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This invention relates to apparatus for the
electrical precipitation of suspended materials
from gases and particularly to apparatus of the
type in which 'a screen or pervious member is
employed as a collecting electrode and in which
means are provided defining a material receiving
space or pocket at the opposite side of said col-
lecting electrode from the region of the electric
field, or in other words at the opposite side from
the discharge electrode means. An advantage of
this type of apparatus is that a considerable por-
tion at least of the suspended particles which are
precipitated toward the collecting electrode by
the action of the electric field pass through the
openings of the screen into said material receiv-
ing space or pocket where they are permitted to
settle in g region removed from the electric field
and more or less isolated from the main gas
stream. It has been found, however, that where
the gas is permitted to travel for a considerable
length past a collecting electrode of this type,
there is a teridency for an appreciable portion of
the gas stream to be diverted through the open-
ings of the screen and travel in the material re-
ceiving space or pocket rather than through the
region of the electric field, thus removing the sus-

" pended material carried by this portion of the gas
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- with a multiplicity of openings distributed closely
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from the action of the electric field and also infer-
fering with the free gravitative settling of the
material within said space or pocket.

Tt will be understood that the term “screen” or
“pervious member” as used herein includes not
only a screen of woven wire, but any equivalent
thereof, and in general, any member having an
extended plane or curved surface and provided

adjacent one another over its surface.

The principal object of this invention is to im-
prove the efficiency and economy of operation of
a precipitator of this type, and particularly to
provide means acting to minimize or largely pre-
vent diversion of the gas stream into and along
the material receiving space, so as to permit the

_ material entering said space to fall freely therein
by gravity and to be collected. It is important

that the means provided for this purpose should
be of such a nature as not to interfere with the

free passage of the precipitated material through

the openings of the collecting electrode screen or
with the free settling of such material to the col-

(CL. 183—7)

‘lecting means which are provided at the bottom
of such space.

According to this invention, the above objects
are accomplished by providing baffle means ex-
tending within said material receiving space ov 55
pocket, extending transversely to the. direction
of travel of the gas in the electric field, and dis-
posed at suitable intervals along the length of
said space or pocket in the direction of gas flow.
Said baffles interpose such a relatively high re-
sistance to passage of gas along within the ma-
terial receiving space or pocket that the flow of
the main gas stream. is confined substantially
wholly largely to the region of the electric field.
The direction of gas flow is vertical or substan-
tially so, and the baffles extend horizontally or
substantially so, or at least in a direction trans-
verse to the vertical, so that it is necessary to
provide openings permitting the precipitated ma-
terial to. fall through or between the bafiles.
Such openings, however, are of restricted size
<0 as to minimize the passage of gas therethrough
and are furthermore, for the same reason, prefer-
ably located at portions of the bafle members
which are relatively removed from the collecting
electrode screemns. .

The invention may be applied to electrical pre-
cipitation apparatus of various types of con-
struction, for example, to apparatus of either
the plate type or the pipe type.

The accompanying drawings illustrate the ap-
plication of my invention to both of these types
of precipitators and referring thereto: .

Fig. 1 is a partial vertical section of a plate
type precipitator adapted for vertical gas flow.

Fig. 2 is a partial section on line 2—2 in Fig.
1, with the collecting electrode screen and the
side wall of the material receiving means partly
broken away. B :

Fig. 3 is a horizontal section of a pipe type pre-
cipitator embodying my invention. .

Fig. 4 is a vertical section on line ¢—4 in
Fig. 3. h

Pig. 5 is a section on line 5—5 in Fig. 4, partly
broken away.’ : B

In the apparatus shown in Figs. 1 and 2 each
collecting electrode comprises two screens 31 ex--
tending in parallel vertical planes and spaced
apart to provide a erggterial receiving space Or jgq
pocket 32 therebetween. The upper end of said
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space or pocket is closed by a horizontally ex-
tending top plate or bafile 33, which vertically
spaced horizontally extending intermediate
baffle members 34 are also provided at suitable
intervals, said intermediate bafle members hav-
ing openings 35 therein for permitting down-
ward passage of precipitated material there-
through. Such openings 35 are relatively re-
stricted so as to minimize gas flow therethrough
and are furthermore preferably locaited at the
central portions of the bafiles, midway between
the two screens 31. Such openings are, there-
fore, relatively removed from the main gas pas-
sages outside the collecting electrodes and this,
together with the small size of such openings, re-
duces to a minimum the amount of gas permitted
to pass through the baffle members. Each of the
baffle members 34 may conveniently be formed by
two angle bars 34a disposed as shown, so that
the upper surface of each baffle member tapers
downwardly and inwardly toward the opening 35
for facilitating passage of precipitated material
into and through said opening. I may also pro-
vide vertical partition members 36 extending
midway between the screens 31 of each collect-
ing electrode and dividing the space 32 into two
parts, such partition members preferably termi-
nating a short distance above and below the re-
spective openings 35, as shown, so as to permit
free passage of material through said openings.
However, if desired, these partition members
may be entirely omilted.

A baffle member 37 is also provided at the lower
end of each collecting electrode, which may be
substantially the same as the intermediate bafile
members 34 above described, and which is similar-
ly provided with an opening 38 permitting pre-
cipitated material to fall therethrough. It will
be understood that in a vertical flow precipitator
the gas must either enter or leave through fthe
space below the level of the bottom ends of the
collecting electrodes, and in order fto prevent
the material falling from the collecting elec-

- trodes from coming into contact with the gas
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in this space I have shown the provision of mate-
rial receiving ducts or passages 39 disposed be-
neath the respective collecting electrodes and
providing spaces 41 therebetween for inflow or
outflow of the gas. It will be understood that
said ducts or passages 39 may open at their lower
ends into any suitable receptacle or hopper means
for the precipitated material.

The discharge electrodes 42 are shown as ex-
tending vertically in planes midway between the
respective collecting electrodes and supported at
their upper ends by means of bars 43 and provided
with tensioning weights 44 at their lower ends.

Another form of apparatus adapted for ver-
tical gas flow is illustrated in Figs. 3 to 5 inclusive,
the collecting electrodes in this case being of the
pipe type. Each of said collecting electrodes
comprises a vertically extending screen 46 of
cylindrical or other suitable shape, all of said
screens being mounted within a suitable hous-
ing indicated at 47 and connected at their upper
ends to a top header plate 48. The space 49
around and between the collecting electrode
screens and within the housing 47 constitutes a
material receiving space or pocket, and said
space may, if desired, be subdivided by means of
two perpendicular sets of vertical partition plates
51 and 52 into rectangular spaces individual to
the respective collecting electrodes, although it
will be understood that if desired one or both of
these sets of partition plates may be omitted.

1,926,025
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Transverse bafile members 53 are provided at
suitable intervals intermediate the height of the
collecting electrode screens, said baffle members

extending in general transversely with respect

to the direction of gas flow. Each of said baffle
members is shown as comprising an inverted v-
shaped channel having its length disposed hor-
izontally, with the apex or ridge 54 along the line
of centers of a row of c¢ylindrical screens and with
the upper surface thereof sloping downwardly and
outwardly toward openings 55 located substantial-
ly midway between adjacent rows of screens, for
permitting downward passage of collected mate-
rial. As before, said openings are of restricted
area as compared to the horizontal cross-sectional
area of the space 49 and are located at parts
of said space which are relatively removed from
the tubular screens 46. In order to minimize the
tendency for clogging of said openings, the par-
tition plates 51 which extend parallel to the
length of the bafle members may be broken away
for a short distance above and below the open-
ings 55, and auxiliary baffle members 56 may be
provided if desired, depending to a suitable dis-
tance below the lower edges of the bafle mem-
bers 53 for the purpose of minimizing the circula-
tion of gas between the cylindrical collecting
electrode members. As in the form of the in-
vention shown in Figs. 1 and 2, separate material
receiving ducts or passages 57 may be provided
communicating with the openings 55 between
the lowermost bafile members 53, so as to carry
off the material falling therethrough and pre-
vent such material from reentering the gas in
the header space 58 below the lower ends of the
collecting electrodes, such header space serving
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to conduct the gas to or from said collecting -

electrodes. The walls of the ducts or passages 57
also serve as closure means for the lower ends
of the material receiving spaces 49 so as to pre-
vent entrance of gas thereto.

It will be understood that the discharge elec-
trode means and the collecting electrode means
may be connected in the usual manner to any
suitable source of high voltage electric power,
either unidirectional or alternating, but pref-
erably unidirectional current obtained, for ex-
ample, by rectification of alternating current.
The voltage so supplied must be sufficient to
maintain effective electrical discharge from the
discharge electrodes 42 or 61 respectively, and the
electrical fleld between said discharge electrodes
and the collecting electrodes is of sufficient in-
tensity to cause charged particles within said
field to move toward the collecting electrodes.

The discharge electrodes are shown as com-
prising wires or small rods 61 extending axially
within the respective tubular screens and through
the entire length thereof, said discharge elec-
trodes being supported at their upper ends on
supporting bars 62 mounted on suitable frame
means 63 and being provided at their lower ends
with tensioning weights 64 for holding the same
in centered position within the screens.

In the operation of either of the two forms of
the invention described, the gas is passed ver-
tically through the space between the discharge
and collecting electrodes, for example in an up-
ward direction as indicated by the arrows in
Figs. 1, 2 and 4. The electric discharge from the
high tension or discharge electrodes 42 or 61 re-
spectively, in conjunctio1 with the electric field
between said discharge electrodes and the col-
lecting electrode screens, serves to effect charging
of suspended material contained in the gas and
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migration or precipitation of such material to- .

ward and upon said screens, and it will be under-

stood that a considerable portion of the material

so precipitated will be caused to pass through the
openings of the screens and into the material re-
ceiving spaces 32 or 49, Such passage of material
through the screens may be caused either by the
momentum of the precipitated particles, or by
the effect of electric wind, or by precipitation of

the surfaces of the screens followed by creeping -

of the precipitated material around to the inner
side thereof. It will be understood, of course,
that some of the precipitated material may re-
main on the outer face of the screen until it falls

therefrom by gravity, but it has been found in-

theé operation of precipitators of this type that
a very appreciable portion, and in some cases the
major portion, of the precipitated material
reaches the interior of the electrode and falls
within the material receiving spacé therein rath-
er than outside .the electrode. That por-
tion of the material which passes through
the screens and into the spaces 32 or 49 falls
downwardly within such spaces and through the
openings 35 and 38 or 55 and into the ducts or
passages 39 or 57. The bafie members 34 or 53
serve to minimize the flow of gas within the ma-
terial receiving spaces of the collecting electrodes
and confine the gas stream substantially wholly
to the region of the electric field between the
discharge and collecting electrodes, so as to elimi-
nate the above mentioned disadvantages which
would result if the gas were permitted to be di-
verted out of the electric field and into these
quiescent material receiving spaces. Due to the
restricted area of the openings 35 and 55 respec-
tively, and also to the fact that said openings are

disposed at positions relatively removed from the
" collecting electrode screens, the upward flow of

gas permitted through said openings is reduced

to a minimum, and the transverse baflles are

therefore enabled to perform their desired f_unc-

‘tion of substantially preventing or minimizing
vertical flow of gas in the material receiving

spaces behind the collecting electirode screens.
The above mentioned advantages arising from

_the provision of transverse baffle means within

the material receiving pockets, intermediate the
ends of the collecting electrode members with re-
gpect to the direction of gas flow, may therefore
be realized with either of the types of apparatus
above described, and it is evident that the princi-
ples of this invention may be applied to a wide
variety of constructions, those above described
being given merely by way of examples, -

T have found by actual experiment that the
provision of transverse baffles intermediate the
length of the material receiving space of & screen
electrode of the general type above described pro-
duces a very marked increase in the precipitating
efficiency thereof, and that, in general, increas-
ing the number and decreasing ‘the spacing of
such baffles, further increases the efficiency. The
following set of tests, for example, were made

” with a cylindrical screen electrode and vertical

gas flow, with the same suspended material (a
potash fume) at approximately the same concen-
tration, and with substantially identical electri-
cal conditions, the only important distinction be-
tween the conditions maintained being with re-
spect to the number of baffles used. In all of the
tests the gas was passed upwardly, and the up-
per end of the material receiving space outside
the screen was closed. In the first two sets no
other transverse bafiie was provided. Inthe next

3
two tests, a baffle was provided at.the lower end
of the masterial receiving space, and in the last

two tests two baffiles were provided, one at the
lower end and one at the mid-height. The re-

sults obtained are shown in the following table: 80
: Coxzcentration oll"; f)ume
. mg. per cu., 1t. Efficiency
. Test No. g‘&g : (percent :
collected) .
Tnlet | Outlet -85
1. (1] 412 6.81 83.5
2__ 0 39.5 8.6 78.2
Average.. 0 80.8
[ S 1 45.8 4,09 91.1
4 1 41.0 5.22 © 8.3 90
Average....._.. S 1N XSO, IS 80.2
_________________ 2 41.9 2.72 03.6
................. ‘2 55.3 2,80 94,9
AVErage. ..eao-- 2 94,2
I claim: ‘ 95

"1, In an apparatus for electrical precipitation
of suspended materials from gases, a collecting
electrode comprising & vertically - extending
screen, means defining a material-receiving space
at one side of said screen, means substantially 3179
closing the upper end of said space, a plurality
of vertically spaced bafle members extending
horizontally within said’ space and transversely
thereof, each of -said bafile members being pro- ]
vided with restricted opening means permitting 103

- passage of collected material therethrough, said

opening means in each bafle member aboyve the
lowermost being positioned to deliver collected
material from the portion of said space above
that bafile member to the portion of said space 11)
below that bafile member in such manner that

all of the material collected in said space is de- |
livered through the opening means in the lower- '
most of said baffle members, discharge electrode
means spaced from said screen at the side oppo- 115
site- said material-receiving space, and means for

passing gas substantially vertically between said

discharge electrode means and said screen.
2. In an apparatus for electrical precipitation
of suspended material from gases, a collecting 120

- electrode comprising a vertically extending

screen, means defining a material-receiving space
at one side of said screen and closing the upper
end of said space, baffle means extending hori-
zontally within said space and transversely there- 125
of at a level intermediate ‘the upper and lower
ends of said space and provided with a restricted
opening permitiing passage of collected material

_ therethrough from above said bafile means into

the portion of said space below said baffle means, 130
additional bafie means disposed adjacent the
lower end of said screen and partially closing the
lower end of said material-receiving space but
provided with an opening permitting downward
passage of collected material therethrough, means 135
positioned to receive material falling through

said last-mentioned opening, discharge electrode

means spaced from said screen at the side oppo=-

site said material-receiving space, and means for:
passing gas substantially vertically between said 140
discharge electrode means and said screen.

3. In an electrical precipitation apparatus; a
collecting electrode comprising two screens spaced |
from one another and extending in substantially .
parallel vertical planes and providing & material 145
receiving space therebetween, means substantially -

" closing the upper end of said material receiving

space, and horizontally extending baffle means
disposed between said screens extending across
said space intermediate the upper and lower ends
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thereof said bafle means being provided with
openings of relatively restricted area as compared
to the cross-sectional area of said space and posi-
tioned substantially midway between said screens.

4. In an electrical precipitation apparatus, a
collecting electrode as set forth in claim 3, and
comprising in addition, a vertically disposed par-
tition plate extending substantially midway be-
tween said screens and parallel thereto, said par-
tition plate being broken away adjacent the posi-
tion of said openings in said bafle means.

5. In an electrical precipitation apparatus, a
collecting electrode comprising two screens
spaced from one another and extending in sub-
stantially parallel vertical planes so as to pro-
vide a material-receiving space therebetween,
means substantially closing the upper end of
said material-receiving space, a plurality of verti-
cally spaced bafile members extending horizon-
tally within the space between said screens and
transversely thereof and each provided with a
restricted opening permitting downward passage
of collected material therethrough, said re-
stricted opening in each of said bafle members
disposed substantially midway between said
screens.

6. In an electrical precipitation apparatus, a
collecting electrode consisting of a vertically dis-
posed tubular screen, means for passing gas
longitudinally through the tubular space within
said screen, a discharge electrode member ex-
tending centrally within said tubular screen,
means defining a material-receiving space out-
side said tubular screen, and a plurality of ver-
tically spaced bafle members extending across

1,026,025

said material-recelving space and transversely
with respect to the length of said screen, each of
said baflle members being provided with restrict-
ed opening means for passage of collected mate-
rial therethrough, by gravity, from above said
baffle member to below said bafle member, in
such manner that all of the material collected in
said receiving space is permitted to fall succes-
sively through the opening means in the respec-
tive bafle members and is discharged through
said opening means in the lowermost baffle mem-
ber.

7. In an electrical precipitation apparatus, a
housing, a plurality of tubular screen collecting
electrodes extending vertically within said hous-
ing, means for passing gas vertically through the
interiors of said collecting electrodes, discharge
electrode members extending centrally within
the respective collecting electrodes, the interior
of said housing outside said collecting electrodes
constituting a material-receiving space, means
substantially closing the upper end of said mate-
rial-receiving space, and baflle means extending
within said material-receiving space, hetween
adjacent collecting electrodes and transversely
with respect to the length of said electrodes, and
provided with restricted openings for downward
passage of material therethrough.

8. In an electrical precipitation apparatus, a
construction as set forth in claim 7, and com-
prising in addition, vertically disposed partition
means extending within said material-receiving
space and beiween adjacent collecting electrodes.

EVALD ANDERSON.
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