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(54) ASPIRATEUR UTILISANT LA FILTRATION
ELECTROSTATIQUE ET PRECIPITATEUR
ELECTROSTATIQUE POUR UTILISATION CONNEXE

(54 VACUUM CLEANER UTILIZING ELECTROSTATIC
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USE THEREIN

(57) A method for filtering a dirty air stream in a vacuum cleaner to obtain a clean air stream comprises subjecting the
dirty air stream to a first cyclonic separation stage to obtain a partially cleaned air stream and subjecting the partially
cleaned air stream to an electronic filtration stage and optionally a second cyclonic separation stage to obtain the clean
air stream. The electronic filtration stage is optionally removable with a cyclonic cleaning stage from the vacuum
cleaner. The electronic filtration stage is optionally an electrostatic precipitator which utilizes air flow through the
vacuum cleaner to generate the voltage used by the electrostatic precipitator.
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of upper surface 160 and wall 142 describes opening 36 which is the
clean air outlet.

As can be seen in Figure 8, downstream portion 118 of the
dirty air supply conduit is removed from housing 106 with container
120. Sealing means, such as O-ring 104 may be provided to join ends
126 and 128 in air flow communication when bin 120 is replaced in
housing 106 so as to prevent any leak or any substantial leak where
ends 126 and 128 meet.

Lid 150 may be releasably mounted to container 120 by any
means known in the art. Referring to Figure 9, lower end 164 of lid
150 is provided with a recessed surface 166 having two protrusions 168
provided therein. Upper end 170 of container 120 is provided with
bayonet mounts 172 for receiving protrusions 168. Accordingly, once
container 120 is removed from housing 106, lid 150 is rotated slightly
counter clockwise so as to release the bayonet mount whereby lid 150
may then be lifted from container 120 thus allowing container 120 to
be emptied.

Referring to Figures 10 - 12, a preferred embodiment for an
electrostatic filter is shown. In this embodiment, filter 50 is an
electrostatic precipitator. In accordance with the instant invention,
filter 50 preferably uses air flow and, more preferably, the air flow
through filter 50 itself, to generate the electrostatic charge which is
utilized by filter 50.

As shown in Figures 10 - 12, filter 50 comprises a container
180 having a plurality of members 210 which rotate therein in
response to the flow through chamber 180 of a fluid (eg. air).
Accordingly, container 180 may have sidewalls 182, bottom 184 having
upper surface 188 and lower surface 190, and top 186 having upper
surface 192 and lower surface 194. Top and bottom 184 and 186 may be
of any particular configuration that define end walls of container 180.

Tt will be appreciated that while sidewalls 182 are cylindrical as shown
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in Figure 10, they may be of any particular shape provided that
container 180 has a closed environment for the rotation of members
210. It will further be appreciated that container 180 must have at least
one air inlet 196 and at least one air outlet 202 so as to produce
movement of members 210 in container 180. Preferably, container 180
has a plurality of air inlets 196 and air outlets 202.

As shown in Figure 10, air inlets 196 are provided in
bottom 184 and air outlets 202 are provided in top 186. It will be
appreciated that the openings for air inlets and air outlets 196 and 202
are preferably sized so as not to permit the passage there through of
members 210 and are sized and positioned to permit the effective
movement of air in container 180 to move members 210 to produce a
high voltage potential.

Members 210 and sidewalls 182 are constructed from any
material which will generate the high voltage potential and transmit it
to conductive layer 204 due to the rotation (eg. cyclonic flow) of
members 210 in container 180. Preferably, members 210 are made from
styrofoam and walls 182 are constructed from a plastic. The friction of
styrofoam balls 210 against one or more of sidewalls 182, bottom 184
and top 186 produce the high voltage potential. It will be appreciated
that members 210 may be of any aerodynamic shape the will travel
within container 180 to produce frictional engagement with the walls
of container 180 due to the air flow there through.

Means is provided to cause members 210 to move within
container 180 so that a high voltage potential develops between
members 210 and container 180. Preferably, at least one of the air inlets
196, and preferably each of the air inlets 196, are configured so as to
cause the air to circulate or rotate within container 180 and entrain
members 210. It will be appreciated that directing vanes or the like
may also be included with filter 50 (inside or outside container 180) so

as to cause the air to circulate within container 180. The vanes, air
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inlets 196 or the like define means which cause members 210 to move
sufficiently within container 180 so as to develop a high voltage
potential between members 210 and container 180. In the preferred
embodiment of Figure 10, air inlets 196 comprise a flange 198 which is
angled with respect to upper surface 188 of bottom 184. Opening 200 is
positioned beneath flange 198. As the air travels towards bottom 184,
the air encounters flange 198 and is deflected to rotate within container
180 and entrain members 210.

A conductive layer 204 is provided for receiving and
conducting the high voltage potential to electrode means for
imparting a corona discharge to particles 212 which are entrained in
the air stream travelling towards filter 50. Preferably, the electrode
means is positioned upstream from container 180 so as to charge
particles 212 prior to their entry into container 180. Referring to Figure
11, conductive layer 204, which may be a thin layer of a conductive
metal, is provided on the exterior surface of sidewalls 182 by any
means known in the art. Electrodes 208 are electrically connected to
conductive layer 204 by any means known in the art. Preferably,
electrodes 208 are electrically connected to conductive layer 204 by
means of lower walls 206 to which conductive layer 204 is also applied
(see for example Figure 12).

It will be appreciated that electrodes 208 may be of any
configuration that will produce a corona discharge so as to charge
particles 212 oppositely to the charge of styrofoam balls 210. As shown
in Figure 10, electrode 208 comprises an inward extension of lower
walls 206 so as to impinge on the air flow stream passing towards
bottom 184. It will be appreciated that a plurality of electrodes
extending transversely across the airflow stream from one side of
container 180 to the other may be utilized.

When particles 212 in the air stream come into proximity

or in contact with styrofoam balls 210, they are electrostatically
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attracted to each other as they are oppositely charged. Thus, particles
212 are removed from the air stream and the treated air exits top 186
via outlets 202.

Container 180 may be positioned at any position in the
dirty air flow path of the vacuum cleaner. For example, as shown in
Figure 2, it may be positioned downstream from first stage cyclone 32.
Alternately, as shown in Figure 3, it may be positioned downstream
from second stage cyclone 60. Referring to Figure 5, which uses only a
single cyclone in the filtration means 30 of vacuum cleaner 100, filter
50 is positioned in cylindrical wall 142 of outlet 36. Accordingly, when
cyclone bin 120 is removed from vacuum cleaner 100, filter 50 is
automatically removed from vacuum cleaner 100 and is accessible for
cleaning. If members 210 are made from a water resistant material (eg.
styrofoam), filter 50 may be cleaned by placing filter 50 under a stream
of running water (eg. from a faucet). The water passing through filter
50 will remove particulate matter that is electrostatically attracted to
members 210. It will be appreciated that filter 50 may also be
positioned in cavity 214.

Electrostatic filter 50 may be removably receivably
mounted in outlet 36 by any means known in the art. Referring to
Figure 5, wall 142 has angled flange members 216 provided on the
inner surface thereof on which electrodes 208 are seated. A locking
means, such as a hinged flap or a deformable flange 218 may be used to
lockingly hold filter 50 in position when the vacuum cleaner 100 is in
operation. It will also be appreciated that a bayonet mount may be
utilized. Outlets 202 may be sized to receive a user’s fingers in which
case outlets 202 may also function as a handle for filter 50. Alternately
a handle may be provided on top 186.

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

appreciated that by using the air flow to move members 210 within
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container 180, only a minimal amount of power is required to generate
a high voltage potential thus permitting the electrostatic precipitator
50 as shown in Figures 10 - 12 to be included in a battery operated
appliance.

It will be appreciated that the preferred embodiment of the
electrostatic precipitator 50 of Figures 10 - 12 may be used in other
applications and need not be confined to use in a vacuum cleaner.

The cleaned air after passing motor 122 may then exit
housing 106 via outlet 132 or it may first optionally pass through
chamber 134, which may contain a further filtration means (eg. a
HEPA™ filter) an a further electrostatic filtration means.

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.



