
May 1, 1934. J. R. GIES 2,956,59. 
ELECTRICAL PRECIPITATION APPARATUS 

Filed Jan. 23, 1932 

/ INVENTOR. 
Jaicosus kafael Gies 

P%2.22/625/.../ 2-/ AfroRNéys. 

  



0. 

5 

20 

30 

35 

40 

50 

55 

Patented May 1, 1934 

UNITED STATES 

1956,591 

PATENT OFFICE 
1956,59. 

ELECTRICAL PRECIPITATION APPARATUS 
Jakobus Rafael Gies, Frankfort-on-the-Main, Germany, assignor to International Precipi 
'tation Company, Los Angeles, Calif., a corpora 
ition of California. 

Application January 23, 1932, Seiria No. 588,411 
In Germany January 28, 1931 

10 Claims. 

This invention relates to apparatus for electrical 
precipitation of suspended particles from gases 
and particularly to a novel and advantageous form 
of collecting electrode arrangement for use in 
Such apparatus. 
The principal object of the invention is to pro 

vide a collecting electrode of such construction as 
to facilitate the collection of precipitated mate 
rial upon and adjacent the collecting surfaces 
thereof and prevent or minimize dislodgment and 
carrying away of such material by the gases pass 
ing through the apparatus. 
A further object of the invention is to provide 

a collecting electrode of simple, economical, and 
rugged Construction, and particularly, an electrode 
of Such design that it may be of relatively light 
material Without danger of undue deformation or 
Warping of the surfaces thereof. 
A further object of the invention is to provide 

a collecting electrode arrangement in which the 
relation between adjacent collecting electrodes at 
the opposite sides of each duct or passage through 
which the gas is drawn is such as to provide com 
paratively dead collecting spaces or pockets at in 

5 tervals along such surfaces. 
A further object of the invention is to provide a 

collecting electrode arrangement in which baffles 
Or projections may be provided, extending out 
Wardly from the surfaces of the collecting elec 
trodes to assist in defining collecting pockets for 
the precipitated material, without appreciably de 
Creasing the cross-sectional area of the gas pas 
Sages at the points where such baffles or projec 
tions are located, and hence without appreciably 
affecting the pressure drop through the apparatus. 
According to this invention, the collecting elec 

trodes are of zigzag shape in the direction of gas 
flow therebetween, such electrodes being disposed 
with the longitudinal lines of the bends or angles 
thereof extending transverse to the direction of 
gasflow. A plurality of Such collecting electrodes 
are mounted parallel to one another, so that the 
Salient angles of each electrode are disposed op 
posite the reentrant angles of an adjacent elec 
trode, thus providing a plurality of ZigZag gas pas 
sages or ducts therebetween, in which the dis 
charge electrodes are mounted. With such an ar 
rangement, the cross-sectional area of the gas 
passages is appreciably increased at the regions of 
the bends or angles, as compared with the cross 
sectional area at the regions between the flat sur 
faces of the plates, thus Causing a decrease in the 
gas velocity at the first-named regions and pro 
viding relatively dead or quiescent Spaces or 
pockets in the reentrant angles, in which the pre 

(C. 83-7) 
cipitated particles may be collected and permitted 
to fall to the lower ends of the collecting electrodes 
and to suitable receiving means therebeneath, 
Without danger of being dislodged and Carried 
away by the gas Stream. 
According to a preferred embodiment of the 

invention, suitably shaped baffles or projections 
are also provided adjacent these collecting Spaces, 
which project somewhat from the Surfaces of the 
collecting electrodes in such manner as to assist 
in maintaining relatively quiescent conditions in 
said spaces and in preventing escape of precipi 
tated material therefron, without appreciably 
restricting the Cross-sectional area of the paS 
Sages at these points, as compared With the croSS 
sectional area between the flat Surfaces of the 
collecting electrodes. 
The accompanying drawing illustrates Several 

embodiments of this invention and referring 
thereto: 

Fig. 1 is a horizontal Section of an electrical 
precipitator provided With a collecting electrode 
arrangement according to this invention. 

Fig. 2 is a horizontal Section of a modified col 
lecting electrode construction. 

Fig. 3 is a similar view of another modification. 
Referring to Fig. 1, the collecting electrodes 

are shown as comprising a plurality of parallel 
zigzag plates 1 of metal or other Suitable material 
disposed with the longitudinal lines of the angles 
or bends 2 extending vertically and With the 
salient angles of each plate opposite the reen 
trant angles of an adjacent plate, SO as to define 
a plurality of ZigZag gas paSSage ducts 3 through 
which the gas to be cleaned may be paSSed hori 
zontally. The collecting electrodes are shown as. 
inclosed within a precipitation housing whose 
side walls 4 substantially contact the tWO Outer 
most plates at the Salient angles thereof SO aS 
to subsantially confine the gas flow to Said pas 
sages 3. Said housing may be provided with an 
inlet flue connection 5 at One end and an outlet 
flue connection 6 at the other end, Whereby gas 
may be passed therethrough. 
The discharge electrodes are shown as con 

prising a plurality of suitably Spaced vertically 
extending discharge members 7 presenting Small 
surface area, and sharp surface curvature, so as 
to facilitate electrical discharge therefrom, in the 
usual manner of such apparatus. Such discharge. 
members, for example, may consist of metal Wires 
or rods of Small diameter, and may be support 
ed and insulated from the collecting electrodes 
in any suitable manner. Said discharge elec 
trode members are disposed along ZigZag lines 
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2. 
extending substantially inidway between each 
pair of adjacent collecting electrodes, and one or 
more of Such discharge electrode (nenbers are 
preferably provided opposite the fiat Surface por 
tions 8 of the collecting electrodes between the 
respective angles or bends thereof. 
Suitable means may be provided below the col 

lecting and discharge electrodes for receiving the 
precipitated material falling therefrom, such na 
terial receiving means being illustrated as con 
prising hoppers indicated at 9, whose walls taper 
downwardly and inwardly to discharge open 
ingS 0. 

It is characteristic of the collecting electrodes 
of the present invention that the bends or angles 
2 are relatively sharp instead of gradually curved, 
and that the portions 8, betWeen adjacent angles 
or bends, are substantially flat Or Straight in 
stead of curved so that each paSSage 3 COn 
sists of a succession of alternate straight portions 
and relatively sharp bends or angles. 

It Will be seen that the transverse Width of 
each passage 3 is somewhat greater at the region 
of each angle or bend 2 therein than at regions 
intermediate such bends or angles. That is to 
say, the distance between each Salient angle and 
opposing reentrant angle, indicated at b, is Sone 
what greater than the perpendicular distance be 
tween the flat portions 8 of tWO adjacent plates, 
as indicated at a, so that the Velocity of the gaS 
is decreased as it passes each bend or angle, thus 
providing relatively quiescent collecting pockets 
or spaces 12 at the reentrant side of each angle 
or bend. 
The apparatus is further shown as provided 

With baffles or projecting strips 13 projecting 
laterally from the reentrant side of each bend of 
each collecting electrode plate, said baffles Ol' 
strips preferably extending throughout Substan 
tially the entire height of said plates. Said 
baffles or strips preferably project out Wardly only 
to an extent equal to the difference between the 
distance b and the distance a, So that the dis 
tance c between the outer edge of each of Said 
baffles or strips and the opposing Salient angle of 
the adjacent plate is substantially equal to the 
distance O. Said baffles or strips thus interpOSe 
substantially no added resistance to gas flow, but 
tend to equalize the cross-section of the gas paS 
Sages throughout the length thereof, and at the 
same time serve to prevent or minimize the flow 
of gas into the quiescent pockets Or Spaces 12. 

In the operation of the above-described appa 
ratus, a gas is passed horizontally through the 
passages 3, for example in the direction indi 
cated by the arrows, and the Velocity thereof is 
maintained substantially uniform throughout. 
It will be understood that the discharge and col 
lecting electrode means are connected to any 
suitable source of electric current at Suitable po 
tential to effect electric discharge of the Silent 

O 

or corona, type from the collecting electrodes. 
The suspended particles which become electrical 
ly charged by the action of Such discharge are 
caused by the electrical field to move toward and 
precipitate upon the surfaces of the collecting 
electrode plates 1... There may be Some tendency 
for some of the material thus precipitated to be 
carried along the surfaces of the collecting elec 
trodes by the friction of the passing gas stream, 
but such material is caught Within the collecting 
pockets or spaces 12, where it is much less Sub 
ject to the action of the gas Stream, and these 
collecting pockets or spaces therefore serve to 
permit the material to accumulate and eventually 

2,956,591. 
fall by gravity into the collecting hopperS 9, in 
stead of being picked up and carried a Way by the 
gas stream. A high efficiency of gas cleaning is 
thus obtained, while the ability of the collecting 
electrodes to prevent dislodgment and carrying 
away of precipitated particles permits the gaS 
to be passed through the apparatus at higher 
velocity than would otherwise be permissible, and 
consequently increases the capacity of a given 
size precipitator. 
A further advantage of the ZigZag construction 

of the collecting electrodes is that the bends or 
angles tend to stiffen the same and provide more 
resistance against lateral deformation Or Warp 
ing than is the case with Ordinary flat plates. For 
this reason the collecting electrode plates may be 
made of relatively light metal, and the COst and 
Weight of the entire apparatus may be reduced 
to a minimum. 
The construction shown in Fig. 2 is quite similar 

to that above described, with the exception that 
the angles or bends of the ZigZag collecting elec 
trode plates 1' are shown as Somewhat rounded, 
as indicated at 2' and the projecting baffles or 
strips 3' are shown as curved channels disposed 
With their open side toward the gas Stream, as 
indicated at 5. AS before, the distance b be 
tween two opposing angles is SOmewhat greater 
than the distance d' between opposing flat por 
tions of the plates and the distance c', between 
the outer edge of each channel 13 and the OppoS 
ing angle 2 is substantially equal to the distance 
a'. The increased cross-section at b', together 
With the channels 13' serve as before to provide 
relatively quiescent collecting pocketS or SpaceS 
12 for collection of precipitated material and 
for permitting Such material to fall to the bot 
tom of the collecting electrodes without being 
swept away by the gas stream. The discharge 
electrodes may be similar to those above de 
scribed, and the operation of this form of the in 
vention is substantially the same as that shown in 
Fig. . 

In the form of construction. ShOWn in Fig. 3, 
each collecting electrode i' is shown as made up 
of a plurality of vertical plates or strips 17 dis 
posed in zigzag relation with respect to One an 
other, and each of said strips or plates is shown 
as provided with a curved flange or channel por 
tion 18 at the further edge thereof disposed With 
in the reentrant angle between that plate Or 
strip and the next succeeding plate or strip. Said 
curved flanges Or channel portions are concave 
when viewed in the direction of gas flow, and the 
outer edges thereof are preferably connected to 
the surfaces of the Succeeding strips or plates by 
means of slightly curved connecting Strips 19. 
Furthermore, the further edge of each plate or 
strip 17 and the curved flange 18 thereof are pref 
erably spaced somewhat from the nearer edge 
of the next succeeding plate or strip, as indicated 
at 21. By means of this construction, relatively 
quiescent collecting pocketS 22 are provided as 
before at the reentrant angles of the collecting 
electrodes, and additional collecting pocketS or 
spaces 23 are provided adjacent the Salient an 
gles thereof. Thus, means are provided at both 
sides of the gas passages, at the region of each 
angle or bend therein, for facilitating the collec 
tion of precipitated material and preventing Such 
material from being carried away by the gaS 
stream, without causing any appreciable constric 
tion of the gas passages at these regions. 
By referring to Fig. 3 it may be seen that the 
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1,956,591 
strip 17 and the Outer edge of the channel 18 of 
the opposing strip is substantially equal to the 
distance a' between the fiat portions of said 
strips, and that the distance d between the for 
Ward edge of each strip and the opposing con 
necting strip 19 may also be substantially equal 
to or only slightly less than the distance a', ac 
cording to the relation which it is desired to 
maintain between this forward edge and the 
plane of the next preceding strip. It is seen that 
it is not necessary that this edge, Such as indi 
cated at 24, project OutWardly beyond said plane 
in order to catch the precipitated material, due 
to the relatively sharp curvature of the gas stream 
in Wardly toward Said plane as it passes this point. 

I claim: 
1. In an electrical precipitator, a plurality of 

collecting electrodes of zigzag shape characterized 
by sharp angles and flat portions between ad 
jacent angles, Said collecting electrodes being dis 
posed parallel to one another with the longitudi 
nal lines of the angles thereof extending trans 
verse to the direction of gas flow and with the 
Salient angles of each electrode opposite the 'e- 
entrant angles of an adjacent electrode, each of 
said electrodes being provided with projections 
extending laterally therefrom at the reentrant 
Sides of Said angles and Serving to define pockets 
for collection of precipitated material. 

2. The invention as set forth in claim 1, the 
Outer edge of each of Said laterally extending pro 
jections being spaced from the opposing salient 
angle of an adjacent electrode by a distance sub 
stantially equal to the distance between the op 
posing portions of the collecting electrodes be 
tween the angles thereof. 

3. An electrical precipitator comprising a plu 
rality of collecting electrodes of zigzag shape 
whose angles extend Substantially vertically, with 
the reentrant angles of each electrode disposed 
opposite the Salient angles of an adjacent elec 
trode, baffle means projecting inwardly from the 
reentrant angles of each electrode, said baffle 
means extending throughout substantially the 
entire height of said electrodes and having their 
outer edges spaced from the salient angles of the 
adjacent electrodes by a distance Substantially 
equal to the distance between the flat portions of 
the adjacent electrodes, discharge electrode means 
disposed between the adjacent collecting elec 
trodes, and means for passing gas substantially 
horizontally between said collecting electrodes. 

4. In an electrical precipitator, a plurality of 
collecting electrodes of ZigZag shape disposed par 
allel to one another with their angles extending 
Substantially transverse to the direction of gas 
flow said angles being relatively sharp and the 
portions of Said electrodes between adjacent an 
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gles being substantially flat, the angles of the 
respective collecting electrodes being disposed op 
posite one another and the distance between the 
opposing angles of adjacent electrodes being ma 
terially greater than the perpendicular distance 
between the opposing Substantially flat portions 
of adjacent electrodes, and each of Said electrodes 
being provided with baffle means projecting there 
from at each reentrant angle toward the oppos 
ing Salient angle of an adjacent electrode and ex 
tending throughout substantially the entire height 
thereof So as to define a collecting pocket with 
in Said reentrant angle. 

5. The invention as set forth in claim 4, each 
of said baffle means having its Outer edge Spaced 
from said opposing Salient angle of an adjacent 
electrode by a distance Substantially equal to the 
perpendicular distance between the opposing Sub 
stantially flat portions of adjacent electrodes. 

6. The invention as set forth in claim 4, each 
of said baffle means comprising a narrow flat Strip 
projecting Substantially in the direction toward 
said opposing salient angle of an adjacent elec 
trode. 

7. The invention as set forth in claim 4, each 
of said baffle means comprising a channel shaped 
member having its open side disposed toward 
the direction from which the gas is passed through 
the apparatuS. 

8. The invention as set forth in claim 4, each 
of said collecting electrodes being further pro 
vided with means defining additional collecting 
pockets adjacent the salient angles thereof. 

9. In an electrical precipitator, a plurality of 
collecting electrodes of ZigZag shape character 
ized by sharp angles and flat portions between 
adjacent angles said collecting electrodes being 
disposed parallel to one another with their an 
gles extending substantially vertically and oppo 
Site those of adjacent electrodes, discharge elec 
trode means disposed between the respective col 
lecting electrodes, means for passing gas substan 
tially horizontally between said collecting elec 
trodes, and baffle means projecting outwardly 
from the reentrant angles of Said collecting elec 
trodes and defining collecting pockets lying with 
in said reentrant angles. 

10. In an electrical precipitator, a plurality of 
collecting electrodes of ZigZag shape having their 
angles extending substantially vertically and the 
salient angles of each electrode disposed opposite 
the reentrant angles of each adjacent electrode, 
means defining collecting pockets Within the re 
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entrant angles of the respective electrodes, and 
means providing additional collecting pockets ad 
jacent the salient angles of the respective collect 
ing electrodes. 

JAKOBUS RAFFAEL GIES. 
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