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@ Filter element for electrostatic air cleaner.

@ An insulating ribbon 10 coated on both faces within an
electrically conductive paint is wound into a spiral coil on a
core 11 and enclosed by a sheath 12. Spacers 13 areformed by
insulating strips perpendicular to the turns of the coil whose
ends are twisted through 90° and welded to the margins ofthe
ribbon. Electrical contacts to the two faces of the ribbon are
formed by contact strip 22 on the core and contact strip 24 on
the sheath (through its ends 23).
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FILTER ELEMENT FOR ELECTROSTATIC AIR
CLEANER

This invention relates to a filter element for use in an
electrostatic air cleaner. In such a cleaner air to be purified
passes through an ionizer and thence through a filter element
which electrostatically removes charged impurities.

In conventional electrostatic air cleaners the filter
element must be removed periodically for cleaning, which entails
the use of washing equipment which may not be on hand. Cleaning
also requires the time of an operative and thus increases the
expense.

According to the present invention there is provided a
filter element for use in an electrostatic air cleaner, the
element comprising an insulating support layer having on each
of its sides a layer of conductive material, the support layer
being wound to form a coil with gaps between the turns, to allow
air to pass through the gaps, axially of the coil.

Preferably the support layer is an elongate band which is
wound to form a coil of required shape. The band may have insul
ating spacers on one side, which determine the gap between succ-
essive turns of the coil. In a preferred construction each
spacer is formed by a narrow strip which extends between the
edges of the band and lies in a plane perpendicular to the surface
of the band, i.e. radial to the coil. The ends of the strip are
twisted through 90° and offset so that they can be welded to
marginal zones of the insulating band which are not covered by the
layer of conductive material.

In use, the filter element is fitted in an electrostatic
air cleaner, downstream of an ionizer. Electrical contacts are
made to each of the layers of conductive material. When the air
cleaner is operated one acts as a cathode and the other as an
anode. Air to be purified is fed through the ionizer, in which
impurity particles are charged, and then passes axially through
the coil. The charged particles are attracted to and collected
by the conductive layers acting as electrodes.
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The gap between successive turns of the coil must be
sufficiently large to prevent electrical discharge between the
layers of conductive material due to their difference in
potential.

Filter elements according to the invention can be made and
sold cheaply, as disposable items.

The invention will now be described in more detail with the
aid of an example illustrated in the accompanying drawings,
in which '

Fig. 1 is a perspective view of a filter element in
accordance with the invention,

Fig. 2 is a detail of the turns of the coil of the filter
element of Fig. 1 showing the construction of the spacers,

Fig. 3 is a view from one end of the filter element in
the direction of air flow, and

Fig. 4 is a partial diametrical section of filter element.

The filter shown in the drawings is formed from a ribbon 10
of electrically insulating material wound into a coil on a central
cover 11 and surrounded by an outer sheath 12, the turns of the
coil being separated by spacers 13. As seen particularly in Fig.2
each face of the ribbon 10 is coated with a conductive layer 14
which stops short of the edges of the ribbon to leave clear
margins 15 and 16. Each spacer 13 consists of a strip whose main
lTength 17 1ies in a plane perpendicular to the surface of the
ribbon 10 and whose ends 18 and 19 are turned through 90° and
offset to 1ie in the plane containing one edge of the length 17
so that they can be welded to the marginal zones 15 and 16
respectively.

The inner face of the innermost turn of the coil is clamped
against the core 11 by an insulating bar 20 and clamps 21 so that
the conductive layer on that face engages an electrical contact
strip 22 on the core. The outer face of the outer turn of the
coil is free of spacers and its conductive layer is engaged by the
ends 23 of an electrically-conductive resilient metal strip 24.
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The outer sheath 12 is formed of a tube of cardboard. The mid-
region of the contact strip 24 is on the outside of the sheath
with the ends passing through slots to the inside of the sheath.
The central core 11 consists of a cardboard cylinder 25 with
end caps 26 and 27. The core 11 and the sheath 12 are held
together by six rods 29 on one end of the fi]tér element and _
six similar rods 30 on the other end. An electrical terminal
28 on the end cap 26 is connected to the contact strip 22.

In the preferred construction the coil is formed from a
ribbon of polyvinylchloride (PVC) 15 meters long and 90 mm
wide coated on each side with a conductive graphite paint over
80 mm of its width, leaving marginal zones of 5 mm width at
each edge. The spacers are also formed of PVC strip which is
4 mm wide and each spacer has its ends formed by cold crimping
to lie in a plane perpendicular to the main length of the strip
and aligned with one edge thereof. These ends are welded to the
marginal zones of the ribbon. The distance along the ribbon
between spacers is conveniently about 35 mm.

The two metal contacts 24 and 28 of the filter element
engage respective supply contacts when the filter element is
fitted into an air cleaner. Each supply contact is depressed
against a spring bias when the filter element is fitted. Leaf
springs may conveniently be used.

When the air cleaner is switched on, air is passed through
a conventional ionizer operating at a voltage of about 7kV, and
thence axially through a filter element. The potential difference
between the anode and the cathode of the filter element is about
3.5kV. Charged impurity particles collect on the electrodes and
the filtered air passes on.

If the air cleaner has a filter duct of elongate cross-
section transverse to the throughflow direction several spiral
filter elements may be fitted in a row, across the duct, or else
a filter element having a generally elliptical coil may be used.
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It would be possible to use a filter element comprising a
coil of generally rectangular cross-section, although some care
in design would be needed to prevent discharge at the corners
of the coil, due to their field intensifying effect.

A coil according to the invention, coated with conductive
material on both sides, can form a capacitor of sufficient
magnitude to act as the storage capacitor in the rectifier
circuit providing the high voltage supply for the filter element.
Furthermore, if the filter includes two electrically independent
coils they can be used as the storage capacitors in a voltage
doubler circuit of the type commonly used to cbtain the high
voltage required for the ionizer section of an electrostatic
filter.
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CLAIMS:

1. A filter element for use in an electrostatic air cleaner,
the element comprising an insulating support layer having on
each of its faces a layer of conductive material, the support
layer being wound to form a coil with gaps between the turns,
to allow air to pass through the gaps, axially of the coil.

2. A filter element as claimed in claim 1 in which the
support layer has insulating spacers attached to one face to
determine the gap between successive turns.

3. A filter element as claimed in claim 2 in which each
spacer is a strip extending across the support layer between
the edges thereof and lying in a plape perpendicular to the
support layer.

4., A filter element as claimed in claim 3 in which the support
layer is a ribbon with the layer of conductive material stopping
short of the edges of the ribbon to allow a margin for the
attachment of the spacer sirips, each strip having its ends
turned through 90° and attached to the margins of the ribbon.

5. A filter element as claimed in claim 4 in which the support
layer and the spacer strips are composed of a similar insulating
synthetic resin material and are attached by welding.

6. A filter element as claimed in claim 1 or 3 in which the
layer of conductive material is formed by the application of a
conductive paint to the support layer.

7. A filter element as claimed in claim 1 or 3 in which the
coil has a central core and an outer sheath which are coupled

by rods extending across the faces of the coil to centre the core
within the sheath.
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