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ELECTROSTATIC PRECIPITATOR CELL FOR DESK OR 
TABLETOP AIR PURIFIER 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is related to US. Design application D 
15429 by the same inventor, ?led .Ian. 21, 1969, now US. 
Design Pat. No. 216,592 granted Feb. 17, 1970. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention is directed for use in the ?eld of electrostatic 

air cleaning devices. This invention is particularly directed 
toward domestic air puri?ers, as differentiated from industrial 
devices, where ease of cleaning or replacing the collector 
plates is particularly important. 

2. Description of the Prior Art 
Through the years, there have been a number of electro 

static air puri?ers which operate on the principle of charging 
the particles of impurities carried by the air in an ionizing 
chamber and then sending the charged particles into a collect 
ing chamber where they are drawn to and deposited on col 
lecting plates having suitable electrical potentials. Because of 
the great amount of air pollution today in urban areas, (which 
appears to be continuously increasing) air puri?ers of this na— 
ture have become more prominent and useful in the widely 
used living areas, such as homes and offices. Despite efforts by 
government and industry to control air pollution, there is still 
a great amount of pollution being carried into homes and of 
?ces and which should be removed from the air for the health 
and comfort of the inhabitants. In the electronic precipitator 
type of air cleaner the collecting plates become covered with 
the collected particles so that they must be cleaned or, if 
disposable, be discarded and replaced with new plates from 
time to time. In this invention the air cleaner‘ is provided with a 
unitary precipitator cell in which the ionizing chamber and the 
collecting plates are all part of one integral unit which can be 
easily removed from or inserted into the main housing for 
cleaning or discarding and replacing the plates or for repairs 
that might be necessary. 

SUMMARY 

An electronic air puri?er is provided with a single or unitary 
precipitator cell in which the ionizing chamber and collecting 
plates are formed together as an integral unit and which is 
located in a manner and at a position where it may be readily 
removed and reinserted into the housing. The precipitator cell 
is located and constructed in a manner such that all of the air 
drawn into the air cleaner housing passes through the cell 
chamber to ensure that all the air goes through the ionizing 
chamber and past the collecting plates. Preferably, the 
precipitator cell is located where it can be conveniently 
removed from and reinserted back into the air cleaner by the 
average household user so that it can be cleaned or replaced 
quickly and easily. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a front view of the housing of an electronic air pu 
ri?er suitable for containing a precipitator cell constructed ac 
cording to the teachings of this invention; 

FIG. 2 is a side sectional view of the housing taken along 
viewing line 2-2 of FIG. 1; 

FIG. 3 is a partial break away perspective view of an em 
bodiment of the invention in a form suitable for use in the 
housing illustrated in FIGS. 1 and 2; and 

FIG. 4 is a side sectional view of the embodiment illustrated 
in FIG. 3. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The electronic precipitator of this invention operates in the 
same manner and according to the same principles as other 
well-known electrostatic precipitators. The air containing 
contaminating particles is drawn into an ionizing chamber in 
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2 
which a relatively high-potential electrostatic ?eld is 
produced, usually by a wire or a group of wires which are elec 
trically connected to some high potential energy source. A 
number, if not all, of the impurities carried by the air are 
ionized or charged electrically in the ionizing chamber and are 
carried by the moving air past a set of plates which are electri 
cally charged to attract the ionized particles thereby removing 
them from the air ?ow. The air then continues out through a 
passageway devoid of a considerable amount of pollutant. As 
is well known, for best cleaning efficiency, the precipitator 
must be designed so that the ionizing area, the number and 
size of collection plates, ionizing potentials, etc., must all be 
adequately selected with respect to the rate of air flow and 
other factors. These are matters which persons experienced in 
the ?eld of design of electrostatic air puri?ers are able to de 
cide and select based upon knowledge and experience so need 
not be described nor explained here in any detail. 
Turning now to the present invention, the housing for a typi 

cal domestic air puri?er 10 which is particularly suitable for 
home or o?'ice use, is usually box shaped having a front, two 
sides, back, top and bottom. In the embodiment illustrated in 
FIG. 1, no limitation thereto being intended, the air inlet 11 is 
located in front of the housing and the outlet 12 is located in 
the bottom towards the rear of the housing The air is drawn 
into the housing through inlet 11 and driven out of the housing 
through outlet 12 by a fan 13 which is located just above the 
outlet opening. The fan is electrically powered by a suitable 
energy source (not shown) and is selected to pull the air 
through the precipitator at a rate commensurate with the 
cleaning capabilities of the precipitator. 
The outer shell 16 of precipitator cell 15 is made from a 

sheet of electrically conductive material which is curved back 
on itself to form a cross section U, as can be most clearly seen 
in FIG. 4. The outer shell can be said to form an imperforate 
top plate member 16a, an imperforate bottom plate member 
16b, and a perforated curved portion 16c. The perforations 
are a multitude of tiny openings covering approximately 50 
percent of the curved portion area. The left and right sides of 
the outer shell 16 are closed off by side wall members 17 
which are made out of a relatively stiff, non-conductive 
material such as some form of suitable plastic. The edges of 
the outer shell 16 may be embedded in the walls 17 or may be 
?tted into grooves or slots formed on the inside of the wall 
member 17 or can be attached to the walls in any convenient 
fashion. In any event, the wall members joined with the outer 
shell ‘16 form a chamber so that air which is drawn into the 
chamber through the perforated area 16c can only pass 
through the chamber and leave through the opening at the 
back end. 

Within the precipitator cell chamber, extending from right 
to left and located approximately at the radius of curvature of 
the curved portion 160 is an ionizing wire 18. As is the usual 
practice, there is applied to ionizing wire 18 (from a source 
and through means not shown) a relatively high ionizing 
potential which produces an electrostatic ?eld all around the 
wire. Dust and other impurity particles carried by the air 
which passes into the precipitator cell chamber through the 
perforations in the curved area 160 all come within the in 
?uence of the electrostatic ?eld developed by ionizing wire 
18. Most of the particles, if not all, pick up an electrical charge 
so they then constitute ions which are carried out of the ioniz 
ing area rearward through the precipitator cell chamber 
toward the outlet opening. Located rearward from the ioniz 
ing wire 18 within the chamber and arranged parallel to the 
top and bottom plate members 16a and 16b, are inner plate 
members 19, 20 and 21 which are all made from some rela 
tively stiff, electrically conductive material. The illustrated 
embodiment uses three inner plates but no limitation thereto 
is intended since the number of plates is a matter of choice 
and design. The inner plates 19, 20 and 21 are evenly spaced 
from each other and from plates 16a and I6b. The right and 
left edges of plates 19, 20 and 21 are held in place by wall 
members 17. Their edges may be ?rmly embedded in the wall 
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members 17 or may be resting in slide grooves or slots on the 
inside of these walls. The latter arrangement may be prefera 
ble to facilitate cleaning of the collector plates or removing 
and replacing them if they are of the disposable type. 
The center plate 20 is, by means not shown, held at the 

same general electrical potential level as the outer plates 16a 
and 16b. Preferably, this is at electrical ground. Intermediate 
plates 19 and 21 are preferably at the same electrical potential 
level as the ionizing wire 18. As illustrated in FIG. 4, the ioniz 
ing wire 18 is mechanically and electrically attached to plate 
21 or plate 19 by a support member 23. Means (not shown) 
are provided to connect the various members in the electro 
static precipitator cell 15 to the proper electrical energy 
sources or potential ‘levels. Ordinarily this would be by means 
of electrical contacts or connectors at the rear of or on the 
sides of the cell assembly. Typically, with no limitation thereto 
intended, ionizing wire 18 may be in the order of 2 mills 
diameter and be at a potential level of 4,800 volts positive. 
The outer plate members 16a and 16b and center plate 20 are 
ordinarily negative with respect to the ionizing wire 18 and 
preferably are at ground potential. The intermediate plates 19 
and 21 may be at the same potential as the ionizing wire or 
may be somewhat less but yet are considerably more positive 
than the outer and center plates. Typical dimensions of a 
precipitator cell in an air puri?er for table top or desk top use 
which has operated very satisfactorily are: the outer plate 
members 16a and 16b spaced approximately 1 inch apart with 
V4 inch spacing between adjacent plates within the cell 
chamber; plates in the order of 9 1k inches wide, with outer 
plates [6a and 16b being in the order of 3 11% inches deep with 
the inner plates being in the order of 2 115 inches deep. These 
dimensions, of course, are only intended to be illustrative and 
not limitive. 
The air puri?er operates in the usual manner. After the 

electrostatic precipitator cell 15 has been inserted into the 
input slot in housing 10, the sources for the ionizing potential 
and fan 13 are energized. Air is drawn into the cleaner 
through the perforated area 160 and the particles of impurities 
carried by the air are subjected to the ionizing effect of the 
ionizing wire 18. As the charged particles are carried by the 
air rearward through the precipitator cell chamber, they are 
attracted to plates 16a, 16b and 20 and are repelled by the in 
termediate plates 19 and 21. It has been found that some parti 
cles do come to rest on the intermediate plates 19 and 21. This 
might come about because the other collector plates may 
loosen their hold on some of the particles and when they leave 
they are no longer charged positively so may be attracted to 
the intermediate plates. The air, without the pollutants which 
have been deposited on the plates, continues through the 
chamber out the open back end and through the outlet open 
ing 12. From time to time, the collector plates must be cleaned 
to remove the particles which have gathered on it and this is 
readily achieved merely by sliding the precipitator cell as 
sembly 15 out through the inlet opening 11 and cleaning the 
plates off in some suitable fashion and then reinserting the cell 
in the inlet slot. in some instances, the inner plates, 19, 20 and 
21, may be disposable so they can be slipped out of the 
chamber and replaced with clean fresh plates and then the en 
tire cell assembly reinserted into the housing 10. Of course, 
the entire cell assembly may be a disposable unit so it may be 
removed, discarded and replaced with a new one. 
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I claim: 
1. In an electrostatic precipitator having a housing contain 

ing an inlet for receiving air and an outlet for discharging air, a 
precipitator cell for inserting into said housing comprising in 
combination: } 

a. a pair of outer parallel, imperforate, electrically-conduc 
tive, plate members joined together along their front 
edges by a perforated curved portion, said perforated 
portion adapted to be located at the inlet of the precipita 
tor so that air entering the housing passes therethrough; 

b. said outer plate members being spaced apart and held 
along their side edges by non-conductive wall members 
forming a chamber through which the incoming air 
passes; 

c. a set of imperforate, electrically-conductive inner plates 
located within said chamber parallel to said outer plate 
members, said inner plates being engaged with said wall 
members along their side edges, and being spaced apart 
to permit air flow between them; 

d. an ionizing wire within said chamber stretched across said 
chamber in the inlet area; and 

e. means for attaching said ionizing wire to at least one of 
the inner plates. 

2. The invention as set forth in claim 1 wherein said outer 
plate members and the perforated curved section are all one 
sheet of material. 

3. The invention as set forth in claim 1 wherein said set of 
inner plates comprises an odd number of at least three plates. 

4. The invention as in claim 1 wherein said wall members 
are adapted for slidable mounting in the precipitator housing 
whereby the precipitator cell can be removed from or inserted 
into the housing. 

5. The invention as set forth in claim 4 wherein the per 
forated portion extends at least part way out of the inlet open 
ing in the housing and the cell is slidably mounted in said inlet. 

6. An electrostatic precipitator comprising, in combination: 
a. a housing having an inlet passageway and an outlet 
passageway through which air passes; 

b. means for drawing air into and forcing it out of said hous 
ing through said passageways; 

c. an integral precipitator cell for ionizing and collecting 
particles in the air, said cell being slidably mounted in 
said housing in said inlet passageway; 

d. said cell comprising: 
i. a sheet of electrically conductive material bent to form 

an elongated U in cross-section with the curved portion 
being perforated and the leg portions being imper 
forate, the perforated section located at the opening of 
the inlet passageway so the incoming air passes 
therethrough; 

ii. rigid non-conductive side wall members attached to the 
side edges of said sheet closing off said sides to form a 
chamber through which the air passes; 

iii. a number of spaced apart conductive plates within said 
chamber attached to said wall members, said plates 
being parallel to and spaced from the imperforate sec 
tions of said first sheet; and 

iv. an ionizing wire stretching from side to side within said 
chamber located adjacent the perforated section of 
said first sheet and connected to at least one of the con 
ductive plates. 


