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1

This invention relates to electrical precipitators
for electrically separating dust and smoke from
air, flue gases and the like, and more particularly
to a power supply circuit for supplying suitable
potentials to the ionizing device and the control
plates forming the precipitating means.

Electrical precipitators of the type to which the
invention relates require the application of rela-
tively high potentials of the order of 12,090 volts
or more between the electrodes of the ionizing de-~
vice and of the order of 6,000 volts between adja-
cent plates of the precipitating means. To supply
such potentials from a commercial power supply
line requires expensive equipment. The trans-
former is necessarily expensive in that, if the full
12,000 volts potential is applied thereacross, heavy
insulation must be provided.

It is among the objects of the present inven-
tion to provide a ladder circuit in whieh voltage
from the transformer may be doubled or quad-
rupled to the end that smalier and less expensive
equipment may be utilized.

A further object of the invention is to provide a
circuit of the type described in which the control
plates of the precipitating means constitute a
portion of the capacitance required in the ladder
circuit.

The above and other objects and features of
the invention will be made fully apparent to those
skilled in the art from a consideration of the fol-
lowing detailed description taken in conjunction
with the accompanying drawing which shows
schematically an electrical precipitator together
with a power supply circuit constructed in ac-
cordance with the present invention.

Referring to the drawing, reference numersal {9
indicates generally the ionizing element of an
electrical precipitator, and {1 indicates generally
the precipitating unit comprising a plurality of
collector plates. To supply the ionizing device
{9 and the precipitating means {1 with suitable
potentials, a transformer 12 is provided having a
primary winding 13 supplied from a suitable
source of alternating current and a secondary
winding 14. The transformer 12 is adapted to
step up the voltage of the source, in this instance
to a value of the order of 3,000 volts. One ter-
minal of the secondary winding {4 is jointly
connected to the condensers 15 and 16 through
suitable resistors 17T and 18, which resistors may
be of the order of 10,000 ohms. The opposite
terminal of the secondary winding 14 is grounded
and is also connected through tubes 19 and 29 to

_the opposite sides of the condensers #5 and 18§,
respectively. The tube (9 has its anode connect-
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ed to the grounded side of the secondary wind-
ing i4, and its cathode connected to the con-
denser 5. The tube 20 has its cathode connected
to the grounded side of the secondary winding
i4, and its anode connected to the condenser 16.
The tubes {9 and 28 may be any suitable rectifiers,
such as well-known diodes. In order to avoid the
necessity of providing heating circuits for the
cathodes of such rectifiers, I prefer to utilize a
glow rectifying tube such as a 1B48, as disclosed
in the copending application of Paul W. Stutsman
for Gaseous discharge device, Serial No. 647,463,
filed February 14, 1946.

The portion of the circuit just described con-
stitutes a voltage doubler. Taking the A. C. voli-
age on the high voltage side of the transformer
as o against ground, the condensers {5 and 16
are charged to Ho V2 each at a different sign. The
voltage across the points A—B is therefore Eo v/2
positive and the voltage from between points A
and C is HEo \/2 negative. The potential across
the points B and C is therefore 2 Eo va. The
potential at terminals B and C may again be
doubled in a simple manner and to this end
rectifier tubes 2! and 22 are provided between
the points B and C, respectively, and portions of
the collecting plates of the precipitator. To this
end the tube 2( has its anode connected to the
point B, and its cathode connected through a re-
sistor 22, and a conductor 24 to a conductor 25
connected to each of a plurality of alternate
plates 25 of the precipitating means {1. The
plates 26 constitute one-half of the charged plates
of the precipitator. The tube 22 has its cathode
connected to point C, and its anode connected
through a resistor 28, and a conductor 39 to a
conductor 3{ connected to the remainder of the
charged plates 32 of precipitator 1{. The ground
plates 8%, one of which intervenes between any
two successive charged plates 26 and 32, are joint-
1y connected to ground. The conductor 24 is also
connected through a conductor 27 to each of a
plurality of fine wire electrodes 28 of the ionizing
cdevice 18. The conductor 30 is connected by
conductor 84 to each of a plurality of tubular
electrodes 35 of the ionizing device.

It will be seen that the plates 2§ acting in con-
junction with a portion of the plates 33 consti-
tute a capacitance, the electrical equivalent of
which is shown in dotted lines at 36 extending
between a peint D at ground potential and a point
T on the conductor 24, The plates 32 constitute
with the remainder of the ground plates 33 a ca-
pacitance, the equivalent of which is indicated in
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dotted lines at 37. It will be seen that the poten-
tial between points D and E will be 2 Eo Vz posi-
tive, and the potential across the condenser 37
will be 2 Eo \/2 negative. Since potentiais across
D and E and D and F represent the potentials
across the collecting plates of the precipitator, it
will be seen that the potential beiween any two
adjacent plates will be 2 Ho \/2. The potentials
across points E and F being the sum of potentiais
across the points E and D and D and ¥ will be
4 Eo Vz and this potential is applied between the
fine wire electrodes 28 and the tubular electrodes
35 of the ionizing device.

Inasmuch as each of the tubes 18 and 20 must

stand twice the peak transformer voltage in an

inverse direction, it wili be desirable in some
instances to use a plurality of such tubes in series
for each of the tubes 18, 28, 2i and 22 in order
that the tubes will hold up under the high in-
verse voltage.

The resistors 17, 18, 23 and 2% are used in
series with every capacity of the circuit to limit
starting currents and prevent relaxation oscilla-
tions between the capacity and rectifying gas
discharges.

While there have been herein described cer-
tain preferred embodiments of the invention,
other embodiments within the scope of the ap~
pended ciaims will be obvious to those skilied
in the art in consideration of the forms shown
and the fteachings hereof.

What is claimed is:

1. An electrical precipitator for purifying gas
comprising an ionizing device including a piu-
rality of electrodes between which an ionizing
discharge is adapted to occur, a precipitating
means including a plurality of spaced, parallel
collector plates upon which impurities in said gas
are collected, means for charging a portion of
said plates to a predeterimined potential relative
to ground, means for charging ancther portion
of said plates to a potential in the opposite polar-
ity relative to ground, means for deriving a po-
tential substantially equal to the combined po-
tential across said two portions of said collector
plates, and means for applying said derived po-
tential across said ionizing electrodes.

2. An electrical precipitator for purifying gas
comprising a plurality of ionizing electrodes be-
tween which an ionizing discharge is adapted to
occur, a plurality of spaced, parallel collector
plates comprising alternate charge and ground
plates upon which impurities in said gas are
collected, means for appiying a potential which
is positive relative to said ground plates to a
portion of said charge plates, means for charg-
ing another portion of said charge plates to a
negative potential relative to said ground plates,
means for deriving a potential equal to the com-
bined potential across said two portions of said
collector plates, and means for applying said
derived potential across said ionizing electrodes.

3. An electrical precipitator for purifying gas
comprising a plurality of ionizing electrodes be-
tween which an ionizing discharge is adapted to
occur, a plurality of spaced, parallel collector
plates comprising alternate charge and ground
plates upon which impurities in said gas are col-
lected, cireuit means including a rectifier for ap-
plying a potential which is positive relative to
said ground plates to a portion of said charge
plates, circuit means including a rectifier for
charging another portion of said charge plates
to a. negative potential relative to said ground
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plates, means for deriving a potential equal to
the combined potential across said two portions
of said collector plates, means for applying said
derived potential across said ionizing electrodes,
and resistors in each of said circuit means for
preventing relaxation oscillations between the
capacitance provided by each of said portions of
said charge plates and said rectifiers.

4, An e¢lectrical precipitator for purifying gas
comprising a plurality of ionizing electrodes be-
tween which an ionizing discharge is adapted to
oceur, a plurality of spaced, parallel collector
plates comprising alternate charge and ground
plates upon which impurities in said gas are
collected, means for applying a potential which
is positive relative to said ground plates to a
portion of said charge plates, means for charging
another portion of said charge plates to a nega-
tive potential relative to said ground plates, said
two portions of said charge plates constituting
with said ground plates the capacitance of a volt-
age doubler circuit for applying a potential across
said ionizing electrodes which is substantially
twice that applied between said charge plates
and said ground plates.

5. An electrical precipitator for purifying gas
comprising an ionizing device inecluding a plu-
rality of electrodes between which an ionizing
discharge is adapted o occur, a brecipitating
means including a plurality of spaced, parallel
coliector plates upon which impurities in said
gas are collected, a voltage doubler circuit for
charging a portion of said plates fo a predeter-
mined potential relative to ground, a second dou-
bler for charging another vortion of said plates
to a substantially numerically equal potential in
the opposite polarity relative to ground, means
for deriving a potential equal to the combined
potential across said two portions of said col-

- lector plates, and means for applying said de-

rived potential across said ionizing electrodes.

8. An electrical precipitator for purifying gas
comprising an ionizing device including at least
two icnizing electrodes of opposite polarity be-
tween which an ionizing discharge is adapted to
cocur, o precipitating means including a plu-
rality of spaced, parallel collector plates com-~
prising slternate charge and ground plates upon
which impurities in said gas are collected, means
for apnlying to one of said electrodes a predeter-
mined potential relative to ground, means for
applying to the other of said electrodes a pre-
determined potential of the opposite polarity
relative to ground, and means for directly elec-
trically conmecting at Jeast a portion of said
charge plates to one of said electrodes.

7. An electrical precipitator for purifying gas
comprising an ionizing device including at least
two ionizing electrodes of opposite polarity be-
tween which an ionizing discharge is adapted to
oceur, one of said two electrodes being a fine wire
and the other of said two electrodes being a
tubular metallic member, a precipitating means
including a plurality of spaced, parallel collector
plates comprising alternate charge and ground
plates upon which impurities in said gas are col-
lected, means for applying to one of said elec-
trodes a predetermined potential relative fo
ground, means for applying to the other of said
electrodes a predetermined potential of the ep-
posite polarity relative to ground, and means for
directly electrically connecting at least a portion
of said charge plates to said tubular member.

8. An electrical precipitator for purifying gas
comprising an ionizing device including at least
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two ionizing electrodes of opposite polarity be-
tween which an ionizing discharge is adapted to
occur, one of said two electrodes being a fine wire
and the other of said two electrodes being a tubu-
lar metallic member, a precipitating means in-
cluding a plurality of spaced, parallel collector
plates comprising alternate charge and ground
plates upon which impurities in said gas are col-
lected, means for applying to said tubular mem-
ber a predetermined negative potential relative
to ground, means for applying to said fine wire
electrode a predetermined positive potential rela-
tive to ground, and means for directly electrically
connecting at least a portion of said charge plates
to said tubular member.

9. An electrical precipitator for purifying gas
comprising an ionizing device including at least
two ionizing electrodes of opposite polarity be-
tween which an ionizing discharge is adapted to
occur, a precipitating means including a plu-
rality of spaced, parallel collector plates compris-
ing alternate charge and ground plates upon
which. impurities in said gas are collected, circuit
means including a rectifier for applying to one
of said electrodes a predetermined potential rela-
tive to ground, circuit means including a rectifier
for applying to the other of said elecirodes g
predetermined potential of the opposite polarity
relative to ground, and means for directly elec-
trically connecting at least a portion of said
charge plates to one of said electrodes.

10. An electrical precipitator for purifying gas
comprising an ionizing device including at least
two ionizing electrodes of opposite polarity be-
tween which an ionizing discharge is adapted to
occur, one of said two electrodes being a fine wire
and the other of said two electrodes being a tubu-
lar metallic member, a precipitating means in-
cluding a plurality of spaced, parallel collector
plates comprising alternate charge and ground
plates upon which impurities in said gas are col-
lected, circuit means including a rectifier for
applying to one of said electrodes a predeter-
mined potential relative to ground, circuit means
including a rectifier for applying to the other of
said electrodes a predetermined potential of the
opposite polarity relative to ground, and means
for directly electrically connecting at least a
portion of said charge plates to said tubular
member.

11. An electrical precipitator for purifying gas
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comprising an ionizing device including at least
two ionizing electrodes of opposite polarity be-
tween which an ionizing discharge is adapted to
occur, a precipitating means including a plurality
of spaced, parallel collector plates comprising
alternate charge and ground plates upon which
impurities in said gas are collected, means for
applying to one of said electrodes a predeter-
mined potential relative to ground, means for
applying to the other of said electrodes a pre-
determined potential of the opposite polarity rela-
tive to ground, and means for directly electrically
connecting at least a portion of said charge
plates to one of said electrodes, said portion of
said charge plates constituting with said ground
plates a portion of the capacitance of a voltage
doubler circuit for applying a potential across
said electrodes which is substantially twice that
applied between said charge plates and said
ground plates.

12. An electrical precipitator for purifying gas
comprising an ionizing device including at least
two ionizing electrodes of opposite polarity be-
tween which an ionizing discharge is adapted to
occur, a precipitating means including a plurality
of spaced, parallel collector plates comprising
alternate charge and ground plates upon which
impurities in said gas are collected, means for
applying to one of said electrodes a predetermined
negative potential relative to ground, means for
applying to the other of said electrodes a pre-
determined positive potential relative to ground,
and means for directly electrically connecting at
least a portion of said charge plates to said one
electrode, said portion of said charge plates con-
stituting with said ground plates a portion of the
capacitance of a voltage doubler circuit for apply-
ing a potential across said electrodes which is
substantially twice that applied between said
charge plates and said ground plates.

HANS KLEMPERER.
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