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This invention relates to apparatus for
electrical precipitation of suspended par-
ticles from gases, and particularly to the
provision of novel and advantageous means
for jarring or rapping the electrodes on
which prepicitation occurs, for the purpose
of removing precipitated material there-
from, .

In order to maintain efficient operation of
an electrical precipitator, it is necessary to
remove the precipitated material from the
electrodes either continually or from time
to time, and this has heretofore been ordi-
narily accomplished by means of hammers
operated either mechanically, pneumatically
or electrically, which deliver blows against

-either the electrode members themselves or

against a suitable part of the structure by
which such electrode members are support-
ed. In many cases, however, it is difficult
to provide a compact arrangement of the
electrode members in the:precipitator and at
the same time provide the necessary space,
at the proper positions, for mounting and
operation of hammers of sufficient size to
effectively jar or vibrate the electrode
members. '

These difficulties are particularly notice-
able in electrical precipitators of the type
commonly known as “pipe precipitators”,
in which pipe-shaped or tubular collecting
electrodes are used, and the invention is
therefore particularly applicable to this type
of precipitator. The invention is therefore
shown and described herein as applied to a
precipitator of this type, but it will be un-
derstood that the method of rapping the
collecting electrodes according to this in-
vention is also applicable to other types of
precipitators.

In accordance with this invention, the
jarring or rapping of the collecting elec-
trodes is.provided for by movably support-
ing alternate collecting electrodes and pro-
viding means whereby said movably mount-

- ed electrodes may be forciby moved against

50

the other collecting electrodes which are dis-
posed therebetween. Said other electrodes
are preferably, though not necessarily, rig-
idly supported. By moving the movably

mounted electrodes forcibly against the
other, preferably stationary, electrodes, both
the movable electrodes and the other elec-
trodes are effectively jarred or vibrated due
to the forcible striking of the electrodes
against one another. The movable electrodes
may be supported in any suitable manner,
but are preferably pivotally supported sc
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as to permit swinging movement thereof in

such a direction as to strike the other. elec-

trodes.

In applying the invention to a pipe pre-
cipitator, the pipes are preferably mounted
in rows which are alternately fixed and mev-
able, and a suitable operating member is
connected to the movable rows and extends
to a convenient position for application of
a force or blow thereto for eﬁ}écting move-
ment of said operating member and con-
sequent movement of the movable rows of
electrodes. In installations where a consid-
erable number of pipes are used, each row
preferably comprises a plurality of pipes,
and the pipes in each row are in that case
preferably rigidly secured together as by
welding, riveting or the like, so that all of
the electrodes in any individual movable
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row may be operated as a single unit by -

means of a single operating member. Fur-
thermore, the same operating member may
advantageously be connected to a plurality
of movable rows for. effecting simultaneous
jarring or rapping of the movable electrodes
in said rows as well as the fixed electrodes
against which said movable electrodes strike.
The above construction has the advantages
of providing blows of considerable effective
force and consequent efficient jarring of the
electrodes, due to utilization of the mass
of the movable electrodes themselves for
providing an impact of considerable magni-
tude, and at the same time minimizing the
additional space required for the jarring
means. ‘

The accompanying drawing illustrates a
pipe precipitator constructed in accordance
with this invention, and referring thereto:

Fig. 1is.a vertical section of the precipita-
tor, on line 1—1 in Fig. 2.

80

85 -

90

95

100 -



10

15

20

25

30

-35

40

45

50

55

2

Fig. 2 is a horizontal section on line 2—2
in Fig. L -

Fig. 8 is a fragmentary section on line
3—3 in Fig. 1, showing the construction and
pivotal mounting of the movable electrodes.

Fig. 4 is a fragmentary section on line
44 in Fig. 1, showing the connection of
the movable electrodes to the operating
means for effecting movement thereof.

The apparatus comprises a precipitating
chamber 10 within which are mounted a plu-
rality of vertically disposed eylindrical pipes
which constitute the collecting electrodes,
such pipes being mounted in rows indicated
at 1,2, 3, 4 and 5. There may be any suit-
able number of rows and any desired num-
ber of pipes in each row. Alternate rows
of pipes, such as rows 1, 3 and 5 are fixed
or ‘stationary, being secured for example to
supporting bars or members 6 and 7 at the
upper and lower ends thereof.

The remaining rows of pipes, namely, the
rows indicated at 2 and 4, are pivotally
supported at their upper ends as, for ex-
ample, by means of pins or pivot members 9
which are in turn supported on the above-
mentioned supporting members 6. An op-
erating member, such as bar or rod 11, 18
connected to all of the pipes in each mov-
able row, for example as indicated at 12,
and extends to a suitable position for de-
livery of a blow or force against said op-
erating member, for example to a position
outside the. precipitating chamber, as indi-
cated at 13. Motion may be imparted to

" said operating member in any suitable man-

ner, as for example by connecting the same
to a mechanism for imparting oscillatory
longitudinal movement thereto.

The upper and lower ends of the collect-
ing electrode pipes are preferably flared out-
wardly as shown, and the extremities of
the flared portions are preferably made of
square or rectangular shape, as shown. The
upper ends of all of the pipes in each row
are preferably rigidly secured together, as
shown at 15, as for example by riveting or
welding. The lower ends of the electrode
members in each row may also be rigidly
secured together in any suitable manner.
In Fig. 4 the connection between the two
electrodes in each movable row is shown as
provided by the bolt 12 which also serves
to connect the same to the operating means
11, but it will be understood that, where
more than two electrodes are provided in
each row, the connection between the lower
ends of all of said electrodes in each mov-
able row, as well as the connection thereof
to the motion imparting means, may be made

* in any suitable manner. :
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Means are preferably provided for closing
the 'spaces between the upper ends of the
fixed and movable electrode pipes, as at 17,
in order to prevent leakage of gas therebe-
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tween. The sealing of these spaces may ad-
vantageously be -provided by means of a
cover plate 18 which comprises strips 19 ex-
tending across over the top of the spaces 17
between the respective rows of pipes and
also comprising portions 21 extending out-
wardly from the upper edges of the elec-

‘trode pipes to the walls of the precipitating

chamber 10. Said cover plate is also prefer-
ably provided with downwardly inclined
flange portions 22 which extend down from
the strips 19 and into the flared upper end
portions of the pipes. Said cover plate may
be secured in any suitable manner, for ex-
ample by securing the same to the fixed elec-
trode pipes, as shown at 23, but is prefer-
ably free from any rigid connection to the
movable electrode pipes, so as not to inter-
fere with the free movement thereof.

A suitable discharge electrode member,
such as a wire or small diameter rod 25 ex-
tends axially of each collecting electrode
pipe. Said discharge electrode members
may be. supported at their upper ends by
any suitable supporting frame such as in-
dicated at 26, and said frame may be mount-
ed on suitable insulating supports 27. It
will be understood that the discharge and
collecting electrode systems may be con-
nected, in the usual manner, to the respective
terminals of any suitable source of electric
current adapted to maintain a sufficient elec-

trical potential difference therebetween to

provide electrical precipitation. The elec-
trical potential difference applied to the elec-
trodes is preferably, although not necessa-
rilf, unidirectional. = '

n operation the gas carrying suspended
particles is admitted to the chamber 10
either below or above the collecting elec-
trode pipes and passes either upwardly or
downwardly therethrough. The suspended
particles are precipitated in the usua}ie man-
ner upon the internal surfaces of the collect-
ing electrode pipes of the rows 1 to 5 inclu-

sive. Undue accumulation of the material

thus precipitated, upon the walls of said
pipes, is prevented, and the walls of said
pipes kept substaatially clean, by continually
or intermittently moving the operating bar
11 so as to impart vibratory motion to the
lower ends of the movable electrode rows
2 and 4. In such vibratory movement the
movable electrodes in said rows swing about
their pivots 9 and strike the lower ends of
the fixed electrodes in rows 1, 8 and 5. A
powerful blew or jarring action is thus im-
parted to both the movable and fixed elec-
trodes, causing them to vibrate with suffi-
cient intensity to dislodge substantially all
deposited material from the surfaces there-
of. ‘Such material falls by gravity into a
suitable hopper or other collecting me: s
which may be provided below the collect: g
electrode pipes. In this manner the collc -
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ing electrode surfaces may be kept substan-
tially clean at all times, and highly efficient
electrical precipitation may thus be main-
tained.

I claim: o

1. In an electrical precipitator, a plural-
ity of collecting electrode pipes disposed in
rows, the collecting electrode pipes in alter-
nate ones of said rows being movably mount-
ed, means for forcibly moving said movably
mounted rows of electrodes against the other
electrodes, and discharge electrode means
opposing the respective collecting electrodes.

2. In an electrical precipitator, a plu-
rality of rows of collecting electrode pipes
extending side by side, each of said rows
comprising a plurality of pipes, the pipes
in alternate rows being movably mounted
and the pipes in the other rows being sub-
stantially fixed, means for moving said mov-
ably mounted pipes against the substantially
fixed pipes, and discharge electrode means
extending axially within the respective
pipes.

3. A construction as set forth in claim 2,
and comprising in addition, means substan-
tially sealing the spaces between the mov-
ably mounted and fixed electrode pipes
against passage of gas therebetween while
permitting free relative movement thereof.

4. The construction as set forth in claim
2, the collecting electrode pipes in each row
being rigidly connected together. '

In testimony whereof I have hereunto
subscribed my name this 24th day of No-
vember 1931.

RICHARD HEINRICH.



