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ABSTRACT OF THE DISCLOSURE 

An electrostatic air filtering unit is adapted to be used 
in an air filter. The modular structural cell has an outer 
pre-filter panel, an inner particle collector area and an 
ionizer area therebetween. Alternately chargeable and 
groundable plate members in the particle collector area 
form passageways for air to be filtered, and collect 
charged particles in the air during operation. Chargeable 
ñlaments are in the ionizer area, and during operation 
charge the particles to be removed from the air as they 
pass through the ionizer area. The pre-filter panel is easily 
removably mounted in an enclosure around the ionizer 
area, and held in mounted position by resilient means 
with the enclosure and mounting permitting the panel to 
be removed for maintaining the modular cell. 

This is a continuation-in-part of my application Ser. 
No. 825,732 ñled May 19, 1969, entitled Improved Elec 
tronic Air Filter Means. 

In operation the pre-filter panel, a screen like passage 
way, removes large objects from the air, the ionizer area, 
having electrically charged filaments, gives the particles in 
the air an electrical charge and the particle collector area, 
a series of parallel plates electrically charged, removes the 
charged partices from the air. Furthermore, the modular 
nature of this invention allows removal from the elec 
tronic air filtering means as a unit and can be partially 
disassembled for cleaning and maintenance lwith the mini~ 
mum amount of time and effort by removal of the re 
siliently retained pre-filter panel. 
Numerous types of electrostatic air filtering means are 

known to the prior art as precipitator units for electronic 
air filtering means. The prior art devices are generally 
limited in filtering capacity and compactness, and not 
readily operable for high flow rates to filter out smoke, 
tar, nicotine, dust particles and the like. Also the prior art 
devices are either not removable from the structure, or if 
they are removable are multi-modular in their structure, 
thus difficult to clean and cumbersome to handle. There 
fore, it is desirable to provide a structure which is re 
movable from the electronic air filter and easily cleaned 
as well as efficient in its function of cleaning the air. 

In preferred specific embodiments of this invention, an 
improved electrostatic air filter means is provided includ 
ing an electrostatic cell like structure filtering means for 
use in ceiling mounted electronic air filtering means, or 
where the cells do not operate immediately adjacent one 
another; and an embodiment having a cell structure for 
use in electronic air filtering means where the cells op 
erate immediately adjacent one another, as in duct and 
wall mounted air filter structures. 
The ceiling mounted electronic air filtering means or a 

like apparatus where the electrostatic precipitator cells 
are not immediately adjacent, generally include a box like 
structure with openings on several sides for admission of 
air. The electrostatic precipitators being located within 
the structure behind the openings makes it unnecessary 
for physical contact with the adjacent cell for its elec 
trical power. The electrostatic filtering means includes a 
pre-filter panel, an ionizer area, and particle collector 
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combined in one cell like structure. The pre-filter panel 
means includes a small mesh screen and attaching frame 
which is held in the outer face of the structural cell by a 
retaining clip and resilient means. The pre-filter can thus 
be removed easily from the electrostatic precipitator cell 
for cleaning and maintenance of the unit. The ionizer area 
is immediately adjacent the pre-filter panel and has a 
plurality of generally parallel tungsten wire members eX 
tending across the area which in operation impart to the 
particles within the air flow a positive electrical charge as 
they move nearby. The particle collector area follows flow 
wise the ionizer area, and includes a plurality of alter 
nately charged and grounded plate members oriented tO 
align stream wise with and transversely across the air flow. 
Electrical power is supplied the electrostatic precipitator by 
means of spring loaded contacts touching a particle col 
lector plate. The plates are interconnected thus spreading 
the electrical charge, also the ionizer filaments are 
charged by their attachment to the charged collector 
plates. In the electronic air filtering means the electro 
static precipitator structure precedes an after-filter agglo 
meration assembly which functions to retain any particles 
which may be disengaged from the particle collector while 
in operation. 
A new and novel feature of this invention is that by 

placing the pre-filter, ionizer and particle collector in one 
unit it can be removed from the electronic air filtering 
means as an entity and easily opened for inspection, 
cleaning, and maintenance thereof, and the unit is made 
easy for such by the finger pressure removable mounting 
of the outer screen which normally collects only larger 
particles and trash from the air. 

In another preferred specific embodiment of this inven 
tion for use with duct and wall mounted electronic air 
filter structures employing a plurality of electrostatic pre 
cipitators in a unit and located adjacent one another, the 
cell structure is similar in type except for the method of 
transferring electrical power. Electrical power is trans 
ferred to the chargeable plates by contacts in the elec 
tronic air filter structure touching leaf spring contacts en 
gaged with the supporting means of the chargeable plates 
in the particle collector. The leaf springs are located on 
opposite ends of the particle collector structure, thus pass 
ing the electrical power into and through the plates of the 
particle collector. The novel and new features of this em~ 
bodiment are similar to those of the first embodiment. 
One object of this invention is to provide a new and 

novel electrostatic air filter means overcoming the afore 
mentioned disadvantages of the prior art devices. 
Another object of this invention is to provide a modular 

electrostatic air filtering means which is easily adaptable 
to previous electronic air filter structures and with at least 
the efficiency of prior art devices, ‘and easier to inspect, 
clean and maintain. . 

A further object of this invention is to provide such an 
electrostatic air filtering means which is easy to inspect, 
maintain and clean. 

Still another object of this invention is to provide an 
electrostatic air filter means which has a minimum of 
parts, is compact in size, and economical to manufac 
ture. 

Various other objects, advantages, and features of the 
invention will become apparent to those skilled in the art 
from the following discussion, taken in conjunction with 
the accompanying drawings, in which: 

FIG. 1 is an exploded fragmentary perspective view of 
a preferred specific embodiment of this invention; 
FIG. 2 is a side elevation view of the preferred specific 

embodiment of FIG. 1 partly cut away; 
FIG. 3 is a frontal elevation view of the invention 

partly cut away; 
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FIG. 4 is a schematic diagram of the electrical circuit of 

the preferred specific embodiment shown in FIG. l; 
FIG. 5 is an enlarged cut out perspective view of the 

entryway with the pre-filter panel partly removed; 
FIG. 6 is an enlarged cut out perspective view of the 

entryway showing the pre-ñlter panel partially slid away 
exposing the ionizer area; 
FIG. 7 is a sectional view taken on line 7_7 of FIG. 6; 
FIG. 8 is a perspective view of a duct mount type pre 

ferred specific embodiment of this invention with the con 
trol means cover removed; 

FIG. 9 is a schematic diagram of the electrical circuit 
for the duct mount type preferred specific embodiment of 
this invention; 

FIG. l0 is an exploded perspective view of the duct 
mount type preferred specific embodiment of this inven 
tion; 

FIG. ll is an exploded perspective view of the compact 
duct mount type preferred specific embodiment of this in 
vention; 
FIG. 12 is a sectional view taken on the line 12--12 of 

FIG. 1l; 
FIG. 13 is an exploded perspective view of the wall 

mounted type preferred specific embodiment of this in 
vention; 

FIG. 14 is a front elevation vieW of the invention partly 
cut away exposing the pre-filter support frame, ionizer area 
and particle collector; 

FIG. l5 is a cut out perspective view of the invention 
partly cut away; 

FIG. 16 is a partial sectional View taken on line 16-16 
of FIG. 14; and 
FIG. 17 is a schematic diagram of the electrical circuit 

of the wall mount type preferred specific embodiment of 
this invention. 
The following is a discussion and description of pre 

ferred specific embodiments of the electrostatic air filter 
ing means of this invention such being made with refer 
ence to the drawings, whereupon the same reference nu 
merals are used to indicate the same or similar parts and/ 
or structure. It is to be understood that such discussion 
and description is not to unduly limit the scope of the 
invention. 
The improved electrostatic air filter means of this in 

vention is specifically disclosed herein in two preferred 
primary embodiments, namely one intended preferably 
for use in ceiling mounted type electronic air filtering 
means as 10 where the electrostatic air filtering cells oper 
ate collectively but not immediately adjacent; and in a 
second embodiment, namely where the electrostatic air 
filtering cells operate adjacent and collectively, preferably 
in duct and wall mount type electronic air filtering means 
as 12, or the duct mount type electronic air filter means 
14. As shown generally in FIGS. l and 2, the first named 
embodiment of this invention is for use in ceiling elec 
tronic air filtering means 10, which in operation receives 
air through openings near the ceiling 14 on which it is 
mounted, and fan 18 pulls the air through the electrostatic 
air filtering means 20, the after-filter 22 and discharges it 
through the opening 24. The types of electronic air filter 
ing means preferably using the second embodiment of this 
invention are shown generally in FIGS. 8, 10, 11, and 13; 
these are preferably intended to mount in line with the 
air return ducts of a Ventilating system and adjacent to the 
heating/cooling unit. 
The electrostatic air ñltering means 20 of both embodi 

ments is generally similar, having pre-filter panel 26, 
ionizer area 28 and particle collector 30. The pre-filter 
panel 26 is a generally rectangular section of fine mesh 
screen 32 surrounded by a frame 34 for structural sup 
port, which is retained in the front of the entryway 35 
by clips 36 on opposite sides of the entryway 35, which 
are integrally formed therewith, and a resilient means 38 
which causes the pre-filter frame 34 to be held firmly 
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against one side of the entryway 35 by pressure from the 
resilient member 38 on the other side. The pre-filter panel 
26 when in place is within the clips 36 on either side of 
the entryway 35, and is removed by compression of the 
resilient member 38 by finger pressure pushing the pre 
filter panel toward the resilient member 38, so the frame 
34 of the pre-filter panel 26 can be removed from the clip 
36 on the opposite side of the entryway 35. The pre-filter 
panel 26 is easily inserted by compressing the resilient 
means 38 with finger pressure sufficient to allow the frame 
34 of the pre-filter panel to slip into the clip member 36. 
With the pre-filter panel 26 removed the ionizer area 28 
is visible in the entryway 35. The ionizer area 28 contains 
a plurality of parallel tungsten wires 40 which operate 
to charge the particles in the air. The wires 40 are sus 
pended from support members 42 which are attached to 
the alternate chargeable plate members 44 of the particle 
collector 30, in a fashion to be generally in line with the 
adjacent groundable plate. The particle collector 30 com 
prises a plurality of generally parallel plate members con 
sisting of chargeable plate members 44 and groundable 
plate members 46, which are alternated in position spac 
ing, separated and insulated by the rod like attaching 
means 48 supporting the corners of the groundable plate 
members 46 and the chargeable plate members 44, and 
similarly attached by an insulating means 50 and a rod 
like attaching means 48. The outer groundable plate mem 
ber 52 has a raised outer member 54 that provides struc 
tural support for the electrostatic air filtering means when 
in place within the electronic air filtering means. The outer 
groundable plate member 52 contains a hole 56 allowing 
access to the nearest chargeable plate member 44 for the 
electrical contact 58. 
The preferred ceiling filter type embodiment of this in 

vention uses the hole 56 in the outer groundable member 
52 as the principle means of obtaining electrical power. 
A second preferred speciñc embodiment of this inven 

tion obtains electrical power as the first embodiment, but 
preferably electrical power is transmitted to the charge 
able plate members 44 through leaf spring contacts 60 en 
gaged in the attaching and connecting means 48 of the 
members. The leaf springs 60 touch contacts 62 in the 
housing of the electronic air filtering means which transfer 
electrical power to the means from the power supply 64 
as indicated generally in the schematic diagrams, FIGS. 4, 
9 and 17, of the control means 66 for the electronic air 
filtering means. 

In use and operation, the electronic air filtering means 
is similar regardless of the particular embodiment. ÁUpon 
energizing the system with the control means 66, a low 
amperage high voltage D.C. energy source is supplied the 
electrostatic precipitator. Particle laden air flowing 
through the electronic air filtering means first enters the 
pre-filter 26; the large particles are retained in the pre 
filter 26 and the remainder pass into the ionizer area 28 
and receive an electrical charge from the filament wires 
90 of the ionizer area 28, and pass on to the particle c01 
lector 30 in which the charged particles are repelled from 
the similarly charged plates and are attracted to the op 
positely charged or grounded plates, thereby removing 
the particles from the air and collecting them. Upon leav 
ing the particle collector 30, the air passes through the 
after-filter 22, which collects any particles that become 
detached from the plates of the particle collector 30, then 
the air returns to the Ventilating systems. After the system 
has been in operation for a period of time the plates of the 
particle collector 30 become covered with particles such 
as oil, resins, nicotines, tars and the like which must be 
removed. Upon removing the access panels from the elec 
tronic air filtering means, the electrostatic air filtering 
means 20 is removable from the system, and the after 
filter can also be removed. Cleaning of the electrostatic 
air filtering means 20 is easily done in a conventional 
dishwasher, or cleansed in a like manner. Obviously the 
electrostatic air filtering means 20 can be cleaned as a. 
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unit or the pre-filter panel 26 can be removed and the two 
parts cleaned separately and inspected for any necessary 
maintenance simultaneously. 

It is seen the electrostatic air filtering means of this in 
vention provides a very compact modular structure which 
is easily adaptable to existing electronic air filtering 
means, highly efiicient air ñltering use, greatly simplified 
in design and construction, lending itself to economical 
manufacture and easy maintenance and cleaning thus mak 
ig the unit ideal for home and small business use. 

It will be apparent from the foregoing description of 
preferred specific embodiments of the improved electro 
static air filtering means that it provides, a simple, com 
pact, and efficient electrostatic air filtering means. The de 
vice has the advantage of being a modular unit and con~ 
structed to be easily cleaned as a unit thus avoiding time 
consuming service work. 
While the invention has been described in conjunction 

with preferred specific embodiments thereof, it will be 
understood that the description is intended to illustrate 
the invention defined by the following claims. 

‘I claim: 
1. An electrostatic air filtering means adapted to be 

used in an electronic air filtering means, comprising: 
(a) a structural cell combining an outer pre~filter panel, 
an inner particle collector area, and an ionizer area 
therebetween, 

(b) said structural cell having an enclosure around said 
ionizer area defining an entryway of size substantially 
the same as said pre-filter, containing said pre~filter 
panel and ionizer area, thereby in operation directing 
the air to be filtered through said pre-filter and ionizer 
area and into said particle collector area, 

(c) said pre-filter being mesh screen and having edge 
supporting frame means and preceding in operational 
flow a particle collector and precipitator mounted 
in said particle collector area and having spaced 
substantially parallel plate members alternately 
chargeable and groundable defining passageway 
Zones, and extending substantially transversely across 
said entryway to provide said passageway zones, 
and means to charge and ground said plates, 

(d) a plurality of chargeable filament members in said 
ionizer area frnounted on said chargeable plates and 
extended substantially parallel thereto and means 
to connect said filament member to a source of 
electricity. 

(e) said pre-filter panel and said enclosure around said 
ionizer area having means to resiliently maintain said 
panel in operation position with said panel being 
easily removable rfor cleaning and maintenance of 
said electrostatic air filtering means by finger pres 
sure releasing same from said enclosure against the 
force resiliently maintaining said panel in position, 

(f) said pre-filter panel placed within said entryway is 
constructed to be placed generally perpendicular to 
the operationally entering air fiow, 

(g) said pre-filter panel is held at said entryway by 
means of clips integrally formed in the entryway 
and a resilient forcing member to retain said panel 
in proper operational perspective within said clips, 

(h) said resilient forcing member is located within said 
clip and compression of it allows said panel to be 
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easily removed from said clip on the opposite side 
of said entryway, 

(i) said particle collector area has said groundable 
plates alternating in placement order with said 
chargeable plates and such that said groundable 
plates are on the extremities thereof, 

(j) said plate members of said particle collecting area 
are uniformly connected to like members in a layer 
type arrangement by a series of rod members passing 
through holes in said plate members and substantially 
evenly separated by a series of sleeve members placed 
on said rods and between said like plates, 

(k) said chargeable plates and attached ionizer fila 
ments of said precipitator obtain electrical power 
through contact with a spring loaded contact located 
within said electronic air filtering means when in 
stalled therein such that said electrostatic air filtering 
‘means operate nonadjacently, 

(l) said spring loaded contact touches said charged 
plate by entering the structure through a hole in the 
outermost one of said groundable plates and contacts 
the adjacent one of said chargeable plates, 

(m) `said chargeable plates of the particle collector ob 
tain electrical power through leaf spring contacts 
engaged with said chargeable plates, and 

(n) said leaf spring contacts provide electrical continu 
ity between adjacent cells when a plurality of said 
cells are used in an electronic air filtering means. 

2. An electrostatic air filtering means as described in 
claim 1, wherein: 

(a) said filament members secured to said chargeable 
plates through support clip members to position said 
filament members centrally of adjacent one of said 
chargeable plates, and 

(b) said structural cell removable as a complete, com 
pact single unit with all of the charged and filter 
panels for repair and maintenance. 

3. An electrostatic air filtering means as described in 
claim 2, wherein: 

(a) said outer groundable plate member having a raised 
outer member to provide a restriction and support 
for said pre-filter panel when in the assembled 
condition, and 

(b) said groundable plate members and said charge 
able plates separated by an insulating means and rod 
like attaching means. 
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