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2,579,552 

ELECTROSTATIC DUST PRECIPITATOR, 
Ira R. Cummings, deceased, late of Cranford, N.J. 

by Margaret F. Cummings, executrix, Cranford, 
N. J., assignor to Westinghouse Electric Cor. 
poration, East Pittsburgh, Pa., a corporation of 
Pennsylvania, 

Application January 15, 1947, Seria No. 722,131 
(C1, 183-7) r Claims. 

1. 
Broadly, this invention relates to electrostatic 

dust-precipitators of a type for renowing foreign 
particulate matter of all sorts from a fiowing gas 
but, more particularly, this invention is directed 
to providing a self-contained dust-precipitator of 
a Small size which is suitable for cleaning air to 
be breathed in places like homes, small offices or 
stores, and in similar places or locations where 
the volume-rate of the air to be cleaned by the 
dust-precipitator is comparatively small and in 
the Order of several hundred cubic feet per 
minute. 

It is an object of this invention to provide a 
Small electrostatic dust-precipitator of a type 
described which can be easily placed, with its 
parts readily accessible, in the air-circulating 
Conduit of an air-conditioning system, which has 
automatic Safety and protective features, and 
which requires little, if any, attention in order to 
keep it clean and efficient. 
In the preferred form of this invention as here 

in described, electrical air-cleaning elements are 
utilized which can be operated with limited en 
ergy and do not generate objectionable or noxious 
gaSeS. Preferably, the dust-precipitator is of the 
two Zone or stage type comprising an upstream 
dust-charging or ionizer element and a down 
Stream dust-precipitating element in which pre 
charged dust is precipitated or collected. A form 
of such a dust-precipitator is shown in Patent 
No. 2,129,783, granted September 13, 1938, to 
C. W. Penney, but other forms are known. 

It is among the specific objects of this inven 
tion to provide a small-size dust-precipitator unit 
having built-in washing means for cleaning at 
least the dust-precipitating element. The wash 
ing means can be manually operated, but an in 
terlocking protective arrangement is provided 
which automatically prevents operation of the 
Washing means while the dust-precipitating ele 
ment is electrically energized. In a specific ar 
rangement, a valve is so provided inside the 
casing of the unit that its operating means is in 
terlocked with a part of the unit. This part may 
be a door or closure which controls the energiza 
tion of the unit. 

It is a more. Specific object of this invention 
to provide an electrostatic dust-precipitator unit 
Of a type described, which can be used alone or 
can be installed in an air-conditioning System, 
Such as a hot, air heating System. To this end, 
provision is made in the dust-precipitator unit 
for optionally including a fan or blower for creat 
ing a flow of air through the unit or to aid the 
air-movement in the air-conditioning System. 
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Other objects, features and innovations of this 

invention will be discernible from the following 
description of a preferred embodiment to which, 
however, the invention is not limited. The de 
Scription is to be taken in conjunction with the 
acCoinpanying Sonewhat schematic drawings in 
which details have been omitted for the sake of 
Simplicity and clarity. In the drawings: 

Figure 1 is an elevational view of a dust-pre 
cipitator unit embodying my invention; 

Fig. 2 is a similar view of the unit but With its 
front wall removed; 

Fig. 3 is a vertical sectional view at right 
angles to the view of Fig. 2; 

Fig. 4 is a partial view of Fig. 3, showing the 
parts in a position for allowing access to the 
ionizer element and the dust-precipitating ele 
ment inside the unit; 

Fig. 5 is a horizontal sectional view of a detail, 
taken on the line W-V of Fig. 2, and illustrating 
how the Washing means is interlocked with a door 
or closure of the unit; 

Fig. 6 is a simplified wiring diagram for the 
equipment; and 

Fig. 7 is a sectional detail view of a time-delay 
and SWitch means used for protection purposes. 
The particular embodiment of the invention 

herein described comprises a casing, an air mov 
ing means in the form of a blower inside the 
Casing, a dust-precipitation means, a means for 
renowing collected dust or dirt from the dust 
precipitation means, and Woltage-conversion and 
energy control means for controllably energizing 
the dust-precipitation means; the parts being 
Specially arranged in the casing. The casing is 
indicated in its entirety by the reference numeral 
2, and comprises a Supporting base-frame 4, a 
top wall 6, a bottom wall 8, and upright side Walls 
which are identified, for convenience, as a front 
wall t0, a back wall 2, and opposite lateral side 
walls 4 and S. A horizontal partition 22, car 
ried by bars secured to the side walls 4 and 6, 
divides the inside of the casing into an upper 
section or portion 8 and a lower Section or por 
tion 2). The partition 22 terminates short of the 
front wall in order to provide an intermediate 
opening 24 which provides open communication 
between the upper and lower sections 8 and 20 
of the casing. 
The upper section 8 contains a voltage con 

version and controlling means and also an air 
moving means. To this end, Small inner dividing 
walls 28, 30 and 32 are provided which cooperate 
with outer walls of the casing to form two Small 
adjacent inner compartments 34 and 35 Which 
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are in an upper corner of the casing, and are 
closed in part by the front wall . In this em 
bodiment, the compartment 34 contains parts 
for the voltage-conversion means and is longer 
than the compartment 36 which contains a valve 
for the Washing means. The upper section 8 is 
also provided with an airinlet, opening 33 prefer 
ably located centrally in the top wall 6 and de 
fined by fanges to which a conduit may be at 
tached, if desired. The inner compartinents 38 
and 36 are at one side of the inlet opening 38 and 
offer very little, if any, interference to incoming 
air flowing to the intake of a centrifugal blower 
45. The centrifugal blower 49 is driven, through 
gearing, by an electric motor 62; and these parts, 
constituting an air-moving means, are carried 
on the partition 22. The tangential discharge 
end 44 of the blower fits the intermediate open 
ing 24 through which the air is forced down 
wardly into the lower section 23 of the dust-pre 
cipitator unit. - 
The lower section 25 contains a dust-precipita 

tion means 48 which is carried slightly above the 
bottom Wall 8. It also contains a Washing Ileans 
5) above the dust-precipitation means, and a 
slainted air-turning vane-structure 52 in front 
of the dust-precipitation means 36 and under the 
intermediate opening 24. 
The dust-precipitation means 36 can be any 

suitable structure such as, for example, that 
shown in Pegg Patent No. 2,380.992, dated August 
7, 1945. Preferably, however, the dust-precipi 
tating means S6 consists of an assembly compris 
ing a dust-charging or ionizer element or means 
53, such as more particularly herein described 
and claimed in the copending application Serial 
No. 722.133, filed concurrently herewith, which 
is now Patent No. 2,447,933, dated August 24, 
1948, and a dust-precipitating cell or means 56, 
such as more particularly herein described and 
claimed in the abandoned application Serial No. 
722.132, filed concurrently herewith. The pre 
cipitating cell 59 comprises an outer framework 
having continuous rigid parallel opposite end 
plates between which a plurality of alternately 
relatively insulated and uninsulated plate 
electrodes 58 and 3i are parallely disposed. The 
framework has wide-open top and bottom sides, 
an open entrance end teward the vane-structure 
52, and an open exit end close to an air-outlet 
opening 62 in the lower portion of the back wall 
2 of the casing. Preferably the end plates are 
very close to the side walls and 6 of the cas 
ing: and calking or baffles or some other means 
is used to bar air-flow between the end plates 
and the casing side walls. The structure and ar. 
rangement is such that the dust-precipitation 
Iiheans É3 extends across the side-to-side width 
of the Casing but is not the full front-to-back 
depth of the casing. The height of the dust 
precipitation means A5 is less than that of the 
lower Section 2 so that the Washing means 50 
can be disposed above it and below the parti 
tion 22. - 

The Washing means 58 comprises an open 
botton box-like structure formed in part by por 
ticis of the back wall 2 and the partition 22. 
It also includes a pair of opposite walls 34 and 
66 which slope toward the end plates of the dust 
precipitating cell or element 5S, and an inner 
a The inner vali 63 extends straight 

doWinWardly from the hack end of the interme 
diate opening 24 and completely across the casing 
So as to form, with the front wall i, a down 
Wardly extending gas-passage 2 for guiding air 

s 3. 

4 
from the blower 40. The washing means 50 also 
comprises a network of piping 76, arranged at the 
top of the box-like structure. The network in 
cludes a plurality of nozzles 8 located at different 
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points distributed over the dust-precipitation 
means 46 and adapted to throw out sprays of 
water for Washing dirt out of the dust-precipita 
tion means. The spent water containing the dirt 
flows to the bottom wall 8 which slopes to a drain 
80. Spray water is prevented from splashing 
out of the casing, through the outlet opening 
62, by a water defecting means 82 comprising 
a plurality of Suitably shaped and placed louvers 
83 which have portions sloping downwardly to 
Ward the front of the casing. Preferably the 
outlet. Opening 62 is about the same size as the 
exit end of the dust-precipitation means 46. 
The dust-precipitator is arranged so that it will 

clean the air while the air is flowing horizontally, 
although the air flows vertically into it. The air 
flowing downwardly at the end of the vertically 
extending gas-passage () is turned by the vane 
Structure 52 horizontally into the entrance end 
of the dust-precipitation means 46, more spe 
cifically, into the dust charging element 54. 
Consequently, the Vane-structure 52 can be con 
Sidered as being at the intersection of the verti 
cal lines of air flow through gas-flow passage 70 
and the horizontal air-flow lines through the 
dust-precipitation means 46. It is also desirable 
to cause all of the air flowing through the unit, 
and eSpecially the air which has passed through 
the dust-charging element 54, to pass through 
the dust-precipitating element 56. Accordingly, 
the inner Wall 68 meets the vane-structure 52 
below the top of the dust-precipitation means 
$3; and the vane-structure has its lower edge 
above the bottom of the dust-precipitation means 
46; a slightly sloped baffie 86 being provided at 
the bottom of the vane-structure for preventing 
air from flowing below the dust charging ele 
ment 54, 
The dust-precipitation means 46 may be elec 

trically energized by a voltage-conversion means 
Such as that described in the aforesaid Penney 
patent. Referring to Fig.2 and to Fig. 6 where 
the dust-precipitator unit is symbolically rep 
resented by the dot-dash rectangle, such voltage 
conversion means is mounted in the compart 
ment 33 and comprises various parts including 
capacitors, resistors, a transformer means and 
i'ectifiers properly connected to constitute a 
power pack. 88 for converting a commercial A. C. 
supply available at a cord or conductors. 90 ex 
tending into the casing, to the required high 
voltage D. C. supplied to insulated conductors 
$2 and 94 and a ground connection 96. The in 
Sulated conductors 92 and 94 are suitably secured. 
inside the casing and extend to the respective 
insulated electrode groups of the dust-precipita 
tion means 46. 
The Washing means 50 must be connected to 

a Supply of Washing fluid. The usual tap water 
Supply System is recommended for general pur 
poses. The network piping. T6 of the Washing 
means includes a connection 98 at an outer, wall 
of the casing to which a water supply pipe can 
be connected. The piping also includes a con 

- trol valve 3 in the compartment 36 and a feed 
pipe 2 disposed inside the casing, which ex 
tends from the valve 6 to the network 76 which 
includes the nozzles 78. A throttle valve may 
be provided in this feed pipe or in the supply pipe 
Outside the casing. The control valve 00 is . 
preferably of the on-off type and has a manually: 
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Operable member in the form of a handle 04 for 
turning the water on and off. 
The dust-precipitator unit can function for 

electrically cleaning air only while the water flow 
is cut off. To this end, the front wall to of the 
casing 2 comprises a plurality of interlocked 
movable members which serve as doors or clos 
ures for the casing. In this particular embodi 
ment, the front wall to comprises a large remov 
able closure member 38 that water-tightly 
covers almost the entire front side of the casing 
except for the compartment 36. The last is 
covered by a separate small door 08 hinged to 
the closure member fos and separately fasten 
able to the casing. 
In order to open or close the door f08, it is 

necessary to manually turn a screw to which 
passes through a hole in the door, and fits a nut 

2, or the equivalent, fixed to a bracket struc 
ture 4 secured inside the casing, preferably to 
the dividing walls forming the compartment 36. 
The nut is near the front opening which is closed 
by the door 08; and the distance between it and 
the door in closed position, is considerably less 
than the length of the screw O so that Several 
turns are required to fully thread the screw 
through the nut. At the end of its movement, 
the screw engages and closes a switch 6 which 
may be of the conventional push button type. 
The switch is in the low voltage supply of the 
Voltage-conversion means, as for example, in Ser 
lies in the circuit of the conductors 90. When 
it is desired to open the door 08, it is necessary 
to thread the Screw out of the nut f 2.. The 
first movement of the Screw opens the switch 6, 
thereby deenergizing the power pack 88 and re 
moving high voltage from the dust-precipitation 
means 46. However, before the door can be 
opened, several moments are consumed for fully 
removing the screw from the nut after the switch 

6 has been opened. During this time any 
charge on the capacitors of the power pack will 
dissipate. A similar protective time-delay switch 
mechanism comprising a screw 0' and a switch 

6' is provided for the closure member 106. 
As shown in Fig. 6, the energizing conductors 

90 feed the power pack.88 and the blower motor 
42 in parallel. The supply of power is controlled 
by SWitch 6 and 6’ both of which must be 
closed in order to make operating power available 
in the dust-precipitator unit. Additional manu 
ally operable switches 20 and 22 are separately 
provided for independently controlling the power 
pack and blower, respectively. If it is desired 
to operate the blower without operating the 
power pack, the switch 20 can be placed in open 
position. If the dust-precipitator unit is uti 
lized in systems having their own draft-inducing 
means, the blower 40 and its motor 42 can be 
entirely omitted from the unit. 
For washing the dust-precipitation means, only 

the door 08 need be opened for access to the 
compartment 36 where the handle 04 of the con 
trol valve OO is located. However, the valve and 
handle are so disposed that the handle lies with 
in the compartment only when the valve is closed. 
The handle can be turned to open the valve only 
When the door 08 is opened, because in valve 
opening position the handle projects outward 
through the opening normally closed by the door. 
Consequently, the door can be closed only when 
the Water supply is shut off, and the Washing 
means 50 is operable only while the door is open. 
Since opening of the door 08 also opens the 
switch 6, it is evident that the Washing means 
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6 
is operable only while, the high voltage parts of 
the dust-precipitator unit are deemergized. . . . . 

It is also desirable to provide access to the in 
terior of the dust-precipitator unit, especially 
the dust-precipitation means 46. To this end, 
the Vane-structure 52 is removably fastened in 
the casing and can be removed through the 
front wall opening which is exposed when the 
closure member 06 is opened. The water-de 
flecting means 82 may also be removably secured 
to the casing. In order to provide ready access 
to the dust-charging means 54 without disturb 
ing the dust-precipitating means 56, the high 
voltage parts of the former are built as a hinged 
unit which can be moved forwardly so as to pro 
trude out of the front opening of the casing as 
indicated in Fig. 4. The baffle 86 acts as a stop 
for holding the dust-charging means in tilted po 
sition. In such position it is easy to repair or 
replace an ionizing wire or to reach inside the 
dust-precipitating means 56 for any purpose. 
While the invention has been described in a 

preferred form, it is obvious that other forms and 
embodiments can be built embodying the teach 
ings of this invention; and as time goes on it may 
be expected that many changes will be made in 
the embodiment herein described so that forms 
of my invention may eventually be radically dif 
ferent from that herein described but neverthe 
less incorporate the teachings and principles 
thereof. 
The following is claimed as the invention 

hereof: 
1. A self-contained electrostatic dust-precipi 

tator unit comprising an enclosing casing having 
an outer top wall, and two pairs of outer opposed 
upstanding side. Walls, said casing having an inlet 
opening in the top wall and an outlet opening 
in the botton part of one of said side walls, an 
electrostatic dust-precipitation means compris 
ing an , upstream dust-charging means and a 
downstream dust-precipitating means, the last 
comprising a plurality of upstanding spaced pre 
cipitating-electrodes providing a plurality of gas 
passages therebetween from which gas flows 
toward said outlet opening, said dust-charging 
means and said dust-precipitating means being 
generally horizontally displaced, an inner wall 
inside the casing spa?ed from the other of said 
side walls for providing a downwardly directed 
gas-passage thereat for receiving gas from said 
inlet opening, and an air-deflecting vane-struc 
ture at the bottom of said gas-passage for turn 
ing gas from said gas-passage horizontally to 
wards said dust-charging means. 

2. A self-contained electrostatic dust-precipi 
tator unit comprising a casing including upstand 
ing side walls, said casing having an inlet open 
ing in the top thereof and an outlet opening, 
an electrostatic dust-precipitation means inside 
the casing and comprising an upstream dust 
charging means and a downstream dust-preci 
pitating means, the last comprising a plurality 
of upstanding spaced precipitating-electrodes 
providing a plurality of gas-passages there 
between, said dust-charging rineans and said 
dust-precipitating means being generally hori 
zontally displaced, said casing including an inner 
wall spaced from said casing side walls and pro 
viding a side of a downwardly directed gas 
passage inside the casing, means for horizontally 
turning gas from said gas-passage for flow 
through said dust-charging means and said plu 
rality of gas-passages, and liquid discharging 
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means, on a level with said inner wall for wash 
ing said precipitating-electrodes. 

3. A self-contained electrostatic dust-precipi 
tator unit comprising a casing having a top Wall 
with an opening therein, partition means in Said 
casing providing an upper portion and a lower 
portion therein, said partition means providing 
an inner opening between said upper and lower 
portions, an electrical dust-precipitation means 
under said partition means, said electrical dust 
precipitation means having horizontally dis 
placed gas-entrance and gas-exit ends, Washing 
means under said partition means and above Said 
dust-precipitation means for washing the last, 
said washing means comprising wall-means for 
diverting gas flow therefron and directing gas 
from said inner opening to said gas-entrance end 
of the dust-precipitation means. 

4. A self-contained electrostatic dust-precipi 
tator unit comprising a casing having a bottom 
wall sloped to a drain, partition means in said 
casing providing an upper portion and a lower 
portion therein, said casing having an inlet open 
ing at said upper portion and an outlet opening 
at said lower portion, said partition means pro 
viding an inner opening between said upper and 
lower portions, an electrical dust-precipitation 
means, under said partition means and above 
said bottom wall, said electrical dust-precipita 
tion means having open top and bottom - sides 
and horizontally displaced gas-entrance and gas 

- exit, ends, means providing a gas-passage for 
directing the gas passing through said inner 
opening to the gas-entrance end of the dust 
precipitation means, washing means under Said 
partition means and above said dust-precipita 
tion means for washing the last, said Washing 
means being on a level with a part of Said gaS 
paSSage. 

5. A self-contained electrostatic dust-precipi 
tator comprising a casing having a front wall, 
a bottom wall and opposed side Walls, partition 
means in said casing providing an upper portion 
and a lower portion therein, Said Casing having 
an inlet opening at Said upper portion and an 
outlet opening at said lower portion, Said par 
tition means providing an inner opening between 
said upper and lower portions, an electrical dust 
precipitation means under said partition means, 
said electrical dust-precipitation means having 
horizontally displaced gas-entrance and gas-exit 
ends, said gas-exit end being at said outlet open 
ing, means providing a gas-paSSage for direct 
ing gas from said upper portion of Said casing 
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8 
to the gas-entrance end of the dust-precipita 
tion means, a centrifugal blower in said upper 
portion of said casing, said blower having a tan 
gential discharge discharging directly into Said 
gas-passage means, and washing means under 
said partition means and above Said dust-pre 
cipitation means for washing the last, said wash 
ing means being on a level with a part of said 
gas-passage, said washing means comprising 
wall-means for diverting gas flow therefrom. 

6. A self-contained electrostatic dust-precipis 
tator unit comprising an enclosing casing having 
an outer top wall, an outer bottom wall, an outer 
front wall, an outer back wall and outer side 
Walls, said front, back and side Walls being up 
right, Said casing having an air-entrance open 
ing and an air-exit opening in the bottom part 
of one of said upright walls, an electrical dust 
precipitation means inside said casing having a 
pair of open upright sides for horizontally flow 
ing air to enter and leave, Said dust-precipita 
tion means having top and bottom open sides, 
means providing a gas-paSSage in Said casing 
between said air-entrance opening and one of 
said pair of open sides, the other of said pair 
of open sides being substantially at said air-exit 
opening, said gas-passage providing means com 
prising an inner wall having a lower edge de 
fining a part of the upper boundary of said gas 
paSSage, Washing means Comprising a plurality 
of nozzles above and distributed over said top 
open side of Said dust-precipitating means, said 
nozzles being higher than said lower edge. 

7. A self-contained electroStatic unit as defined 
in claim 6 but further characterized by said 
bottom Wall being sloped to a drain and by a 
liquid-diverting means comprising a plurality of 
louvers in Said air-exit opening. 

MARGARET F. CUMMINGS, 
Eacecutric of the Estate of Ira R. Cummings, De 

Cecised. 

REFERENCEs CITED 
The following references are of record in the 

file of this patent: S. 
UNITED STATES PATENTS 

Number Name Date 
1958,164 Hess ---------------- May 8, 1934 
2,214,585 Pegg -------------- Sept. 10, 1940 
2,215,298 Fegg -------------- Sept. 17, 1940 
2,233,693 Pegg ---------------- Mar. 4, 1941 
2,427,740 Pegg -------------- Sept. 23, 1947 


