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appreciated that layers 180 and 206 may be joined together in a one
piece assembly by any other means known in the art such as non-
conductive tie rods that extend longitudinally through electrostatic
precipitator 50, an adhesive provided at the edges, a housing in
which the layers are received or the like. The layers may be mounted
in a housing 208 Preferably, housing 208 is an insulating member,
e.g. plastic so that filter 50 is electrically insulated. In operation, as
charged particles pass through flow path 198, they will inductively
charge electrically conductive layers 180. In this way, the first layer
180A will become, e.g., negatively charged and induce an opposite
charge (e.g. a positive charge) on the next adjacent layer 180B.

In accordance with another embodiment of the instant
invention, electrical conductive members 180 may themselves be
actively charged. An example of such an embodiment is shown in
Figures 14 - 16. Referring to Figure 15, electrostatic precipitator 50
comprises alternating porous layers or plates of a conductive
material 180 and a non-conductive or dielectric material 206.
Adjacent conductive layers are charged to different potentials so as to
produce a weak charge in the non-conductive layer which is
preferably of the same magnitude as the residual charge discussed
previously.

Each layer 180 is at a different potential so as to polarize
opposed sides of layer 206 as is shown in Figure 13. For example,
referring to the embodiment of Figure 17, each electrically conductive
layer 180 is electrically charged by a single high voltage source 230.
The high voltage source is connected to layers 180 such that
adjacent layers 180 are at different potentials. For example, layer
180B may be directly connected to high voltage source 230 and the
adjacent layers 180A and 180C may be connected to high voltage
source 230 by resistors 234 to thereby produce the potential of
conductive layers 180A and 180C. For example, layer 180 may be
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charged to -5 Kv whereas layers 180A and 180C may be charged to -
2.5 Kv. Thus, while a single high voltage source is used, charged
particles will be exposed to different potentials as they travel through
the electrostatic precipitator. Porous ground plates 238 are preferably
provided to prevent a user from accidentally touching a charged plate
180A,C. Non-conductive porous layers 206 are provided between
adjacent charge plates 180. While all plates 180 are all of the same
polarity (e.g. negatively charged), they are at different potentials. This
will cause a porous layers 206 to become polarized. In particular, as
shown in Figure 13, the surface of layer 206 adjacent plate 180B will
become positively charged whereas the portion of the same layer 206
adjacent plate 180A will become negatively charged. The reason for
this is that electrons will tend to migrate in layer 206 due to the
different polarities which are provided on opposed plates 180A and
180B. Preferably, adjacent plates 180 have a difference in potential of
at least 1 Kv and, more preferably from about 1 to 2.5 Kv. In another
embodiment, adjacent electrically conductive piates 180 may have a
difference in potential of at least about 10%.

In a preferred embodiment, porous layer 206 is made
from a dielectric material or the like. As shown in Figure 13, if plate
180A is positively charged and plate 180B is negatively charged, then
electrons will be induced to flow in non-conductive porous layer 206
such that a relatively weak negative charge will be formed in the
portion of layer 106 adjacent surface 204 of positively charged plate
180 and a relatively weak positive charge will be formed adjacent
surface 202 of negatively charged plate 180B. When charged
particles contact an oppositely charged layer of porous layer 206, a
residual charge will be maintained in the particle (since layer 206 is a
poor conductor) thereby resulting in the particles tending to remain in

layer 206 despite the air flow thereto.
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Layers 180 may be charged by any means known in the
art. For example, layers 180 may be individually connected to different
sources of current. As shown in Figure 15, mount 222 is provided.
Mount 222 comprises a plurality of posts 226 each of which
electrically connects one or more layers 180 to a source of current. In
the embodiment of Figure 15, each post 226 has an electrode 224
which engages a single layer 180.

In the embodiment of Figure 17, the electrically
conductive plate 180 having the highest potential is connected to the
high voltage source and the other electrically conductive members
180 are charged by the same current source but to different
potentials. In an alternate embodiment however, some or the
remainder of plates 180 may be inductively charged by the plates
which are connected to high voltage source 230. In this way, plates
180 which are not connected to a current source may be charged by
current leakage.

In a further alternate embodiment, electrostatic
precipitator 50 is constructed from a plurality of electrically conductive
members 180 which are electrically insulated from a ground and are
electrically insulated from each other. In such a case, the charged
particles may be used to inductively charge electrically conductive
members 180. As electrically conductive members 180 are
electrically insulated, they may be constructed from any electrically
conductive material known in the art and need not be coated with a
plastic, dielectric, ceramic or the like. Accordingly, in this construction,
electrically conductive members 180 may be constructed from, for
example, stainless steel. Preferably, the metal is coated with a
dielectric or the like as discussed previously. An example of this
construction is shown in Figure 10.

As shown in Figure 11, electrostatic precipitator 50

comprises a plurality of porous electrically conductive layers 180
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which are secured in position by insulating support member 196. For
example, insulating support member 196 may be a cylindrical
member which is constructed from plastic and therefore moulded.
Layers 180 may be made, for example, from a porous electrically
conductive material, e.g. steel wool or extended steel. Each layer 180
is secured in position in insulating support 196 by engagement of
abutment members 200 with first and second opposed surfaces 202,
204 of layers 180 (or other means known in the art). Layers 180
preferably have sufficient structural integrity, or are spaced sufficiently
far apart, such that the first opposed surface 202 of one layer of 180
does not contact second opposed surface 204 of an adjacent layer
180. A gas contained entrained particles passes sequentially through
layers 180 as it travels through flow path 198. Initially, layers 180 may
have no charge. However, as the charged particles pass through flow
path 198, they will pass through layers 180 and charge them. The
charging may occur in one of two fashions. First, if particles contact a
plate 180, then electrons will travel to neutralize the charge of the
particles thereby charging the plate. Alternately, the plates may be
inductively charged as the particles pass there through. This
embodiment is particularly useful when utilized with charged
particulate matter the itself is a dielectric such that the charge on the
particulate matter is completely neutralized by the conductive
elements. Instead, a residual charge is left on the particulate matter.
Referring to Figure 18, an embodiment of a housing for
electrostatic filter 50 for use in a vacuum cleaner is shown. Housing
208 has an internal cavity for receiving electrostatic precipitator 50.
Housing 208 is provided with a bottom plate 242 and secured thereto
by a plurality of screws which extend through screw holds 244 and
are received in screw mounts 246. In order to improve the efficiency of
electrostatic precipitator 50, the cross sectional area of the air flow

path is increased from outlet 36 to the bottom of electrostatic
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precipitator 50 (i.e. adjacent bottom 242) such as by means of
diffuser 248 which is configured as an inverted funnel. In this way, the
rate of travel of the air flow will be reduced as it passes through
electrostatic filter 50.

In another embodiment, the vacuum cleaner may be
powered by battery 220 (see Figure 5).

It will be appreciated by those skilled in the art that
various additions and modifications may be made to the instant

invention and all of these are within scope of the following claims.



