PORTABLE GE%EﬁﬁiDAL Al R FILTER TECHNI CAL FI ELD 5The present invention
relates to the renoval of suspended particulate matter fromair and, in
parti NP 2474 t he renoval of particulate matter from aPETISABPIP ati on ald
the destruction of m croorganisns in the particulate matter renoved. 10
BACKGROUND OF THE | NVENTI EPRTABLE GERMICTIRALAAIROFE&TERansmi ssi on of

di sease organisns, especially respiratory di sease organi sns, has |ong bee
recogni zed as a serious problem Health care authorities 15 and : '
aer obi ol ogi sts have now becone acutely aware of the problemdue to the 3
evolution o ti sistant strains of streptococcus and ) 5\
tubercuI05|E é?%reégaﬁgF%s Al t hough, the airborne transm ssion of dlsease i
is not el l understoomheiprbseamumnﬂﬂnQAQn(ﬂﬂlaﬁﬁﬁ panyheordmevaiesfcaused Y
by both bacterla I I I a t f ost by
air current 84SPEY sga &5ﬁ§§§£§§%ﬁﬁé %a?ﬁgﬁngggwéﬁﬁ EREFQQEEEEQJ}
tubercul05|30ba¢her|aemmvamwvmﬁe panylhu&aseSUSEEﬂnﬁn |ﬁrqmr ayar &yt i ni ng

i ndi vi dual s __i e LS ai refore
at best onl§lgE %%§8| lq ﬁ%n%ﬁﬁﬁﬁé%§§§h £§ ?ﬁCE%%%Q%%%gﬁﬁis%ée&gﬁtuaIIy
circul ate i napt$patetecrapted bemgiviedf.ect ed |nd|V|duaIs unless the air is
treate d}o renove and destroy the resistant bacteria. To this end,

germcidal 30 air filters have been invented. Exanples of such filters are
descri bed | BACKGROUNBt OFcTHRaITNNENTIRBD, 722 whi ch issued on July 19, 1994

to WE Pick and has %HQSQ‘]}{%%&'% transmission of disease organisms,

especially respiratory disease organisms, has long been

recognized as a serious problem. Health care authorities

15 and aerobiologists have now become acutely aware of the
problem due to the evolution of antibiotic resistant
strains of streptococcus and tuberculosis, for example.
Although, the airborne transmission of disease 1is not
well wunderstood, it is abundantly clear that many

20 diseases caused by both bacteria and viruses are
primarily transmitted from host to host by air currents.

It is also known that certain infectious agents such as
tuberculosis bacteria can survive many hours suspended in

. alr. Quarantining individuals infected with resistant

25 strains of tuberculosis is therefore at best only a
partial solution, since the air they pollute must
eventually circulate into space occupied by uninfected
individuals unless the air is treated to remove and
destroy the resistant bacteria. To this end, germicidal

30 air filters have been invented. Examples of such filters
are described in United States Patent 5,330,722 which
issued on July 19, 1994 to W.E. Pick and has subsequently
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SUBSTI TUTE QBEES (RULE 26) WD 98/ 47545PCT/ CA98/ 00369 been assigned to the
applicant. Wile the germcidal air filtration systems described in that

paten oven to be very effective in renmoving m fromthe
air atr% g%?t?%w ng them the air filtration systens 5 %rescrlgmdﬁgfe

principally adapted to pernmanent or senipermanent installations and are not
primarily adapted to |ightweight portable filters intended for honme and/or

per sonal ebus‘??%aaéns(){ el r@gegﬂgy?%g?gggh%ed hazard e @Mﬁcf@ L1y #Jg is the

dust mt I|n S™W € airtight closure central heating
and cool |f1gltsr;esttm sabuﬁmantdm@éled]gland:hﬂtmmtetlhré@g’rﬁ fPooveR outside

ai r provige L deg gr%%e%ql%ows éﬂévﬂﬂ%mgc&g m%ﬁlsmffémgﬁ e nearly

m croscopitc %d re di Ty beconme alr or ne e mtes are cour se
i nhal ed, adw charcdn ctaasjsrebksmqmgtl'sﬁtmer gtlee r e i ofll:,ltrla%m | pysvemsial s and

contrig bmc?ésézolt?&? g&‘écgljiq{ctlééz{lﬂ} | ad}%ﬁgdprt%geéeﬂléﬁéﬁ hpoent,

especially 1n eepl ng areas st mtes can enoved {fromt al r and
dest r oyedperriarser?d ihﬁt@lhgtéﬂpés@m tarei RObr pEipprddy (ﬁﬁam'fngi popul ation

growt h ang; @9{15594,%% ggbrqzbfﬁa%at@t' N&erd 9%%%&1. | @bk fhbﬁ@r é&wo na

sl eepi ng “ar can tetot econtrol ust mtes. I's t erefore
an obj ectpexfsaemrl iws@ention to

Another recently recognized hazard of modern

10 1living is the dust mite. Modern dwellings with the air-

tight closures, .central heating and cooling systems,

abundant carpeting and minimal through flow of outside

air provide ideal breeding grounds for dust mites. These

mites are nearly microscopic and readily become airborne.

15 Airborne mites are of course inhaled, which can cause

strong allergic reactions in some individuals and

contributes to the discomfort of all. With proper

filtration equipment, especially in sleeping areas, dust

mites can be femoved, from the air and destroyed, thus

20 limiting exposure to airborne mites, curbing population

growth and controlling infestations. A germicidal air

filter unit in a sleeping area can contribute to the
control of dust mites.

It is therefore an object of the invention to

25 provide a lightweight germicidal air filter which 1is
portable and adapted for home and/or personal use.

It is a further object of the invention to
provide a germicidal air filter which requires a minimum
number of moving parts.

30 It is yet a further object of the invention to
provide a lightweight germicidal air filter which 1is

simple to construct and inexpensive to manufacture.



25 provide a.lightweight germcidal air filter which is portable and
adapted'for hone and/or personal use. . It is a further object of
t he | nWeMBI4@%¥5t 0 provide a germcidal air filter which PETICAbHG038 M Ni mum
nunber of noving parts. 30It is yet a further object of the invention to
provide a lightweight germcidal air filter which is sinple to construct
and i nexpensive to manufacture. WO 98/ 47545PCT/ CA98/ 00369 SUMVARY OF THE

| NVENTI ON - These and ot her objects of the invention are realized
in a ger@ v & pomrising a 5 filter medium (28) for
renovi ng par |cuI ate rratter mc? uding at | east a portion of mcroorgani sns
froman air st ream'Ith)esma finidt eotblert hebfedter afedithe haniregtaBnupsteeam:

Coee S P Sd N0 £t LU T S plogs! 706 U LogKLSLEL ) o
medi ubn f(frlléqus! mgdatlml ea8)a pﬁorl orrepfottivgy upptrednuiiate ofmabeefilter
Ul tr avi o LR S, 1ORE A Bor B8R 2eR i eB g g R P et (49 (REF ot her
i n order sttresayst dimt ikal | §ikkeosd, t hthe5 dpdtecameiddeanof Haxeidd | ten medi um
to germ ¢iflal v el fadfexbd iyl ehetnadi gl i0f LEN3E 3eLeLizedin fhatls
one ultraviolet radiation source (26) located in proximity
10 of the upstream side of the filter medium for exposing at
least a portion of the upstream side of the filter medium
to ultraviolet raaiation, a one of the filter medium and
the ultraviolet radiation source being displaceable with
respect to the other in order to systematically expose the
15  upstream side of the filter medium to germicidal levels of
ultraviolet radiation, c haracterized in that:
the filter medium (28) and the wultraviolet
radiation source (26) are stationérily mounted in
proximity, and a means for focusing (36, 54) ultraviolet
20 radiation emitted by the ultraviolet radiation source is
oséillated about the ultraviolet radiation source so that
the radiation is focused onto a predefined area of the
filter medium and substantially all of the upstream side
of the filter medium is systematically irradiated.
25 The germicidal air filter in accordance with
the invention preferably comprises a cabinet having an
alir intake area and an air discharge area with a filter
medium disposed between the air discharge area so that
substantially all air drawn through the cabinet passes
30 through the filter medium. The filter medium is
preferably a planar filter and most preferably an

electrostatically enhanced planar filter of a type



the filter medium (28) and the ultraviolet radiation source (26) are
stationarily nounted in proximty, and a neans for focusing (36, 54)

ul t ra&&égsggg radiation emtted by the ultraviolet ra@i&;‘%%gmﬁﬁy_rce i s‘

osci | out the ultraviolet radiation source so that radiation is
focused onto a predefined area of the filter medium and substantially all
of the upstreamside of the filter nediumis systematically irradiated. 25
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nmedium [n order to ensure that substantially the entire surface of the
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emtted by the ultraviolet source be provided so that the 15 radiation is
f ocused o®dd agipneddriiche g ckelhat hEOf KNPWR BRFLR0EI2RA§Ehatt &t RS neans

for focugjngthe W trayol ef radiaki ofobe eseikhayed takoutr ddiatuldd avi ol et
source sO that substantially al]l_ of the filter surface is sastematl cally
i rradi at @rivited &y ithensttiaTEREet oFORBCR aBraPFBNLARACKO Fhadt Hdi® t o known

M croergaiSMkion is focused onto a predefined area of the filter
surface, and that the means for focusing the ultraviolet
radiation be oscillated about the ultraviolet source so
that substantially all of the filter surface 1is
systematically irradiated with an intensity level of

20 radiation which is lethal to known microorganisms.

The focusing of the ultraviolet radiation may be
accomplished by a parabolic reflector positioned behind
the bulb or a reflector in combination with an elongated
lens positioned in front of the bulb so that

25 substantially all of the ultraviolet radiation emitted by
the ultraviolet source is focused in a relatively narrow,
elongated band on the upstream side of the filter
surface. The means for focusing the radiation, e.g. a
reflector or the elongated lens, are oscillated about an

30 axis parallel to the axis of the radiation source by an
electric motor, for example, which drives a cam shaft

assembly at a predefined rate to effect the desired



The focusing of the ultraviolet acconplished by a parabolic reflector the
bulb or'a reflector in conbination rradi att on may be positioned behind
with afWVeP¥#H§dted |ens positioned in front of the bul bPSE/GAIS/003ES
substantially all of the ultraviolet radiation emtted by the ultraviol et
source is focused in a relatively narrow, elongated band on the upstream
side of the filter surface. The means for focusing the radiation, e.g. a
refl ect or israghatépandilt eBhreds @A sElFratet &bsutfahteo medd upar al | el

to the axis qfad hSe&RdiE8hhaN t3Q4 CENOYmMBROE! ?ﬁﬁéﬂéra[ﬂ’ﬂ@rrof:gfegx%m e,
whi ch drives a cam shaft assenbly_ at a rede ed rate to effect the
desired cam shaft assembly at about rpm, which yields a sweep
of the filter surface each 30 seconds, although other
5 rates of oscillation may prove equally effective. Since
the germicidal air filter 1in accordance with the
invention includes very few components and the components
are light in weight, it is possible to provide a
germicidal air filter which 1is easily handled and may be
10 used in home and/or personal applications such as in the

workplace.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be further explained by

15 way of example only and with reference to the following -
drawings wherein:

Fig. 1 is a perspective view of an exterior of
the cabinet for a. portable germicidal air filter in
accordance with the invention;

20 Fig. 2 is a perspective view of the cabinet
shown in Fig. 1 with a service door open at the front of
the unit showing - the ©preferred position of the
ultraviolet source and the filter medium;

Fig. 3 is a top plan view taken along lines 3-3

25 of the portable germicidal air filter shown in Fig. 1;

Fig. 4 is a schematic elevational view of the
mechanism for oscillating a parabolic reflector or a lens
for focusing the ultraviolet radiation emitted by an
ultraviolet radiation source in the portable germicidal

30 air filter shown in Fig. 1;

Fig. 52 through 5c are cross-sectional views

taken along lines 5-5 of the portable germicidal air



WO 98/ 47545PCT/ CA98/ 00369 irradiation of the upstream side of the filter
medium It has been found that .the notor preferably rotates the cam shaft

assenbiyp ogls7ABOUt 2 rpm which yields a sweep of the figdecssswoiedce each 30
seconds, although other 5 rates of oscillation may prove equally effectiva.

Since the germcidal air filter in accordance with the invention includes
very few conponents and the conponents are light in weight, it is possible

to providg g ger gheldalirl Flallifzr tehi e hsteasé! nkangh ¢d iandwieynbe 10 °
used in honme and/or personal applications such as in the workp|a BRI EF
DESCRI PTG G T2 DRERRaBLon’ 18 CPochiea TR 4t cHbPbASHRY 15 BF Tur t her

expl ai nedk iy 45 MY ddBxanDh etl?@'ﬁoﬁﬂ&bl\eteefﬁi@iéameaiﬁ Fhettel;| owi ng -
drawi ngs wher ei n: 1 is a perspective view of _an_exterior

of the cabinet for @%or?abl‘@‘b‘é‘?m%?%%?r%l rORi 1$ReeFn B ordhincESith the

i nventi onyrAPds, 2shéwd 881 apeekhue eV aeWadlgdma tc ay mefo iy | théi g. 1
with a service door open at the front of the unjt show ng thg referred

posi ti on WFtEHEL R} ¢k aﬁ?ﬁ’eﬁ‘tls%réenan‘ﬁpjt% 1t Fred? a top

plhan vi ew;,zc_sx&kﬁ?a@i&mgfdmws*clae 3ra8ietidheonothabEelgermnetida; aahdfi | ter
shown In FIg. ;

g ' Fig. 7 is a wiring diagram suitable for .a
portable germicidal air filter in accordance with the

10 invention.

DETAILED DESCRIPTION OF THE INVENTION
Fig. 1 shows a perspective view of an exterior
of a portable germicidal air filter generally indicated
15 by the 'reference 10. The germicidal air filter 10
includes a cabinet 12 having a front wall 14 and opposed
side walls 16. The front wall 14 includes an area for
air intake 18 which may be louvred (as illustrated) or
covered with a coarse open-celled plastic foam (not
20 illustrated), or the 1like. The area for air intake
permits air to be filtered to be drawn into the cabinet.
The side walls 16 respectively include areas for air
exhaust 20 which are preferably covered by a grid but may
also be covered by louvres or the like. A top of the
25 front wall 14 also includes a control panel 22 which will
be explained in more detail with reference to Fig. 7.
Fig. 2 shows the germicidal air filter 10 with
a service door 24 in an open condition. The service door
forms a substantial part of the front wall 14 and is
30 hinged to a side wall 16 so that it is conveniently
opened to service the interior of the filter. Mounted to

a center of the service door 24 is an ultraviolet source
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explained below with reference to Figs. 3-6. Positioned
between the service door 24 and the areas for air
exhaust 20 1is an air filter 28, the construction and
operation of which 1is also explained below in mofe
detail. BAn electrical power cable 25 supplies operating
current to the ultraviolet lamp 26 and to an electric

motor 38 (see Fig. 3) from an appropriate ballast and

transformer (see Fig. 7) which are housed in a
compartment (not illustrated) in the top of the
cabinet 12.

Fig. 3 is a cross-sectional view of the
cabinet 12 taken along lines 3-3 of Fig. 1. As is
apparent, a fan consisting of fan motor 30 and fan
blades 32 is mounted to a rear wall 15 of the cabinet 12.
The fan blades 32 are set at a pitch, preferably 30°-40°,
to draw air through the area for air intake in the front
wall 14 of the cabinet 12 and expel the air through the
areas for air exhaust 20 in the side walls 16 of the
cabinet 12. The pitch of the fan blades is preferably in
the range of 30°-40° because this pitch is most effective
for moving air through the cabinet with least noise
generation. At this pitch the fan blades impel air
laterally through the areas for air exhaust 20 and the
resulting vacuum draws air through the air intake 18.
The air is thereby drawn through the air filter 28 which
is preferably an electrostatic air filter of the charged

media type well known in the art and described, for

with

\
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Fig. 1 shows a perspective view of an exterior of a portable germcidal air
filter generally indicated 15 by the reference 10. The germcidal air

filterywdQgigfgiudes a cabinet 12 having a front wall 14 rd-0RReKed sSide
walls 16. The front wall 14 includes an area for air intake 18 which may be

louvred (as illustrated) or covered with a coarse open-celled plastic foam
(not 20 illustrated), or the like. The area for air intake permts air to
be filteraahdmde drawniitedo stweteabbPacentThe, edaleS@l Waith riespesdivel y

i ncl ude areas for ir e st 20 which are, ref ny cQV y grid but
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t he
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Nbunt ed tEE b erer B AT 8P cEasoood 1 ©hn SHPFER oll ZeE wo
98/ 47545 R4 A0 BID0AB0 LB8erEd@rably an ultraviolet |anp. The ultravi oI et
lanp 26 may be an qgone generating.lamRelosfaqdld 11ahR anfitter 28
described in that patent are several modifications to
10 ensure that ultraviolet radiation is not reflected back
out of the filter cabinet through the area for air
intake 18 (see Fig. 1). To reduce reflection, the
aluminum filter frame is painted matte black, as is the
outer screen on the upstream side of the filter 28.- In
15 addition, the fibrous filter medium is preferably made
from a glass fibre pad coloured black by the addition of
carbon black to the glass mixture. Other colorants have
proven to be unstable and transient when exposed to the
ultraviolet radiation. The interior of the cabinet 12
20 Dbetween the service door 24 and the filter 28 (see
Fig. 2) are likewise preferably painted matte black to
reduce reflection. -
A pair of support brackets 34 mount the
ultraviolet lamp 26 to a center of the service door 24.
25 Only the bottom bracket 34 is illustrated in Fig. 3 for
clarity. When the service door 24 is in a closed
condition, the distance from the ultraviolet lamp 26 to
the upstream side of the filter 28 is preferably about
2.65" (6.73 cm).. The upstream side of the filter medium
30 is preferably about 10" (25.4 cm) wide and the cabinet is
about 12" (30.48 cm) wide. Given those dimensions, the

distance from the ultraviolet lamp 26 to either outer



enhance the germcidal effect of the filter. Details of the nechanismfor
nount i ngt%a,, ultraviolet lanp 26 and 5 focusing the ultraviolet radiation
which MO8 P will be expl ai ned bel ow with reference tCEGISOB6S,
Posi ti oned between the service door 24 and the areas for air exhaust 20 is
an air filter 28, the construction and operation of which is al so expl ai ned
below in nore 1Q tail. An electrica ower..cabl e _25 supplies operating
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focusing the ultraviolet radiation is a parabolic
reflector 36 which is oscillated about the lamp 26 to
systematically sweep the focused radiation across the

15 upstream side of the filter 28. Oscillation of the
parabolic reflector is preferably accomplished by a 24
volt twin coil gear reduction motor 38 well known in the
art which drives a'fly wheel 40. The fly wheel 40 in
turn moves a cam shaft assembly 42 having a first arm

20 connected to the fly wheel 40 and a second arm connected
to a shaft which supports the parabolic reflector 36 as
will be explained in more detail with reference to
Fig. 4.

Fig. 4 shows an elevational view of ‘the

25 preferred mechanism for oscillating the parabolic
reflector 36. The ultraviolet lamp 26 1is preferably
stationary and connected to lamp sockets 44. Each lamp
socket 44 is supported by a U-shaped bracket 46 which is
affixed to the respective support brackets 34 that are

30 mounted to a center of the inner side of the service
door 24. Mounted under each U-shaped bracket 46 1is a

bearing 48 that accepts a stub shaft 49 which supports a



exanple, in United States Patent 4,886,526 which i ssued Decenber 12, 1989.
The air filter 28 is serviced by renoving the filter fromthe cabinet 12

t hr oughobharsser vi ce door 24. After the air filter is regguethshizesn 5 t he
cabinet 12, service is acconplished in a manner well known in the art and-

described for exanple in United States Patent 4,886, 526. The
only enhancenents to the filter 28 described in that patent are several
nodi fi Catﬂm%é&rl%mte Bhwedkett t 5@va bt ethedadiat io@pols&tlﬁaOterfdsf et ed back

out of the filter bl net_thro t area for alr |ntake 18 F|g 1).
To reducé’-h*eeflp@&q 1G héS :I'Jllt?r#%’tﬁn 'ter fitamé | £Fai Y elack as

IS the oulsm HALBAN & hetulpsshatin sedenuértbanfencrttserthzs re:ﬂJrec’lEDxaddl ti-on,
the fibrous filter nediu S ferably nmad oma glass fi.bre .pad

col our ed Sd’rpm?tbf”ﬁ‘ék%ﬁg}sb Bptg’f E}é?béﬁmbls t[oa?ﬁ%“%f%sézm"ﬁﬂﬁ?é. Ot her
col or gnt si hayg rtrmencbﬁnbetadsttabl ehandf 1y awhicent Memmxphseobdatrthe

ul travi oI et radl atio T i nt of the_cabinet 12

service qu'r%r ﬁq‘t f glagegeglrgre FCEAET Wi\ﬂ °pperreafq:e abl y

pai nt ed npgtefcmaatcé(s t Otkteaduﬁ]eyratrheell 40. preferably Aaftai rabefutsupgort.
brackets 34 nt the ultraviolet | 2 0 a center of rvice door
24. 25 OA{YIHE BT oﬁ?ﬁrglc}kélt% |gg}%l |€°S Fat e |o R %Hg'o%c éa]?':l ty.
When t he @Eﬁ_{s/dg:e toor é.’atnl sshafta chsseﬂb&gndﬁﬂl orto t rmescdus]tamt:e tthrem t he

uItraV|oIet 26t Upstrea side of the fi 8 f erabl y
about02. 65”"’:3(%3@7’3‘: cr’F)e sétﬁea‘g%1 g TeThe fl?é‘%eg gdlarstgmeﬁ
preferablacxaiumttﬂé)"u}ﬁéﬁrdamrr;smﬁdefartdlet hiel Itz n28 as glboutbel 2e€180. 48 cn)
wi de. G ven those dinensions, the distance fromthe ultraviolet lanp 26 to

ei ther out®rf*9fD 981 47545PCT/ CA98/ 00369
Figs. 5a-c are cross-sectional views taken

along lines 5-5 of Fig. 1. The parabolic reflector is

15 preferably made from sheet metal of an aluminum alloy
having a bright polished side to enhance reflection.
Such sheet metal 1is available, for example, from Ideal
Metal in Toronto, Canada and is identified as Aluminum
Bright (1100-H24). The sheet metal is typically rolled

20 into the desired shape using techniques well known in the
art. The focal length of the parabolic reflector 36 is
preferably such that the radiation emitted by the
ultraviolet lamp 26 is most concentrated when the
radiation is focused at the edges of the upstream side of

25 the air filter 28 so that the germicidal effect on the
upstream side of the air filter is as consistent as
possible. In the preferred embodiment shown in
.Figs. 5a-5c¢, the focal length of the parabolic
reflector 36 is therefdre preferably about 5.88"

30 (14.94 cm). As the parabolic reflector 36 is oscillated
so that the beam sweeps toward the center of the filter

(see Fig. 5b) it is apparent that the radiation is less
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edge of the upstreamside of the filter 28 is about 5.88" (14.94 cnm). A

Si ngle ultraviolet lanp 26 is not adequate to irradiate the entire surface
of theVPPP#ESto gernicidal levels. In order to conser FEMRAYI0I6s

manuf acturi ng and mai nt enance expense, however, and ensure that
unacceptabl e I evel s of radiation do not escape fromthe cabinet 12, it is

preferabl e that, the ynit include only opne ultrayiolet la rrechanl sm
for focudioryseske %arrlih?l%s?lf%?ﬁ‘tﬁédf!aﬂg BﬁFoféﬂjﬁrpF‘SSé%é% arSy of t he
upst r eamssird® of thbe fslt|rteﬁlgt218 it t héhef ormdiediirabl eisThemprefssTed -
mechani sm f or_ facusi,ng uItr v t ara I|c Iector
36 whi chHrs‘Dp(?sr(ﬁllqneﬁ]edtgbo&‘te f };SLSE & %lﬂ{a l:ﬁ’ nsa%tu?rccg ygisgwee %1

f ocused rg’iiidnﬁldﬁhhcasﬁﬁsct hes 15chpstsnedamvardea ocjrdedﬂéefl hrea 28.THxsi | | ati on

of the para ic_reflector |s [ ef bly Li b a @A v twn
coi | gealasr 9T bt ot °38 \Alg?f %\%\Mg\ F‘?\'S‘%ﬁggar g\((},hg"lnc%lindr|€§@soéaé’fI wheel
40. The fdnhe V\hmia’éﬂonnbmcpmemo\rwea tacushkdf msasgembtystanicayifigpm f| rst

arm 20 cqnnect to.t n r egl.e a shaft
whi ch sug:gﬁ f{_’j’ﬁ%vb%?ggol iC Jﬁlf %‘)r 6 3@?\%‘9' I(1 enfeég‘]?%l (riltesdq?én&rmr
det ai | wiitrterefer enceche Euger4 edgeq. of s:ﬁm/vsuanteeematﬁml ofi evhf the 25

preferre chani s r o |I i I ctar; 136%q e :
ul travi o?fé"trﬁl eég{llms? pr@ e"rqgg#yﬂgt B‘F?S‘Egr'&éggn conng%t tesggltlo danp socket s
44. Fach dramp samﬁ<et thétl s tbpporoedibyabichshaped Hitstketratmabhiied is

affixed to t.he res t o] b .S, r :(;géxég 0 a
center off etttn]e cf‘h%e%é: e ofyggegggr\%lggé%ggérgizgﬁ%/oﬁn?gg%un er rgglc
U- shaped diraaskistg 46the aahehei ngf48inkatenceeppd a tdreub wlhiafavigsledhi ch

supports a IVQGISO8I{47?4&%:%%@%9&39??5%@%&? gp&quttel}rﬁet.r s attached

to opposﬁa}a hé par rc refléctor t ato
refl ect orpRfgotze stddepdmfpeddtrat epsonfiethe Khélaéﬁpectl@rtostrémrqllbr acket

50 “ﬁghté¥ié§¥”ﬁ@8&hma%%ﬁﬂ%éhé§ %@'%ﬂ;mlnate shaded areas where

bacteria, viruses or other airborne microorganisms may
survive.

' Fig. 6 shows an alternate. arrangement for focusing

the ultraviolet radiation emitted by the ultraviolet

20 lamp 26. In this embodiment, a reflector 52, which is

not a focused parabolic reflector, reflects ultraviolet

radiation onto é convex lens 54 which focuses the

ultraviolet radiation in much the same way as the

parabolic reflector 36. The lens 54 1is preferably a

25 plastic lens made from, for example, acrylate (ROP-4)

plastic available from Cyro Industries of Mount

Arlington, New Jersey, U.S;A. Plastic is preferred for

the 1lens 54 Dbecause it is light in weight and

shatterproof. The acrylate plastic is preferred because

30 it is resistant to the effects of the ultraviolet

radiation and most of the ultraviolet radiation passes

through it. The lens 54 is preferably designed to have a

- 11 -



5is in turn connected to the fly wheel 40 of the gear reduction notor 38.
As the gear reduction notor operates.it rotates the fly wheel 40 preferably
at aboud osa7sgvol utions per minute. The rotation of thepffiavhi@ale causes the
cam shaft assenbly 42 to oscillate the 10 parabolic reflector 36 which .
sweeps focused radiation across the upstreamside of the filter 28 as can
be seen in Figs. 5a-c. Figs. ba-c are cross-sectional views

taken al pogal i nesndtb @fudh gthhtThehpar shalincioaf | emteteds BS preéerably
made from sheet netal _of an 2Iuninun1al{oy having_a brigh olished side to

enhance PEEFRRIP LR SEEAPshé®t et al ™93 avSPPSBPgFaFSP e e 8¢ om | deal
Metal i rJ@iien {ansdeuesd &g tiHenkidbiead ofs thlelniprte&3m ghidd 1dH0- H24) .

{echni QeSS wBtF ERBEE! Aorho HFt ERTnEPPSE 5P eRoRBER o S EbotT o
refl gct opi @6. i Sapsef etiedl Fosathlehgtht be rtadi dleinen 1T is echéyefdee
the. edges 6fet TRt GpabPBlmeiie of Lot nenbry MITLLE 3 d¢ (RATIONE
ger mi ci dghaef thet lamd he4upstotearnsi tee ofultthevdiol &t | Lempi 2 Gasfeansi st ent
5o Bo. T HEABRSHT Bngtn ST heBarBoree 1 SHPBELAr Caibt ReFerbhapter dibl y
about 5. 881 186red14.134 ahoulds e partabbol ithatef kbet osh8pei sobsctheéated so
L0ty £ e DEL P LA { 5 ot el Wpble UL oL (SEERFLELOP 1t 19
lamp 26 from exposure to dust particles suspended in the
air to be filtered. As air 1is drawn around the
reflector 34, the shape of the reflector creates a
substantially static wvacuum around the ultraviolet
15 lamp 26, which inhibits dust particles suspended in the
air to be filtered from coming into contact with the
ultraviolet lamp and therefore tends to keep the lamp
clean. '
Fig. 7 is a wiring diagram suitable for wiring
20 the germicidal air filter 10 in accordance with the
invention. A three prong power plug 54 is connected to a
line cord 56 which typically supplies 120 VAC input
current. A ground conductor of the 1line cord 56 1is
connected to ground 58 and a power conductor 55 of the
25 line cord 56 is interrupted by a fuse 60 to protect the
circuit from overload. An interlock switch 62 which is
operatively associated with the service door 24
interrupts the power conductor 55 of the line cord 56 so
that the unit is shut down whenever the service door 24
30 (see Fig. 2) is open in order to protect persons in the
vicinity from exposure to ultraviolet radiation. A

conductor 63 connects the power conductor 55 of line

- 12 -



focused on the upstreamside of the filter nmedium 28, but since the

strength J t%e radiation is inversely proportional to the distance from

t he so %%/4715 e sane germcidal effect is achieved over PET{(iAS8/0@369 ar ea.

Thus 5 as the oscillation conpletes a sweep as shown in Fig. 5c, the

radi ati on becones nore focused as the distance fromthe ultraviolet |anp
s s _nost iptense at the outer_ edge of the

i ncreases, unti he foc , |

upst reamcf%%(g %‘% Etﬁ’e #i 8 nBEEGH TR wPOtBe THHEFt S Mpichosisskil | ed
in 10 thenauntddatot theoseiddmdi Opaﬁé]r.]t ke p(aieaabot‘ighlrg)‘ Lfec_trIQ{e g@ugisof h?ﬁ

t he beneficia ffect .of constant changi the an4dl e of incidence o e
ul travi olsé?e‘?éad?%{li %‘r?t%]f ﬁ%‘éﬂ{] t %éarﬁoﬁr%%é)rl%f t'tr]'FF’(-:- QPFrP!tIlPé‘r ofs.tlTﬁi s
pronot es feepmotpenedd abhdn sdpp hees adiatdeort i 660 e ﬁ&@hl%éliéﬁé medi um
and tgnds to .eli rrjcnsat EGSh%dlec% agr)/?e@%r\/\/oc%re bacteria, viruses or. other

ai rborne THCHOSTYRHT she Ray Sur . € e _%t?r_%sg‘?n?)ﬁ% &iral telhrere
arrangenent tbe fobausiedy rmédial type glaetirt adi afalrﬂéxem:él;gg kk;)ﬁvé\,hm-,hﬁln :
ultraviolet 20 _]anmp 26, | his enhodinent, ar ctor , ich is not a
f ocused ptglreab%ﬂ{é re cehctg?ier&fl erv%l% gﬁ?ia?%?& %ﬂi ¥t5RRof% S convex

| ens 54 wmgtedteolists thecamdunavool &5 rawl abupgllymnwgdfmlt-h@njp‘altla vay az t he
par abol i f 3 Th en |)A1is ref erably tic le nmade
from fo&rrea%aén%qg? rac??/[ at 21‘ %C%gg B fg?tni é‘lcé\?eﬁ I%‘gl r?%é%%@FG I&%ust ries
of MbONnt A | coghecteNewtdertsey, tétirhn Rloastuctors pref eflr eﬁlhéolrlirlfge l ens 54
because it j L N i n hat t.erproof. The acrylate astic is
preferr ecftqﬁlgszaéuésgg%oéi fg\lﬁ&si_grgég?s%zfﬁt t%h? hélg%f 3833381‘3 tef%eeﬁ’tp?%ﬁ%l et

radi ati offéandregutiref tA€ ulcumnent et whedihat i as paeaagtrgog%g :ctthe ;I'hle Ie?;s1
54 is pr I igned t av WD _98/.47545P _ ocal leng
such thatetfr%ﬁlgﬁlr(%té i g’fi%rr} eni ?Pgd gﬁ?e’?ﬁe ﬁ?g?‘é\c,?%egéan%gzgﬁ?% modte

concent r &cadl Wfenis héikediaki aonrseediomdised at Xdwp edgds cxfcitlentiipsd r eam

Si delgf %Q:OEP rsvtr“:!:ﬁr788whlira:1'1t hﬁepﬁl.ﬂgr rt%% e@P@QLWS‘Ee%hOrV\g'diia%ion
of the filter medium to be independently controlled from
the operation of the fan and the electrostatic filter, if
desired. The switch 70 is optional but is preferred so
that the ultraviolet wunit can be controlled without

20 opening the service door 24 or disconnecting the line
cord 56. Independent operation of the fan/filter and the
ultraviolet lamp oscillator also permits the irradiation
of the filter medium 28 to continue for a minute or two
after the fan is shutdown, to ensure that any 1live

25 microorganisms on the filter medium 28 are destroyed
before the filter is serviced. This feature is important
if the filter is used in an environment where antibiotic
resistant microorganisms are known to be present.

A ballast 74 1is connected to the lamp and

30 oscillating motor switch 70 by a conductor 72, which is
likewise connected by a conductor 73 to the return
conductor 57 of the 1line cord 656. The ballast 74
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5 Figs. 5a-5c¢, the focal length of the Iens 54 is therefore preferably
about 5.88" (14.94 cnm). While it is obvious that the lens 54 protects the

ul t rayy®bgdrsdsanp 26 from exposure to dust particles supgeidesiodsee the air to
be filtered, it should be noted that the shape of the 10 parabolic g

reflector 36 also protects the ultraviolet lanmp 26 from exposure to dust
particles suspended in the air to be filtered. As air is drawn around the
reflect opr3dscbbRsshape piot heltefA@ciapucr eat es arodlﬁm;eanshiathlylst atic

vacuum around the ul travi o t 15 ch h| bi I
suspendedCOF n FHYIES tR° b'é FFYéPiagprld"r‘Hpc% IAE 8 c%srfdeuctsé |t<r:]ees

ul travi g’cﬁé | anmgs ndbafﬂw;efdycaHMmgo et heswart:phcn@an b g a7 is a
Wi ring diagram sul e for_wiri 20 t C|dal

accor danE@nﬁPFHOFhigl Averdt i Orf Egoﬁg %%‘ %‘égé 5%6%1}318%8%%;:?% to
al |dr5;et ceg,df&ﬁehm&:e;chrhymmadhhgtcsnppﬂﬁ eeleﬂmé\/A(Dmapud:o::dlr pent. Ahground
conductor o e lin 56,1 s_cannhect 58 d r
conduct OFFBBS%P’"PHE %Eéclci“h %t d2s5 r21i g&ollet?errupt g%rég’t f%'n dgéo t 6 protect
the ci rtcmollb frﬁmﬁverd:@mj Areamt erdegbictsiwint ch n@lwﬂm ci38.s oper dhevel y
associ ated_w t he Vi I i negyc 55 of

t he Ilne.tESPE 88™EL t%ﬁ t?‘%e%%%lta%l s7rsllh%tnrdjpér§e ﬁ%@%ﬁ?ﬁnﬁg 2gr%|9%e door 24
30(see Fpgefa):absayomelmmtledort«bera too tgront el Jper & omscompakEmenti ApeE from

exposure l et rad n.4A
conditt oFaggnga eﬁg %o?ébgéego a gggggggar %‘?\é)?rgtﬁgﬁ sf"s%\ni% O\ggrv\hl chis
mount ed kadt behdadt rtble pamrod2 Heed RY. (Sl%e Fhe- Rkl speedifdnbgot or

switeh ﬁﬁaﬁggg{fg'g the PReLat 59219k 4t NG Fale Mater 3R andh SUPRkigacurrent

diagram is exemplary only and other wiring arrangements
may function equally well.

15 The efficiency of germicidal air filters has been
tested in a 70 cubic foot test chamber filled with
ambient air as described in United States Patent
5,330,772. In that test, a petri dish containing agar
agar was exposed to the air in the test chamber to

20 collect a control sample of bacteria suspended in the air
of the chamber prior to activation of a germicidal air
filter installed in the test chamber. The temperature in
.the test chamber was 65°F and the relative humidity was
50 percent at the time of testing. After the control

25 sample was taken, the germicidal air filter was operated
for a period of five minutes. The air flow through the
filter was about 250 cubic feet per minute. After five
minutes of operation, an identical petri dish containing
agar agar was exposed to the air in the chamber using the

30 same procedure used for the control sample, and both
petri dishes were incubated to determine the bacteria

containing particle counts before and after filtration.
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5 electronics 66 which power the electrostatic air filter of the charged
medi a in a manner well known in the art. Each dual \
speed‘#‘gﬁﬁgﬁﬁ ch 64 is connected to a conductor 65 forggt&?%/?(ﬁggcurrent t
a transfornmer 68. The return conductor of transfornmer 68 10 is connected tqQ
the return conductor 57 of the line cord 56 by a conductor 67. The high

vol tage ghectignt o5, A0 JPAULLEAC - SHANEN s Blcka ;o4 el cl g

t ransf or ower ctor of the line cor éw se
connect eglatolalbarrpeand coidleICIt@tdi -ng 5 e okeshi serr¥e hhken péteirts the -

ul traviolet radi I UMpl0 bgaiRdepandenthy ngaat rol led
fromt hefﬁgsrat I %&1“1@ he(;{| r%r%:thle@g | ect troost atal E filter, if ndegf red. The

swi t ch 7ﬁa|rsloﬂnesomalrebm01ilseqﬁ%ierré659§aﬂfhz§ts tie u‘l:’tli'é\}rél gethedk can be

control | ed W { h 0 ope SES VI GG, H0Qyr L e dicCORReSLRG the |ine
cord 6. VAR deﬁ% % o%gr g%%%tnio the fan/fi %{rer andethe ul trawrol et lamp

0SCi I | at bacabsmapermes tietsd |chambar| desf conelisteler Fédi vk 28UC® conti nue
f t t t 25
or a mpule gn o ALlels Uinianis Sphdent dihesifithakiamyive

mcroorg e filter stroyed”before the filter is
servi cedfiThiessf eateureer ¢ﬁ§©¢taﬁ§ in trr?élq"illf{%ra@% des8rPHinAg &tvi r onnent

where anti ti.c_resi:stante grggrr%aarﬂ% sy tih hei Present. A
bal | ast '}gglg &oR r?ggtlg to tl I anp anld 30 oscillating nmotor switch 70 by a

condugtor 72, which is |ikew se connected by a conductor 73 to the return

conduct or. N'BZJ R eAEJPr}_& 19, 12& The ballast 74 WO 98/ 47545PCT/ CA98/ 00369
transform; ﬁ f vol t |nput to a voltage suitable for drjiving the
ultraviolet lanp 26 Aliswleonnddgddwed aite AFigHdadscialitat ifig bfdt or

swi teh 70,1 3,GonACt DondS dhity/@ ! ASLGEATT ndR W ahrdviabso cappected S

to the r&uri con the Iine cord 56. The transforner, 76 outputs
a 24 vol tfiACexurremevédr atir ivGasf t e POWItAO80iL gEhf MEEFAQIEIRMGTHT 38. The

tran éorm?{s 6eb e pal | %ﬁ% 74, and therbianst d@r d6saesybr efiaial y
noun ed £0 & FTomwal | of a conpartnment (not o . )
microorganisms with ultraviolet radiation which 1is
systematically focused at germicidal 1levels on an
upstream side of the filter medium. Such air filters are
known to be effective against microorganisms including
20 bacteria, and microscopic insects such as dust mites and
the like. The germicidal air filter in accordgnce with
the invention therefore contributes to the comfort and
safety of individuals, and provides a portable unit
suitable for home and personal use that can be
25 manufactured at an affordable price.
The construction of the preferred embodiment
described above is intended to be exemplary only.
Although described with reference to portable
electrostatic air filters, the invention 1is neither
30 limited to portable applications, nor to

electrostatically enhanced filter mediums. The invention

~may be adapted to permanent installations in air handling
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10 illustrated) in cabinet 12 | ocated above the filter 28 and behi nd the

control panel 22 (see Fig. 2). .1t wll be understood by those skilled in
t he anvobfidisas his wiring diagramis exenplary only andpeihQlssidbishb N
arrangenments may function equally well. 15The efficiency of germcidal aim

filters has been tested in a 70 cubic foot test chanber filled w th anbient
air as described in United States Patent 5,330,772. In that test, a petri

di sh contRigtidie,agaf Bgbge Waalexpasekildddichung E£hlthettieat whiasher to 20
collect a control ?Iarrpl e of <R?c{:eri a suspendeqﬂiitﬁxthe Sasj - of ﬁ%@eﬁ chanber
prior to et P&t i 8158 Bege?MRIGAI 20F 195 e it A3%E Y5 e 1%t
chanber. pHtE Unenperature in the test chanber was 65F and the relative

hum dity was 50 pergcent ,at the ti of _testing. Aft the contraol_ 25 sanple
was taken. the ger MEREHONT f MPRGFLGAL LOBer 7Bl TS Te Tt OP¥ fve

m nut 8s. pEheagparéhowtbhrdege t keiilédedinwasheabant . 250ribscopeetofper

m nute. After, five mnutes, of operation n Ldentical petri dish_containing
agar agar-as TR t'o° tﬂéteéﬁ‘ﬁ)e‘ﬁ né?ﬁ%écﬁé%g?augflig gp{e% $EPr ocedur e
used for dfhelpprdppndaimdisaimend both petri di shes were incubated to
determ ne the bacteria containing particle counts before and after
filtration. WO 98/47545PCT/ CA98/ 00369 In the control sanple about 65
bacteria-containing particles were collected. In the test sanple taken
after five mnutes of operation, no bacteria-containing particles were
collected. Insofar as the culture nethod 5 was capable of testing for the
presence of airborne bacteria, the test chanber was conpletely rid of such
bacteria. It is therefore apparent that germicidal air filters are very
effective in renoving and destroying at | east a portion of m croorganisns
~suspended in air. 10 :
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| NDUSTRI AL APPLI CABI LI TY A sinmpre, lightweight germcidal air
filter suitable for hone and/or personal use is provided. The filter
renove¥WOB4¥ist a portion of the nicroorgani sms 15 susPeHHaP0A6% he air
radi ati on which
I's systematically focused at germcidal |evels on an upstream side of the

filtered and destroys those m croorganisns with ultraviol et

filter

medi um_ Such air filters are known to be effective agai nst

i cr oor g&mHAsHE

including 20 bacteria, and m croscopic insects such as dust

mtes and the like. The germicidal air filter in accordance with the

i nvention ther ef trib to t nf d saf.ety of ipdjyiduals,
andpr ovikdes o por a AT 105k ¢ 25| BCFBRehate) ARETRRreRE SE1VET  can be

25 manuf ggddingd abspn fafidf orelabdvengr paeticulate mattdhe ioensidiuwet ian of the

preferred enbodi nent descr#bed above is_int ?nded to he e erg)l ary, ox?ly.
Al t hough ‘&t iHERPYFII r2F FEREREI2POPTELIFEOR 88t Addt AT ETH r*F iPTer s,
the i nvergiiatedad neither 80ltéeni t eddiompohbatheg appl | agddtarsam noside

el ectrostatical|y enhanced filter _nediunms._.The inyentipon e adapted to
per manent®¥RAEeH | atf on Ezl|en &Y hah@li R \/@%%%’45P /%5%036 \gl)

ultraviolet radiation source (26) located in proximity of
the upstream side of the filter medium for exposing'at
least a portion of the upstream side of the filter medium
to ultraviolet radiation, a one of the filter medium and
the ultraviolet radiation source being displaceable with
respect to the other in order to systematically expose the
upstream side of the filter medium to germicidal levels of
ultraviolet radiation, c haracterizedin that:
the filter medium (28) and the wultraviolet
radiation source (26) are stationarily mounted in
proximity, and a means for focusing (36, 54) ultraviolet
radiation emitted by the ultraviolet radiation source is
oscillated about the ultraviolet radiation source so that
the radiation is focused onto a predefined area of the
filter medium and substantially all of the upstream side

of the filter medium is systematically irradiated.

2. A germicidal air filter as claimed in claim 1
wherein the means for focusing the ultraviolet radiation
emitted by the ultraviolet radiation source comprises a
parabolic reflector (36) which focuses the ultraviolet
radiation in an elongated narrow band on the filter

medium.
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systens, or large wall or ceiling hung filtration units. It may al so be
adapted for use with passive filter nediuns. Variations, nodifications and

alter g57418y 5 be apparent to those skilled in the q,réwc,yg@oﬁgope of the
mvenf‘l{vg(r% |s£|§ntended to be linmted only by the scope of the appended 1

clainms. WD 98/ 47545PCT/ CA98/ 00369 CLAIMS: 1. A germcidal air filter (10)
conprising a filter nmedium (28) for renoving particulate matter i ncl uding

at |east za portionaof dugroQ{Lani s$as fflrlQ@rarbs:ﬂ &1§&fneamltrp 8eaiml tered, the
filter medi um having an upstream si de exposed the air to he filtered, at

| east onwehereiavitdietmeans afPbn fosusde9( ?é}e I%%F%Hl?ﬁebr FRAAREYO5F t he

upstream;gi dg Ckfeﬂhcfcﬁ‘dxlt%zlsredwan fof expaghRedat1égast (54 pokbien of the
upstream5|de of ilter mediumto ultrayviolet radlatlg a one of the
[

filter né@ﬂuﬁﬁémih@élltﬂw&\ﬂl@tetra\‘ddcﬁtdﬂrbnl%d%ﬁ celerragedi bprdc@Bbl e with

respect .t he 1@thenadivarder to systematically expose the upstream side of
the filter mediumto germcidal |evels of ultraviolet radiation,
characterizedin that: the filter medium (28) and t he

ul traviolyet radiat |Ao esﬁqdir&@a(l%al@r eistati agadllaingniedclaips0Qi Mty,
and a rreans for focu5| ng ﬁ 36, 54’%5 ul travi ol ei ?dl ation em tf ed b t he
ul travi ologt 3 a#ih@mied® so 18208 cifq%t 8FCAbOBE 1 PAe WS r SATIHEEL Fadi at i on

source sqalghatsohe o adi @ 0N dgud TS afb ©dE Oaid paedahi Bedeabay (fbﬂ he
filter medium and substantially all of the upstream side of the [ ter

medi um i ©s§jdlekdfidcalthy i F?SHF&F@H abouty mEfHal S8 r 1Ak e|1" cl ai med
in clai mpamiag nsihe neanscheor fioctst nguddiaml tirsavisyisttentaadicatlilgn emi tt ed

by the ultfraviol et radiation urce .cqnpr arabolic reflector (36)
whi ch f o@¥®es ech & IfrRFes é’tlstvrzfd”é’ﬁe&n ar?ﬁa?il'l@rgngat ed narrow band on the
filter medium WO 98/ 47545PCT/ CA98/ 00369
5. A germicidal air filter as claimed in any
preceding claim wherein the filter medium is a fibrous

filter medium.

6. A germicidal air filter as claimed in claim 5
wherein the fibrous filter medium is a pleated paper

medium suitable for use in filtering air.

7. A germicidal air filter as claimed in claim 5
wherein the fibrous filter medium is a fiberglass medium

suitable for use in filtering air.

8. A germicidal air filter as claimed in claims 5,
6 or 7 wherein the fibrous filter medium is
electrostatically enhanced so that the fibers of the
filter are polarized by an electrostatic field to
increase the efficiency of the filter medium in capturing

particulate matter suspended in air to be filtered.
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3. Agermcidal air filter as claiMed in claim1 wherein the neans for

focusinag the ultraviolet radiation is a reflector (52) and an el ongat ed
| ens (\\BV B(H34Cn focuses the ultraviolet radiation in arPG/oagpetoasd band on
the filter medium 4. A germicidal air filter as claimed in clains 2 or 3
wherein the means for oscillating the reflector (36, 52) is a gear
reduction notor and a cam assenpbly for oscillating the reflector about an
axi s so that the u&t?%ﬁﬁ’r%i‘%@ of1fhef ¥ i9%r 2fedilgdmes sint ekadmcd |y
exposed wheredusedhyl tfaviohst Fiadiadt i aedivh Asgeimprdsdiedd Jidyd er as
clainmed in_any preceding, claimwherein the filter rregi um.is a fibrous
filter m?d’irg)f#l @LaCer FPci PR i 11l 19%i ned | Altdadinletwher ein
the fibr gadlifatlibey fresi Whd uipstdeead eff qRer tHRdi UM S tdd|yf or use in
filtering air. 7. Agermcidal air filter as clained in claim5 wherein
the fibrous filter nmediumis a fiberglass nmediumsuitable for use in
filteringoair. 8. A geermiicdalalai faifd | tfantas Claai Ned alithed aiilF Anyp OF 7
wherein the fibrous filter diumis_electrostatically enhanced so that the
fibers oPTEREIPG: e tR D pdfqg%’ez’eth bYR&n ERSLRFLQRat FRUFFEI difo iaFcr ease
the effi clemrayiofletthaafup.t er nmedi umin capturing particulate matter
suspended in air to be filtered. 9. Agermcidal air filter as clained in
claim8 wherein the fibrous filter mediumis inpregnated with carbon bl ack
to mnimize refl ech ogerhididadvi aliet rfdditati oasf r ematibeaupstr eamysi de of
rmcidal_ . air filter as ¢l ai in art%epr ecedi ng

E:Ih:i ];nl QLg%SFn%glr‘ﬁ‘g rgéggf“ﬁo%%§5ﬁrlge it8€an faiERAy | B‘Ieélllufnaﬁgs) ’
ultraviolet radiation source (26) and the means for
focusing (36, 54) ultraviolet radiation emitted by the
ultraviolet radiation source are mounted in a cabinet
(12) having at least one area for air intake (18) and at

least one area for air exhaust (20).

12. A germicidal air filter as claimed in claim 11
wherein the at least one area for .air intake comprises a
service access door (24) having a front panel that is

louvered for admitting air.

13. A germicidal air filter as claimed in claim 11
wherein the at least one area for air exhaust comprises a

grid in each side wall of the cabinet.

14. A germicidal air filter as claimed in claims
11, 12 or 13 wherein the upstream side of the filter
medium includes a frame that surrounds the filter medium
and a charging screen that covers the fibrous filter
medium attached to the frame, the frame, the charging

screen and an interior of the cabinet upstream of the
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11. A germcidal air filter as clained in any preceding clai mwherein the
filter medium (28), the ultraviolet radiation source (26) and the neans-for
focusiwe ogdses54) ultraviolet radiation emitted by the pdddadiofiset

radi ati on source are nmounted in a cabinet (12) having at | east one area fer
air intake (18) and at |east one area for air exhaust (20). 12. A
germcidal air filter as clained in claim 11l wherein the at |east one area
for air ifitaks CQ{EHﬂtﬁteSbélw Vipee reteee s snadoy (djcihawiong merfimdnte panel

t hat |slouveredfor ' a ermcidal air filter as clained
in clai mzefGeTa™h Ctﬁg ]er%ﬁv%%e%r%%d%f%fl%nr exhaust conprises a grid
in each side wall of the cabinet. 14. A germcidal air filter as clained
inclains 11, 12 or 13 wherein the upstreamside of the filter medium
includes a frane that surrounds the filter medium and a chargi ng screen
that covers the fibrous filter nmediumattached to the frame, the frane, the
charging screen and an interior of the cabinet upstreamof the WD

98/ 47545PCT/ CA98100369 filter nedium being painted matte bI ack to mnimze
reflection of the ultraviolet radiation.
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