ;5

Fig. 1:as:suspended:from :horizontal member 23
-arearranged-ina row in-a-common vertical plane
swhich -extends -parallel to the direction.of gas
sflow. ‘In-aorder to handle a large volume of ;gas

in a precipitator, a plurality of such rows :are :gq

-usually ;arranged side-by-side in parallel ‘planes
:spaced apart in a direction perpendicular to the
-plane of Fig. 1. 'The horizontal members 23 and
.23a for such other rows and the electrodes 26 sup-

sported -thereby -are.similar in all respects to the .95

sstructure -illustrated in Fig. 1 :and .are carried
by transverse members 22; and if .the electrode
;supporting framework is large enough, additional
-hanger rods; 24 and insulators are provided, ordi-
-narily .a total of four:being sufficient unless the
Joad.is-very heavy. The added insulator assem-
.blies' may .conform to the:construction shown at
the left of Fig. 1. The:arrangement of opposing
-electrodes in.rows alternating between discharge

and non-discharging -electrodes with gas flow .55

.barallel to the extent of the rows is conventional
-practice in the art.

JAs will be noticed by-reference to Pig. 1, the
‘high tension electrodes are arranged in. groups,
-and:opposing .each of these:groups of electrodes is ,
2 collecting electrode, generally designated at 36,
.0of the non-discharging type: With the arrange-
;ment shown in Fig. 1,.there are three such col-
Jdecting :electrodes 3% disposed in one row 'in .a
common vertical plane parallel to the vertical
‘plane of.a row of .discharge electrodes 20. The
details of -construction of these collecting elec-
trodes are :shown more particularly in Figs. 2
et seqd.

“As ‘may be-seen in Fig. 2, each complete col- :
Jecting -electrode structure :comprises -a flexible
sheet-like ‘member .82 which -is “the electrode
proper and:-is supported at.its upper end by trans-
wversely extending -hanger .33 that is fastened ‘to
sheet. 32 by any. suitable means, as bolts 34. The -,
flexible sheet-like member 32 is like:a wire mesh
sereen, being-composed of a plurality of helico-~
form-wire elements which-are flexibly .or movahily
interconnected, .as :by being loosely -interwoven
with-each:other. ‘The openings between:the wires
are relatively large compared with. the wire, as
may be:seen inFig. 6. It is quite satisfactory that
the least dimension of .each opening between the
wires:be several times the-diameter of the wires
themselves. :For example a:wire.of approximately
1 diameter -and -an -opening ‘of .about 35’’ are
satisfactory  dimensions under most. conditions.
A smaller -opening unnecessarily - increases the
weight of the electrode ‘without : increasing its
efficiency;.and:there'is:g;decrease inthe efficiency
of the-electrode if the size of the opening is too
great.

‘The several:-wire elements of the electrode sheet
are:described:as helicoform since, -although they

30
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Anterwoven «with a -similar element :above rand
thelow :it. Thererbeing no-.rigid :connection be-
:tween two jinterlocking -spirals, ‘the :spirals ;are
“Aree ;to :swing with :respect :to -each other :in a
Ztransverse plane;:and conseguently the :sheet:is
extremely :flexible in-a:transverse wvertical plane,
:which 1is za -plane:perpendicular to .the-plane of
-Fig.2-when the sheet.ds:suspended. .At.the same
wtime, the sheet as:a whole has relatively little
flexibility«ina transverse ;horizontal -plane -per-
:pendicular ;to:the plane:of Fig. .2-:and.even less
flexibility in:the-plane of:the drawing. This.fex-
Ability.of the sheet-like membertaken-as a-whole,
«comes:about. largely -beeause-of .the nature.of the
sinterconunections between .the -helical .elements
composing:the:sheet, because the fiexibility.or re-
ssiliency -of .each -individual .element -is roughly
-thesame in any.direction,:although-it may differ
-somewhat in various..directions depending upon
Ahe-amount ;of flattening of ithe:spiral.
Hanger 33 .from -which .sheet ;32 is-suspended
«may take any convenient form, but.ds:here shown
ias-being.composed.of .a, pair-of angles placed.back
to:back with.sheet .32 .clamped -hetween the two
‘parallel -legs of :the angles. .Hanger .33 ;:extends
to the vertical edges of sheet 32 at-each end.
:Sheet;32:s-confined at:each:of:its-vertical-edges
by ;guide -or positioning :means:that engages the
sheet “below :the -top :hanger, ;and -preferably :is

0 channel-shaped:guide member.35, shown in cross

section in “Fig. 4. .Sheet :32:is not attached :to
channel :35 nor :is-it .clamped therein, .but-there
As ssufficient .elearance :all -around .the sheet to
.enable the:sheet.fo.slide or vibrate freely within
the :channel. ‘However, :guides 35 impart-a de-
ssirable ‘degree -of rigidity to:the.electrode -struc~
ture :and -prevent :sheet 32 .fromswinging freely
toward and away from electrodes 20. Electrode
sheet 32 normally ‘hangs:straight.and vertically
under :its ;own weight, -but it dis:desirable fthat
guides:be provided:in:order to:constrain the elec-
‘troderagainst undue horizontal:movement, since
-any :substantial .change ‘in ithe :spacing between
electrode 32 and :electrodes :20 :is-to -be avoided.
In:order:to:add to sthe rigidity of the electrode
structure:as:a whole,; the:two:side channel.guides
35 :may: be:loosely connected at-their lower ends
by:cross bar:36.

‘In.order :to:improve gas:distribution:and:flow
through “the precipitator, .each :guide .35 :is-pro-
vided:with baflles:3T-which are fiat, vertically ex-
tending-plates:attached .to-the outer:face.of chan-
nels:35. “The :use.of :such:gas baflles is entirely
optionalbut:serves to.shield the-surface of col-
lectingelectrode 32:to -some extent ;from the:gas
stream. :As-explained above;and:shown:in Fig.3,
the:precipitator:consists:of :a:series of mlternating
discharge electrode .assemblies -and -collecting
electrode structures-arranged.side-by=side in:ver-
tical:planes, as:shown:in Fig.:1; ‘and-gas flow be-
tween-each:two:collecting :electrodes: is -equalized
to:some. extent by ‘haffles 31, since-they:prevent
fthe bulk of:the:gas;:stream from Mowing through
the :central sportion. :of :the :precipitator, -where

may:be:frue circular:spirals, it is-preferable that 75 resistanceto:flow is-at:a:minimum. - Thebafleat
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égeh side of the channel is made in two sections
attached in the positions shown rather than as
a single continuous bafile throughout the entire
length of the channel in order to provide the
necessary electrical clearance between the col-
lecting electrode structure and the supporting
framework for the discharge electrodes which is
at high potential.

The fixed supporting means for the complete
collecting electrode structure includes g horizon-
tally extending angle member 40 upon the outer
vertical face of which is mounted a pair of
brackets 41. . The two angle brackets 41 extend
horizontally out from the face of the member 40

and are arranged facing each other, but spaced 1:

apart, as may be seen best in Pigs. 3 and 5. A
plurality of pairs of such brackets 41 are arranged
at regular intervals along angle 40 to support suc-
cessive electrode struictures 30, as may be seen
from-Fig. 3. Considering for a moment only the
lower legs 4la of brackets 41, it will be seen that
these legs present a pair of downwardly converg-
ing and upwardly disposed faces. A guide 35 is
prepared to be supported upon these faces by
flaring outwardly the upward ends of the sides
of the channel, in the manner shown in Fig. 5,
so that the flared sides of the channel guide rest
upon the upwardly disposed faces of elements
4la. In preparing the upper end of guide 35, the
back of the channel is cut away at 35a above the
bend in the sides, and plate 42, approximately
square in shape, is welded to the channel guide
along the line 35a, and also to the flared sides of
the channel. In this way plate 42 braces the
flared sides of guide 35 to hold them apart in the
proper position.

Each guide 35 is hung upon brackets 41 by
moving the upper end of the guide horizontally
into the space between the two brackets 41 and
allowing the guide to drop downwardly until its
flared sides come to rest upon the downwardly
converging upper faces of bracket elements 4la.
Brackets 41, without any guide in them are shown
at the extreme right in Fig. 3, while the brackets

with'a guide only. supported on them are shown

at the center of Fig. 3. This spacing between
brackets 41 is such as to take gulde 35 w1th shght
clearance.

The upper legs &41b of angle brackets 41 act as

holddown members to engage plate 42.and pre- 5

vent channel guide 35 from being displaced up-
wardly from ‘the supporting means. : Elements
41b also engage directly hanger 33. ‘Thus hanger
33 rests upon the top of brackets 41 allowing the

mesh sheet 32 to pass downwardly between brack- 5

ets 41 and into the channel guide at each vertical
edge of the sheet. Although each leg 4ia and
410 can be made as a physically separate member
if desired, it is preferred for obvious reasons to
make them in pairs as a single bracket 41.

‘As shown'in Fig. 2, the supporting means for
the vertical guide and hanger 33 is similar at each
side of electrode structure 30. The horizontal
léngth of hanger 83 is such that it slides.down
easily- with'-dmple cledrance between the two
dngles -4 . -at - either side of electrode 30, but
hangeér 33 is-long enough that it cannot be dis<
placed from -a supporting. bracket 41 merely by
longitudinal movemenit. . As may be seenin Fig. 6
the upper end:of each vertical guide 35 as repre-
sented by plate 42 is between the end of hanger
33 and the outer vertical face of angle 48. - In this
way the guide is held securely against horizontal
movement whichi would displace it from support-
ing brackets 41,1, e,,:Horizontal movement in the
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reverse direction to that which is used to seat the
guide on the supporting brackets.

Each angle 40 is supported upon & bottom
flange on an inverted channel 45 which exfends
transversely across the upper portion of the pre-
cipitator housing 10 and forms a part thereof,
as shown in Fig. 1. Angles 40 are removably held
in place by bolts 46 which carry spacers 47 that
maintain the proper distance between the verti-
cally extending portions of angle 46 and chan-
nel 45.

At the bottom of shell I8, are horizontally ex-
tending braces 53 which are located directly be-
neath channels 43, as may be seen in Fig. 1. Each
brace 50 comprises a pair of horizontally extend-
ing channels 5! interconnected by lattice bars
82. Lattice bars 52 are preferred to plates in or-
der that precipitated dust does not pile up on.top
of the braces. Braces 59 carry on their side faces
channels 53, and are spaced apart horizontally
the proper distance to receive between channels
33 the lower ends of electrodes 30, as shown in
Fig. 2. Horizontally extending pins §4 are
mounted on channels 53 in pairs, as shown in Fig.
3. The lower end of each guide fits between a
pair of pins 84 and is positioned thereby to keep
the guides paralls] to each other and to the dis-
charge electrodes. Guides 35 cannot move toward
each other at their lower ends because of bar
3§; and so pins 54 and channels 53 provide posi-
tioning means for holding the lower ends of the
guides against horizontal movement but still per-
mit the guides to move vertically.

There is shown in detail in Fig. 7 a typical con-
struction whereby the collecting electrodes may
be rapped and the accumulated dust jarred ioose.
A pair of channels 58 are placed back-to-back and
extend transversely across the top of a number
of eiectrodes 30. The channels 58 rest upon
hangeis 33 and are firmly bolted thereto by bolts
58. A vertical rod 80 is bolted to channels 53 at
gf and passes upwardly through shell 2. A gas-
tight fit where rod 69 leaves the shell is obtained
by placing packing 64 between rod 60 and sleeve
@8 surrounding rod §0.

Rapper §8 is mounted upon the upper end of
rod &2, and may be any one of a number of suit-
able types of rappers. - The rapper 68 herein
shown is of the pneumatic type and comprises dn
internal hammer (not shown) which is intermit-
tently driven against an anvil by air pressure to
create a shock which is transmitted by rod 60
and channels 58 to hangers 33 and flexible sheets
22. The shock is sufficiently violent that the
vibration set up in the electrodes jars loose the
accumulated dust on the collecting electrodes and
the dust falls down into hopper i4.

In the particular arrangement shown in Fig.
7, the hammer in rapper 68 strikes an upwardly
As a consequence the shock wave
transmitted to the flexible sheets 32 travels.ver-
tically or in a direction transversely to the gen-
eral extent of the individual wire elements in
each electrode 32. This causes each of the wire
clements to be moved relative to adjacent eles
ments, and this relative movement of the ele-
ments is very effective in breaking loose the dust
accumulations. Since the flexible member. 32 is
not attached to guides 35 or cross bar 35, the
minimum amount of weight is lifted and vibrated
by the rapping mechanism, and the flexible sheet
is free to move independently of the constrain-
ing guides around its border. At the same time,
by virtue of the manner in which the guides and

7% hanger .are locked in the supporting brackets 41,
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guides 35 are securely held”against any move-
ment:which would:displace: them from: their sup-
port during rapping.

It will be apparent from.:the-foregoing descrip-
tion of the present invention, that the construc-
tion readily lends itself to-a maximum of shop
labor and s minimum of field labor for erection.
The:wire mesh-sheets 32-can be cut to size in the
shop and the hangers-33 bolted‘at one end. Each
electrode can then be shipped by using the hanger
as a core upon which to roll the flexible sheet
of the electrode, thus making a package which is
easily handled and crated and which is not sub-
Jject to being easily damaged in shipment, as is the
case with plates or other rigid members which
have a surface area comparable to that afforded
by the wire mesh curtain when it is in place in
the precipitator.

The side guides 35 can be completely shop fab-
ricated, and need no bolting or welding to hang
them in place, except for attaching the cross bar
36 to each pair of channel guides.

Erection of the electrodes is particularly simple
since, after hanging the two channels in place on
brackets &1, the lower end of sheet 382 is inserted
in the guides, and the electrode slides downwardly
between the guides into place. This can be done
as the electrode is unrolled from around hanger
33, assuming that it has been rolled for ship-
ment as described above. As the flexible sheeb
slides downwardly in the side guides, hanger 33
drops into place, completing the structure and
by its own weight securing itself in place.

The addition of the rapping mechanism is easy
since the cross channels 58 are merely laid upon
the tops of hangers 33 and bolted thereto,

It will also be evident from the foregoing de-

. scription that this electrode construction is very

easily adapted to precipitator housings of vari-
ous sizes and shapes and can be used equally well
with precipitators which are completely designed
and built as a unit or those in which existing
structures are used for the shell and only the elec-
trodes are installed.

Although there is shown in Figs. 5 and 6 a form
of woven wire mesh in which the helicoform
elements are interwoven with each other it will
be apparent that the same physical character-
istics and advantageous results are obtained if the
sheet 32 is made of the same helicoform elements
which are loosely inferconnected with each other
by means which permit them to move freely with
respect to one another. A sheet 320 of this type
is illustrated in Pigs. 8 and 9 in which the helico-
form elements 18 are interconnected by means of
transversely extending rods 71. Since there is no
weld or cement or other material forming a rigid
joint at the connection of two of these elements,
it will be seen that the modified form of wire
mesh illustrated in Pigs. 8 and 9 may be used in
place of that described earlier.

Having described a preferred embodiment of
the present invention, it will be readily appreci-
ated that various changes in the construection and
detailed arrangement of parts may be made by
persons skilled in the art without departing from
the spirit and scope of my invention; and con-
sequently it is to be understood that the foregoing
description is considered as being illustrative of,
rather than limited upon, the appended claims.

I claim:

1. A collecting electrode structure for an elec~
trical precipitator comprising: a flexible sheet-
like member; a rigid hanger attached across the
topi edge of the flexible member and adapted to
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suspend’ the flexible member;. a. vertically ex-
tending guide at'each vertical'edge of the flexible
member loosely restraining: the flexible member.
against horizontal movement but permitting rela--
tive vertical movement; and supporting means
for. supporting: the guides. independéntly of fthe
hanger.

2.. A.collecting. electrode structure. for.an eléc-
trical: precipitator- comprising. a. fléxible sheet-
like member; a rigid hanger attached across the
top edge of the flexible member; a U-shaped

.vertically extending guide at each vertical edge

of the flexible member loosely restraining the
flexible member against horizontal movement;
and a fixed support means for the hanger and
guide located at each side of the flexible mem-
ber, the guide and hanger being independently

supported in said support means.

3. A collecting electrode structure for an elec-
trical precipitator comprising a flexible sheet-
like member; a rigid hanger attached across the
top edge of the flexible member; a U-shaped
vertically extending guide at each vertical edge
of the flexible member loosely restraining the
flexible member against horizontal movement;
and a fixed support means for the hanger and
guide located at each side of the flexible member,
comprising supporting elements adapted to re-
ceive the upper end of the guide by horizontal
movement in one direction and to support the
hanger in a position to confine said upper end of
the guide against horizontal movement in a re-
verse direction.

4. A collecting electrode structure for an elec-
trical precipitator comprising a flexible sheet~
like member; a rigid hanger attached across the
top edge of the flexible member; a U-shaped
vertically extending guide at each vertical edge
of the flexible sheet loosely restraining the flexible
member against horizontal movement, the sides
of the guide being flared outwardly at the top
end; and fixed support means for the hanger
and guide located at each side of the flexible
member, comprising a pair of spaced elements

5 having upwardly disposed and downwardly con-

verging faces on which the flared sides of the
guide rest, and second pair of spaced elements
above the first pair for supporting the hanger
with the flexible member passing downwardly be-
tween both said pairs of elements.

5. A collecting electrode structure for an elec-
trical precipitator comprising a flexible sheet-
like member; a rigid hanger attached across the
top edge of the flexible member; a U-shaped

2 vertically extending guide at each vertical edge

of the flexible sheet loosely restraining the flexible
member against horizontal movement, the sides
of the guide being flared outwardly at the top
end; and o fixed support means for the hanger
and guide located at each side of the flexible
member; comprising a pair of spaced facing angle
brackets the lower legs of which provide down-
wardly converging faces on which the flared sides
of the guide rest, and the upper legs of which
brackets support the hanger in a position to hold
the guide in place on the brackets.

6. A collecting electrode structure for an elec-
trical precipitator comprising a flexible sheet~
like member; a rigid hanger attached across the
top edge of the flexible member; a U-shaped
vertically extending guide at each vertical edge
of the flexible sheet loosely restraining the flexible
member against horizontal movement; fixed sup-

_ port means for the hanger and guide located at

each side of the flexible member, comprising sup-~
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porting elements adapted to receive the upper . . REFERENCES CITED
end of the guide by horizontal movement in one The following references are of record in the
direction and to support{ the hanger in a posi- file of this patent: :
tion to confine said upper end of the glide against -
horizontal movement in a reverse direction; and FOREIGN PATENTS
positioning means engaging each guide near the = Number Country Date
lower end to position the guide at its lower end 337,490 Germany w..___..___ June 9, 1921
and hold it against horizontal movement while 459,808 Germany —.._____._ May 16, 1928
permitting vertical movement relative thereto. 747,904 France - ——ee___ Apr. 4, 1933
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