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This invention relates to apparatus for elec 
'trical precipitation of suspended material 
Íromga'ses containing the same. The appa 
.ratus of this invention is particularly intend 
ed for use in the precipitation of extremely 
Íine particles or particles of a light Íiuíîy na 
ture causing them to have a tendency to be 
again picked up vby the moving gas stream 
after having been once precipitated on the 
electrodes, but it will be understood that such 
apparatus may also be used for the collection 
of other suspended solid or liquid particles, 
The main object of the invention is to provide 
an electrical precipitating apparatus of high 
eiiiciency and particularly an apparatus hav 
infY a high eiiiciency of collection of diilicultly 
collected materials, such' as the finely divided 
or light fluffy solid particles above mentioned. ' 

‘ A further object is to provide a precipitator 
capable of eilecting a high degree of separa 
tion and removal of such materials from' the 
gas, while at the saine time permitting a high 
velocity of gas flow therethrough, so that an 
apparatus of a given size is capable of han 

- dling a relatively large volume of gas. 
A particular object of the invention is to 

provide an advantageous construction of the 
collecting electrodes of an electrical precipi 
tator, such as to cause material precipitated 
011 the collecting surfaces thereof to pass by 
gravity through suitable openings distrib 
uted over said surfaces and into quiescent 
zones provided within the collecting elec 
trodes, and to also minimize the possibility of 
deflection through said openings and into said 
quiescent zones of the gas flowing between the 
discharge electrodes and the collecting sur 
faces of the collecting electrodes. ' 
A further obj ect of the invention is to pro 

.vide advantageous means of mounting and 
supporting the collecting electrodes of the 
above described type. ' 

It has heretofore been proposed to use col 
lecting electrodes formed of strips or channel 

 f shaped members providing openings for pas 
« sage of precipitated material into the interior 

' so 

of said electrodes, but in apparatus of this 
type heretofore used it has been customary to 
utilize the frictional effect or drag of the flow- ' 
ing gas on the precipitated material to effect 

or assist in the movement of suchV material 4' 
into and through said openings, and forthis 
purpose said openings have heretofore been 
directed towardthe gas inlet end of the pre 
cipitator, so/that the precipitatedlmaterial 
carried along> the surfacesof the collecting 
electrodes is skimmed off by the further edges 

55 

of said openings and diverted through said ' 
openings. „i . . 

It has been found, however, that with such 
a construction a considerable portion of the 
gas stream is also diverted or skimmed off 
by the further edges of the open-ings and 
caused to pass through said openings into the 
interior of the electrodes, thus causing con 
siderable turbulence or movement of gas in 
the spaces within the electrodes' and inter-. 
tering with the collection, by gravity settling, 
or otherwise, of the =material entering said 
spaces. `As stated above, therefore, a. par 
ticular object of this invention is to minimize 
the diversion of gas through the material re 
ceiving openings into the quiescent, zones 
within the collecting electrodes and thus mini 
mize the turbulence or movement of gas with 
in said zones, so asto facilitate free and un 
disturbed gravity settling of the material to 
the bottom of said zone, whence such material 
is removed. - , 

The invention may be .considered as com 
prising a novel and advantageous construc 
tion of collecting electrode for electrical pre 
cipitation apparatus and also a complete pre 
cipitation' apparatus provided with collect 
ing electrode means of such construction and 
also having discharge electrode means disp- 
posed in suitable relation-to said collecting 
electrode means and a housing enclosing said 
collecting and discharge electrode means and 
having gas inlet means below'said electrode I 
means and gas outlet means above said elec 
trode means. The invention may be best un 
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derstood by reference to the accompanying . 
drawings in which: I 

Fig. 1 is a vertical section of an electrical 
precipitating apparatus according to this 
invention. ' y 

Fig. 2 isa sectionalview thereof, the left 
hand portion of which is taken »on the line 

95 

10° 



2a_2a in Fig. 1 and the right-hand portion 
on the line 2li-»2b in Fig. 1. Y 

Fi'g. 3 is a transverse section of the upper 
portion of one of the collecting electrodes, 
taken on line 3_3 in Fig. 2'. » f 

Fig. 4 is a view showing the mounting of 
the vertical frame members of the collecting 

’ electrode on the top frame member thereof, 
taken on line 4_4 in Fig. 3. ’ 

1° Fig. 5 is a transverse section on line 5_5 , 
in Fig. 2, showing the connection between the 

- lower end of the central vertical frame mem- „ 
ber of one of the collecting ̀ electrodes and a 
bar extending transversely of the collecting 

u electrodes for use in .jarring thesame. 
Fig. 6 is a section on _line 6_6 in Fig. 5. 
Fig. 7 is a transverse section on line 7_7 in 

Fig. 27 showing a preferred form of means 
for mounting the elements of each collecting 

20 electrode on the supporting frame thereof. 
Fig. 8 is a horizontal section` on line 8_8 

in Fig. 7 .p . 
Fig. 9 is a section on line 9_9 in Fig. 2. 
Fig. ̀ 10 is a detailed view of the rapping 

25 mechanism‘and a portion of the transverse 
b'arsfor jarring-the collecting electrodes.~ 

Fig. ̀ 11 is a section on line 11-11 in Fig. 2. 
Referring to Figs. 1 and 2, the precipitator 

is shown as comprising a vertically extend 
30 ing housing 1 ofWg/eneral rectangular. hori 

zontal section `and formed of concrete or 
other suitable material, said housing b_eing 
provided at the lower end with gas mlet 
means such as flue 2 which communicates 

354 with a chamber 3.',in the lower portion of said 
housing, and being provided at its upper` end 
with gas outlet means such as outlet passa e 
4 formed within the upperportion of said 
housing. » The intermediate portion of’hous 

40 ing 1,> between inletg chamber 3 and outlet 
passage 4 constitute ' a precipitating cham 
ber 5,'in which are mounted the discharge 
and collecting electrodes. ' 
In said precipitating chamber a pluralityl 

45 of suitably spaced parallel collecting elec 
trodes 6 are mounted, said collecting elec 
trodes preferably exten ing ~in substantially 
vertical planes and from side to side of said 
chamber so as to define a plurality of pasa.: 

50 sages 7 therebetween through which the gas 
to be cleaned is caused to pass upwardly 'from 
the chamber 3 to the outlet passage 4. Each 

_jÍ'ffÍ‘ of said collecting electrodes, preferablywitlînVA 
' the exceptionbf the» twoelectrodes,6"wl1icl1 
55 are located at'the extreme opposite sides of 

the precipitator chamber - and substantially 
against the walls of said chamber, com~ 
prises two spaced parallel sets of horizontal 
ly elongated electrode strips or elements 8 

‘30 extending throughout the width oÍ the elec 
trode. lSaid strips lie preferably in substan 
tially vertical planes and serve to enclose a. ` 
quiescent internal materialV receiving> space 9 
between the opposing sets of strips> of each 

65 electrode.. Furthermore, said strips overlap 

`top frame member. The top 

one another, and while the major portion of 
each strip lies in a vertical plane, the lower 
edges of the respective stripsare offset or 
displaced inwardly withy respect to the upper 
edges of the next lower strips so as to pro 
-vide openings or passages therebetween 
which are ,directed upwardly and outward 
ly from the internal space 9 to the space 7 
outside «the collecting electrode where the par 
ticle laden gas is passing. ' Thus, as shown 
in Fig. 7, each collecting electrode strip 8 _ 
is provided. at its upper edge with an out 
wardly offset portion 11 connected thereto by 
an upwardly and outwardly inclined portion 
12 and at its lower edge with an inwardly 
offset portion 13 connected thereto by .the 
downwardly and inwardly inclined portion 
14. The upper edge of the outwardly oiïset 
portion 11 of each strip is also preferably 
bent inwardly and downwardl as shown at 
15, so as to provide a rounde edge 17, and 
theiextent of offset of 'the upper and lower 
edges is sufficient to- providean elongated 
space or opening -18 between the lower edge 
13 of each strip and the bent over upper edge 

. portion 15 of the next lower‘strip to permit 
passage of precipitated material there 
through. ' 
The respective sets of electrode strips of 

each collecting electrode may be mounted on 
a supporting frame comprising a top frame 
member 21, a central vertical frame member 
22 and two additional vertical frame mem 
bers 23, all of said vertical frame members Y 
depending from'saidtop frame member 21 
and being spaced at suitable intervals along 
the width of each collecting electrode. As 
shown in Figs. 3 and 4, the topv frame mem 
ber 21"may comprise a bar of relatively small 
>horizontal thickness and of suíiicient vertical 
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width to provide the desired strength and A 
stiffness therein, said bar being preferably. 
tapered or beveled to-a sharp point _at its 
upper edge as indicated at 24. Each of the 
vertical frame members 22 and 23 may con 
sist of. 'an I-beam having its upper end con 
nected to the top frame member by means of 
`straps or clips 25 riveted‘or otherwise se 

110 

cured to both thevertical I-beams and the .  
D l frame member 

21 pro]ects beyond the edges of/the collecting 
electrode, and these projecting vportions of 
the top_ïframe members of all of the collecting 
electrodes mayl be supported on supporting 
beams 26.  l . i ' 

Said top frame members preferably rest 
120 

loosely in properly spaced'notches in beams ' 
26, andthe vertical frame members 22 and 23 
are preferably loosely hung on the top frame 
members as by means of pins 27, so as to de 
crease the rigidity of each individual. collect 
ing electrode and make the same capable of 

125 

being easily jarred for dislodging precipiï ' 
tated material as hereinafter described. 

_'l‘he strips 8 may be mounted upon the ' 
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vertical 'frame members 22 and 23 in any 
suitable manner, but I prefer to mount said 
sîrips loosely thereon by means of support 
ing brackets or members 28, which are shown 
particularly in Figs. 7 'and 8. All of the 

_ strips throughout the major portion of the 
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height of each collecting electrode are of' 
`identical shape, and the supporting brackets _ 

Each of said therefor are also identical. 
supporting brackets is formed of a thin piece 
of metal adapted to be inserted through an. 
opening 29 in the web' portion of the vertical 
:trame member 22 or one of the additional 
frame members 23 as the case may be, and 
provided with a notch 31 extending upward 
ly fro'm the central portion of its lower edge, 
said notch being of sufficient width to be 
lowered over` the web portion‘at the lower 
edge of the opening 29, and thus retain the 
supporting bracket 28 in position on the 
vertical frame member. The openings 29 in 
«the respective frame members 22 and 23 are 
horizontally aligned with one another, so 
that the supporting brackets mounted thore 
in Vare, also in~h`orizontal alignment. Said 
supporting bracket is also provided at' its 
upper edge with two notches 32 spaced to 
correspond to the width of the flanges of the 
vertical frame member and adapted to re 
ceive the lower edge portions 13 of a pair of 
electrode strips 8, and also with two addi 
tional notches 33 spaced outwardly from the 
respective notclies>32 and adapted _to receive 
inwardly and downwardly bent supporting 
fingers 34 on the upper edge portionsof the 
next lower pair of electrode strips. The 
notches 32 and 33 are so positioned with re 
spect to one another that when each of the 
electrode strips 8I has its upper and‘lower 
edge portions engaged ,p in the respective 
notches of twoA adjacent supporting brackets, 
as above described, the flat majorportion of 
the width of said strip, between the inclined 
portions 12 and 14, lies in a substantially 
vertical plane, as shown.> 

A For reasons pointed-out hereinafter, each 
of the collecting electrodes preferably has 
its portion tapered downwardly and inward 
ly, as indicated at 36, so that a certain num 
ber of the electrode strips such as indicated 
at 8a are of special shape and-are tapered 
inwardly and downwardly at their respec 
tive ends, each ‘successively lower strip 8a 
being progressively shorter length. By rea-` 
son ofV this tapering and of the ̀ fact that the 
two vertical frame members 23 are spaced 
at some distance from the center of the col 
lecting electrode, such frame members stop 
short of thebottom or' the collecting elec 
trode, as indicated at 37, and the end portions 
of the strip or strips 8a which extend below 
the lower ends of saidframe members are, 
therefore, supported from-the lower edges of' 
the next hig’her strip by means' of special 

rackets, »such as indicated at 

38 and shown .particularly in Fig. 9. Each 
of these special supporting brackets also con 
sist-s of a thin piece of metal adapted to pass 
through openings 39 in a pair of electrode 
strips 8a and having two spaced notches 41 
engaging the lower edges of said openings 
so as to properly position said bracket and 
also maintain the proper spacing between the 
lower edges of said strips 8a. The portions 
42 of said bracket which project beyond the 
openings 39 are provided with notches 43 
adapted to receive inwardly and downwardly` 
bent supporting fingers 34a at the upper 
edges of the next lower pair of' electrode 
strips 8a. . 
As shown in Fig. 5, a special form of sup- ' 

' porting bracket may also be provided for 
supporting the lower edges of the lowermost 
pair ofy electrode strips 8a on the central 
vertical frame member 22. Said bracket, in 
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dicated at 44, is provided as before with a - 
notch 45 engaging the lower edge of the op 
ening 29 in said frame member and kwith two 
notches 46 adapted to receive and properly 
spacethe lower edges of said strips 8a. 
The uppermost pairlv of electrode ‘strips 

may advantageously bev formed in a single 
iece, the two side ortions 8b, shown in 
ig. 3, being integra ly connected together 

by upwardly and inwardly inclined portions 
4 meeting in a sharp ridge 48 extending 
over and resting upon the sharp pointed up 
per edge 24 of the top _frame member 2l. 
This provision of a sharp upper edge at the 
top of eachcollecting electrode with down 
wardly inclined portions at both sides there 
of prevents any collection of dust or sus 
pended material on the tops of said elec- 
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trodes. The lower edge portions of this up- . 
aper pair of electrode strips may be held in 
proper position by notches 32 in supporting 
rackets28, as above described. . 
The two collecting electrodes 6’ at the op 

posite sides of the precipitating chamber are 
similar in construction to the intermediate 
electrodes 6, with the exception that the 
strips 8', 8a’ and 8b’ are provided at only one 
side thereof, that is, at the side which is ex 
posed to thev gas streams in the respective 
passages 7 which are adjacent said elec-_ 
trodes. The side walls of the precipitator 
housing 1 cooperate 'with said strips to de 
íine an internaly material receiving space 9’ 
within these electrodes, which is similar in 
mode of operation to the internal spaces 9 
of the remaining electrodes 8. The strips 8’ 
and 8a’ are substantially the same as the 
strips 8 and 8a of the _intermediate electrodes. 
Thc uppermost electrode strips 8b’ differ 
slightly from the uppermost strips of the in 
termediate electrodes, in that they are pro 
vided with apron-like portions 47’ inclined.’ 
outwardly and upwardly into contact with 
the side walls of the precipitator housing. 
Said uppermost electrode strips may be 
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mounted in any suitable manner, for example 
by means of brackets 66 supported upon the 
top frame members 21 of these collecting 
electrodes 6'.' , 

It may be seen, therefore, that the entire 
construction of the collecting electrodes is 
'such that each individual strip 8, 8a and 8b 
of all the intermediate electrodes, as well as 
the corresponding strips of the outermost 
electrodes 6', is ' individually and loosely 
mounted on the supporting frame of the 
electrode of which it forms a part, being 
either mounted directly on a member of this 
frame or by means of supporting brackets 
0r clips which are in turn supported eitherY 
on a member of the supporting frame, or on 
.another electrode strip. This construction 
»permits eilectlve vibration or movement of 

; all _of these strips to be obtained by delivery 

20 

30 

of only a moderate vibration or other jarring 
force against-a suitable portion of the 'col 
lecting electrode structure, since the indi 
vidual strips are of relatively light weight 
and therefore easily vibrated or moved. Fur 
thermore, the construction is such that the 
individual strips may be _removed by simply 
lifting the same 01T of theirsupports, with 
out disturbing the adjacent strips, and the 
supporting brackets 28, 38, and 44 may also 
be readily removed _from the openings 29 
and 39 in which they are inserted. 
In order to permit jarring or rapping of the 

collecting electrode, to assist in dislodging of 
precipitated material from the collectin sur 
faces thereof and in the delivery o this 
material into the internal spaces of the col 
lecting electrodes, a transverse bar 51 is 
shown as extending through the lower edge 
portions` of all the collecting electrodes, said 
bar passing through openings 52 at the lower 
edges >of the central vertical frame members 
22 of the respective collecting electrodes and 
being supported by strips 53 connected to 

 said frame member at both sides of said open 

46` 
ings, as shown in Figs. 5 and 6. Said bar 
is-also notched downwardly from its upper 
edge as indicated at 54, in position to embrace 
the web portion of each frame member 22 

' above the opening 52 so that upon longitudi 

..50. 

_to 

nal vibration or oscillating movement offbar 
51, the sides of the respectlve notches 54 will 
engage the frame members of the corres ond 
ing collecting electrodes and impart su cient 

_ movement tothe entire collecting electrode 
structure including the loosely .mounted 
strips 8, 8a, 86,8', 8a', and 8b', to dislodge 
material from the collecting surfaces.' Said 
bar 51 may be provided at one end with an 
anvil portion 5.6 projecting through a side 
wall of the housing 1 and having itsouter 
end in position to be struck by a hammer 57 
pivotally mounted at 58. Said hammer may 
be operated by means of a cam member 59 
on a rotatably driven shaft~61 engaging an 
arm 62 connected to said hammer, so as vto 

frame members 71. The frame members 71 
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raise the hammer and then allow'the same 
to fall against the anvil 56 upon each revo 
lution of shaft 61. In order to permit free 
movement of the anvil 56 and bar 51, while 
preventing leakage of air or gas through the 
wall of the precipitator housing around the 
same, said bar and anvil may be secured to 
the cent-ral portion of a flexible diaphragm 
63 whose outer edge portion is secured to the 
housing at 64. ' . 
The discharge electrode system may com 

prise a plurality of discharge electrode units 
68 disposed in the gas passages 7 between the 
respective collecting electrodes,'each of said 
units advantageously comprising a plurality 
of vertically spaced horizontally .extending 
wires or other discharge elements 69 of sharp 
surface curvature, disposed in a single vertl 
cal plane and supported at their ends on 

75 i 

so 

85. 
may extend vertically throughout the major 
portion ofthe height of each discharge elec# 
trode,butin order that the discharge electrode 
units shall conform to the shape of the col 
lecting electrodes, the lower portions 72 of 
said frame' members are preferably inclined 
inwardly and downwar ly, and the dis-  
charge electrode elements 69’ at the lower ~ 
portion of each discharge electrode unit are 
of gradually decreasing length toward the 
bottom of said unit. The‘supporting frame 
of-each discharge electrode unit preferably 
also includes a horizontal top member 3, in 
termediate horizontalfmembers 74, and one or 
more horizontal bottom. members 75,'all of 
said horizontal members being connected to 
the side membersv 71 and 72 in any suitable ~ 
manner. The discharge electrode .frames » 
may be supported in any suitable manner, for., _# 
example, ~by means of hangers 76 consisting-,F106 
for example of- wires or rods connecting the top frame member. 73 of therespective dis-f 

charge electrode units-to a rectan ' lar porting structure 78 which may _ 

supported by similar hangers 79 ironia. 
mon supporting member 81. .-_Saidsupportf 
ing member 81 may be 4supportedfu'poxìí'alii’ 
suitable fixed supporting structure ̀or, upon 
the precipitator housing in -an'yfs'uitable-'ma 
ner, suitable provision being'fal'sofìïmade for" ' __ 
insulating said supporting v'_uiemb‘er,'f.1nd l " 

hence the entire dischargeele'ct _from said housing and fromt ' ‘4" electrode means. 1 " - 'In order to assist in holding _e 

electrode _units in properly spay " 
in the respective gasfpassageagf 
frame members 75 of said units'may , . 

nected by bars 83 to transverse connecting - rods~ 84.which are suspended therebymnd 125 

which 'are disposed suiiiciently y»below thev 
lower edges of thecollecting eléctrodestoprœ 
vent objectionable electricaldischargá 4there 
between. , ' « _ ' _ 

The apparatus preferably also includes ad« 130 
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100 
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vantageous means for receiving the precipi 
tated material falling from the bottoms of 
the collecting electrodes and for delivering 
such> material into a common receptacle for 
delivery outside the precipitator housing, 
while at the same time providing for upflow 
of gas past said common receptacle and said 
receiving means into the gas passages be 
tween the collecting electrodes.~ The means 
which I have shown for this purpose com 
prises a hopper-like receptacle 86 formed of 
concrete or the like and preferably extending 
at its upper end entirely across the precipi 
tator housing in a direction transverse to the 
lanes of the collecting electrodes, as shown 

1n Fig. 1, but havinga width in the direction 
of said planes somewhat less than the width 
of the precipitator housing so as to provide 
passages 87 at the respective sides thereof for 
upflow of gas. Partition members 88 prefer 
ably extend upwardly from the side walls 89 
of said receptacle, said partition members 
also extending across the full width of the 
precipitator housing in ay direction perpendic 
ular to the planes of- the collecting electrodes 
and having their upper edges spacedfrom 
one another by a distance somewhat greater 
than the width of the lower edges of said col 
lecting electrodes. ‘ 
Material receiving channel members 89 >are 

disposed below and around the inclined edge 
portions 36 of the respective collectin elec 
trodes, said channel` members being a so in 
clined downwardly and inwardly to conform 
substantially to the inclination of these edge 
portions of the collecting electrodes. The 
lower ends of said channel membersmay be 
supported in any suitable manner on the par 
tition members 8_8, and said channel mem 
bers open at their lower ends into the space 
between said partition members, which ,space 
constitutes in effect a part'of the receptacle 
86. Between the> channel members 89 are 

. provided spaces 91 for upward passage of 
45 

55 

gas. The downward inclination of channel 
members 89 is for the purpose of causing 
material received therein from the internal 
spaces of the collecting'electrodes to pass by 
gravity down the channel members and into 
the receptacle 86, and this in turn makes 
necessary the inward tapering of the lower 
portion'of> the collecting electrodes. . ` - 

~ It will be understood that the discharg 
and collecting electrode means_may be con 
nected to any suitable source of high tension 
current, either alternating or unidirectional, 
but preferably unidirect1onal» current pro 
duced by rectiñcation of alternating current, 
as is customary in electrical precipitation 
ap aratus. » ` 

n the operation of the above described ap 
paratus the gas to be cleanedr and contain 

divided'particles in suspension isA 1n finelg' deîìvere to the apparatus through the inlet 
ñue 2 and inlet chamber 3, whence it passes 

upwardly through passages 87 at the sides 
o receptacle 86 and also through passages 
91 between the channel members 89, into the 
region of the electrical field maintained be 
tween discharge and collecting electrodes. 
The gas passes upwardly in the passages 7 

s , 

70 

and is subjected to the action of silent dis- ' 
charge from the discharge electrode elements 
and also to the electric field between the 
discharge and collecting electrodes, whereby 
the suspended particles become charged ‘and 
are caused to be precipitated upon the outer 
or collecting surfaces of the collecting elec 
trode strips 8, 8a, etc. .The material thus 
precipitated on these collecting surfaces and 

v tending to fall therefrom by gravity is pre 
vented from falling any great distance in 
contact with the - upwardly moving gas 
stream, since the material precipitated on 
any one of the strips falls -mto the slot or 
passageV 18> between that strip and the next 
lower strip and tlius enters the internal space 
6 within the collecting electrode. This re 
moval of the precipitated material from the 
collecting surfaces to the interior of the colà 
lecting .electrode through an opening which v 
is in any case closely adjacent to the portion 
of the collecting surface on which the -mate 
rial is precipitated is of material advantage, 
since it minimizes the opportunity for the 
precipitated material to become re-suspend 

75 

80 

85 .. 

90 

95 

ed in the upwardly moving gas stream- as ~ 
would often be the case if the material pre 
cipitated for example on the upper portions 
of the collecting electrode surfaces were per 
mitted to fall throughout the major portion 
of the height of the collecting ,eleçlìëode in 
contact with such gas stream. ` 

' The upwardly moving gas', on the other 
hand, tends to follow a stream line Íiow past 
the surfaces of the electrode strips and is pre 
vented from entering to »any appreciable ex 
tent through the slots or openings 18 into the 
internal spaces of the collecting electrodes, 
due to the fact that the upper portion ll-of 

of the other strips overlaps and extends out 
4side of the lower portion of the nextyhigher 
strip. There will, therefore, be a minimum 
of circulation of gas within the internal 
spaces of 'the collecting electrodes and the 
precipitated material entering such spaces 
will be permitted to fall therein by gravity~ 

gas ~ substantially undisturbed.v As . the 
passes upwardly the concentration of sus-> 
pended material therein is gradually .re 
duced by precipitation, and the cleaned gas, 
freed of all or a certain part of its suspend 
fed material, passes out through the outlet 
passage 4> at the top ofthe precipitator. 
The precipitated material falls downward 

100 
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_each strip 8v and the corresponding portion ` 
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ly in the internal spaces 6 of the collecting i" 
electrodes. ' The material falling in the cen 
tral portions of the collecting electrodes falls 
direct-1y through the bottoms thereof into 
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the receptacle 86, while the material falling 
in the side portions of said collecting elec 
trodesffalls through the inclined edge por 
tions 36 and into the channel members 89, 
and is delivered by said channel members 
intosaidreceptacle. >Thematerialso collected 
in receptacle 86 may be removed therefrom 
either continuously or from time to time 
in any suitable manner. It should be noted 
in this connection that the frame members 
23 and the sup orting brackets 28, etc., ex 
tend substantia ly vertically, and these are 
the only parts disposed in the internal spaces 
of the collecting electrodes, such spaces, in 
cluding the. spaces between the lower edges 
of the respective sets of >elect-rode strips, are 
substantially free from‘horizontally extend 
ing obstructions and are open so as to per 
mit free falling by gravity of material 
throughout the entire height thereof. 
The above described apparatus may in cer 

tain cases be operated with only intermit 
tent rapping or jarring of the collecting elec 
trodes in any suitable manner for dislodg 
ing precipitated material which fails to fall> 
from the collecting surfaces by gravity. 
However, it is preferable in most cases, in 
order to maintain the collecting surfaces con 
tinuously free from accumulations of -pre 
cipitated material and thus maintain maxi 
mum operating efficiency of the precipitator, 

j to continuously operate the rapping mecha 
nism'by rotation of shaft 61 lat any suitable 
speed. The weight 57 is thus repeatedly 
raised and allowed to fall, striking against 

» the anvil member 56 and causing the force 
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of the hammer blows to be transmitted 
through transverse bar 51 to the frame mem-` 
bers of all of the collecting electrodes and 
hence to the electrode strips themselves, 
Said electrode strips are thus repeatedly 
jarred or vibrated so that the material pre 
cipitated on the collecting surfaces thereof 
is quickly dislodged and caused to fall by 
ravity into the internal spaces of the col 
ecting electrodes, as above described. 
The discharge electrode means may, if de 

sired, be jarred from time to time, either by 
hand or by means of suitable mechanism, to 
dislodge such material as may collect thereon. 
‘ I claim: '  

1. An electrical precipitation apparatus 
com rising a housing, a'plurality of spaced 
vertically disposed collecting electrodes ex 
tending across said housingkand each con 
sisting of two sets of horizontally extend 
ing strips, the strips of each set having their 
major portions disposed substantially in a 
common vertical plane and the upper edge 
portion of each stri being olfset outward y 
with respect to an overlapping the-lower 
edge portion of the next higher strip of that 
set so as to'detine upwardly and outwardly 
o ening slots between the respective strips 
o? said set, and the planes of t e two setsgof 
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strips of each electrode being parallel to one 
'another and spaced apart so as to provide an 
internal material receiving space within said 
electrode, said space and the space between 
the lower edges of the sets of strips of each 
electrode'being open and substantially free v 
from horizontal obstructions so as to permit 
material entering said space within> such 
electrode to fall freely by gravity to and 
through the bottom thereof, means positioned ' 
within said housing and below theY lower 
edges of~all of said electrodes to receive ma 
terial falling therefrom, said material re 
ceivino` means comprising alhopper extend 
ing substantially across the width of the en 

` tire group of collecting electrodes in a di 
rection transverse to said collecting electrodes 
but having a width in-the direction of said 
collecting electrodes somewhatv less than the 
width of said .electrodes and individual 
spaced channel members extending upward 
ly and outwardly from the sidesof said hop 
per beneath the portions of the respective col 
lecting electrodes which project beyond’saidl 
hopper, and a plurality of 'discharge elec 
trode units extending parallel to and between 
the res ective collecting electrodes and spaced 
from t e outer surfaces of said strips, said 
housing being provided with inlet means be 
low said channel members and outlet means 
above the upper endsof said collecting elec 
trodes, I l 7 ' 

2. A collecting electrode for electrical 
precipitation apparatus, comprising a frame 
consisting of a top member and a plurality 
of vertical members secured thereto and-de 
pending therefrom, a plurality of supporting 
brackets mounted at intervals throughout the 
height of each of said vertical frame mem 
bers, the brackets on the respective ¿frame 
members being horizontally aligned with one 
another, and two sets of horizontally extend 
ing strips disposed at the` respective sides 
of said frameLall of the strips ofeach set hav 
ing their ma]or portions disposed substan 
Itially in a common vertical plane and the up 
per edge portion of each strip being offset 
outwardly with respect to’and overlapping 
the lower edge portion of the next higher 
strip, each of said strips being mounted ad 
jacent its upper edge Onaligned supporting 
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brackets on the respective vertical frame . 
members and the supporting brackets ony 
which each of said strips is mounted being 
rovided with spacing» means engaging the 
ower edge portion of the next higher strip. 
3. An electrical' precipitation apparatus 

comprising a housing, a plurality ‘of spaced 
vertically disposed collecting electrodes ex 
tending across said housing and each consist 12b 

ingl of two sets of horizontally extending ‘ 
strips, said strips havin their major por 
tions disposed substantia ly in` parallel ver 
tical planes but having their upper and lower 
edge portions overlapping in such manner 130 
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as to define upwardly and outwardly opening 
slots between the respective strips of each set, 
and the two sets of strips of each electrode 
serving to define a substantially unobstructed 
material receiving space within said electrode 
and opening through the lower edge of said 
electrode, a hopper disposed within said hous 
ing beneath said collecting electrodes and ex 
tending substantially across the width of the y 
entire group of collecting electrodes in a di 
rection transverse to said collecting electrodes t 
but having a width inthe direction of said 
collecting electrodes somewhat less than the 
width of said electrodes, the portions of said 
collecting electrodes which project beyond 
said ~hopper in said last named direction hav- ' 
ing their lower edges slopin upwardly and 
outwardly from the sides o » said hopper to 
said housing, individual spaced channel _ 
members disposed beneath said ,sloping lower 
edge portions of the respective collecting elec 
trodes and conforming substantially to the 
inclination thereof, said channel members be 
ing positioned to receive material falling 
from the material receiving spaces of _the re 
spective collecting electrodes and having their ` 

Y lower ends so disposed as to deliver such ma 
terial into said opper, and a plurality of 
discharge electrode units, extending parallel 
to and betweenthe respective collectingv elec' 
trodes and spaced from the outer surfaces of.. ’ 
said‘strips, said- housing being provided with 
inlet means below said channel members and 
outlet means above the upper ends of said col 
lecting electrodes.. 

4. An apparatus as set forth in claim 3, 
each of said collecting electrodes also com 
prising a vertical frame member disposed ad 
jacent the vertical center line thereof between 
the two sets of strips of said electrode and eX- _ ‘ 
tending throughout substantially the entire 
height of said> sets of strips means support 
ing all of said strips on sai vframe member, 
and additional vertical frame members dis 
posed adjacent the lateral edges of said elec 
trode between said two sets of strips *and ‘exf A Y 
tending from the top of said electrode to ad 
jacent the respective .sloping lower edge por 
tions thereof, means supporting on said addi 
tional frame members those strips which are 
positioned above the lower ends of said addi 
tional frame members, and means supporting 
the lateral portions. of each strip which is 
disposed below said lower ends upon the next 
higher strips. \ ‘ ’ 

In testimony whereof I have hereunto sub 
scribed my name this 21st day of October, 
1930. ' ` 

HEINRICH BERNHARD RÜDER. 


