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[57] ABSTRACT 
A cabinet structure is formed with a central air flow 
chamber and a compartment at each end of the cham 
ber. A web of dielectric ?lter medium extends across 
the air flow chamber between a pair of spaced apart, 
conductive grids insulated from the cabinet. The grids 
extend the full width of the compartment and a posi 
tive DC potential from a power pack is applied to the 
upstream grid, and a like negative potential is applied 
from a second power pack to the other grid. An ioniz 
ing assembly is arranged upstream from the grid struc 
ture and includes ionizing wires insulated from the 
cabinet and connected to the positive grid. Means is 
operable upon a predetermined reduction in air ?ow 
through the filter medium to effect advancement of a 
length thereof equal to the width of the air flow cham 
her. 

3 Claims, 11 Drawing Figures 
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ELECTROSTATIC PRECIPITATOR 

BACKGROUND OF THE INVENTION 

Air filtering apparatus has been devised wherein a so 
called roll type ?ltering medium extends across the air 
passage from a supply roll of clean medium to a take-up 
roll. In one form of such apparatus, a signal lamp is en 
ergized if the air flow through the ?lter medium drops 
to a predetermined volume because the medium has 
become loaded with dirt particles. The take-up roll is 
then rotated manually to advance clean medium across 
the air flow. That arrangement requires the presence of 
an attendant. 

In another form of apparatus, the take-up roll is ro 
tated by a motor which is energized periodically by a 
timer. That form of apparatus is inef?cient in that there 
are times when the ?lter medium becomes clogged up 
prior to operation of the timer. There are other in 
stances when the timer effects advancement of the me 
dium when it has not been clogged up sufficiently to re 
quire advancement of the medium. 
This invention has as an object an electrostatic ?lter 

apparatus wherein a strong electrostatic ?eld is main 
tained in a porous dielectric medium effecting the en 
trapment of particles, in the air flow, which have been 
previously charged by an upstream ionizing assembly. 
The invention also includes means operable, if the air 
flow through the medium drops to a predetermined 
value, to effect advancement of the medium continu 
ously until a length of medium equal to the entire width 
of the air flow chamber has been advanced thereacross. 

SUMMARY OF THE INVENTION 

A pair of conductive grid elements extend trans 
versely of the air flow chamber in a cabinet and are in 
sulated therefrom. A porous medium of dielectric is po 
sitioned between the grids. An ionizer assembly is 
mounted in the cabinet upstream from the grid struc 
ture. The upstream grid and the ionizing wires in the 
ionizing assembly are connected to the positive output 
potential of a DC power source. The grid on the down 
stream side of the medium is connected to the negative 
output potential ofa second power pack. Means is pro 
vided for advancing a length of filter medium across the 
air flow chamber coextensive with the width of the 
chamber when the air flow through the medium drops 
to a predetermined level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view with parts broken 
away of an electrostatic precipitator embodying our in 
vention; 
FIG. 2 is a view taken on line 2—2, FIG. 1, with parts 

broken away; 
FIG. 3 is a view taken on line. 3—3, FIG. 1; 
FIG. 4 is a view taken on line 4—4, FIG. 2; 
FIG. 5 is an isometric view of one of the ionizer sec 

tions removed from the cabinet and including a contig 
uous portion of the adjacent section; 
FIG. 6 is a sectional view taken on line 6—6, FIG. 5; 

FIG. 7 is a view similar to FIG. 6 but taken on line 
7-—7, FIG. 5; 
FIG. 8 is an isometric view of the right end portion 

of the cabinet structure shown in FIGS. 1 and 2 with 
parts broken away, the view illustrating the relative ori 
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2 
entation of the ionizer assembly and the electrostatic 
assembly; 
FIG. 9 is an isometric view of the compartment 

shown at the right end of the cabinet structure in FIGS. 
1 and 2 with the closure removed therefrom; 
FIG. 10 is a fragmentary isometricview illustrating 

the medium measuring mechanism; and 
FIG. 1 l is a schematic wiring diagram of the circuitry 

for the operation and control of the precipitator. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The precipitator consists of a cabinet structure hav 
ing a main central portion serving as an air flow cham 
ber and including a base 20, end walls 21, 22 and a top 
cover 24. Compartments 25, 27 are arranged at the 
ends of the cabinet center section. Each of these com 
partments is provided with a removable door 28. 
The compartments 25, 27 are formed with rear walls 

30, 31, side walls 32, 33, and bottom walls 35, 36. The 
compartments 25, 27 are completed by top walls 40, 
one of which is shown in FIG. 9. The forward edges 43 
of the top walls 40 are spaced inwardly a distance from 
the plane of the front of the cabinet, and are formed 
with notches 45 to rotatably receive the upper ends of 
shafts 47, 48, the lower ends of which are journaled in 
the bottom walls 35, 36. A supply roll of ?lter medium 
is positioned on the shaft 47 in compartment 25. The 
used medium is collected on shaft 48 in compartment 
27. 
The precipitator includes an ionizing assembly ar 

ranged in the forward area of the cabinet structure and 
extending transversely thereof between the end com 
partments 25, 27. An upwardly facing channel member 
50 is ?xed at its ends to the end walls 21, 22 of the cabi 
net structure. A gusset bracket 53 is ?xed to a member 
55 of rectangular form in cross section, see FIG. 3. The 
member 55 is positioned on the bottom wall 20 and ex 
tends between the end walls 21, 22. The bracket 53 is 
?xed to the box member 55 at approximately the cen 
ter of the cabinet structure. The bracket 53 serves to 
support the channel 50 at the middle thereof. 
There is a downwardly facing channel member 59 

?xed between the end walls 21, 22 in the upper portion 
of the cabinet structure, and is supported at its center 
by a gusset brace 60, similar to the brace 53, and at 
tached to an upper transversely extending box member 
61. The ionizer assembly is formed in three sections in 
dicated at 63, 64, 65 in FIG. 1. The channel members 
50, 59 serve as guide rails in which the ionizer sections 
are slidably mounted. In FIG. 5 of the drawings, the 
ionizer section 65 is shown removed from the cabinet 
structure and still attached to the adjacent end of the 
section 64. 
Each ionizer section includes upper and lower sup 

port members 67, 68. The member 67 being in the form 
of an upwardly facing channel slidably mounted in the 
channel 59, and the member 68 is a downwardly facing 
channel slidably mounted in the channel 50. The chan 
nels 67, 68 are formed with slots extending inwardly 
from their forward edges for the reception of grounded 
electrodes 70. The electrodes 70 are in the form of tu 
bular members, rectangular in cross section, see FIGS. 
5, 6 and 7. The electrodes 70 are fixed to the support 
members 67, 68 as by welding. 
A conductor bar 73 is mounted on insulators 74 ?xed 

to the support 68. There is a similar conductor bar 77 
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mounted on insulators 78 attached to the upper sup 
port 67. Resilient rods 80 are af?xed at their inner ends 
to the conductor bar 73, and similar rods 81 are affixed 
to the conductor bar 77. Ionizing wires 85 are con 
nected at their ends to the resilient rods 80, 81 which 
serve to maintain the wires 85 under tension. The ar 
rangement is such that the wires 85 are spaced medial 
of the electrodes 70. The conductor bar 73 of each ion 
izing section is connected to the bar 73 of the adjoining 
section by a jumper 87, see FIG. 5. 
A spacer member 90 is positioned between the ion 

izer section 63 and the end wall 21. A spacer 91 is posi 
tioned at the right end of the ionizer section 65. The 
spacers 90, 91 are of U formation with the ends of the 
sides bent to form flanges 93 which are ?xedly secured 
to plates 95 which are attached to the end walls 21, 22 
and form closures for openings in the end walls, see 
FIGS. 8 and 9. The openings are dimensioned so that 
when the plates 95 are removed from the end walls, to 
gether with the spacers 90, 91, the ionizer sections 63, 
64, 65 may be moved outwardly, due to the sliding sup 
porting engagement with the channel tracks 50, 59. 
The ionizer sections are so removable by ?rst remov 

ing the doors or closures 28 from the compartments 25, 
27 as illustrated in FIG. 9. 
A strip of compressible insulation material 97 is posi 

tioned between the right-hand electrode 70 of the sec 
tion 65 and the spacer 91. Also, between the adjacent 
electrodes 70 of the sections 63, 64 and 64, 65, at the 
abutting ends of the sections. The strips 97 serve to per 
mit the ionizer sections to be yieldingly forced together 
in the assembly when the plates 95 are af?xed to the 
end walls 21, 22. 

Referring to FIG. 6, a U-shaped metal clip 100 is at 
tached to the channel support 68 of the section 64 and 
extends below the end of the electrode 70 of that sec 
tion. The end of the clip 100 is bent upwardly and posi 
tioned in the lower end of the electrode 70 at the left 
end of section 65. A similar clip 101 is attached to the 
support channel 67 of the section 65, the clip extending 
over the upper end of the electrode 70 in that section, 
and the insulating strip 97, with the end of the clip ex 
tending downwardly into the electrode 70 of the ad 
joining section 64, see FIG. 7. The sections 63, 64 are 
clipped together in like manner. 
When the closure plate 95 is removed from the end 

wall 22, and the ionizer sections are moved to the right, 
with the section 65 positioned exteriorly of the wall 22, 
upward movement of this section will detach the sec 
tion 65 from the adjacent section 64. This detachment 
being accomplished by the structural arrangement of 
the clips 100, 101 which will be apparent. In like man 
ner, when the section 64 is moved outside the cabinet, 
it may be detached from the section 63. This arrange 
ment permits for the convenient removal of the ionizer 
sections for the purpose of cleaning the electrodes 70, 
and as will be apparent, the ionizer sections may be 
readily reinserted into the cabinet structure. 
The ?lter assembly consists of a grillwork 110 spaced 

forwardly from a similar grillwork 111, see FIGS. 2, 3 
and 8. The lower end of the grill 110 has attached 
thereto an angle iron 112 positioned on insulators 113. 
The grill 111 is similarly supported on insulators 114, 
see FIG. 3. The insulators 113, 1 14 are fixedly mounted 
on a downwardly facing channel member 117, the sides 
of which are ?anged outwardly and ?xed to the bottom 
wall 20 of the cabinet. The upper ends of the grills 110, 
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4 
111 are similarly connected to an upwardly facing 
channel member 118 fixed to the top wall 24. Insula 
tors 120, 121 connect the upper ends of the grids to the 
support channel 1 18. A guide of channel formation 123 
is ?xed to the underside of the support member 118, 
and a similar channel member 125 is ?xed to the sup 
port member 117. 
The ?lter medium, in the form of a ?brous web, is po 

sitioned between the grids 110, 111. The medium 130 
is withdrawn from a supply roll 131 mounted on the 
shaft 47, the medium passing between curved guide 
members 132, 133 spaced apart to accept the com 
pressed medium as it leaves the roll 131. The ?brous 
material of the medium is expansible when relieved 
from compression forces and ?lls the space between 
the grills 110, 111. Similar compression members 132, 
133 are attached to the end wall 22, the medium ex 
tending through these compression members for re 
winding on a roll 137 mounted on the shaft 48. The me 
dium compression members 132, 133 provide sealing 
means at each end of the air flow chamber. 
Means, as a blower, not shown, is provided for effect 

ing an air flow through the air ?ow chamber of the cab 
inet structure as indicated by the arrows 140. 
The ionizer assembly serves to charge the particles in 

the air ?ow in a well-known manner. The output of 
power pack 143, at positive potential, is applied to the 
ionizer wires 85 through line 145 connected to the con 
ductor bar‘ 73. The line 145 is also connected to the 
grid 110 through branch line 146, see FIG. 11. 
The output of the power pack 147, at negative poten 

tial, is connected to the grid 111 by line 150. The grids 
110, 111 so charged, create an electrostatic ?eld in the 
medium 130. The charged particles in the air flow pass 
ing from the ionizer assembly through the ?lter section 
are collected in the charged medium 130. 
As the particles in the air ?ow are collected in the 

medium, the air ?ow through the medium is reduced, 
and there comes a time when the medium is clogged up 
to the extent that its ef?ciency drops below a desired 
level. 
When this situation prevails, the medium 130 is ad 

vanced from the supply roll 131 between the grids 110, 
111 and is wound up on the roll 137. Air flow sensing 
means is provided for sensing the volume of air flow 
through the ?lter means and upon‘sensing a predeter 
mined reduction in the air flow, the take-up roll 137 is 
rotated continually until a length of medium equal to 
the spacing between the end walls 21, 22 has been ad 
vanced from the supply roll 131. A motor 153 is 
mounted in the compartment 27 and is operatively con 
nected by a chain drive 155 to a stub shaft 156 jour 
naled in the bottom wall structure 36. The lower end 
of the shaft 48 is detachably mounted in the stub shaft. 
When the motor 153 is energized, the wind up shaft 48 
is rotated to wind the medium 130 thereon. 
The air ?ow sensing means may be in the form of a 

differential pressure switch 157 operable on the pres 
sure differential between the areas at the upstream and 
downstream sides of the ?lter means, although it will be 
appreciated that other air flow sensing arrangements 
may be employed to initially energize the motor 153. 

Referring to FIG. 11, the power supply sides 160, 161 
are energized by closing switch connections 163. One 
side of the pressure differential switch 157 is connected 
to the side 160 by wire 165. The other terminal of the 
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switch is connected by line 166, 167 to line 168 con 
nected to the motor-153. The opposite side of the 
motor is connected to line 161 by line 169. 
Means is provided for measuring the advancement of 

the medium 130 to make certain that a new length of 
the medium is positioned between the grids 110, 111, 
the new length of medium extending from end wall 21 
to end wall 22. Line 166 also extends to one terminal 
of a cam operated switch 170. This switch is actuated 
by a cam 171 affixed to the upper end of a shaft 173 
journaled in a bearing structure, not shown, attached to 
switch box 175, see FIG. 10. The box 175 is attached 
to the underside of the top wall 40 of compartment 27. 
A drive wheel 177 is af?xed to the lower end of the 
shaft 173, the periphery of which is provided with 
prongs or teeth, and a portion of the periphery extends 
through a slot 178 formed in the medium sealing guide 
strip 133. The arrangement is such that, upon advance 
ment of the medium 130, rotation is imparted to the 
wheel 177 and, accordingly, to the cam 171. Accord 
ingly, upon closing of the air ?ow sensing switch 157, 
the motor 153 is initially energized through the cir 
cuitry described above, and the lobe of the cam 171 

. moves out of engagement with the switch 170 to extend 
the circuit from line 166 through line 180, normally 
closed switch 181 to coil 182 of a step switch 183. 
Upon energization of the coil 182, the movable contact 
184 of the step switch is moved to the ?rst contact 185 
of a connected series of contacts. The contact 186 at 
the end of the series is connected by line 190 to the line 
168. The movable contact 184 is connected to the 
power supply side 160 by line 191. 

It will be apparent that upon advancement of a pre 
determined amount of the medium 130, the cam 171 
will make one revolution and the switch 170 will be 
opened and again closed, effecting de-energization and 
re-energization of the coil 182 to move the contact 184 
to the next contact in the circular series. The switch 
183 is provided with a sufficient number of ?xed 
contacts, in relation to the diameter of the wheel 177, 
so that, upon the contact 184 moving through the series 
of ?xed contacts, and moving from the last contact 186 
in the series to the home position, as shown in FIG. 11, 
a length of medium has been advanced comparable to 
the width of the air flow chamber. 
Line 168 may be connected to the supply side 160 

through a manually operable switch 193 to energize 
motor 153. The switch 193 is connected to switch 181. 

- When switch 193 is closed, switch 181 is opened. 
An arm 195 is journaled at one end to the rear wall 

30 of the compartment 25, see FIG. 2. The opposite 
end of the arm extends forwardly for engagement by 
the medium on the supply roll 131. When the supply of 
medium on roll 131 has become exhausted, the move 
ment of the arm in proximity to the shaft 47 will oper 
ate a switch 200. The switch 200 and a manually opera 
ble switch 201 are connected in series in the side 160 
of the supply, see FIG. 11. When the medium has be 
come exhausted on roll 131, the switch 200 is moved 
into engagement with contact 203, thus interrupting 
the power supply to the motor control circuitry, and 
energizing a signal lamp 205. When a full roll of me 
dium is positioned on the shaft 47, the arm 195 will re 
turn switch 200 to its normal position, as shown in FIG. 
11. The purpose of the manually operated switch 201 
is to permit the attendant to de-energize the motor op 
erating circuitry during the removal of the wound up 
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6 
roll of used medium and installing a new roll of medium 
on shaft 47. 
The power packs 143, 147 are connected to the side 

160 through switches 204, 205 providing power to line 
206, branch line 207 to power pack 143, the line 206 
continuing to power pack 147. The opposite sides of 
the power packs are connected by lines 208, 209 to the 
opposite side 161. The separate power pack arrange 
ment is advantageous in that it provides a high potential 
difference between the grids 110, 111 at substantially 
less cost than using a single power pack. For example, 
the output of power pack 143 through line 145 may 
have a potential of 15,000 volts positive, the line 150 
having a negative potential of 15,000 volts, thereby 
providing 30,000 volts for establishing a high powered 
electrostatic field in the medium 130. 
The switches 204, 205 are normally closed switches 

and are opened upon removal of the doors 28 from the 
compartments 25, 27. This arrangement assures that 
the high voltage circuitry will be de-energized during 
the removal of the used medium, and the installation of 
a new roll on shaft 47 and the threading of the new me 
dium between the grids 110, 111. 
A protective screen 215 is fixed in the front opening 

of the air flow compartment. Closing of the pressure 
switch 157 energizes a starting circuit for motor 153 
through wires 166, 167, 190, 168. Immediately upon 
advancement of the medium, cam 171 will close switch 
170, energizing the step switch coil 182 effecting move 
ment of the contact 184 to the first ?xed contact 185. 
This operation assures energization of a running circuit 
for the motor 153. As previously stated, contact 184 is 
connected to the side 165 by wire 191. 

It will be apparent upon advancement of the medium 
that the switch 170 is periodically actuated by the cam 
171. Accordingly, the running circuit for the motor 153 
is maintained until the contact 184 returns to normal, 
or home position, as shown in FIG. 11. The cycle of the 
contact 184 is in accordance with the amount of me 
dium advanced and the arrangement of the measuring 
wheel 177, and the steps provided in the step switch 
183, are such as to advance a length of medium equal 
to the space between the end walls 21, 22. 
As the clean medium is advanced from the supply, 

the volume ?ow of air through the medium may be 
such as to open the contacts of switch 157. However, 
that will not interfere with the operation of motor 153, 
because the running circuit is under the control of the 
step switch 183. 
While a preferred embodiment of this invention has 

been described for purposes of illustration, it will be ap 
preciated that this invention may be otherwise embod 
ied within the scope of the following claims. 
We claim: 
1. An electrostatic precipitator of the type wherein 

particles entrained in air are electrostatically charged 
and collected in a ?lter medium comprising i 

a. a cabinet structure formed with an air?ow cham 
her for the passage of an air?ow therethrough, 
a ?lter medium supply compartment at one end of 

said chamber, and 
a ?lter medium collection compartment at the op 

posite end of said chamber; 
b. ?lter means associated with said chamber includ 

ing a pair of grid structures formed of electrically 
conductive material extending in parallel spaced 
apart relation across said chamber from one end 
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thereof to the opposite end, each of said grids being 
insulated from said cabinet, 
a first power supply means for applying a positive 
DC potential on one of said grids and a second 
power supply for applying a negative potential to 
the other of said grids, 

a web of nonconductive ?lter medium extending 
across said chamber and disposed intermediate 
said grids, a supply roll of ?lter medium jour 
naled in said supply compartment, 

a medium take-up roll journaled in said collection 
compartment, and 

a motor connected to the take-up roll and operable 
when energized to effect rotation of the take-up 
roll for the advancement of said medium from 
the supply roll across the chamber; 

. an ionizing assembly arranged in said chamber up 
stream from said ?lter means including 
a linear series of spaced apart electrodes extending 

transversely of said air?ow chamber, and 
ionizer wires disposed intermediate said electrodes, 

said wires being insulated from said electrodes 
and said cabinet structure, 

said positive potential from said first power supply 
being connected to said ionizer wires; 

d. and control means including 
air?ow sensing means for sensing the volume of air 
?ow through said ?lter medium, 

said airflow sensing means being electrically con 
nected to said motor to energize the motor for 
advancement of the ?lter medium upon the sens 
ing of a predetermined reduction in airflow 
through said ?lter medium, 
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8 
a drive member engaging and rotated by the ?lter 
medium, 

a stepping switch electrically connected to the 
motor to control the time of operation of the mo 
tor, 

a pulsing switch electrically positioned to advance 
the stepping switch, and 

a cam driven by the drive member and positioned 
to actuate the pulsing switch as the ?lter medium 
rotates the drive member. 

2. An electrostatic precipitator according to claim 1 
wherein the stepping switch has a number of steps suffi 
cient to allow operation of the motor for a time suffi 
cient to advance a length of ?lter medium equal to the 
width of the chamber. 

3. An electrostatic precipitator according to claim 1 
wherein said ionizing assembly includes 
upper and lower supporting rails mounted in said air 
?ow chamber and extending transversely thereof, 

a plurality of ionizer sections, each of said sections 
having upper and lower support members, 

a series of spaced apart electrodes ?xedly secured at 
their ends to said support members, 

ionizer wire supporting means arranged intermediate 
each pair of said electrodes and being insulated 
therefrom, an ionizer wire disposed intermediate 
each pair of said electrodes and extending in paral 
lel spaced relation thereto, 

said ionizer wires being attached to said wire support 
ing means, and said support members being slid 
ably mounted in said supporting rails. 

* * * =|= 


