| MPROVED ACTI VE FI ELD POLARI ZED MEDI A Al R CLEANER
Field of Invention The present invention relates
w@enenadssy to air cleaning systenms and i s partPCUSI00§062763
directed to air cleaners of the type that use an
el ectrostatic field to polarize a nedia and to
pol arize particles to increase the particle collection
ef ficiency on the nedia. Background of the invention
The principal of electrostatic attraction has been
used for nmany years to enharice the renoval of
contamnants fromair streans. There are three primry
categories of air electrostatic cl eaners:
IMPROVEBDACAUIVE FIEED ROL ARTZED MBBEA WARAITACANERL at i ¢
filters and active field polarized nedia air cleaners,
whi ch are soneti mes known under different terns.
El ectrostatic precipitators charge particles and then
capture them on oppositely charged and/or grounded
collection plates. A passive electrostatic filter
Fiel®dAaviapiow as an el ectret) enploys a nmedia (or
conmbi nation of different nedia) that through sone
conmbi nation of treatnment and/ or inherent properties
has an el ectrostatic charge. Particles entering t he

filter.med] e.,an el ectr.ostatic
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have the opposite electrostati.c charge, An active fj

to gpflagereef thetins that pscanealperosiatie é’legﬁ togolseie Gercits aad 16 polarize
field created by a voltage differential between two

paréitles torindresse the gamtickecoHeeion;dfficienqysd the medigt aced in the
el ectrostatic

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 know as an electret) 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.



field between the two el ectrodes. A dielectric
material is an electrical insulator or a substance

wa bav/oresshi ghly resistant to electric current PEEHUSIA6062763
al so store electrical energy. A dielectric materia
tends to concentrate an applied electric field within
itself and is thus an efficient supporter of
el ectrostatic fields. The electrostatic field
pol ari zes both the nedia fibers and the particles that
enter, thereby increasing t e efficiency of the nedia
and the air cleaner. The efficiency of the filter is
the percentage of particles renoved fromthe air
stream at a given particle size, or for a range of
particle sizes. A further electrostatic air filter
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The two dielectric |layers are, in turn, further .
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~material. The conductive .inner center screen is raised
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field between the conductive inner center screen and
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opposite or ground potential. The high voltage
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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 conductive 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 diclectric layers.

The air cleaners may be installed in a variety of configurations and situations, both as part
of a heating ventilating and air conditioning (HVAC) system and in standalone air

moving/cleaning systems. In smaller HVAC systems (e.g. residential and light



novi ng/ cl eani ng systens. In smaller HVAC systens (e.g.
residential and |lightcomercial), the air cleaner
wpanehmsare often installed in a flat confi gureCT/082006/062763
(perpendicular to the airflow) or in angled filter
tracks. In larger systens, banks of air filters are
typically arranged in a V-bank configuration where
multiple separate filters are positioned to forma
Z-fold filter perpendicular to the axis of airflow.
Summary of the invention The-i nvention is enbodied in
i nprovenents to active field polarized nedia air
cl eaners. AERODYNAM C FRONT COALI NG I n accordance with
cominercid)) eet ainflednize pprebssaravfteminstatledin a Hat\tobfigkration (perpendicular
configuration of active field polarized nedia air
to thé BRAGK Por iacahgl@a Fil@Ptras OV Bt & sfeh1banke OF bif filfesiané figically
ront edges of adjacent active field polarized nmedia
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C Ing provides a lower formdrad airflow to reduce

' r stati.c pressure drop,(resistance to airflow).
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front cowing provides a recess for concealing the

hi gh vol t age power supply inside the aerodynam c front

cow i ng, providing protection and insul ation of the
Sumbecy of thalinveoiponent s. Further, the cow ing serves as

a wre chase for running both high and | ow voltage

wi res between air cleaner panels and adjacent air

cl eaner nodul es. REAR DOUBLE H NGE Al R SEALIn
TheGRRAERNE @ mibblied 30 fhiieVeAsRE®lachle FiBR HolLBBMedia air cleaners.

I nvention, a V-bank configuration of active field

pol ari zed nedia air cleaners includes a rear double

hi nge joining rear edges of

AERODYNAMIC FRONT COWLING

arr

In accordance with one aspect of the present invention, a V-bank configuration of active
field polarized media air cleaners includes an aerodynamic front cowling joining front
edges of adjacent active field polarized media panel air cleaners facing the airflow. The
front cowling provides a lower form drag airflow to reduce filter static pressure drop
(resistance to airflow). In addition, the hollow interior of the aerodynamic front cowling
provides a recess for concealing the high voltage power supply inside the aerodynamic
front cowling, providing protection and insulation of the electrical components. Further,
the cowling serves as a wire chase for running both high and low voltage wires between air

clcancr pancls and adjacent air cleancr modulcs.

REAR DOUBLE HINGE AIR SEAL



adj acent active field polarized nedia air cleaners.
The rear doubl e hinge provides a positive seal between
wa@epoaoasst active field polarized nmedia air cl eBeiBEUS2006/062763
t hereby reduci ng bl ow by between adj acent active field
pol ari zed nedi a air cleaners and increasing
efficiency. | MPROVED ELECTRODE FOR PCOLARI ZED MEDI A Al R
CLEANER | n accordance with another aspect of the
present invention, the high yoltage el ectrode is nade
froma conductive extruded pfastic netting or other
simlar material that provides for significantly
hi gher operational voltages and therefore higher
In ectordinmecwith .anflEst STVECCENTERSSCRERNLOND: \WiRkriBcenfiguration of
H GH VOLTAGE PONER SUPPLY I n accordance with yet
activeofidle pokeized inedia dihéleqcesmbludédwy tat doible hidige jéihAig reameedges of
active field polarized nedia air cleaners nmay share a

adpbfl] £49E Hcly PIIADRI RAVEE SUBRENers.! Thé Yedt BBIVIE hindefl provides a
one active field polarized nedia air cleaner shorts
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sane power supply to continue operating normally.
effidencyi onal | y, the high-voltage power supplies may be

made variable so that an optimal voltage may be

sel ected that provides an optinumelectrostatic field

wi t hout arci ng. DI ELECTRI C MEDI A SUPPORT FRAME | n
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i nvention, an active field polarized nedi a

fe)t/)y reducing

In accordance with another aspect of the present invention, the high voltage electrode is
made from a conductive extruded plastic netting or other similar material that provides for

significantly higher operational voltages and therefore higher efficiencies.
RESISTIVE CENTER SCREEN AND VARIABLE HIGH VOLTAGE POWER SUPPLY

In accordance with yet another aspect of the present invention, more than one active field
polarized media air cleaners may share a single high voltage power supply. In such
manner, if one active field polarized media air cleaner shorts out, the resistance of the
center screen will limit the current drawn from the high-voltage power supply by the short
circuit, thereby permitting the other active ficld polarized media air cleancr sharing the

same power supply to continue operating normally.

Additionally, the high-voltage power supplies may be made variable so that an optimal

voltage may be selected that provides an optimum electrostatic field without arcing.



air cleaner includes a dielectric nedia support frane
havi ng on one side a recess or shelf for holding the
w@enrmeresscr een and/ or the filter nmedia and on PEEUSINE062763
side a protrusion for creating a positive seal with
the conductive holding frane that hol ds the conductive
outer screens. The dielectric nmedia support frane
all ows the center screen to extend to the edge of the
filter nmedia without shorting or arcing to the
conductive outer screens or™to the conductive hol di ng
frame, an arrangenent that provides a nore uniform
el ectrostatic field throughout the filter media. The
border provided by the dielectric nedia support frane
al so prevents the spraying of corona at the edges of
DIENECTRIC RMIEDROSUPPORT BRAREDN. The positive seal
between the dielectric nedia support frane and the
conductive holding frame reduces air |eakage (bl ow by)
bet ween the conductive holding frame and the edge of
the filter.nmedia. Th Lelectric | a r r .
In gebirdgnec it Thoh ashaf of o] it FvERR of 4PAR, fetl BRzed medta
~material. FLAT. CONDUCTIVE OQUTER SCREEN For a re
air Glgeney Ry et ASKECBIR VISEH SUPRRI BRI LoRHg PHERCHTT & ropess or shelf
more uniformfield throughout the active field, )
forgwiding thedcentsd isereen and/ptha dilter mediacanddnctbe wehes gidsra protrusion for
screen is nmade relatively flat as conpared to the
crebitigyh pbstioeiteat wathrthe osndukctipe holdingr franae thiat bolids ¢hadconductive outer
pol ari zed nedia air cleaners. The flatness of the

ScrOdHsEThS GleRR M Bedt @{éﬂi&ﬁfrﬂﬁe dEOWMOthR deflenbirv@l 16 dxt@iddo the edge
material as conpared to the dielectric filter

of TR fiftbAne iYRRMERP sﬁﬂ)ﬁﬂgvoga-F@i% &N BGtlductive outer screens or to the

conductive holding frame, an arrangement that provides a more uniform electrostatic field
throughout the filter media. The border provided by the dielectric media support frame also
prevents the spraying of corona at the edges of the center conductive screen. The positive
seal between the dielectric media support frame and the conductive holding frame reduces
air leakage (blow-by) between the conductive holding frame and the edge of the filter
media. The dielectric media support frame can be made of either rigid or flexible plastic

material.
FLAT CONDUCTIVE OUTER SCREEN

For a morc uniform distancc between clectrodes and thercforc a more uniform ficld
throughout the active field polarized media air cleaner, the conductive outer screen is made
relatively flat as compared to the flexible outer screens of prior art active field polarized
media air cleaners. The flatness of the outer screen is achieved by using a relatively rigid

material as compared to the dielectric filter material.



One of the problens in prior art active field
pol ari zed nedia air cleaners is the area where the
whe@nowsst age probe contacts the center screenPCT/US2006/062763
Typically in the prior art, the high voltage
connection is made with a probe or clip that contacts
the center screen (or electrode) over a relatively
small area. In sone cases, the contact becones poor
The problemwi th this arrangenent is that over tine,
the point of contact can ar®  spray and erode the area
of contact on the el ectrode and nmake | ess certain
contact. As this erosion progresses, it can accelerate
to the point where contact is no | onger being nmade.
The present invention overcones this problem and
IMPROMED FEGH VOLTA@ECONTAQTI ty by various means
maki ng the high voltage contact a |arge area by neans
of a disc and/or disc and fastener that spreads the
connection over a far wi der surface of the electrode
V%' e Vv ous_enbo nvent i on,w
On? HE l}?i ﬁf;l\%xls 11%880 %P%&vesfée?(igolggze | ringcﬁfl air cleoatnﬁrs ig IEheVYirea where
es mould work as well. Also, there is.a. tendenc
the l@gﬁﬁf»g@g%mﬁ LOBHGFohe ater SOrRR L ERiCYH i thngrior at, the high
hi gh-vol tage probe. To reduce spraying and arcing in
voltdge compedionwisemede heitthiaghrobe| aragle firas rontasist Hist eentdrescreen (or
center screen, a high-voltage probe enclosed in a high
elevt@ddep@ees bilelaﬁvély gnal btedIn Brmefcaghgs ded pdritact befombe poor. The
draw ngs Figure 1 is an isonetric drawing of a

proBldsf it thisOfrrAGEin¥et fs'tﬁit%vi%@ kitdel BRApITRObRCHItdct ChRARE spray and
panel s arranged in a V-bank conflguratlon in

eroﬁg Gy dang cmntapt 51{19:1@%1?&1%% ahf 110 i & c't SA?thlS erosion

Cross-secti onal view o ['urali ty of active

ol ari zed ned ir,_cleane
pro%resses 4C Gan " BeCeferate to the pomt where contact is no longer being made. The

present invention overcomes this problem and maintains air cleaner integrity by various
means making the high voltage contact a large area by means of a disc and/or disc and
fastener that spreads the connection over a far wider surface of the electrode. While
various embodiments of the invention will show the high-voltage contact area as circular,

other shapes would work as well.

Also, there is a tendency to spray corona and/or arc in the region of the high-voltage probe.
To reduce spraying and arcing in the region where the high-voltage probe contacts the
center screen, a high-voltage probe enclosed in a high voltage shield is provided.

Brief description of the drawings

Figure 1 is an isometric drawing of a plurality of active field polarized media air cleaner

panels arranged in a V-bank configuration in accordance with the present invention.



filters arranged in a V-bank configuration in
accordance with the present invention. Figure 3 is a
waledoaioreseh porti on of a cross-sectional view of PEI/US2006/062763
plurality of active field polarized nedia air cleaner
filters arranged in a V-bank configuration in
accordance with the present invention illustrating
insertion of replacenent filter media into a | ower
filter holding frame. Figure 4 is a detailed portion
of a cross-sectional view of/-a plurality of active
field polarized nedia air cleaner filters arranged in
a V-bank configuration in accordance with the present
invention illustrating insertion of replacenent filter
media into an upper filter holding frame. Figure 5 is

Fighrs 8 REMBlds&-s&btiBaAIaME W lof @ phhrdli dftaetiod fiskdl potaidet @hddia air cleaner
pol ari zed nmedia air cleaner filters having resistive

ﬁ1t§r§ %%ﬁgllrl%e%ﬁﬁ Q8 Paitl %&ﬁ%@f%&g? I}]I(E tQ nBd Qi R 5896 RO¥RIon.

S I'n accor e present 1Invention.
Figure 6 is a cross-sectional view of a front cowing
for use on the top or bottomof a stack of active
field polarized nedia air cleaner filters arrapged.in,

Figarey 3otk etsile GUFGAT OF & FORTKSHERACESG @he (i fReak Aptive ficld
invention. Figure 7 is a cross-sectional view of a .
polhtingiemséigtairocieaner fidtewsr aemged i 2 ¥V-bink qonéigaration iy agsordamce with

for use in conjunction with the front cowing a figure

theBprcbdit iBeBtibis iltuserbBSS irdetibh wiabplutenenoffilier hiediu into a lower filter
cowming for use with a plurality of active field

hOIBﬂLgaﬁi‘ﬁﬁqd nmedia air cleaner filters arranged in a
V-bank configuration in accordance wth

Figure 4 is a detailed portion of a cross-sectional view of a plurality of active field
polarized media air cleaner filters arranged in a V-bank configuration in accordance with
the present invention illustrating insertion of replacement filter media into an upper filter

holding frame.

Figure 5 is a schematic diagram of a plurality of active field polarized media air cleaner
filters having resistive center screens and sharing common high-voltage power supplies in

accordance with the present invention.

Figure 6 is a cross-sectional view of a front cowling for use on the top or bottom of a stack
of active ficld polarized mcdia air cleancr filters arranged in a V-bank configuration in

accordance with the present invention.

Figure 7 is a cross-sectional view of a hinge section in accordance with the present

invention for use in conjunction with the front cowling a figure 6.



the present invention. Figure 9 is an assenbly draw ng

of first and second active field polarized nedia air
web®@an®sst and a front cowing in accordance w PET/UR®06/062763

present invention. Figure 10 is a cross-sectional view

of a first portion of a double hinge in accordance

wWth the present invention. Figure 11 is a

cross-sectional view of a second portion of a double

hi nge i n accordance with the present invention. Figure

12 i's an assenbly drawing ofS-first and second active

field polarized nedia air cleaners and a doubl e hi nge

assenbly in accordance with the present invention.

Figure 13 is an assenbly drawi ng of a doubl e hinge

assenbly in accordance with the present invention.
Fight<08!{se drflsslsechbhal SRABEE & Erodi QW IRl fBr GNHIE biphealgl diabigve field

franme for use with an active field polarized nedia air

polgllife%r}?gdill gllglac(f&ﬁgld?g@@ a‘HiahEe(f 118 PRI onfiguration in accordance with

Inventron. Figure 'S an“1sonetric view of a
h_retainin clip or elongated spline for use in
the PEEEHHBYT0A an active field pol arized nedia air
cl eaners in accordance with the present invention.
Figure 16 is an assenbly drawing illustrating the use
of a dielectric nmedia support frane in accordance with
Figutee 9pis eme asseinhlyedtandng ofi fiyatr endl 3edosd sactive dield pelarigehimedia air
view of an assenbly illustrating the use of a
clefirlr@ardl ot Icopvliag irehangdneswith tigyeedent mokmtican
conductive outer screen in a conductive holding frame
for use

Figure 10 is a cross-sectional view of a first portion of a double hinge in accordance with

the present invention.

Figure 11 is a cross-sectional view of a second portion of a double hinge in accordance

with the present invention.

Figure 12 is an assembly drawing of first and second active field polarized media air

cleaners and a double hinge assembly in accordance with the present invention.

Figure 13 is an assembly drawing of a double hinge assembly in accordance with the

present invention.

Figure 14 is an isometric view of a conductive holding frame for use with an active field

polarized media air cleaner in accordance with the present invention.



in conjunction wth the present invention. Figure 18
IS a cross-sectional view of a dielectric nedia

wa@ appordssf rame in accordance with the present PCT/US2006/062763
invention. Figure 19 is an assenbly drawi ng showi ng a
hi gh-vol t age probe and hi gh-vol tage contact screen in
accordance with the present invention. Figure 20
illustrates the use of the dielectric nedia support
frame in accordance with the present invention. Figure
2 1 illustrates the rigid cohducti ve outer screen and
conductive holding frame including a high-voltage
probe and hi gh-vol tage contact shield in accordance

Figthd 16 isha igseadovidwofenictanngichp vecldfgited spiinaSemrsbliy conjunction
drawing illustrating the use of a dielectric nedia

an §é{%q{e'ld hé180R:di e S 59 ERBAGS inddcBrdan &L B Cheqirieal indition.
of the present invention. Figure 23 is an assenbly
drawing illustrating the use of a dielectric nedia
support frame in accordance wth a third enbodi nent of

i R R RS Bl S SE5EBBIAL Pty g oo
panels (filters), arranged in a V-bank configuration
accppdpnce Withdboprgsght VRNt he present invention is shown
in figure 1. The individual filter panels 101 may be
referred to herein as either a "panel", "filter"
and/or an "air cleaner."” A plurality of active field
Figu@é &7 iszeeronesbictlomil Miest efaitasseibly iHnstrating sl use df amttoining clip or
elongated spline to hold an conductive outer screen in a conductive holding frame for use

in conjunction with the present invention.

Figure 18 is a cross-sectional view of a dielectric media support frame in accordance with

the present invention.

Figure 19 is an assembly drawing showing a high-voltage probe and high-voltage contact

screen in accordance with the present invention.

Figure 20 illustrates the use of the dielectric media support frame in accordance with the

present invention.

Figurc 21 illustratcs the rigid conductive outer scrcen and conductive holding frame
including a high-voltage probe and high-voltage contact shield in accordance with the

present invention.



a plurality of stackable nodules 102 each nodul e
having a wdth W a height Hand a depth Dthat is
wa 2007561 dependi ng on the application. |n papP€T/Us1086/062763
the V-bank 100 in figure 1 contains eight stackable
nodul es 102 each of which contains eight individua
active field polarized nedia air cleaners for a total
of 64 air cleaners. A typical active field polarized
nmedia air cleaner is shown in figure 16. A first pad
of fibrous dielectric materildf 16A is di sposed above a
center screen 110. On the other side of the center
screen 110 is a second pad of dielectric filter
Figrat 82 iscdn sb6&Bnblfdeawing stiuspraiingthedisebfe thelectrid thedia support frame in
material is attached to the dielectric nedia support
acédr@diee %2l DcendSamBaidhentEANSprestabindentadhesi ve
mat erial 121A or ultrasonic wel ding. Above the first
pad of dielectric filter material 16A is a first
conductive outer screen 12A. Bel ow the second padof
di ctric fi mat %%n

.di e l.t er o | -16B i . C LV .
Fief 25 St Gt Bl s il S Br FERATRE ot rame in

material is attached to fhe dielectric nmedia support
acqRiare 136 e hPHIAnG OF DS REeSOR IBFFIEE T adhesi ve

material 12 1B or ultrasonic welding. The first

conductive outer screen 12A is held in place by a

first conductive holding frane 116A. The second

conductive outer screen 12B is held in place by a

second conductive holding frane 116B. The filter nedi a
Ddtdikgldbsceiprish st s of a dielectric nedia support frame

120, a first pad of fibrous dielectric material 16A, a

center screen 110 and second pad of dielectric filter
material 16B. The filter holding frane that hol ds the

filter ia si.sts .of first conductive \hol ding.
A bl oA GirERTB P Rt s SioE TS (g o o V-bank
apd a.second . . . .
configuration 100, mn accordance with the present invention is shown in figure 1. The
individual filter panels 101 may be referred to herein as either a ”panel”, “filter” and/or an
“air cleaner.” A plurality of active field polarized media air cleaners 101 are organized into
a plurality of stackable modules 102 each module having a width W, a height H and a
depth D that is variable, depending on the application. In particular, the V-bank 100 in

figure 1 contains eight stackable modules 102 each of which contains eight individual

active field polarized media air cleaners for a total of 64 air cleaners.

A typical active field polarized media air cleaner is shown in figure 16. A first pad of
fibrous diclcctric matcrial 16A is disposcd above a center screen 110. On the other side of
the center screen 110 is a second pad of dielectric filter material 16B. The first pad of
dielectric filter material is attached to the dielectric media support frame 120 by a suitable
means such as adhesive material 121A or ultrasonic welding. Above the first pad of

dielectric filter material 16A is a first conductive outer screen 12A. Below the second pad



conductive holding frame 116B with a second conductive
outer screen 12B. In operation, one termnal of a high
wao elovagsspower supply 108 is connected to centRCT/BES00€062763
110. The other term nal of the high-voltage power
supply 108 is coupled to the first conductive outer
screen 12A and the second conductive outer screen 12B,
which is held typically at ground potential. Particles
in the incomng air paSS|ng through dielectric filter
material 16A and 16B of thelkctive field polarized
nmedia air cleaner of figure 16 are polarized by the
electric field therein and collected on the first and
of diglearid MRemartialdiaB Batsetandf dontiestivemutar sakerl 628. ThgBecond pad of
AERODYNAM C FRONT COALI NGA cross-sectional view of an

d1e1e9&11c\ﬁl%'ﬂ MatdRA W RiabRe {ortﬁgﬁfd&ﬁ{cernédlh%uﬁﬂb@t/\ﬁaﬂne 100 Byiracsuitable

ach of the individu active field polarized nedia

me %S %ﬁﬁ%m% M 12%&@0&&%& %1%6 f 'fmoﬁg\%twe outer

Ih place’in a f or mati on

fron t nodul e, 102 IuraILt f ol
sorgio R e BT 1 BAEOY 3 ArparPati hOFier SeaPerielly Sy seoond
cow i ngs 104A and 104B at the top and bottom q dul e
conglogtivel quiessciese h2B heheldén Rlace Bonsscand condyghive helding 116B.
m ddl e cow i ngs 106A, 106B and 106C. The aerodynam c
shape of the cowlings provides for a |ower formdrag
airflow thereby reducing the static (air resistance)

Thofillehenddid itdlf consiids af laedleletigiy média suppire frac@ 209 first pad of
106C is shown in figure 8. A renovable cap 107A is

fibfoQy' F&i&@gﬁ%&’ Iﬁéﬁ&l‘ﬂq@A of cdig SOl 1) ARHP SeddMd padvredialetbtric filter
joint. e renovabl e cap permts

material 16B. The filter holding frame that holds the filter media consists of a first
conductive holding frame 116A with a first conductive outer screen 12A, and a second

conductive holding frame 116B with a second conductive outer screen 12B.

In operation, one terminal of a high voltage power supply 108 is connected to center screen
110. The other terminal of the high-voltage power supply 108 is coupled to the first
conductive outer screen 12A and the second conductive outer screen 12B, which is held

typically at ground potential.
Particles in the incoming air passing through dielectric filter material 16A and 16B of the
active field polarized media air cleaner of figure 16 are polarized by the electric field

thercin and collccted on the first and sccond pads of diclectric filter matcrial 16A, 16B.

AERODYNAMIC FRONT COWLING



the insertion of a power supply 108C (not shown to
scale). This shields the electronics in the power
wGeapplhys3iN8C fromthe air stream and i nsul at eSPCT/US20061062763
grounded surfaces of the outer filter holding franmes
and system housing. Further, the center cowing 106C
provi des a chase or tray for both | ow and hi gh vol tage
wires to be run between panels or nodul es. The center
cow ing 106C includes a first and second attachnent
points, 107B and 107C. A detZiled view of an end
cowming 104A is shown in figure 6. An end piece 109
(shown in figure 7) is coupled to the end cowing 104A
A dyssaectivnal aickv pOAMindividuad trhetule ibd diore figsreof ist stown in figure 2.
present invention, the dovetail may be of a variety of

Ea f@ﬁﬁélﬁ%&a@%ctnlé fdd %BIanEéc'i fheBfa o bledread B10A tthBel Gy, 110D,
e no nating protru5|on and the cowl i ng woul Id b
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HOA are coupled to a dielectric nedia support frame
cowll2@p, thiteerel ttetemiddle coreliigs KoppdpeB fanérl§65213h$ gegodymiagnic shape
in place between an upper conductive frane 116A and a

of 1heVewlgs Pestidesefof aalstved Toith didgeaitftove tharetndraduting the static (air
frame 1 6B is coupled to the attachnent point 107B of

resi%ﬁ‘ﬁc{) £16@WM i ng 106 by a dovetail joint. Simlarly,
Irst and second pads of dielectric filter materi al

17A, 17B and a center screen HOB are coupled to a
di el ect ri c medi a support franme 120B. The dielectric

A ({T?alieg wew o? a center cowling 106C is shown in figure 8. A removable cap 107A is
coupled to the body of the cowling 106C by a dovetail joint. The removable cap permits
the insertion of a power supply 108C (not shown to scale). This shields the electronics in
the power supply 108C from the air stream and insulates it from grounded surfaces of the
outer filter holding frames and system housing. Further, the center cowling 106C provides
a chase or tray for both low and high voltage wires to be run between panels or modules.
The center cowling 106C includes a first and second attachment points, 107B and 107C. A
detailed view of an end cowling 104A is shown in figure 6. An end piece 109 (shown in
figure 7) is coupled to the end cowling 104A by a dovetail joint. In other embodiments of
the present invention, the dovetail may be of a variety of shapes such as “L”’s or “T"’s or
altcrnatcly there may be no mating protrusion and the cowling would be bonded, screwed

or otherwise attached to the filter holding frames.

A completed assembly of the aerodynamic front cowling coupled to the filter holding

frames of two active field polarized media air cleaners is shown in figure 9. First and



frame 120B is held in place between an upper
conductive frane 116C and a | ower conductive framne
wa1®Do76bhe upper conductive franme 116C i s coupPEHUSIH06/062763
the attachnment point 107C of the center cowling 106 by
a dovetail joint. The center aerodynam c cow ing 106
provides for lower formdrag airflow over the two
active field polarized nedia air cleaner panels.
Further, it decreases assenbly tinme of the nodul es.
REAR DOUBLE HI NGE Al R SEAL A~ the rear of the modul e
102 (figure 2) a plurality of double hinges holds each
filter in place. Each double hinge is conprised of
sedohd padshofrifedsctiit filtePmatedalHHA KB sibaweriter scregurldé08,ar¢ émipled to a
first hinge H has a first attachnent point coupled to

dle%tr;boﬁealafsﬁm #426.120Ad THe FRERAGE AbLiaGH fia@ieNM0A. is held in
coupled to | oner franme 112B. The hinge H has a

plaeé %Q&VGQR b p#é}a&onﬁﬁéﬂvetﬁarﬁéqfldﬁjﬁﬁd aflév%%oﬁag&vte%ame 116B. The

te away fromthe upper frane 112A so as toallow a

lovséegplc\?}éu? vglt ggula_lslt P.rzrgsglca iﬁ e | nstl%cgwg Jt nt.o llb%B of the center
larly, as shown in figure 4 t he second hi nge H2
CUWB%g%prY§90€¥¥hEWW®nt poi nt coupled to an upper frane
114A, and a second attachnent point coupled to a | ower
frame 114B. The hinge H2 has a pivot point that
permts the upper frame 114A to rotate away fromthe
Sithibwdr, ffrstand s¢detd s af dicecadid HiteramatepblatEXEIB fnd & eenter screen
media to be inserted into the active field polarized
1108 dkBcRipledCib 8adiSlecthib @b dia support frame 120B. The dielectric media support
frame 120B is held in place between an upper conductive frame 116C and a lower
conductive frame 116D. The upper conductive frame 116C is coupled to the attachment

point 107C of the center cowling 106 by a dovetail joint.

The center aerodynamic cowling 106 provides for lower form drag airflow over the two
active field polarized media air cleaner panels. Further, it decreases assembly time of the

modules.

REAR DOUBLE HINGE AIR SEAL

At the rear of the module 102 (figure 2) a plurality of double hinges holds each filter in
placc. Each doublc hinge is compriscd of three hinges H1, H2 and H3. As shown in figurc
3, the first hinge H1 has a first attachment point coupled to an upper frame 112A, and a
second attachment point coupled to a lower frame 112B. The hinge H1 has a pivot point

that permits the lower frame 112B to rotate away from the upper frame 112A so as to



A third hinge H3 as a first attachnment point coupl ed

to the first hinge H and a second attachnent point
w@ouwpha@st o t he second hinge H2. The third hi nper/H200&662763

a third pivot point such that the upper active field

pol ari zed nmedia air cleaner (112A, 112B) can rotate as

a unit with respect to the Iower active field

pol ari zed nmedia air cleaner (114A, 114B). The use of

doubl e hinges at the rear of nodule 102 provides for

flexibility in nounting acti4e field polarized nedia

air cleaners at different angles with respect to each

ot her. The double hinge at the rear of the nodule 102
alld¥ aoreplacathéle Silker gawith & be desettediintd Hbe neive Béld tjoéarized media air

filters regardl ess of the different angles for
clef¥Rip@9 i ndividual air cleaners. The positive sea

provi ded by the double hinge at the rear of the

filters reduces blow by, i.e. the the portion of the

air strean1passing by the filter arrangement w thout

t hr au filter The u hi
Smﬁi}é %ghgmn n ]fﬁ 4? dhe §e§o%q,]ge has, & (ﬁg? agac%tr%efrﬁ? 8§m9 Loupled to
ures 10, 11, 12 and 13. Each hinge i med by a
an ppmtﬁa@eek% $nda seenndratieriygentingi camleff fQ% 105y frame 114B. The
plastic regions. In figure 10, a first hinge has a
hinge % hast & rturgointgbitrpermits thadpper Seapemdil4A to rotate away from the
attachnment poi nt 144. The first and second attachnent

loweRifftinge 1B soldshor gltoat & replhdenicas filtet mbdia eadh indetted into the active
around a pivot area 144. The attachnent points 140,

ﬁel%lé()%la@fz@d%ﬁﬁra?ﬂéléfaﬂefgl(ﬂ{p' astic or other material
onents as conpared to the nore flexible material,

typlcally plastic, of the pivot area 141. The pi vot
area 141 is typically made of flexible plastic, V\,hi ch
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attachment point coupled to the second hinge H2. The third hinge H3 has a third pivot
point such that the upper active field polarized media air cleaner (112A, 112B) can rotate
as a unit with respect to the lower active field polarized media air cleaner (114A, 114B).
The use of double hinges at the rear of module 102 provides for flexibility in mounting
active field polarized media air cleaners at different angles with respect to each other. The
double hinge at the rear of the module 102 also provides a good air seal at the rear of the
filters regardless of the different angles for mounting individual air cleaners. The positive
seal provided by the double hinge at the rear of the filters reduces blow by, i.e. the the
portion of the air stream passing by the filter arrangement without passing through the

filter media.

The double hinge of the present invention is shown in further detail in figures 10, 11, 12
and 13. Each hinge is formed by a plastic extrusion comprising rigid and flexible plastic

regions. In figure 10, a first hinge has a first attachment point 140 and a second attachment



conbi nations of materials, for exanple netal and
rubber, are al so possible. As shown in figure 13, two
w@boorlmski nges of the type shown in figure 10 BCBUSREE062763
in conbination with a third hinge to formthe double
hi nge of the present invention. The first of such
hi nges is shown as 140A having a pivot area 14 | A The
second of such hinges is shown as 140B having a pivot
area 14 IB. Athird hinge 142A in figure 13 (also
shown in figure 11) has a filPst attachnent poi nt 142
and second attachnent point 145, which rotate with
respect to each other about pivot area 143. The first
poiat 14 Hite first pad s¢contl atiachgent g@Atsi 140¢ bidplotatk with respect to each other
dovetail joint to the first hinge 140A. The second

aroahll AR Bfca Al NThOAttddhnes peidA146 139 WRd @dhetall§ ritid plastic or other
ovetail joint to the second hinge 140B. The assenbl
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. hinge. The upper 116A and | ower 116B conductijve
Pivieb PRIhaPort whd the figstpnd ggcop Pﬁ@ih“k?&h%?m"fﬂg » Ht4gmay rotate. Other
coupled to the first hinge 140A. |In particular, the
compipetionser dupserials 1 exampleggtabindiibberi grs elsp ippssihlepanel
115A is typically an al um num extrusi on (or other
suitable material) having a shape form ng a dovetai
joint coupled to the first attachnent point of the
Asf dHoSh R AgGe 180 Awo TdTethk QBSes CHINHYE GYpe/ ShowATEE fikkRBI ®fare used in

the first filter panel 115A i s analum num extrusion
coleAh B IRELNTL0 Sy, BYELB R Pn B b e

of \s,\{lwlhl hirkl)geesqls Shown gsd lfdg %‘QQ% % pi\tfoht%refar A %GSééond of such hinges is

shown as 140B having a pivot area 141B. A third hinge 142A in figure 13 (also shown in
figure 11) has a first attachment point 142 and second attachment point 145, which rotate
with respect to each other about pivot area 143. The first attachment point of hinge 142A is
coupled via a dovetail joint to the first hinge 140A. The second attachment point of hinge
142A is coupled via a dovetail joint to the second hinge 140B. The assembly of the first
hinge 140A, the second hinge 140B and the third hinge 142A forms the double hinge of

the present invention.

Figure 12 illustrates two active field polarized media air cleaner panels coupled to a double
hinge. The upper 116A and lower 116B conductive holding frames of a first filter pancl
115A are coupled to the first hinge 140A. In particular, the upper conductive frame 116A
of the first filter panel 115A is typically an aluminum extrusion (or other suitable material)
having a shape forming a dovetail joint coupled to the first attachment point of the first

hinge 140A. The lower conductive frame 116B of the first filter panel 115A is an



116B may al so be made of a non-conductive material .
Simlarly, the upper conductive frane 116C of the
w@eemontssi |t er panel 115B is an al um num ext r uBCDIS2006/062763
having a shape form ng a dovetail joint coupled to the
first attachnment point of the second hinge 140B. The
| ower conductive frame 116D of the second filter panel
115B i s an al um num extrusi on having a shape formng a
dovetail joint coupled to the second attachnent point
of the second hinge 140B. Thérs, the upper conductive
frame 116A and the | ower conductive franme 116B of the
first filter panel 115A may rotate with respect to
aluB@ai eikhasionowingp i vetapp dorhing4d Alowttatl hjeirti caipladi togehe second
140A. Simlarly, the upper conductive frame 116C and
attdcHBiehtPMplt STAROESE hiviBe | 4GABAI HADHOisEliGeb@swIrd, thd ames 116A,

panel "115B nay rotate with respect to each other about

i _ : i nge 140B. Finally,
11%m§§§38§?3gt&%%é8l55818éCh?ﬁlgcglgg?ﬂt el'present i nvention,
the first filter panel 115A and the second filter
panel 115B nay rotate with respect to each other about
_pivot point 143 of the third hinge 142A .
Sirpijapkyy 11Be UPEEY CoRdystive it fEme (1dkE ﬁ’fgﬁlkf*er%corﬂeflﬂteflm@} 115B is an

116C, 116D may be constructed of tubing or "L'"s that
aluariourh extesiion hefingealshape fontieg aidsectaibjrintragupled to thedirst attachment
substantially rectangul ar frame. The external screens

poitil 3AthelsdBohd) hinigg U1EB1 Ghe dowbdcdndastiteefrane dweD, ofat dechnd filter
or otherw se secured to the frane nenbers. Simlarly
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thess%got{lrd%gtaéﬁ)ment point of the second hinge 140B.

Thus, the upper conductive frame 116A and the lower conductive frame 116B of the first
filter panel 115A may rotate with respect to each other about pivot point 141A of the first
hinge 140A. Similarly, the upper conductive frame 116C and the lower conductive frame
116D of the second filter panel 115B may rotate with respect to each other about pivot
point 141B of the second hinge 140B. Finally, by use of the double hinge of the present
invention, the first filter panel 115A and the second filter panel 115B may rotate with

respect to each other about pivot point 143 of the third hinge 142A.

Alternatively, the outer frame members 116A, 116B, 116C, 116D may be constructed of
tubing or “L™’s that arc formcd, weclded, or otherwisc constructed into a substantially
rectangular frame. The external screens (124, 12B in figure 16) could then be screwed,
welded, or otherwise secured to the frame members. Similarly the hinge and cowling
assemblies could instead of dovetail joints, be screwed, bonded, or otherwise secured to

the sides of the frame. Further, the “dovetail” as disclosed above could be a “T” or “L” or



the sides of the frame. Further, the "dovetail" as
di scl osed above could be a "T" or "L" orother shape
wo bav/ovesed d provi de a positive attachment bet we@€rnuUs1ve6/062763
frame menber and the hinge in the front or the cow ing
in the rear. | MPROVED ELECTRCODE DESI GN Wi | e vari ous
air perneable materials and grids are described in the
prior art (e.g., for use as the center screen),
extruded plastic netting is _not disclosed. Extruded
plastic nettings are made fridm a wide variety of
materials, with either | ow or high-density
pol yet hyl ene, bei ng anong the nost common. The
othex sliapd ehhtpl-@dd provinddt & pogtive attachinead batweedihe dfoamkigieinber and the
by addi ng carbon or other agents to the plastic
hing8$1h 8 -frohlf6r theSelviih S th theRekCt i vity is variabl e and
control | abl e depending on the specific fornula used.
Fire retardants are al so used to nake the materia
suitable for use as a center screen electrode in
' [ ' ir filtration applications.
IN@&**%@%EigkggﬁﬂégEgﬁﬁgﬁg mat eri al has been found to
have many advant ages from manufacturing and
operational standpoints for use as an electrode in an
active field polarized nmedia air cleaner. The primary
Whithveanioas) eis pefmeskiermalietialpland gtids arstdesrtped én theeprior g (pige for use
shape and form of the nenbers of the netting :
as {heavehie sdréan) yextdnded plabticodetisdpais moedigeosddaBrisudedrpiestic nettings are
around t he openings of the netting). Wen using high

ma¥e HoRDE wRd! St SmRRHNE SRitE bRt 16K @8 high-dddBiBEpol9éthylene, being

factors contribute to the propensity for arcing,
o RO O, S BB Db e by
ad(%gg Sciar tor(? ¢ %%hefrlagén S35 theaprlgst?cpr%glhg gl“hoef reguri 1ngn%5rr?<ﬁ1rcﬁvity is variable
and controllable depending on the specific formula used. Fire retardants are also used to
make the material suitable for use as a center screen electrode in active field polarized air
filtration applications. Extruded plastic netting material has been found to have many
advantages from manufacturing and operational standpoints for use as an electrode in an
active field polarized media air cleaner. The primary advantages of extruded plastic netting

derive from the shape and form of the members of the netting (particularly the lack of

sharp edge shapes formed around the openings of the netting).

When using high voltage potentials between electrodes, a number of factors contribute to
the propensity for arcing, spraying and corona discharge and the point at which it occurs.
The important factors include the shape, consistency, flatness, and spacing of the members
or fibers of the electrodes. Sharp edges, burrs, kinks, stray fuzz or fibers, points, etc. all
promote spraying and corona discharge. Because of its fabrication process, extruded plastic

netting is substantially free of these defects. The resultant center screen grid therefore



or fibers of the electrodes. Sharp edges, burrs,
ki nks, stray fuzz or fibers, points, etc. all pronote

W@ paprasgr and corona di scharge. Because of it SPCT/US2006/062763
fabrication process, extruded plastic netting is
substantially free of these defects. The resultant
center screen grid thereforeall ows for maxi num
operational voltages and therefore higher field
strengths and greater filter efficiencies.
Specifically, it has been £8md that a center screen
made from an extruded plastic netting can carry an
oper ati onal vol tage 20-30% hi gher than a carbon

allovnpfos gnetamf @rratienal witages d@thbiefire highea fickinstengtht aodngreater
screen. Although a | owdensity polyethylene is an

fili6X 6@ chc@ibfes. n"Bf)&’iﬁ@d'llyf & hashbSend R CAk @Ngends® dckechi @ade from an
substantially flat, other materials substantially
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stray zz or f points, "etc. wll also be
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gure 2 are _hollo in_each mddle cow.

deqs@s Bobiihykoeds amevcellsn H@’f@r@é fadbis gaplisagan. asdl lﬂf‘ég?égstan’ﬂaﬂy flat,
power supply 108A, 108B and 108C. The three high

othe Intatayial poibstantal fyplacksing 10 8herp1foaBresrauch @8 Sharpesdgpm bars, kinks,
anong the eight active field polarized nedia air

str} Raner SbarkointBtc. WCalstiBappichriatd 1LOF, HOG and 110H,
See figure 5. It should be noted that there could be
one power supply for several or all panels in a nodul e
or all nodules in an HVAC system or one power supply

RE%?%IR@‘@ENTE&ZS@QEEN‘@B PRRAVBEE A €450 G{@Rﬁﬁﬁ)’d&ﬁﬁk SUPPLY

ndancy and overall System cost. ere ore,
present arrangenent prOV|des for two or nore panels to
share a single power

The aerodynamic cowlings shown in figure 2 are hollow, and, in each middle cowling
106A, 106B and 106C there is a respective high-voltage power supply 108A, 108B and
108C. The three high voltage power supplies 108A, 108B and 108C are shared among the
eight active field polarized media air cleaners 110A, 110B, 110C, 110D, 110E, 110F,
110G and 110H. See figure 5. It should be noted that there could be one power supply for
several or all panels in a module or all modules in an HVAC system or one power supply
per panel. The goal is a balance between operational redundancy and overall system cost.
Therefore, the present arrangement provides for two or more panels to share a single power
supply without one panel being able to adversely impact the operation of the other panels

sharing the same power supply.

In accordance with one aspect of the present invention, the center screen of each active
field polarized media air cleaner is resistive rather than conductive. As shown in figure 5,

the eight active field polarized media air cleaners 1104, 110B, 110C, 110D, 110E, 110F,



supply w thout one panel being able to adversely
i npact the operation of the other panels sharing the
W@ 2002/0pdder supply. I n accordance with one asprCt/US$006/062763
the present invention, the center screen of each
active field polarized nedia air cleaner is resistive
rat her than conductive. As shown in figure 5, the
ei ght active field polarized nedia air cleaners HOA
HOB, HOC, HOD, HCOE, HOF, HOG and HOH are represented by
the synbols for a resi st or.-19m particul ar,
hi gh- vol t age power supply 108A is coupled to the
center screen for the three active field polarized
110G dha 1a0H acé eapnesested b@Ahe kigRbals doHORsisthg e paticelgs high-voltage
power supply 108B is coupled to the center screen for

po&/élesdﬁ@/ 298 A M€ chiyfibd 1@ BheAbéE@IsoiRAl R ahé tigbeabeves fikldolarized
and . Finally, high-voltage power supply 108Cis
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arized nedi a an ners

The, shar ed hi gh-vol t age r.supply in_combi nati
the, R ACRER 1 PaQeRCOE 00 delfriARG miedhd o AiPupg 119D and 1108,
_polarized nmedia air cleaner permts the filters t .
Finglly high-yaktagsnewensumbr K& 1ssorpled &/@ﬁtce‘ﬂtﬁ‘é’icr‘ieﬁéo’b@ﬁ fhype active
screen of one of the air cleaners is shorted to
fielyrpolarired Bediacgedrgbdansrsilil 0F hd 06eamddrl OBler een of filter
110H were shorted to ground (as illustrated by short
circuit 110S) the remai ning resistance of the portion
of the center screen between the short HOS and
ThBisBhley %kéhaﬁﬁtagggﬁ’ﬁvels SRy in ¥OHbEaReY With IiegRtivoOtbéhgescreen and
power supply I08C to continue operating. Thus, even if
: f o fi .
actg\{%%egcg Bbltiﬁzeegcg@g(g? a iﬁl{a'nlﬂt I%rm}tg'% ﬁ'l@e?ts g@tﬁﬁl Saheth é\;%rrate in the

ers connect ed e sane po
event %)alt ¥he( Ceates lsgreélxil oq; or?engf ’cll1éL gl(IS)CICVE\lggIJS (113 scl%rlltteh 5 %round. For example, if

the center screen of filter 110H were shorted to ground (as illustrated by short circuit 110S)

the remaining resistance of the portion of the center screen between the short 110S and
high-voltage power supply, would permit high-voltage power supply 108C to continue
operating. Thus, even if the center screen of filter 110H has been shorted to ground, the
other filters connected to the same power supply (namely 110F and 110G) would continue

to operate.

If, as in the prior art, the center screen was highly conductive, then a short circuit of one of
the center screens would result in the collapse of the voltage from the high-voltage power
supply thercby disabling all of the filters connccted to the same high-voltage power supply.
To avoid a short circuit in the center screen of one filter from disabling other filters, prior
art banks of filters provided for one power supply per filter. The resistive center electrode

(screen) could be made of a variety of materials. For example, an extruded plastic net or



to operate. If, as in the prior art, the center screen
was highly conductive, then a short circuit of one of
w0 b@7oasser screens would result in the col | apBer/v820061662763
vol tage fromthe hi gh-voltage power supply thereby
disabling all of the filters connected to the sane
hi gh-vol t age power supply. To avoid a short circuit in
the center screen of one filter from di sabling other
filters, prior art banks of filters provided for one
power supply per filter. Thé0resistive center
el ectrode (screen) could be nade of a variety of
mat eri al s. For exanple, an extruded plastic net
carbbf ampregnatePd fean at exkshoim durtine sdmbodiment fafrthéémvention the center
enbodi nent of the invention the center screen would
scrgﬁi/@oﬂ@%ﬁv@@&ﬁfa%&ﬂm@ﬁ%ﬁése§1ch9a§ @Radn dm! Eﬁfgﬁ@t@d foam or mesh.
i mpregnat ed f oam or mesh. Furthernore, hi gh-voltage
power supplies 108A, 108B and 108C are nmde vari abl e.
That is, the output voltage provided by power supply

BAto.t nter scree c al ar zed
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_ Simlarly, the output vol t age provi ded by omer sup
i, {spmips VoHaEeavied by RoBis S d03Ay o fhediea eﬁé?fﬁ?rasz@gacﬁve field

nmedia air cleaners 1 10D and 11CE is adjustabl e.
pokiimtd aredimainetcantre 1d0ApUd0B cﬂnﬂaUé)CprSo&ﬂh@I%@blﬁySmlﬁelW the output
supply 108C to the center screens of active field
voldeaprowiddd My tpavei supplye 8088 $o HHkCPentdrQeraensl ofi@ctive field polarized
adj ustabl e. Adjustability of the high-voltage

me'ﬂ?at %@tdl&heﬂpﬂlotf gnd 916885 G8fk@bleS & QBMitarOhaddee tRE bRt voltage
pol ari zed ma ia air cleaners pernmts an
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Adjustability of the high-voltage potential applied to the center screens of the active field
polarized media air cleaners permits an optimization of electrostatic field strength.
Generally speaking, the highest possible voltage before arcing occurs is the most desirable
choice. However, the highest possible voltage is dependent on several factors such as
altitude and humidity. A higher voltage level is desirable where the filters are installed at a
sea level location. Conversely, at higher altitude a lower voltage is desirable. The optimum
voltage is also related to humidity. In dryer climates, a higher voltage may be applied to
the filters without arcing. In climates experiencing higher humidity conditions a lower
voltage to prevent arcing is desirable. The adjustability of high-voltage power supplics
108A, 108B and 108C permits the selection of an optimal electrostatic field under
appropriate altitude and climate conditions. Further, the arcing voltage will be a function of
the materials of both the charged electrode and the media. Variability of the power supply

allows for the optimization of the voltage depending on the materials used as well.



choi ce. However, the highest possible voltage is
dependent on several factors such as altitude and
wheweravasyt A hi gher voltage | evel is desirabl epeiTEsm™06/062763
the filters are installed at a sea | evel |ocation.
Conversely, at higher altitude a | ower voltage is
desirable. The optinmumvoltage is also related to
hum dity. In dryer climtes, a higher voltage nmay be
applied to the filters with %t arcing. In climtes
experiencing higher hum dity-“Conditions a | ower
voltage to prevent arcing is desirable. The
adjustability of high-voltage power supplies 108A,
108B and 108C permits the selection of an optim
el ectrostatic field under appropriate altitude and
DIELEGHRICAEDIA ISAPPOFLFRAME t he arcing vol tage will
be a function of the materials of both the charged
el ectrode and the nedia. Variability of the power
supply allows for the optinization of the voltage

A YRRERC RG] %%B%A{%ﬁei&'n‘% thedR& rﬂe %@T}E%I&rgance with the

MVEDI A SUPP Cr 0Ss-secC ona VI éW O

pr bl Sl Re ToRES 16T diferrigupe Eés%%%%i A, which is
tri msdla support. frame, whic |sty
R brokerBed Bt aFiOR, TERRHed el anceal 2P A g IO Rre diclectric
and 120D. The dielectric nedia support franme 120 al so
medipcsuppes fivone 23healso i¢lndeydwrizonishfbngs dt2hElvendd0C1 and 120C2.
120C2. The horizontal flanges or shelves 1200 and

The A6S2orita rftangey @Ghslses PACIGAANTCE fofhea F@ess 5221 Bppbsitedthe recess
protrusion 124 having flexible fins 126 on both si des.

12Fisgiptrdfon hh#ﬁéx‘iﬁ%ﬁ@xlﬁﬂé%ﬂéﬁ% 8h bbinsidlise! ectric nedia
support frane of the present invention In an active

field polarized nmedia air cleaner. A first function of
the dielectric nedia

Figure 16 illustrates the use of the dielectric media support frame of the present invention
in an active field polarized media air cleaner. A first function of the dielectric media
support frame 120 is to permit the center screen 110 of an active field polarized media air
cleaner to extend all the way to the edge of the filter media. Another function of the
dielectric media support frame 120 is to prevent arcing to the upper or lower conductive
holding frames 116A, 116B and reduce the spraying of corona at the edges of the center
conductive screen 110. To accomplish these functions, the center screen 110 is held in
place on one of the shelves 120C1, 120C2 forming the recess 122 of the dielectric media

support frame 120.

An alternate embodiment of a dielectric media support frame 120X in accordance with the
present invention is shown in figure 22. In lieu of a recess, the dielectric media support
frame 120X has a single horizontal flange or shelf 120Z. The first pad of dielectric filter

material 16A, the center screen 110 and the second pad of dielectric filter material 16B rest



support frame 120 is to permt the center screen 110
of an active field polarized nedia air cleaner to
wexaenthsal | the way to the edge of the filter PEOUS2006/062763
Anot her function of the dielectric nedia support frane
120 is to prevent arcing to the upper or |ower
conductive holding franes 116A, 116B and reduce the
sprayi ng of corona at the edges of the center
conductive screen 110. To agéonplish t hese functi ons,
the center screen 110 is held in place on one of the
shel ves 120, 120C2 form ng the recess 122 of the
di el ectric nmedia support frame 120. An alternate
ongshdl6 d20@ rifheofirsapati ef dicteriric filted nmteiad poattachedivethe 2¥edtric media
accordance with the present invention is shown in
sufpo@ufreme@ 2120 By la Qultable BehRCORSH, ast hdheslive| RgtbfialC12EMi0R ultrasonic
support frame 120X has a single horizontal flange or
wekhgd f 120Z. The first pad of dielectric filter
material 16A, the center screen 110 and the second pad
of dielectric filter material 16B reston shelf 120Z.
The first pad of dielectric filter material is

ttached to , the djelectrig¢ nedia support frane . b
vehuafict et i dnacdien o Gofaer utinrapya ians 1350 Accordance
ultrasoni c wel ding. Yet another alternate enbodi ment )
withsthe pepsentdeyqntion pehonmsiudigre 23 afieueddy therusa of @dbksineamaterial

with the present invention is shown in figure 23. In
(17liAgandel 2AB inHmuns kS, of 12X ésfigwe 28) srelialindtd® The acmbsd 2D is made
in figure 16, or 121X in figure 22) is elimnated. The

largeeRgh 3@t e firsdadloXdgtecenOaRE HRefidl A6AL B dehfed kerb@110 and
of dielectric filter material 16A, the center screen

thelékgoﬁﬂga& Be iRRCANIAREIkrist Gt gd‘sitfcjnlfeﬂ%% HHRFRELAI22Y of the
16B ar 2Y of the

positioned 1n the recess 1
dielectric media support frame 120Y.

Alternatively, the insulating/conductive properties of the dielectric media support frame
(120 in figure 16) and the upper and lower conductive holding frames (116A, 116B in
figure 16) could be reversed. That is, the media support frame 120 could be conductive (or
not a complete insulator) and the upper and lower holding frames 116A, 116B could be an
insulator (i.e. a dielectric or non-conductive material) or be insulated by having a holding
clip wrap around the mating surfaces of the holding frames or by having an insulating
material applied to them. In the latter case, the media support frame 120 may be omitted
with the center screen 110 sandwiched between upper 116A and lower 116B non-

conducting and/or insulatcd holding framecs.

A second function of the dielectric media support frame is to form a positive seal between
the upper conductive holding frame 116A and the lower conductive holding frame 116B.

For the latter purpose, the protrusion 124 and flexible fins 126 of the dielectric media



di el ectric nmedia support frame 120Y. Alternatively,
the insul ati ng/ conductive properties of the dielectric
woredrazesspport franme (120 in figure 16) and t hECUPR®NG/062763
and | ower conductive holding franes (116A, 116B in
figure 16) could be reversed. That is, the nedia
support franme 120 coul d be conductive (or not a
conpl ete insulator) and the upper and | ower hol di ng
franmes 116A , 116B could be gn insulator (i.e. a
dielectric or non-conductivé material) or be insul ated
by having a holding clip wap around the mati ng
surfaces of the holding frames or by having an
supprstiframe dernmatpesitivg seap pétivedn the uppenvonidnctitechdlding érame 116A and
case, the nedia support frane 120 may be omtted with
the loavee edridRicti 6 haldng lfldnes BieBVAlRethtRvel\WERDHropRedn fdBAhe dielectric
and | ower 116B non conducti ng and/ or insul ated hol di ng

mddiABPort ArSRCAMA hHSE héat e dper BbRhBEId hAIdBHdne 116A and/or
of g%en t he

support frame is orma positive seal bet
L . .

toe R S BROCHYC o in e o AR PR AR kBB b, themper an
t he protrusi 124 an | exi hle fins. 126 of the .

loveicioBfstive HobBrd BamBon 104 B FobSHempoSimiTigR | Lbisiany shape that
bet ween .t he upper conductive holding frame 116A and

CrepfRs 4 BOBHVE 69 etweea the \nardiy senneeframeBl20 and the holding frame(s)
Alternatively, the protrusion fromthe dielectric

116di ¥Bsupport frame coul d press agai nst the upper
conductive holding frane 116A and/or the | ower

conductive holding frame 116B rather than bei ng
pressed between the upper and | ower conductive hol di ng

FLAPEBNDUCHIVE BiFrER BCRERRT @l , protrusion 124 is any
shape that creates a positive seal between the nedia

support frame 120 and the hol ding frame(s)

A first conductive outer screen 12A is held in place by the upper conductive frame 116A.
A second conductive outer screen 12B is held in place by the lower conductive frame
116B. For the sake of clarity, the retaining clips (118 in figures 15 and 17) that hold the
outer screens 12A and 12B to upper and lower conductive frames 116A and 116B
respectively are omitted in figure 16. A cross-sectional view of the retaining clip 118 is
illustrated in figure 15. A detail view of how the retaining clip 118 is assembled with the
conductive frame 116 is shown in figure 17. First, the conductive outer screen 12 is
inserted into the recess of the conductive holding frame 116. Thereafter, the retaining clip
118 is rotated into place. The retaining clip 118 holds the conductive outer screen 12 in the
conductive holding framc 116. The retaining clip 118 is an clongated splinc that runs the

entire length of the frame.

The conductive outer screen 12 (in figure 17) is made of a sufficiently rigid material so as

to lie substantially flat when placed against the pad of fibrous dielectric material (16A or



116A, 116B. FLAT CONDUCTI VE QUTER SCREEN A fir st

conductive outer screen 12A is held in place by the
wappen7esonduct i ve frame 116A. A second conduct PUBEUSMDE062763

screen 12B is held in place by the | ower conductive

franme 116B. For the sake of clarity, the retaining

clips (118 in figures 15 and 17) that hold the outer

screens 12A and 12B to upper and | ower conductive

frames 116A and 116B respectively are omtted in

figure 16. A cross-sectiondal™view of the retaining

clip 118 is illustrated in figure 15. A detail view of

how the retaining clip 118 is assenbled with the
16Baondagtre ié).f Flaareorkiu6tive osteosereem 12 ipgumas bit. toFlowtthroupk it. The

conductive outer screen 12 is inserted into the recess
cofuctihe ostonstiiedni Membp beéinfide bf perordtk@. soll sl hatrial bhef expanded

retaining clip 118 is rotated into place. The

shéei3 hkdHal Fof kil 8xp Hg nidia. EQEQM@& 'nYe%alCib‘ kRdet SERAGRN that is slit
in the conductlve holdlng frame . The retaining

an%ﬁﬂ’id#%@? SRR R o {&30%8 g%‘&%yss@fae%@%
(in figure 17) is nade of a suffl ciently rigid
material so as to lie substantially flat when pl aced
against_the pad of fibrous dielectric material (16A

The repsdngtive fquier torass) 12/4nd2B diing rlativeburiaid sempamd 1o the pad of
permts air to flow through it. The conductive outer

fibsnwis edinledt?ic nmyptebiel rbde 16B, pemporsatsethesdicledirghemterial preventing a
materi al or of expanded sheet nmaterial, for exanple

bowitigatdediowet dtect. BDHRg NGRS tﬁeb@iddcﬁvéﬁ@dﬁx nteehd 816A had 116B are
is slit and pulled apart so that the sllts stretch

cloSRERrduRd tRE PhiaSH ARENAYS fltQ ndtdrihl QWA and 16B, the conductive outer

screens 12A and 12B are substantially flat and substantially parallel to each other.

Substantially flat conductive outer screens 12A, 12B provides for a more uniform field
throughout the active field polarized media air cleaner. In the prior art, the outer screen
flexes into a pillow shape, in which case the maximum high-voltage is limited by the
minimum spacing (typically near the edges). In the prior art, most of the screen area in the
middle of the active field polarized media air filter will be much further away from the
center screen (as compared to the area near the edges) thus reducing the electrostatic field
which in turn reduces the efficiency of the filter. As compared to the prior art, the
electrostatic field of the present invention will be more uniform throughout the filter media

and can bc sustained at a higher voltage and thercfore support a greater clectrostatic ficld.

IMPROVED HIGH VOLTAGE CONTACT WITH CENTER SCREEN



The conductive outer screen 12A, 12B being rel atively
rigid conpared to the pad of fibrous dielectric
woreaoeniabl 16A, 16B, conpresses the diel ectric PEl/E81086/062763
preventing a bowng or "pillow' effect. Thus, when the
conductive hol ding screens 116A and 116B are cl osed
around the pads of dielectric filter material 16A and
16B, the conductive outer screens 12A and 12B are
substantially flat and substantially parallel to each
other. Substantially flat c¥Rduct i ve outer screens
12A, 12B provides for a nore uniformfield throughout
the active field polarized nmedia air cleaner. In the
Aginilioatediin figurhd 6patfiest taories of f hegtegoltage powepsupplynd 08 is coupled to
shape, in which case the maxi mum hi gh-voltage is
thd icBitéreSerboh 1@ M FHePHmS AL b gty Rdgeabloke NeaIld tgass through the
edges). In the prior art, nost of the screen area in
co%ulﬂﬁ:ti% %ke{?lseiegh,h igﬁ&l}%‘flfehféé@ bel FHRRhRT 1igRELTEHLR& 16A or sliding

Ilter w r away fromthe center

cre as ed,t;0.the,area near the edges hus
Pl 675 RERCPEL AR o7 ¢ PR IERAPCRY mieSTnl R bl e soreen

11 P, i FasEAce e e bl U 5 DSBS BiobiHAGH b rBfRe contact

W Il be nore uniformthroughout the filter nedia and
witha thebeerdersscagane dhet therd| boana glpsirastatia Hiekdepegpss the pads of
support a greater electrostatic field. | MPROVED H CGH
didl€dtriAGHCOMEARIT 1 64 THRCENEHR r&lukirfeNAs filted effatiedyi Burthermore, the
figure 16, a first term nal of a high-voltage power

shaglint o¥QhiisveRapR! 6bd eftdhRsEIRIA 8 thé Sragiig bEQorohR ﬁh@’@r arcing

prior art, a high- voltage prohe woul d pass throug

Act r 867, FRLELCH f -
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ty;%i%%ly@s@%lissg %I?(ﬁ %1? ggrﬁr?eaﬁpe arﬁalﬁ%ca%(s)en haeccton Wi B \S%/%é pe‘i’atfavgﬁfi s@r?atll, arcing

could lead to an erosion of the center screen and a loss of contact.

In accordance with the present invention, a conductive disc is attached to the center screen
in the area where the high voltage probe would make contact. See figure 19. Adding a
contact area to the center screen allows for the use of a more resilient material and further,

increase the area of contact with the charged electrode (center screen).

When a relatively sparse filter media material is used, a piercing or penetrating high-
voltage probe may be employed, and the disc(s) would be on either side of the center
screcen. However, with denser filter media, it is preferable to have onc conductive disc
press against the denser filter media and another conductive disc press against the center
screen. The two conductive discs would be mechanically an electrically connected to each

other.



110. O'ten, such contacts were unreliable. If the
hi gh-vol tage probe failed to make contact with the
w@enrmeresscr een, then there woul d be no el ect r oBRCHUBI06/062763
field across the pads of dielectric filter nmateria
16A, 16B greatly reducing the filter efficiency.
Furthernore, the sharp point of a high-voltage probe
often resulted in the spraying of corona and/or arcing
to the conductive outer screens 12A, 12B. Further,
because the center screen erial is typically sparse
and air perneable and because the contact area was
relatively small, arcing could | ead to an erosion of
In taheprdamt ewitls ¢hee presemtdingentivns aofigh-onttagst cortect gurotsciddrigea high-
with the present invention, a conductive disc is

voRddeadhid té @cllabBy €M theS 64r@@MbctdRn tif ghdwedn celd. Rerivet 136 is
hi gh vol tage probe woul d make contact. See figure 19.

pa{ég&”tﬁ%ug% ]%OI%IQQB AL €RnfeP sEda€n q@ﬂbﬁ@&kﬁ%@ & s dBhium) 133

e use a nore resilient material and further;

seciélPegEtﬁFa glggg ?%%eﬁ)tr tgl? cgrfétlmg gc:%f?anc %ﬁl&l Itpg i elgq‘r eoql connection between

en a atitvery sparse
filt

r media material is used, a pierci oJ. .
thep%vﬁéﬁ%%emﬂﬁleﬁ RGO PSR Y GHR TR B S AP BPEELY intgcqbmetallic
~disc(s) would be on either side of the center screen.
diskiowe Pe placed binegtbribeheadiaftharivebdi a, it is preferable to
have one conductive di sc press agai nst the denser
filter media and anot her conductive di sc press agai nst
the center screen. The two conductive di scs woul d be

In FERABH &RbOYmBR 6f Bkt iv&Riohy a AAENOskAE Frob&AsH passes through the
other.ln accordance with the present 1nvention, a

coﬁﬁu%la{f%/ Qﬁtkf‘gﬁe&loﬁﬁé Ghd s G a %Iﬁva{a%g \8hiaaars4s A @hflvoltage
to relrably contact the center scteen I's shown in

shifeidg of ?ns%?dtin'g‘ 'Iel\ég’glicl%gtehgl 132A surrounds the high-voltage contact 134.
Similarly, a high-voltage shield of insulating dielectric material 132B surrounds lower end

of the rivet 136 and the metallic disk 133. Alternatively, the high-voltage probe may be

routed on the inside of the conductive outer screens 116A, 116B.

A top view of the filter media in figure 19 is shown in figure 20. A dielectric media
support frame 120 surrounds the pad of dielectric filter material 16A. The rivet or

attachment means 136 passes through the pad of dielectric filter material 16A.

A top view of the frame that holds the filter media in figure 19 is shown in figure 21. Four
conductive outcr filter holding framc picces 116 and four plastic cnd caps 128 form a
frame to hold the conductive outer screen 12. The high-voltage contact 134 is positioned

within the insulating high-voltage shield 132A.



passed through a hole in the center screen 13. A
conductive disk (e.g. titaniun) 133 secures the rivet
wad®nmsshe center screen 13, which provi des aP@DUS2006/062763
connection between the rivet 136 and the charged
el ectrode or center screen 13. Alternatively, a second
nmetal lic disk can be placed beneath the head of the
rivet. In a further enbodi mrent of the invention, a
hi gh-vol t age probe 130 pass§? t hrough the conductive
outer screen 12A and term nates in a high-voltage
contact 134. A high-voltage shield of insulating
dielectric material 132A surrounds the high-voltage
In operatiat, wied thScoriduative/outer filtgrhholdiog fages SAPA| ahdof16B (figure 19)
insulating dielectric material 132B surrounds | ower
areCfl@sedf arblifl thieViilter ba&lia (20, NeAMeSs ahll i16BYitsd hibB3voltage contact 134
Al ternatively, the high-voltage probe may be routed on

coﬁtgﬁs ks o?fthé H@etclgﬁdﬂﬁo' HR 125A-Ob1tape" BRI ﬂ@%andli% slightly

top view of the filter media in figure 19 is shown

comgreiss | G, %d% % dlAleg%n%l Aigk n{la(%elfgf |q(|6;gf ?#pl%(ﬁ’ tTh{e ?%I'EY&%%%\ contact 134

ounds e pa t'er
The riv. or att.ach e hrou
asgyEr orelible caRia R prE Q‘Fnt?FﬁEé’nf i YA S A TG Higegfe-voliage
the frame that holds the filter nedla in f| ure 19 is

shighds WA2An1 ¥2Pgtadecethe spawmecivatme; faan s tér of fhe thigh-voltage contact

hol di ng franme pieces 116 and four plastic end caps 128
134 dfurtherhoranthet instating high-votiaghusiti¢lde 132A 13233 reslane 1. chances of
The hi gh-voltage contact 134 is positioned within the

ardifipsEb@lthdlgighiveagedona@e 1 3hioahél cdntid bt ord@atakchO 2 A whe 12B.
t he conductive outer filter holding frames 116A and

116B (figure 19) are closed around the filter nedia
(120, 16A, 13 and 16B) the hi gh-voltage contact 134

The high-voltage contact 134 is typically made of rigid titanium or other resilient material.
In making contact with the head of the rivet 136, the center screen 13 may flex slightly.
Alternatively, the high-voltage contact 134 can be a spring contact to reduce the flexing of
the center screen 13. Alternative arrangements for the contact area 136 on the center screen
13 include a conductive disk on the top side of the center screen 13, a pair of conductive
discs, one on the top and the other on the bottom of the center screen, with a fastener
passing through the center screen and holding the two discs together. The key point is that
the rigidity of the high-voltage probe 134 or the rigidity of the external conductive outer
screens or both in conjunction force a positive mechanical contact between the end of the
high-voltage probe 134 and the disc or disc/rivet combination 136. The result is a firm
contact that cannot be compromiscd by vibration, or mcdia movement or center screen

(electrode) movement.



contacts the head of the rivet 136. Al so, the
hi gh-vol tage shields 132A and 132B slightly conpress
wo b@7padst of dielectric filter material 16A anPICT/ERR006/062763
The hi gh-voltage contact 134 assures a reliable
connection with the head of the rivet 136. The
i nsul ating high-voltage shields 132A, 132B reduce the
sprayi ng of corona fromthe tip of the high-voltage
contact 134. Furthernore, L%g_insulating hi gh-vol t age
shi el ds 132A, 132B reduce t chances of arcing from
t he high-voltage contact 134 to the conductive outer
screens 12A and 12B. The hi gh-voltage contact 134 is
Whaf 13 daimed isade of rigid titaniumor other resilient
material. In making contact wwth the head of the rivet
136, the center screen 13 may flex slightly.
Al ternatively, the high- voltage contact 134 can be a
1. Afitfenbardaiot filterifigair Brkmcar dthvamf dodapriRfhgof the center
screen 13. Alternative arrangenents gor t he cont act
area 136 on the center screen 13 include a conductive
di sk on the top side of the center screen 13, a pair
i j he top and the other on
aﬁgﬁgﬁﬁg&%%%%%ﬁmghgggg%%g§d§@F§%%¥£mﬁth a fastener
passi ng through the center screen and hol ding the two
di scs together. The key point is that the rigidity of
t he ?igh-voltage probe 134 or the rigidity of the
a seoRpd FilfaY Paghryeng &/ Bowfamd end @ badhendsr bot h i n
conjunction force a positive nechanical contact
bet ween the end of the high-voltage probe 134 and the
disc or disc/rivet conmbination 136. The result is a
said ifont emhbfisiid fhatfileaneed dposnaljaEhs®dsdXy MohPERE bPkid second
or medi a novenent or center screen (el ectrode)

filtEFpLABESch WM lsal Silst MdERoA filters are disposed at an angle with respect to

each other; and

a cowling having a curved aerodynamic front end and a back end, said cowling disposed
with said back end adjacent to said first end of said first filter panel and said first end of
said second filter panel, said curved acrodynamic front end of said cowling facing the air

stream flowing through said first and second filters.

2. A filter bank in accordance with claim 1, wherein said cowling is hollow and said filter

bank further comprises a power supply disposed within said cowling.
3. A filter bank for filtering air in an air stream comprising;

a first filter panel comprising a respective top frame and a respective bottom frame;



1.Afilter bank for filtering air in an air stream

conprising: a first filter panel having a front end
wanw7a7dsack end; a second filter panel havi ng BCT/DS296/062763

end and a back end; said front end of said first

filter panel disposed adjacent to said front end of

said second filter panel such that said first and

second filters are disposed at an angle with respect

to each other; and a cow i ng having a curved _

aerodynam c front end and a™pack end, said cowing

di sposed with said back end adjacent to said first end

of said first filter panel and said first end of said
a Bust binges having apnsehttachaicdt pontiveda aesomdyatanhimerftr mtioreasd a first

of said cowling facing the air streamflow ng through
piwaipdrtionrcotpdisaid Gt dttddhbieat ortidn tosdid bdcdhd BRIMAneRt portion, said

accordance with claim 1, wherein said cowmwing is

i [ f t : | .
R ik e & 8 i gy o

far, f4t.eri il 1N [ t4yHeam ¢ r.i sing: irs

higl rld S8 Ao Ml Lof B ik F%%E i%&?’ﬁﬁng _raatﬁe;w?fn{? ailé second
respective batt. frame;a first hinge, having a firs

attiREIRRE onfion 0654 Siet bpes.stgh thabeaid amAsHboHer Kl hakdanframes of
first pivot portion coupling said first attachment

saig é{r%fifé{%r paned arechingedsyith tespesé toneash ofhsr by eaid fissipdvat pprtion;
frame of said first filter panel being attached to
said first attachnent point of said first hinge and
said bottomfranme of said first filter panel being

a sedond ditedlpire] ehprisiRE O Psbpedtive tbRkhe BRY & tQPe@ive BBt frame;
first hinge such that said top and bottomfilter

hol di ng franes of

a second hinge, having a first attachment portion, a second attachment portion and a
second pivot portion coupling said first attachment portion to said second attachment
portion, said top frame of said second filter panel being attached to said first attachment
point of said second hinge and said bottom frame of said second filter panel being attached
to said second attachment portion of said second hinge such that said top and bottom filter
holding frames of said second filter panel are hinged with respect to each other by said

second pivot portion; and

a third hinge, having a first attachment portion, a second attachment portion and a third
pivot portion coupling said first attachment portion to said a second attachment portion,
said first attachment portion of said third hinge being connected to said first hingc and said
second attachment portion of said third hinge being connected to said second hinge such
that said first filter panel and said second filter panel are hinged with respect to each other

by said third pivot portion.



said first filter panel are hinged with respect to
each other by said first pivot portion; a second

w0 pdoverespanel conprising a respective top franRCHON086/062763
respective bottomfrane; a second hinge, having a
first attachment portion, a second attachnent portion
and a second pivot portion coupling said first
attachment portion to said second attachnent portion,
said top frame of said second filter panel being
attached to said first attathiment point of said second
hi nge and said bottom frane of said second filter
panel being attached to said second attachnent portion

4. On agparatus éemMpEsingnge such that said top and bottom
filter holding frames of said second filter panel are
hi nged with respect to each other by said second pivot
portion; and a third hinge, having a first attachnment

a fip@ratiianficld poReiRSEnRHfa aG VIRAL: RRY é)ﬁrs?ﬂgmﬁvé Eénrt% s@fe\érq t
portion coupling said first attachnent portion
a second attachnent portion, said first attachnent
portion of said third hinge being connected to said

sai.d s cond_ attachnent portlon of said
2 S% °naaa“ﬁ"e gigldﬁ%‘fq%zeé %ﬁgcfl%aaefs Vg @ SeRPdHEFgfe estsater screen;
hat said first filter panel and said second filter
anel are hinged with respect to each other by said
third pivot portion.4. An apparatus conprising: a
first active field polarized nedia air cleaner having
a first resistive center screen; a second active field

a highl eoltage poredisapriy ha¢ingan st Bﬂtpluﬂ GoRageeeRnfal 68ipidd ¥esaid first
center screen; and

resistive center screen and to said second resistive screen.

5. An apparatus in accordance with claim 4, wherein said first active field polarized media
air cleaner further includes a first conductive outer screen, and said second active field
polarized media air cleaner further includes a second conductive outer screen and said high
voltage power supply further includes a second output voltage terminal coupled to said

first and second conductive outer screens.
6. A filter media comprising:
a first pad of dielectric filter material;

a second pad of dielectric filter material being substantially the same shape and area as said

first pad of fibrous dielectric material;



a high voltage power supply having a first output
voltage term nal coupled to said first resistive

W@ eoreresscreen and to said second resistive scPEENS2086/062763
An apparatus in accordance with claim4, wherein said
first active field polarized nedia air cleaner further
i ncludes a first conductive outer screen, and said
second active field polarized nedia air cleaner
further includes a second caonductive outer screen and
sai d high vol tage power supplly further includes a
second output voltage term nal coupled to said first
and second conductive outer screens. 6. Afilter nedia

a eoteprscskenglispaséd betvepadaidffirdi aldesdcond phid df dictatrty inaterial, said
a second pad of dielectric filter material being

cersteibsdrednl bedhgd Yubsiagtif e SHAL BhAREnATBéh ASsafPfifht hhd Sdcond pads of
pad of fibrous dielectric nmaterial;a center screen

didicehosadBetygen said first and second pads of
dielectric’material, said center screen being

substantially the sane shape and area as said first
and second pads of dielectric material; and a
%ielectrig.nedia support frame having an inner side .

a dplgetgige wpdia; YEPott 410G hXERE SndiEnehsife snd Puder side.j seid inner side
and second pads of dielectric material, said filter

engloting prid firgad seapind padnof dielertnicenatetial esaichE Hetfolding fimhfe having
for holding said center screen between said first and

on she ombr adts thefeofl iaebletit for chobding ishidl center sbrebh | Be@WediBghid first and
in accordance with claim6, wherein said dielectric

seddBd badsSafpElEdtrif frAlRial.

7. A filter media in accordance with claim 6, wherein said dielectric media support frame

further comprises a protrusion on the outer side thereof.

8. A filter media in accordance with claim 7, wherein said dielectric media support frame

further comprises flexible fins extending from said protrusion.

9. A filter media in accordance with claim 7, for use in an active field polarized media air

cleaner, said active field polarized media air cleaner further comprising:
a first conductive outer screen;
a first conductive holding frame for holding said first conductive outer screen;

a second conductive outer screen;



further conprises a protrusion on the outer side
thereof. 8. Afilter nmedia in accordance with claim?7,
wob@reresssai d di el ectric nmedia support frane fRET/082006/062763
conprises flexible fins extending fromsaid
protrusion. 9. Afilter nmedia in accordance with claim
7, for use in an active field polarized nedia air
cl eaner, said active field polarized nmedia air cleaner
further conprising: a first conductive outer screen; a
first conductive hol di ng frave for hol di ng sai d first
conductive outer screen; a second conductive outer
screen;a second conducti ve hol di ng frane for hol di ng
a sgeing condustie boldngfrime faypbling i@ sepnd edmtutiivesdutarsdreen;
second hol ding frames bei ng di sposed substantially
parallel to each other on either side of said
di el ectric nmedia support frame, whereby said

saifl TR&tr 44 seEorAIM I Mg FHLRE bein ﬁlﬁiosépéu@sﬁhﬂlﬁﬁa[r%lfel TR other on

support frane |s substantl I n contact

eﬂl?é?lsgdéogf %%& Iahn frﬂerd%f @grtpoaf an%lgeg d uct \14133%%{091 on the outer

e ai.d act .ve fiel ol ari zed nmedi a air cleaner
Sldgoﬁ‘sﬁli dﬁge‘m&c frfl? § SBBE‘“’B% eeFSe Taéltl?l?}f b CORRCE il and held
a secqond pad of dielectric filter material; a center

beté”@?% ed @F% 384 seropé corbistivahalding fismesnd second pads of
dielectric material; a first conductive outer screen

of sufficiently rigid material so as to lie
substantially flat
10. An active field polarized media air cleaner, said active field polarized media air cleaner

comprising:

a first pad of dielectric filter material;

a second pad of dielectric filter material;

a center screen disposed between said first and second pads of dielectric material;

a first conductive outer screen of sufficiently rigid material so as to lie substantially flat

when placed against said first pad of dielectric filter material;
a first conductive holding frame for holding said first conductive outcr screen;

a second conductive outer screen of sufficiently rigid material so as to lie substantially flat

when placed against said second pad of dielectric filter material;



when pl aced against said first pad of dielectric
filter material; a first conductive holding frane for

whedodiomgssai d first conductive outer screen; aPGEHUSIN6/062763
conductive outer screen of sufficiently rigid materia
so as to lie substantially flat when placed agai nst
said second pad of dielectric filter material;a second
conductive holding frame for hol ding said second
conductive outer screen; said first and second
conductive hol ding frames b&ng di sposed substantially
parallel to each other on either side of said first
and second pads of dielectric filter material, whereby

a ssaind cbhdistivahol déepcibarde Gamdldidg sa8d sucded cartuetvsoasScreen;
substantially flat and substantially parallel to each
other. 11. An active field polarized nedia air cleaner
in accordance with claim10, wherein said first and

s BEFAOECOANT LA ML S AR 8205: $260 GOTREI SRy, parate o
I field

o B LT Bl S GO L iy v

Sﬁa é*rst conductlve outer screen, a first pad of

bahd jsgeqnd| pendugiye Ppigr Somerse ﬁfeesu@tam@el&y flat s onlstantially
pad of dielectric filter material, and a second

pargBeldoce¢hetherut er screen, an inprovenent conprising: a
hi gh-vol t age probe passing through said conductive
outer screen; and an insulating shield attached to
said first conductive outer screen, said insulating
11.Skh @bveSHEIR Y-8 n@lathih bQMieY 9 bAQYBIREORRN claim 10, wherein said

first and second conductive outer screens each comprise a perforated sheet of solid

material.

12. In an active field polarized media air cleaner, said active field polarized media air
cleaner comprising in combination a first conductive outer screen, a first pad of dielectric
filter material, a center screen, a second pad of dielectric filter material, and a second

conductive outer screen, an improvement comprising:
a high-voltage probe passing through said conductive outer screen; and

an insulating shield attached to said first conductive outer screen, said insulating shield

surrounding said high-voltagc probe.

13. A combination in accordance with claim 11, wherein said high-voltage probe

comprises a spring contact.



13. A conbination in accordance with claim 11, wherein
sai d hi gh-vol tage probe conprises a spring contact. 14:
wo@onhiseat i on i n accordance with claim 12, fur€©es2006/062763
conprising a contact attached to said center screen,
said contact positioned so as to contact said
hi gh-vol t age probe. 15: A conbination in accordance
with claim14, wherein said contact conprises: a
fastener having a head and a shank, said shank passing
through said center screen, -¥aid head of said fastener
being in contact with said high-voltage probe. 16. A
conmbi nation in accordance with claim 15, further
l4c dnpmilsinatgpnainnetaldene whitls kladiin SIRo Siethep Boinbesiag ardonfakct attached to
said fastener, said netallic disk being in contact
saitl defiteB @drékns 8418 @bntE&PRSHondd so A t6 eFRh&tahidHigH-Yoltage probe.
accordance with claim 12, further conprising a second
insulating shield attached to said second conductive
outer screen, said second insulating shield di sposed
15oRposite sal.d fir ' £

combination in accorc?atncé Wik lcﬁumqgf, \%ﬂler%}nds'aid contact comprises:

a fastener having a head and a shank, said shank passing through said center screen, said

head of said fastener being in contact with said high-voltage probe.

16. A combination in accordance with claim 15, further comprising a metallic disk
disposed on the shank of said fastener, said metallic disk being in contact with said center

Screen.

17. A combination in accordance with claim 12, further comprising a second insulating
shield attached to said second conductive outer screen, said second insulating shield

disposed opposite said first insulating shield.



