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This invention relates to apparatus for
electrical precipitation of suspended par-
ticles from gases, and particularly to means
for rapping or jarring the high tension elec-
trodes of such apparatus for the purpose of
removing precipitated material therefrom.

The principal object of the invention is to
provide means for rapping the high tension
electrode means and simultaneously inter-

- rupting the electrical connection of said elec-

trodes to the high tension conductor through
which said electrodes are normally energized,
in such manner as to minimize the time dur-
ing which said connection is thus interrupted.

5 More specifically, it is the object of this in-

vention to make the period of interruption of
the connection of the high tension electrode
system to the source of power supply sufli-
ciently short to produce little, if any, appre-

8 clable decrease in the effectiveness of the elec-

trical precipitator.

Electrical precipitation apparatus, in gen-
eral, comprises two opposing electrode sys-
tems between which the gas to be cleaned 1s
passed, one of said electrode systems being
ordinarily maintained at ground potential,
and the other electrode system being main-
tained at a high potential, say 10,000 volts
or more, with respect to the first-named elec-
trode system. The grounded electrode sys-
tem ordinarily comprises collecting electrode
means of relatively extended surface, while
the high tension electrode system ordinarily

- comprises discharge electrode means of small
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surface and sharp surface curvature so as
to facilitate electrical discharge therefrom.
In apparatus of this type, the rapping means
of this invention is intended for application
to the discharge electrode system, but it will
be understood that it may be applied to any
electrode system in an electrical precipitator,
which is maintained at high potential with
respect to ground.

Due to the high potential existing between
the high tension electrode system and the col-
lecting electrodes, housing, supporting struc-
ture and other adjacent parts, the cleaning
of these high tension electrodes presents cer-
tain difficulties. In some cases this has been
accomplished by inserting insulating mem-

bers in the operating mechanism of the rap-
ping system. However, such insulating
members, which are usually formed of porce-
lain or the like, do not stand up well under
the severe jarring to which they are subjected
in_the operation of the rapping means. In
other cases, it has been proposed to omit these
insulating members and to entirely discon-
nect the high tension electrode system from
the source of high tension conductor leading

from the source of current, throughout the-

entire period of operation of the associated
rapping mechanism. This, however, is dis-
advantageous because the period "during
which the electrodes are to be energized is
relatively long, and it is therefore necessary
to interrupt the flow of gas through the pre-
cipitator, or through the particular section
in which the discharge electrodes are to be
rapped, during this period of de-energiza-
tion, in order to prevent an objectionable
amount of uncleaned gas being discharged
from the system.

In the apparatus of the present invention
the high tension electrode means are pro-
vided with one or more impact-receiving
members constituting either a part of the dis-
charge electrode means or a member secured
thereto, and one or more rapping members
are provided, said rapping member or mem-
bers being mounted for movement between a
position free of engagement with the im-
pact-receiving member or members and a po-
sition of engagement therewith, while means
are also provided for opening the circuit lead-

.ing to said high tension electrode means dur-
ing only the time when said rapping member

or members are in position adjacent said
impact-receiving member or members. More
specifically, means are provided which are
operable coincidentally with- the rapping
means during each movement thereof o and
from position of engagement with the im-
pact-receiving means, so as to open the cir-
cuit of the high tension electrode means dur-
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ing each movement of the rapping means to- .

ward such position and hold said circuit open
during the moment of impact, and to again
close the circuit during the return movement
of. said rapping means. In installations
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where two discharge electrode units are pro-
vided, for example, in successive sections of
an electrical precipitator, a single rapping
means may be provided, adapted to be moved
alternately into position of engagement with
impact-receiving means on the respective dis-
charge electrode units, and also to a position
free from engagement with both of said im-
pact-receiving means, and suitable means may
be provided for interrupting the circuit lead-
ing to each of said high tension electrode
units during the time when said rapping
means is in proximity to the impact-receiving
means of that unit. . :

It will be understood that the interruption
of the electrical connection to the high tension
electrode means during each movement of
the rapping means toward engagement with
said electrode means should occur before said
rapping means approaches sufficiently close
to said electrode means to cause short circuit-
ing or discharge therebetween, and that the
reclosing of said electrical connection during
the return movement of said rapping means
should occur after said rapping means has
passed beyond short circuiting or discharg-
ing distance with respect to said electrode
means, these distances depending upon the
voltages employed and to some extent upon
the shape of the rapping means and impact-
receiving means.

The accompanying drawing illustrates
electrical precipitation apparatus embodying
this invention, and referring thereto:

Fig. 1 is a longitudinal section of an elec-
trical precipitator, embodying said inven-
tion. ’

Fig. 2 is a transverse section on line 2—2
in Fig. 1.

Fig. 8 is a partial side elevation, taken in
the direction indicated by the line 83—3 in
Fig. 2.

Fig. 4 is an enlarged sectional view on line
4—4 m Fig. 2. -

The electrical precipitator is shown as com-
prising a housing 1 including side walls 2,
end walls 3 and top wall 4, which may be
provided with removable cover members 5
permitting access to the interior of the pre-
cipitator and also permitting insertion and
removal of the electrode means hereinafter
described. Said housing is also provided with
inlet means 6 and outlet means 7 for passage
of the gas to be cleaned through the precipi-
tating chamber 8 within said housing. Said
precipitator may also be provided with any
suitable means below said precipitating cham-
ber for receiving the precipitated material.
The precipitator is shown ag comprising two
sections ‘A and B arranged for successive
passage of gas therethrough. Collecting
electrodes, such as vertical plates 9¢ and 95
extending parallel -to the direction of gas
flow, and discharge electrodes such as ver-
tical wires 11a and 115 disposed in rows be-
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tween said collecting electrodes, are provided
in the respective precipitator sections. The
collecting electrodes 9a and 90 are supported
within the housing in any suitable manner,
for example, by means of bars 12 and 13, and
are electrically grounded, for example,
through the housing 1, as indicated at 14.
The discharge electrode members 11a and
110 are shown as mounted within rectangular
supporting frames 15¢ and 150, and said
frames are in turn carried by transverse bars
16e and 160 and by longitudinal burs 17a
and 170. The members 11¢, 154, 16¢ and 17a,
in the first section of the precipitator, may be

considered as constituting one discharge elec-.

trode unit, and the corresponding members in
the second section of the precipitator as con-
stituting another discharge electrode unit.
Each of said units is carried on insulated sup-
porting means, such as vertical rods or bars
18a and 18 respectively, which are suspend-
ed from insulating supports 19a and 1956 re-
spectively. The discharge electrode units
are preferably so mounted on the respective
insulated supporting means as to permit free
upward movement thereof, thus permitting
the discharge electrode means to be raised
slightly by operation of the rapping means
hereinafter described and increasing the ef-
fectiveness of vibration of said electrode
means. For this purpose, the bars 17a and
170 are shown as resting loosely upon shoul-
ders or collars 21a and 215 on the supporting
members 18¢ and 185 respectively. The
members 18z and 18b preferably extend up
through the insulating supports 19¢ and 195,
and one of said supporting members for each
discharge electrode unit is provided at its up-
per end with a contact member such as indi-
cated at 22¢ and at 225, so as to act as an elec-
trical conductor from said contact member
to the corresponding discharge electrode unit.

Each discharge electrode unit is shown as
provided with impact-receiving means com-
prising, for example, an anvil or impact
plate, shown at 24a and 24b respectively, rig-
idly secured to all of the discharge electrode
frames 15¢ and 155 of that unit, as by means
of a transverse bar 2%a and 256. The rap-
ping member is shown as comprising a ham-
mer 26 secured by arm 27 to a shaft 28 which
is rotatably mounted in bearings 29 so as to
permit pivotal movement of said hammer, to
one side or the other into foreible engagement
with the respective impact plates 24a and 240,
and also permit movement thereof to an inter-
mediate or rest position, as shown, in which
it is out of contact with both of said impact
plates and sufficiently reinoved from both dis-
charge electrode units to prevent short cir-
cuiting therebetween. haft 28 projects
through the precipitator housing at one side
and is provided with lever arms 31 and 32.
Lever arm 32 is connected to suitable operat-

ing mechanism for effecting oscillatory rock-
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ing motion of said shaft. While any suitable

- form of mechanism may be used for this pur-
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pose, the mechanism is shown as comprising
two opposingly acting electromagnetic coils
33 and 34, acting on a core member 35 adapted

to be alternately moved in opposite directions
upon alternate momentary energization of .

said coils. Said core member is connected by

link 36 to lever 87 pivotally mounted at 38,

and the other end of said lever is connected
by link 39 to lever arm 82 on shaft 28, While
the weight of hammer 26 tends to restore said
hammer to its intermediate rest position, and
at the same time bring the core member 35 to
an intermediate position such as shown, upon
de-energization of the coils 83 and 34, 1 may,
if desired, provide additional means for mov-
ing the mechanism to this position upon such
de-energization, such means being shown as
comprising a spring 41 connected to an arm
42 on shaft 38. '

The lever arm 31 on shaft 28 is connected
by link 43 to lever arm 44 on a shaft 45 ro-
tatably mounted in bearings 46 and 47 on
the top of the precipitator housing and ex-
tending between the contact members 222 and
22b. A portion of shaft 45, such as shown
particularly at 45’, is insulated from the
grounded supporting structure, for example,
by mounting the bearing 47 at one end of
said shaft on an insulating support 48 and
by providing an insulating section 49 in said
shaft between said portion 45’ and the other
bearing 46. Said insulated portion 45’ car-
ries two contact arms 51¢ and 515, which are
rotatably mounted thereon and which are
provided with contact members 52a and 525,
normally resting upon contact members 22a
and 22b. Said insulated shaft portion 45’
also carries a member 53 secured to rotate
therewith and provided with an arc-shaped

projection 57 extending beneath the contact

arms 5la and 516 and having its ends 58«
and 586 so disposed as to engage the respec-
tive contact arms and lift the same off of
the corresponding contact members 22¢ and
22 at a suitable point in the rotation of shaft
45. The contact arms 51a and 515 may be
connected in any suitable manner to the high
tension side of a source of electric current
at a suitable high voltage such as ordinarily
employed in eﬁctrical precipitation appa-
ratus. This connection may, for example, be
made through the shaft portion 45’ and bear-
ing 47, from which a high tension lead or
conductor 59 extends to said source of cur-
rent. It will be understood that the other
side of said source of current is connected
to the low tension or collecting electrodes in
any suitable manner, for example, through

“the ground connection 14.

The operation of the above described appa-
ratus as an electrical precipitator is believed
to be sufficiently evident to those skilled
in the art, in the light of the above descrip-

3

tion, without requiring further explanation.
A portion of the precipitated material tends
to accumulate upon the discharge electrode
members 11e¢ and 115, and in order to re-
move this material from said electrode mem-
bers the rapping member 26 ‘may be oper-
ated at suitable intervals, by successively
momentarily energizing the coils 83 and 84
s0 as to swing said rapping member succes-
sively into forcible engagement with the im-
pact-receiving members 24a and 245 of the
high tension electrode units. Assaid rapping
member swings upwardly ‘in either direc-
tion from its intermediate position, as indi-
cated for example in dotted lines at 26" in
Fig. 1, member 57 is rotated by shaft 45 and
lifts the corresponding contact arm out of
engagement with the corresponding contact
member, as indicated for example at 51a’,
so as to interrupt the connection from the

high tension supply line 59 to the high

tension electrode unit toward which the
rapping member is moving. The angular
position of the ends 58« and 580 of miember
57, in relation to the position of arms 5la
and 515, is such as to raise said arms and
break the electrical connection in the high
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tension circuit, between contact members 52q

‘and 22a or contact member 525 and 225, while

the rapping member 26 is still sufficiently re-
moved from the corresponding discharge elec-
frode unit to prevent short circuiting there-
between. After the circuit is thus interrupt-
ed, the rapping member continues its opera-
tive movement and forcibly engages the im-
pact member such as 24a. The correspond-
ing coil, such as 34 in the present instance, is

‘deenergized substantially at the instant of

impact, by any suitable switch means, not
shown, and the rapping member returns to
its initial position. Upon such return move-
ment, after the rapping member has passed
beyond discharging distance with respect
to the high tension electrode means, the mem-
ber 57 again releases arm 51a and allows it
to again close the connection between con-
tact members 52a¢ and 22¢. The operation
may then be repeated in the same manner for
the other high tension electrode unit.

It will be observed that the high tension
electrode means, or each unit thereof, is en-
tirely disconnected from the source of cur-
rent during the entire time when the rapping
member is in proximity thereto, that is to
say, when said rapping member is within
short circuiting or discharge distance. Fur-
thermore, the total period of de-energization
of each high tension electrode unit during
each operation of the rapping means may be
made quite short, as it is only necessary that
this period be long enough to permit a quick
upward movement of the rapping member
to rapping position and return thereof to a
safe distance from the discharge electrode
means. This period may easily be made as
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short as one-half second or less, and de-ener-
gization of the electrode means for this rela-
tively short period will be insufficient to per-
mit passage of any appreciable quantity of
gas through the apparatus without being
subjected to electrical precipitating action.
This period of de-energization of each high
tension electrode unit may easily be made
less than the time required for passage of gas
through the precipitating field of said unit.
For example, if the length of gas travel
through the electrical field of each high ten-

~ sion electrode unit is two meters, and the ve-
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locity of gas flow is two meters per second,
any given portion of gas cannot pass more
than one-half the length of said electrical
field during any period of de-energization of
said electrode unit whose duration is about
one-half second or less, as above mentioned.

Iclaim:

1. In an electrical precipitation apparatus
provided with high tension electrode means
and an energizing circuit connected thereto,
rapping means mounted for movement be-

25 tween a position free of engagement with said
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high tension electrode means and a position
of forcible engagement therewith, and means
operable during each movement of said rap-
ping means to and from said last-named po-
sition. to open said circuit during each move-
ment toward said last-named position and
hold said circuit open during the time of
such engagement and to close said circuit
during the return movement toward said
first-named position.

2. In an electrical precipitator provided
with oppositely charged electrode means de-
fining a precipitation field, one of said elec-
trode means being insulated from ground,
and an energizing circuit connected to said
electrode means so as to maintain said one
electrode means at high tension with respect
to ground, a rapping member normally free
from engagement with said high tension elee-
trode means and sufficiently removed there-
from to prevent short circuiting therebe-
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tween, means for moving said rapping mem-
ber quickly into and out of engagement with
said high tension electrode means, and
means asscciated with the operation of said
rapping member for breaking said electric
circuit during each movement of said rap-
ping member toward engagement with said
high tension electrode means and holding
sald circuit open during the entire time when

‘'said rapping means is within short circuit- -

ing distance with respect to said high ten-
sion electrode means and closing said circuit
during each movement of said rapping mem-
ber away from such engagement.

3. An apparatus as set forth in claim 2,
in which the operating means for said rap-
ping means is adapted to move said rapping
means from a position beyond short circuit-
ing distance into engagement with said high
tension electrode means and to return said

80

rapping means beyond said short circuiting

distance, in a period less than the time re-
quired for passage of gas through said pre-
cipitating field.

4, Tn electrical precipitation apparatus
two high tension electrode units, a source of
electric current, separate electrical connec-
tions from the respective high tension elec-
trode units to said source of current, a rap-
ping member normally removed from both
of said discharge electrode units, means for
moving said rapping member alternately in-
to forcible engagement with each of said high
tension electrode units, and means operative-

0J

ly associated with said rapping means for 100

breaking the electrical connection of each of
said high tension electrode means to said
source of current upon each movement of
said rapping means toward a position of en-
gagement with either high tension electrode
unit and closing said connection upon the re-
turn movement of said rapping means to nor-
mal position, ,
In testimony whereof I have hereunto sub-
scribed my name this 1st day of June 1932,
RICHARD HEINRICH.
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