
CONDUCTIVE BEAD ACTIVE FIELD POLARIZED MEDIA AIR
CLEANER Field of Invention The present invention
relates generally to air cleaning systems and is
particularly directed to air cleaners of the type that
use an electrostatic field to polarize a media and to
polarize particles to increase the particle collection
efficiency on the media. Background of the invention
The principal of electrostatic attraction has been
used for many years to enhance the removal of
contaminants from air streams. There are three primary
categories of air electrostatic cleaners:
electrostatic precipitators, passive electrostatic
filters and active field polarized media air cleaners,
which are sometimes known under different terms.
Electrostatic precipitators charge particles and then
capture them on oppositely charged and/or grounded
collection plates. A passive electrostatic filter
(also known as an clcctrct) employs a media (or
combination of different media) that through some
combination of treatment and/or inherent properties
has an electrostatic charge. Particles entering the
filter media that have an electrostatic charge are
attracted to the charged media filter materials that
have the opposite 



electrostatic charge.An active field polarized media
air cleaner uses an electrostatic field created by a
voltage differential between two electrodes. A
dielectric filter media is placed in the electrostatic
field between the two electrodes. The electrostatic
field polarizes both the media fibers and the
particles that enter, thereby increasing the
efficiency of the media and the air cleaner. A
dielectric material is an electrical insulator or a
substance that is highly resistant to electric current
that can also store electrical energy. A dielectric
material tends to concentrate an applied electric
field within itself and is thus an efficient supporter
of electrostatic fields. A further electrostatic air
filter design is disclosed in Canadian Patent No.
1,272,453, in which a disposable rectangular cartridge
is connected to a high voltage power supply. The
cartridge consists of a conductive inner center
screen, which is sandwiched between two layers of a
dielectric fibrous material (either plastic or glass).
The two dielectric layers are, in turn, further
sandwiched between two outer screens of conductive
material. The conductive inner center screen is raised
to a high voltage, thereby creating an electrostatic
field between the inner center screen and the two
conductive outer screens that are kept at an opposite
or ground potential. The high voltage electrostatic
field polarizes the fibers of the two dielectric
layers. 



Pleated filters arc also well known. A pleated filter
is formed from a sheet of filter media folded into a
series of pleats. One type of pleated filter, known as
a mini-pleat filter, has smaller more closely spaced
pleats. The peaks between adjacent pleats of a
mini-pleat filter are spaced no more than 20 mm apart
and typically range from 5.0 mm to 7.0 mm
apart.Mini-pleat air filters typically utilize 7/8 to
1 1/4 inch deep pleats with very narrow air spaces
(1/8 inch) between, making it possible to pack more
filter paper into a standard frame than can be done
with traditional deep, corrugated pleats. The abutting
folds of a mini-pleat filter are separated and held in
place by glue beads, threads, ribbons, tapes, strips
of medium, or a continuous piece of glass, foam or
plastic spaced within the width of the medium.
Mini-pleat filters contain almost twice as much filter
paper as deeply pleated filters or corrugated
separator filters of equal frame size. US patent
2,908,348 to Rivers shows the use of conductive
stripes applied to a pleated media for generating
electrostatic fields. The stripes serve to create an
electrostatic field within the pleated filter media.
US patent 6,497,754 to Joannou shows a pleated filter
with conductive strings attached to the top edges and
bottom edges (peaks) of the pleated folds. Applying a
high voltage potential between the top and bottom
peaks of the pleated folds generates an electrostatic 



field within the pleated filter material. Summary of
the invention The present invention is embodied in a
filter media in which conductive beads arc used to
support and/or hold together the media and generate an
electrostatic field within the media. The present
invention is further embodied in a pleated filter
media in which conductive beads or members are used to
support the media, space the pleated surfaces apart,
add-Astrength to the overall assembly, in a
multi-layer media, hold layers together and in all
cases generate an electrostatic field within the
media. In accordance with the present invention, an
electrostatic field is created within the media by
applying a high voltage differential between adjacent
conductive beads, thereby increasing the efficiency of
the filter. Brief description of the drawings Figure 1
is a mini-pleat filter containing conductive beads in
accordance with the present invention. Figure 2A is an
isometric drawing, partially in schematic form, of a
mini-pleat filter containing conductive beads in
accordance with the present invention. 



Figure 2B is an isometric drawing, partially in
schematic form, of a non-pleated filter containing
conductive beads in accordance with the present
invention. Figure 3 is a cross-sectional view of the
filter media and conductive beads of the filter shown
in figure 2B in accordance with the present invention.
Figure 4 illustrates a first embodiment for applying
an electrostatic field to a filter media in accordance
with the present invention.Figure 5 illustrates a
second embodiment for applying an electrostatic field
to a filter media in accordance with the present
invention. Figure 6 illustrates a third embodiment for
applying an electrostatic field to a filter media in
accordance with the present invention. Figure 7 is a
cross-sectional view of the filter media and
conductive beads of the filter shown in figure 2A in
accordance with the present invention. Detailed
description A pleated filter 10 shown in figure 1
includes a rigid frame 12 of typically plastic or
metal that encloses pleated filter material 14. The
filter illustrated is a mini-pleat filter with
parallel conductive beads holding the pleats of the
mini-pleat filter in place. In particular,
substantially parallel conductive beads 16 and 18 are
illustrated in figure 1. Depending 



upon the size of the mini-pleat filter configuration,
there may be one, two or many parallel conductive
beads holding the pleated filter material 14 in place.
As shown in figure 2A, pleated filter media 14 is held
in place by a top conductive bead 16A and a bottom
conductive bead 16B that arc respectively above and
below the pleated filter media 14. Parallel to
conductive beads 16A and 16B is an adjacent pair of
rows of conductive beads, namely top conductive bead
18A and bottom conducted bead 18B. Typically, parallel
rows of conductive beads are spaced one half to three
quarters of an inch apart on each side of the filter
media 14.A cross-sectional view of the filter media
and conductive beads from figure 2A is shown in figure
7. The filter media 14 is sandwiched between the top
and bottom conductive beads 16A and 16B. Specifically,
the filter media 14 is held in place by the top
conductive bead 16A. Additionally, the filter media 14
is held in place by the bottom conductive bead 16B. As
shown in both figure 2A and figure 4, one terminal of
a high voltage power supply 108 is coupled to
conductive beads 16A and 16B on the top of the media
filter 14. The other terminal of the high voltage
power supply 108 is coupled to conductive beads 18A
and 18B on the bottom of the media filter 14. In one
embodiment, the high voltage applied to the conductive
beads provides for an electrostatic field ranging from
3-30 kv/cm in the 



filter material 14. The spacing between conductive
beads and the voltage applied thereto may be selected
appropriately so as to generate the desired field
strength for the particular filter media. It has been
found that when conductive beads were applied to a
nominal MERV 11 pleated media and an electrostatic
field was established, filter efficiency at 0.3-micron
particle size went from 31% to 59% (a 90% increase).
Conductive beads of the present invention may also be
applied to filters of different form factors such as a
bag or stock filter. Furthermore, the conductive beads
of the present invention may also be applied to
filters of different filter media. For example, the
filter media 14 can be composed the fibers from
different portions of the triboelectric
scale(electret). The filter media 14 may be
essentially of one filter material or layers of
different filter materials. As used herein the term
"bead" means any material such as glue, thread,
ribbon, tape, strips, or continuous piece of glass,
foam, metal or plastic or any other material that
adheres to the surface of the filter media or is made
to adhere to the surface of the filter media upon
which it rests and provides some mechanical support to
such filter media. Figure 2B and figure 3 provide an
illustration of the use of conductive beads of the
present 



invention in substantially flat filter media 20. In
particular, a top conductive bead 22A and a bottom
conductive bead 22B that are above and below the flat
filter media 20 support flat filter media 20. Parallel
to conductive beads 22A and 22B is an adjacent pair of
rows of conductive beads, namely a top conductive bead
24A and a bottom conductive bead 24B that also support
flat filter media 20. One terminal of a high voltage
power supply 108 is coupled to conductive beads 22A
and 22B on the top of the media filter 20. The other
terminal of the high voltage power supply 108 is
coupled to conductive beads 24A and 24B on the bottom
of the media filter 20. Alternate ways of connecting
the high voltage power supply 108 to the conductive
beads on top and bottom of the filter media are shown
in figures 5 and 6. In figure 5, one terminal of the
high voltage power supply 108 is connected to a first
conductive bead 16B below the filter media 14. The
other terminal of the high voltage power supply 108 is
connected to a second conductive bead 18A above the
filter media 14. Applying a high voltagepotential to
conductors on alternate sides of the filter media 14
forces the electrostatic field to pass through the
filter media 14 and may provide a stronger
electrostatic field within the interior of the filter
media 14. In figure 6, the one terminal of the high
voltage power supply 108 is connected to a first 



conductive bead 16A. The other terminal of the high
voltage power supply 108 is connected to a second
conductive bead 18A, which is on the same side of the
filter media 14 as the first conductive bead 16A.
Applying a high voltage potential to conductors on the
same side of filter media 14 may provide easier
connections to the power supply 108. Other
combinations of connections are possible. For
instance, one terminal of the high voltage power
supply 108 could be connected to conductors on top and
bottom of filter media 14 and the other terminal of
the high voltage power supply 108 connected to a
single conductor, either on top or on bottom of filter
media 14. Use of the present invention promises to
make active field polarized media air cleaners easier
to manufacture and therefore more economical to
purchase. Although the conductive beads of present
invention could be applied to either flat or pleated
media, it is particularly advantageous as an integral
part of the mini-pleat filter configuration with
conductive glue beads. The invention(s) disclosed
above could be used in variety of ways, including, but
not limited to, use in HVAC systems, self-contained
filter/fan units, and industrial air cleaning systems,
and dust collectors. While the above embodiments
primarily describe flat filterconfigurations, the
inventions could be adapted to other configurations as
well: including 



but not limited to V-bank groupings of multiple flat
panels, interconnected groupings of panel and V-Bank
units, cylindrical filters for dust collection
systems, etc. Further, any and all of these could be
coupled with ionizing or polarizing arrays upstream or
downstream of the device to improve efficiency.What is
claimed is: 1. A filter comprising: a sheet of filter
material; a first conductive bead applied to said
sheet of filter material and providing support for
said filter material; and a second conductive bead
substantially parallel to said first conductive bead
applied to said sheet of filter material and providing
support for said filter material. 2. A filter in
accordance with claim 1, wherein said sheet of filter
material is a pleated sheet of filter material. 


