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| RRADI ATION UNIT AND . METHOD OF MAKI NG SAME TECHNI CAL FI ELD Thé1p%Ys@W§
itnvention relates to irradiation. 5 devices for controlling airborne
m cro- or ganWonhyo8Md, . i n particular, to a quick-install gerriaci/ehad:
irradiation: unit ,for destroying mcro-organisns collected on a surface
i rradi ated by the un|t 10 BACKGROUND OF THE I NVENTION The airb
transm ssion of disease organisnms, especially respirat ory di s Mﬂmw’wm"”m
organi snms, has | ong been recogni zed das ta”serious probl em Heal
aut horitie's and biol ogi sts have now become acutely aware of the prsbd-em
due to the evolution of : . 1.51an '.'\. of streptococcus
and tubercul osis, for exaH ; Fany di seases caused
by both bacteria and vi ruses m'ﬁlqn lonram:wq rsam:mtted fromhost to host
by air currents.. Therefore, germcidal air filters have been invented and
have proven to be 20 effective in renoving mcro-organisnms fromthe air and
destroyi ng t hEBCHNEGAD|I EZESP such filters are described in United States
Patent No. 5,330,722 which issued on July 19, 1994 to Pick and has
subsequent |y been assi §ired prepenite appintdant .reéflategertn ciidahdatrion
filtration, syslemed o deSeddeds i fqt Dln Al A6CoRELALRA Do, Sy tabl e
for permanent or sem -permanen imstalTations. -

particular, to a quick-install germicidal irradiation

unit - for destroying micro-organisms collected on a

surface irradiated by the unit.

BACKGROUND OF THE INVENTION

10 ' ‘The airborne transmission bf disease organisms,
especially respiratory disease organismg, has long been
recognized as a serious problem. Health care authorities
and biologists have now become acutely aware of the
problem due to the evolﬁtion of antibiotic resistant_

15 strains of streptococcus and tuberculosis, for example.
It is well known that many diseases caused by both

' bacteria and viruses are primarily transmitted from host
to host by air currents.-: Therefore, 'germicidal air
filters have been invented and have proven to be

20 effective in removing micro-organisms from the air and
destroying them. Examples of such filters are described
in United States Patent No. 5,330,722 which issued on
July 19, 1994 to Pick and has subsequently been assigned
to the applicant. The germicidal air filtration systems

25 described in that pétent are principally. éuitable for

permanent or semi-permanent installations.
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anot er exanpl e, a portable germicidal air filter is described 31 MK 2808
States Patent No. 5,837,207, which issued on Novenber 17, 1998 to Sunmmers
and al so aswogeess 4o the appllcant The light 5 wei ght pericbleoger m ci da
air filter for honme and personal use described in that patent includes a
cabi net .that houses an electrostatic air filter, an ultraviolet |lanp and
a parabolic reflector or a convex |lens for  focusing the ultraviolet

radi ation emtted by the lanp on 10 ad‘&b§treanlside of the air filter. The
reflector or-the lanp , mnth the lens is constantly oscillated to
systematically sweep t upstr.eam si de_of the fllgir W th, ern1C|daI

| evel s. of radiation. % atPddiSEc SHAPHE: o RRHEARAR §ieHE‘16:I‘ he$¥ I ter

draws air thr&ugbefhe 16 fi Beeerorell | Nl S iUni®eld t hicewgBsai r patéAEt S in
t he side mal#g of é cabi Is al.so kngwn to |nstaII statlonary

ne
unshi el ded ul tPavroft %Oa?r‘rps f‘hclal regets ot GHBPET al 17 :and®88nd i ¢
heating systessmmess hAdghlsof absexme®| € JﬁleZQ opi dgtt .St ates Pajient No.
5,894, 130, mhlc ssued tq _Bach on, Augyst é999 Such devices are
i nstal | ed domﬁég#téarﬁ’%rftagﬂllg f PRFRIL tﬁ‘érth 5154 hdtCrshbPre
intensity exppsusénax)uﬂérdﬁédﬁlbbdlhghthaﬁ paﬂenﬁsﬂﬁdTWﬂespaSbabfﬁbt

ultraviolet | destro t. a 25 p ortion of the
mi cr o- organlsﬁggsug%gﬁﬁ%daPn ?ﬁ Eﬁéia ic air f!i@er, an Ultraviolet

lamp and a parabolic reflector or a convex lens for
focusing the ultraviolet radiation emitted by the iamp on
10 an upstream side of the ailr filter. The reflector or . the
lamp with the lens is constantly oscillated to
systematically sWeep the upstream side of the filter with:
germicidal levels. of radiation. A fan adjacent the
downgtream .side of the filter draws air through the
15 filtér and impels it out through air outlets in the side

walls of the cabinet.

It 1is also known to install staticnary
unshielded ultraviolet iamps in air ducts of commercial
and domestic heating systems, as taught, for example, in

20 United States Patent No. 5,894,130, which issued to Bach
on August 13, 1999. Such devices are installed .
dbwnstream of air filters on the theory that short, high-
intensity exposure to-uitraviolet light as air is drawn

. past the wultraviolet lamps will destroy at least a

25 ' proportion of the micro-organisms suspended in the air.
A principal disadvantége of such systems is that the
unshielded lamps readily collect airborme dust, which

~rapidly reduces their effectiveness. A  further
disadvantage is that as velocity of air flow changes due

30 to various operating stages of the air handling system,



A principal disadvantage of such systens is that the unshielded |ffpgay 2005
readi'ly coll ect airborne dust, which rapidly reduces their effectlveness.
A further disadvantage is that as velocity of air flow changes due 30 to
vari ous opewetop/ns374at ages of the air handling system 3 Ipd¥hozZ0sm WO

02/ 058744 PCT/ CA02/ 00092 - 3 the efficacy of the treatnment changes. ~

Anot her disadvantage is that areas known to support the reproduction of

m cro-organi sns, such as air filters and air conditioning coils are
untreated. 5 Air handling systens mﬁthbd%'gernicidal radi ation are stil

wi dely used in many applications. For exanple, nost donestic forced-air
heating systens -have a filter pad.. installed in the return_air, path to
remove suspendé@d p&TEACAFHAL e Ofrat tO° f roRAERERGI 1 ChRPEPD: 10 ofFaRPeHs on the
particul ate malibeavaldfRet edsonchiie hibder Rasw@r etpot sdgsbroyednand may,
in fact, reproduce A proportion of the particul ate natte& coll ected on
the filter pRBPFERVREAs induFTPRORFF oliie (THET (% di Tpchd 1675 8P aced,
rel easi ng the afizCéOnditgiaisgs caghé NreStmdireatdd. have al so shown that the
filter pads are not the only place that supports the growth and

reproductign of nTcro;Igﬁgan53g51.§§mar dﬁﬂﬂmnni§£tﬁg%grOQﬂE@& gggf as air
condi tioning and refrigérator coils” an ucts surroundi ng SUch Corls are
known to, provaddationui babl etddli rwintesyt @fed oinmenanyt yaersl ioktions.

m cr o-organi sggy | dgdidend dS0URoA0C 140 8rodRSLAT OheariilfT ByBYLRE S @ Need
have a filter pad installed in the return air path to
remove suspended particulate matter from the air. Micro-

10 organisms on the particulate matter collected on the
filter pad are -not destroyed and may, in faot, reproduce.
A propor;ion of the pafticulate matter collected on the
filter pad is re-suspended in.air when the filter pad ié
replaced, releasing the micro-organisms again. Studies

15  have aiso shown that the filter pads are not the only
place that snpports the growth and reproduction of micro-
organisms. A warm and moist environment such as air
conditioning and refrigerator coils and ducts surrounding
such coils are known to' provide a suitable environment

20 for many types of micro-organisms, including fungus and
mold.

- Therefore, there .exists a need for a
quick-install irradiation unit adapted to be oonveniently
installed in proximity to a surface that collects or-

25 supports growth of wicro-organisms, to expose that

surface to germicidal levels of radiation.



qui ck-install irradiation unit adapted to be conveniently |nstalled 3 2005
proxi'mty to a surface that collects or 25 supports growth of 31 MA

m cro-organi sns, to expose that surface to germcidal |evels of radiation
3 1 NMAY 20080WHs8R4058744 PCT/ CA02/ 00092 - 4 OBJECTS OpcTidaod/depdaNTI ON |t

is an obj-ect of the invention to provide a quick-install irradiation unit
for irradiating a surface. It is another object of the invention to 5
provi de a quick-install irradiation un|t4 that i s adapted to be quickly and

conveniently installed in proximty to “a surface to be irradiated,
regardl ess of an installed orientation of the unit. It is a further obj ect

of the |nvent|oE {os éggigv:gg & gglck install irradiation unit that is

sinple to co nufa(;ture and easy to .install. It is
a further object of the invention.to LOV] ui ck- |nstaII iyradiation
unit that is 15 conpl e&&l VEs 8% SP3RES ﬁgdth lP@%ﬁHOé‘s BRIRFEIEE  outl et
to be operati gabdk-diceall isradisdtdlonednit tfdxs maﬂhetlmj)jae@hrﬁacéhe
invention to provide a quick-i nstal | irradiation unit that is |ight-weight
and easily handl ed, butItl S, gda%t1 bﬁgcgff tiyvely ;i tLadiale ﬁ% | ar ge
area with germmdal | evel § at| relativeto1ts size. 1t is yet

a further ®bjprovigie tdnequm}tennsbﬂll‘ 01r1pﬂrd;.\a|tdenauqtlt ckhahsial #dapheadi ati on
unit that

'S-Egsbéyquickly and conveniently installed in proximity to
~a surface to be irradiated, regardless of an installed

orientation of the unit.

It is a further object of the invention to
10 provide a quick-install irradiation unit that is simple
to construct, inexpensive to manufacture and easy to

install.

It is a further object of the invention to
provide a quick-install irradiation unit that is
15 completely self-contained and requires only a power

outlet to be operational once it is installed.

It 4is another object "of the iﬁvention to
provide a quick-install irradiation " unit that is
light-weight and eaSily handled, but 1s adapted to

20 effectively irradiate a large area with germiéidal levels

of radiation, relative to its size.

It is yet a further object of the invention to

provide a quick-install irradiation unit that is easily

{

serviced.



serviced. 31 MAY 2005 - 5 .SUWVARY OF THE | NVENTI ON These and
ot her-objects of the invention are realized in a quick-install ikragisatZgsn
for irradiating -a surface, the quick-install irradiation unit 5
conprising a frane (14) for supporting a radiation source (26), the frane
berng configured to be nmountable at. only one end thereof and a nounting

unit (10)

bracket (18) for 'receiving

frame to a

(96) that

the one end. of the franme for nounting the

surf.ace of a support structure placed in proximty of .the 10
surface to be irradiated, CHARACTERI ZEDDby: the nounting

bracket (18) is box-shaped and has an open top end and nounting fl anges
extend fromat |east two gpposed side walls (36) for mounting
the nounti-ng. bracket to the 15 flat.surface; the frane structure has a
housing (16) at one end wth the frame (14) supported by the housing,

frame supporting a reflector (28) for

t he

focusing radiation emtted by the

radi ati on. 2OMRARSOUE TR0 TiiNTiIy r adi ati on source nmounted to .the frame
€0 Th proxrmty to a surf

i S support

ed |

ace to be irradiated, and radiation

emitted by the radiation source is focused on the surface by the

reflector, and the fFaRee | &nck REhRY - 9BARFEE 1f sEhporimvamtdicongared

10

15

20

25

realized

in & gquick-install irradiation unit (10) for

irradiating a surface, the quick-install irradiation unit

comprising a frame (14) for supporting a radiation source

(26), the frame being configured to ba mountable at only

cne end thereof énd-a mounting bracketl(ie) for réceiving

the one end. of'.'tha frame for mounting the frame to a

surface of a supp@rt'structura pPlaced in proximity of the
surface to be irradiated, CHARACTEURIZED by:

the mounting bracket (18) is box-shaped and has an |

the

open top end and mounting flanges (56) +that

exténd from at least two opposed side walls
(36) for mounting the mcunting.bracket to the
flat surface;

frame structure has ;-housing'flﬁ) at one end
with the frame (l4) supported by the housing,
the frame supporting a . reflector (28) for

'focusing radiation emitted by the radiatibn

source ‘so that the radiation §durce mounted to

- the frame 1s ‘supported in 'proximity to a

- surface by the reflector, and the frame 15

surface to be irradiated, and radiatioh emitted

by the radiation source is focused oo the

‘further adapted to Suppert an elongated
ultraviolat lamp (26) - " 4in front of the
reflector, the housing being sized to be

closely received in the open top end of the

mounting bracket; and.

AMENDED SHEET



ul'traviolet lanp (26) in front of the, reflector, the housing being sized
to be closely received in the open top end of the nounting brac qtmxgqﬁﬁ
AMENDED SHEET 3 1 MAY 2005 .- 5a a mechanism (90,92) for interl ocking e
nmounting bracket and the housing so that the 'housing is retained in the.
mount i ng bracket when the mechanismis in a |ocked position, regardless 5
of an orientation of the nounting bracket.. If the reflector for focusing
the ultraviolet radiation em.tted by the ultraviolet |anmp focuses the
radiation In a narrow, concentrated band, it is supported .on opposite
ends of the elongated frane, '"and rotatable 1.0 about the 'lanp so that a
predefined area of the surface to be irradiated is exposed.to the focused
ultraviolet radiation at any AVENDED S8HEET 3 1 MAY 2005 6 given time. The
reflector is oscillated by a notor supported within the housing and -
operatively. connected to the reflector for focusing, so that the surface
is systematical lay meqioanicn o ($QdPal | §AF SNRRFIAGKISENGERY PABIGAEFavi ol et
radiation is accon$h5§ggg bgn&hghgeud%y@g@ Residlpnechdenbidihgess
ultraviolet lanp.. Thé re Fector I's shaped'to focus the radjation emtted

- by the radi ation sourgtadned in the, mounting bracket whaen ‘the

~mechanism is in a locked position, regardless

5 ~of an orientation of‘the mounting bracket. .

If the reflector for focusing the ultraviolet
radiation emitted by the ultraviclet lamp focuses the
radiation in a narrow, concentrataed band, it is supportad
on oppdsite'énds of the elongated framé,‘and rotatable

10 aboﬁtltha'lamp so that a ﬁredeﬁined area of the surface
. to be irradiated is exposed. to the focused ultraviclat

radiation at any _

AMENDED SHEET



predetermned area. If the reflector is nounted in a 10 stationary
position, the reflector is shaped to focus the radiation on the entir
area. If, however,-the reflector is rotatably nounted, it is pﬂéf BﬁF
shaped to focus the radiation in a narrow, concentrated band 'on the
surface to be irradiated. Alternatively, the radiation 15 nmay be focused by
a reflector behind the lanp in conbination with an el ongated | éns
positioned in front of, the lanp, s.o that- substantially all of 'the
ultraviolet radiation enmtted by the ultraviolet source is focused in a
relatively narrow, elongated band on the surface to be 20 irradi ated. The
means for focusing the radiation, the reflector or elongated |ens,
may be oscillated about an axis paraIFeI to. the axis of the lanp by an
electric notor, for exanple, which.drives a camshaft assenbly at a
redefined,, €. t0 eff 1 the. ired,irradiation of 25 the surface.
ghe ger ni cy AT +é%lat| Sunt Ff}ﬁCEBEOrﬁﬁn&? i3F3%hePirny Bnt M8EFncl udes®

'.very few/CEmpanMES eﬂdhihetﬂé&hﬁﬁihﬁ&EEﬂdSoﬂeﬁﬁﬁlaQQﬁ YL 088744

- PCT/ CA02/ 0O 2 OO ents_are | and the unit is
equi pped %9? Iéefglé%%fa orﬁnuﬁft itﬂggckéf Qﬁ& ef”r’r?m §aFEarpr adPat i on

unit is thsystemettzally éxpuﬁeﬂjtdﬂnhdmatﬂma qU|ckIy and conveniently

installed, for exanple," in an 5 air filter or a heating systemto

B L L L UL
accomplished by the reflector positionad behind the
ultraviolet lamp._ The reflector is aheped to.focus the
radiation emitted by the .ra'd"iationll source ‘on  a

. predetermined area. If the reflector is mounted in a

10 stationary pos.ltion, the J:eflector is shaped to focus the

' radiation on the entire area. If, ‘however, the reflector
1s rotatably ‘mounted, it is. preferably shaped to focus
the ‘radiation in a narrow, concentrated ‘band on the
surface to be i__v:r'adiated'.l Alternatively,- the radiation

15 may be 'focused by a reflector behind the lamp in

comb:.nat:.on with an elongated lens positioned in‘ front of
~the lamp, so that substantially all of the ultraviolet
radiation emitted by the ultraviolet source is focused in
a relat:.vely ‘narrow, elongated band on the surface to be

20 irradiated. The means for focusing the radiation, e.g. -
the reflector or elongated lens, may.be oscillated about
an axis parallel to,the axis of the .lamp by. an electric
motor, for example, which drives a cam shaft asserﬁbly at
a predef:.ned rate to effect the desired irradiation of

25 +the surface.

The germicidal irradiation unit in accordance

with the invention includes' very few components and the

AMEN D ”!EET



The invention further provides a nethod of naking a quick-instalé1 MAY 2005
irradiation unit (10) nountable to 10 a flat surface (124, 126) ih any
orientation, conprising steps of: a) constructing a box-shaped nounting
bracket (18Yoohiessismg an open top end and nounting fl angegT(@00dat extend
fromat |east two. opposed side walls (36) for. 15 nounting the nounting
bracket to the flat ‘surface; b) constructing an el ongated support frane
structure having a housing (16) at one_end and a frame (14) supported by
t he housing, the franme supporting a refll &ct or (28) and adapted to support .
an elongated 20 ultraviolet lanp (26) in front of the reflector, the
housi ng being sized to be c

lLosely,recejved in .the open. top end of the
nmount i ng bracﬁ‘é‘f‘l?‘”%ﬁ?&sc)ar'ec&ﬁgg utti ﬂ@l%&ne(ﬁ?gnitgﬁ‘n 5%‘63:92? ?Wg?%?%rl ocki ng
the mounting wielcket awpairablBousdurt-ise t baatckdte. housihey Zbrinsciddlai ned in
t he nmounting bracket ,when the.,nmechanismis in a.locked posjtion,
Fogar dl ess. of CERROATRarh oF ERETe St L AEREFS s T uh s vio
02/ 058744 PCT{ELAOR00882 c8nvdiil it IDESTRItRTLER, OF oF Hex2RAIE NGSnFusd her
features qu ady es of tﬁg resent . inyentjon mjllap%g9ge %g(grent from

) he

{ A
the fol | owl ng>~Hetd T&d “Ge&c PPt HEh, PRSP nt Toitbiatst PodTwr th 5

appended drawengsanyn wihheh: Bugpoftirg a sfrurturekevaii oneal degivex a -
preferred enbggiéﬁﬁgtf%% EQS ﬁé%%?%ftgntowgtghgfaggttgaéésirradiated.

The invention further provides a method of
making a quick-install irradiation unit (10) mountable to
10 a flat surface (124, 126) in any orientation, comprising

steps of:

a) constructing a box-shaped mounting bracket (18)
having an open top end and mounting flanges (96) that
extend from at least two opposed side walls (36) for.

15 mounting the mounting bracket to the flat surface;

b) constructing an elongated support frame atructure
having a housing (16) at one end and a frame (14)
supported by the housing, the frame supporting a

. reflector (28) and adapted .to support an elongated
20 ultraﬁiolet lamp (26) in front of the reflector, the

housing being sized to be closely received in the open.

top end of the mounting bracket; and

<) uconstructing a mechanism (90,92) for interlocking
the mounting bracket and the housing so that the housing
25 1is retained in the mounting bracket when the mechanism is
in a locked position, regardless of an orientation of the

mounting bracket.



of a. nmounting bracket and housing renoved to illustrate conpogﬁp 5
contained in the housing; 10 Fig. 2 is a side elevational view MY 200
enbodi ment shown in Fig. 1, with side walls of the nmounting bracket and

t he housi ngwoemussed to illustrate conponents-contai ned pdi/ddagoda@usi ng;
Fig. 3 is a perspective view of the enbodinment 15, shown in Fig. 1,
illustrating a condition in which the housing is withdrawmm fromthe
nmounting bracket; Fig. 4 is a perspective view of the enbodi ment shown' in
Fig. 1, |IIustrat|ng a condition in wii h~the housing is received in the
mounti ng bracket and locked in 20 place;' -Fig. 5is . a top plan view of

t he enbodi nent __shown i n_Fi 1, with a top plate of the housing renoved

to iIIustrateEEﬁﬁﬁaagﬁEgagﬂgﬁgLﬂgd TEE DRAWINGS ng; Fig. 6 is a schematic
view showing an alternate 25 arrangement for focusing the ultraviolet.

radi ation in which a | EnEtEAY F%?W%Rﬁ%waqﬁnﬂﬁﬁ%ﬁﬁﬂﬁsfBEUEh?hEre?@@iat|on on

a surface; 3 inbBnt2005 Wil 9.pbekdue a@pwréhag df&araﬁhéw tfamswnﬁ
germcidal irradiation unit in accordance with the invention; Flg S

i's a perspect F§EaVASy SraRFhEELen F3EGPI i LAt i PV PAHEN nWéH?loFP?lw whi ch

t he enbodi sentppéwidd idrakiiggs 1 416 whAghal led in a vertical position in an
air duct for irradiating an -air filter pad inserted. in the duct.

Fig. 1 is a ‘front elevational view of a
preferred embodiment of the inverntion, with front. walls
of a- mounting bracket and housing removed to illustrate

components contained in the héusing;

10 Fig. 2 is a side elevational wview of the
-embodiment shown in Fig. 1, with egide walls of the
mounting bracket and the housing removed to illustrate

components contained in the housing;

Fig. 3 is a perspective view of the embodiment
15 shown in Fig. 1, illustrating a condition in which the

housing is withdrawn from the mounting bracket;

Fig. 4 is a perspective view of the embodlment
shown in Fig. 1, illustrating a conditlon in which the
| housing is received in the mounting bracket and locked in

20 place;-

Fig. 5 is.a top plan view of the embodiment
shown in Fig. 1, with a top plate of the housing removed

to illustrate components contained in the housing;

Fig. 6 is a schematic view showing an alternate
25 arrangement for focusing the ultraviolet radiation in
which a lens and reflector combination focus the

radiation on a surface;



It will be noted that throughout the appended 10 draw ngs, |ike featur
are identified by like 'reference- nunerals. -DETAILED DESCRIPTICﬁ1CN'ﬁﬁ@5
PREFERRED Eb ODI | MENT- Figs. | through 4 illustrate a preferred enbodi nent
of a quick-install irradiation unit' in 15 accordance with the invention,
which is generally. indicated by reference nuneral 10. The irradiation
unit 10 includes-a support structure 12 that includes an elongated frane
14 and a rectangul ar housing 16 secured to one and of the frame 14. A
ounting bracket 18 is 20 adapted to be nmounted to a flat surface, such as.
a side of a heating-or cooling duct, furnace, air conditioner, or other
ai r handl i ng equi pnent. (not. shomn)_ ghg AMENDED SHEET 3 1 MAY 2005 WO
02/ 058744 PCT/ CA02/ 00092 - 10 nounting bracket i-s conveniently rectangul ar
and Trenovably receives the housing 16 to pernit a quick and conveni ent ’
installation of the #Jrad ation unlt 1 #ia ‘ %

frame 14 is construc é u%?ng sheéf ta qﬁﬁ“ef% 2 ﬁﬁ%e clearly

shown in FIgga.rmS.,Ciﬁb& f iammadli4tionc| uods a irackaqpdeddaride anditkmo shade plates

22 and 24. e back plg e 20 and side plates 22, 24 define a channel wth
an open fr&ﬁt é? NEuffSunds and supports an 10 elongated ultraviolet (W
| anp 26, which may be a germicidal 'lanp, or a germcidal and ozone

.produci ng hybrid W Fagp, 8botis of 2 whpelspestdymmervdicd | ysheralhabl @en .
' 5 application of the invention in which- the embodiment
| shown in Fig. 1 is installed in a vertical pésitién in an
alr duct for ifradiating an-éir.filter_pad inéerted in
the duct.’ ' '

It will be notad that-th;nughdut ths*éppended
10 drawiﬁgs,,liks features a:e'identified by like ‘reference-

‘pumerals.

-DETAILED'DESCRIPTION OF THE PREFERRED EMBODIMENT

Figs. 1 th:odgh 4 illustrate . a preferred
embodiment of a quick—iﬁstali' irradiation unit’ in
15 accordance with the 'invention; which ds génerally
indicated by reference numeral 10. ‘The irradiation
unit 10 includes a support structure 12 that includes an
elongated frame 14 and a rectanéular housing 16 secured
~ to one end of the frame 14. A mounting bracket 18 is
20 - adapted to be mounted to a flat surféce, such as a side
' of a heating or.cooling duct, furnace, air conditioner,

or other air handling equipment (not shown). The

AMENDED SHEET

ce. _The elongated_



An el ongated reflector 28 is also supported by the frame .14 to reflect
and focus radiation emtted fromthe 15 | anp towards the open frodt! MAY 205
frame 14. One end of the frame 14 is attached to the housing 16, and the
ot her end wDorbs8744r ane 14 term nates in an end pl ate 3@cr{dabfecesd) tO
increase rigidity of the frame structure.” As shown in Fig. 1, the housing
16 is aclosed-box structure 20 with a top plate 32; a bottom pl ate 34,
side walls 36, front wall 38 and back Il 40 (Fig. 2). The-one end of

the frame 14 is secured to the bottom pfate 34 of the housing 16 in a

per pendi cul ar rel ation by spot welding, or any known nechani cal fastener.

An opening 42_(see.25 Fig. in.,the bottomplate 34 of the housing, is

preferably si rzné‘dn%ljn%? sh%%@ﬁé%% provi d‘éo?‘ﬁefrfleg%gé’ss Fori™ ﬁé‘ri ns‘?r&g of the
housi ng to t heenbeabigl xefdived khet heusingnes b BedmiVAYa 2H0EcMRAR/ 058744
PCT/ CA02/ 00092 - 11, The ultraviolet | 26 13, supporte opposi te ends
by a pair of Fg%e%heﬁbtoffsﬁég%?%orhﬁf t%ﬁg lFB?ijr?%tﬂprh%mgxgé B‘? | anp 26
and t he franefldt beimndgacpar al ITek. dHankyaktadp fupeont neEsrbepnddrustedcured to

5 support brackets 46, 48 ee Fig., 2) ich are secured to opposite ends
of the bac pP%%rég.étﬁ%f m%ﬁ%ff r%orqrreefgmp e support bracket 48 extends

t hrough the opening 42 into the housing 16 to provide a space between its
renpte end and the ondsemgpref cleariyt phove| én Fagp 26 the &Srémepl40 socket

50, which proyjepgads i 'bdlk GONNRLHIN0RANKO thie bk’ MheLEt 24 amRy 26, for
conducting electric current to :

: The back plate 20 and side plates 22, 24 define a channel
with an open front that surrounds and supports an

10 elongated ultraviolet (Uv) lamp 26, which may be a
germicidal ‘lamp, or a germicidal and ozohe produciné
hybrid UV lamp, both of which are commercially available.

Aﬁ elongated reflector 28 is also  supported by the

frame 14 to reflect and focus radiation emitted from the

15 lamp towards the open front of the frame 14. One end of
the frame 14 ié attached to the housing 16, and the other

end of the frame 14 terminates in an end plate 30

(Fig. 2) to increase rigidity of the frame structure. ~ As

shown in Fig. 1, the housing 16 is a closed box structure

20 with a top plate 32, a bottom plate 34, sgide walls 36,
front wall 38 and back wall 40 (Fig. 2). The one end of

the frame 14 is secured to the bottom plate 34 of the
housing 16 in a perpendicular relation by spot welding,

or any known mechanical fastener. An opening 42 (gee

25 Fig. &§) in the bottom plate 34 of the housing, 1is
preferably sized and shaped to provide full access from

the inside of the housing to the channel defined by the

ffame 14.



energi ze the lanp. The lanp 26 and | anp socket 50 are preferabl S%\F(‘z{]@d '
from'a type in which one socket provides a full wring connection
tanp 26 at only 15 one end thereof so that no wiring is required at the

ot her end ofobvhssisanp 26. A dual socket |anp may al so becriagtosediovever, in
whi ch case the electric conductors are routed behind the reflector 28. The

wiring extends through and is supported by the bracket 48. Link arns 52 20
connect each end of the elongated reflector with respective tie plates
54,56. The tie plates 54 and 56 may be'¥ixedly or rotatably nounted on the
respective support brackets 46 and 48, depending on a shape of the

refl ector 28. The reflector 28 focuses the radiation 25 emtted by the
ultraviol et |anp 26, ad8®al U EFRYLeLes t he™P|2%p 26 f rERIFEEdcorRtani nati on

by adting as eppéditd Qidds thiata LAt &F A M QJi'lbp\eS%EUHl@nBéPé"@ the,d amp 26
to inhibit the collection of dust partlcles on_the lamp. If t'he reflector
focuses the roORETIHBIer*5s 8§ WiEe l2pPetlf F‘ﬁ%dt]a‘?egr?@eﬂé i Peind at ed,

the reflectorpasaidel. I\/AYE%QQS 1300 OBﬁW%B{JEél%QZ/ 0809 cliZeaf Ivepdl y
mounted to_the frane. however he reflector, focuses the radiation in

a narrow, tont@RYE &faﬁ’gﬁﬁs fhetd rSacedior 75 MBLERaBTS TRAMRES B t he
frame so thatopgusitecldngiet of 28ei Badlotpli=t Qoabﬂuthéhﬁréﬂé\gd udigr axis of
5 the ultravigl et 28. TQ s, the ra llatlo emtted the Ianp 26 and
focused by th&" Qpe‘?rte::?’éﬁ"‘g% |H £REBw, 6’b‘ﬁge at%%e d4Ps
systemati cal | yhsviepisioienst be ppieithf inatharcedetsecbheitef tardtyr & i S
oscillated abgﬁg_ghe one end of the ultraviolet lamp 26 for a lamp
10 socket 50, which provides a wiring conhéction to the
ultraviolet lamp 26 for conducting electric current to
energize the lamp. The lamp 26 and lamp socket 50 are
preferably selected from a type in which one socket
_ provides a full wiring connection to the lamp 26 at only
15 one end thereof go that no wiring is required at the
other end of the lamp 26. A dual socket lamp may also be
used, however, in which case the electric conductérs are
routed behind the reflector 28.  The wiring extends
through and is supported by the bracket 48. ILink arms 52
20 comnect each end of the elonéated 'reflgctor with
reapective fie plates 54,56. The tie plates 54 and 56
may - be fixedly or rotatably mounted on the respective
support brackets 46 and 48, depending on a shape of the
reflector 28. The reflector 28 focuses the radiation
25 emitted by the ultraviolet lamp 26, and also protects the
- lamp 26 from dust contamination by acdting as an.air foil
that creates a slight vacuum around the lamp 26 to

inhibit the collection of dust particles on the lamp.

If the reflector focuses the radiation over a

30 wide, predefined area to be irradiated, the reflector is



rear side of the ultraviolet lanp 26. The reflector 26 10 may be 3riaddY f2805m
an alum num all oy having a bright polished side to enhance reflection.
Such sheet netal is available, for exanple, fromldeal Metal in Toronto,
Canada and weoxessmsi f i ed as Al umi num Bri ght (1100- H24). pcr/tagud@beet net al
Is typically rolled into the desired 15 shape using techni ques well known
in the art. Alternatively, the reflector -nay be nolded froma plastic or
powdered netal conposition or extruded using .a thernoplastic, for
exanpl e. ‘An inner surface of the reffetfor is then coated with a hi ghl'y
reflective 20 coating, well known in the art. If the-reflector 28 is

shaped to foc radi ati.o arrow, _concentrated, ban t he focal
l ength of the ?ﬁ? tWﬁ”ﬁ%@ g p$% eﬁ%ﬂﬂ gchh?WEﬁerTI%?erﬁﬁg%f?iﬁ¥'enitted
by the ul travieteses |tanp r2@iasidwsin @omeabwate@hmataa bagd At i s 25

f dat th f, the re fined ar so that the rm ci dal affect
Ogc_?a: a?ea igeggg Scffgljssfeﬁ %Eﬁoglgﬁlwf a"r‘? ’?ﬁ"Peec‘f%q: i ' ot at abl y

mounted to thEefIéca:ma: b4, :L@S(i‘bl:la’ailbl)sn aﬁoamahreeflloagﬁeﬁdf&x@am Sa:ﬁgsefcﬁf ably 30
acconplis 24 volt t uct i 1 MAY, 20
02/ 058744 E ¥o 03} GrrpipLet, $am ?‘lbv 5 e‘iq‘ ToMe gho’f‘h%ma'i’tteds He ot or
58 drives a thy Wieel2d ol facaaealsh;afﬁhamﬂélcyorm@ ihya Wheeto0 i n

i S connect d to t he

oS 20 MU PS8R0 S L AESSIBMY. chet SHoDEC!

oscillating tpeedeflned area as the reflector 28 is oscillated about a
rear side of the ultraviolet lamp 26. The reflector 26

10 may be made from ‘an alumlnum alloy hav1ng a bright
'polished side to enhance reflection. Such sheet metal is

availqble, for example, from Ideal Metal in Toronto,

] Canada 'and is identified as Aluminum Bright (1100-H24).

' The sheet metal is typically rolled into the desired

15 shape wusing techniques well known in the art.
Alternatively, the reflector may be molded from a plastic.

or powdered metal composition or extruded using a
thermoplastic, for example.  An inner surface of the
reflector is then coated with a highly reflective

20 coating, well known in the art. If the reflector zé_is

shaped to focus the radiation in a narrow, concentrated

band, the focal length of the reflector 26 is preferably

such that ' the radiation emitted by the ultraviolet

lamp 26 is most concentrated when the radiation is

25 focused at the edges of the predefined area, so that the
germicidal affect on the area is as consistent as

possible.

If the reflector 28 is rotatably mounted to the
- Erame 14, ogcillation of the reflector 28 is preferably

30 accomplished by a- 24 volt twin coil gear reduction



reflector, which sweeps focused radiation over a predefined are%‘{id 2005
described in Applicant's United States Patent No. 5,837,207. The g éT
reduction notor 58 is nmounted to the 10 inner aide of the top plate 32 of
the housi ngwb@2/msgrdsast eners (not shown) inserted throughhgmtNebibgosk bores 64
(see Fig. 5). The'top plate 32 of the housing is detachably secured to the
aide walls 36 and the front and back walls 38, 40 by any well known.
mechani cal means. 15 The housing 16 al so_provi des a base structure and room
to support and contain other conponeﬁt%3therein. A ballast 66 and a

term nal block 68 are affixed on the bottomplate 34 of the housing. A
switch 70, indication lanp 72 and a fuse 74 with a protective bracket 76
are 20 nount eBOFBT 1R 9t BRI A hithen@MousiThs. "REREweP dEbYeE 78 with a
three prong pawer wlhéélg 80 o5 at &@:ﬁhgldaﬂ’dr)] aéféEhth_?p ph?to_er:]sa_a %etemesblO;JSi ngd
and wired to the _electric conponents. T unction of those_co nents an
the wiring tABrEBFRWPPYeBedReltTRitredini t r?ﬁ%wé%ﬁﬁ? @@Se?glﬁiggg?b The

nounting bracket déniectseparabl ehérofid helateussnotd b ascishewa i gn&ig. 3.
The mountipg bracket 1 incIudes,T front wal l 8%, a baci wal | 84, side
walls 86 gﬁtﬁegfe?ﬁﬁﬁ ‘pl af'e S3BLLRR; EHTBAFY Dar Pt aPPGLLtRsHE thRe3 1 MaY
2005 WO 02/ 05B&4Yed¥shf,CAOZA D 92swedrh bﬁcbima)L tAE SBIGRL | rtgrelg:r aC§et ig to
permt the el gngated ranme 14 to ext.end .t hrou t he mounting_bracket .
e hounti noPEratiied 5568 1, BRrERbh  h GRPE iRt f Sfatagstates

Patent No. 5,837,207.

The gear reduction motor 58 is mounted to the

10 inner sgide of the top plate 32 of the housing 16 by
fasteners (not shown) inserted through mounting bores 64
(see Fig. 5). The top plate 32 of the housing is
detachably secured to the side walls 36 and the front and
back walls 38, 40 by any well known mechanical means.

- 15 The housing 16 also provides a base structure and room to
support and contain other components therein. A
ballast 66 and a terminal block 68 are affixed on the
‘bottom plate 34 of the housihg. A switch 70, indication
lamp 72 and a fuse 74 with a protective bracket 76 are

20 mounted to the top plate 32 of the housing. A power
| cord 78 with a three prong power plug 80 is attached to
" the top plate 32 of the housing and wired to the electric
components. The function of those components and the
wiring thereof will be described with reference to

25 Fig. 7.

The mounting bracket 18 is separable from the
housing 16 as shown in Fig. 3. The mounting bracket 18
includes a front wall 82, a back wall 84, side wallg 86

w_ith a bottom plate 88, which only partially closes the




and shaped to recei ve the housing 16 thereln and securely 5 retain th

el ongated 'frane 14 in any orientation. The elongated.frane 14 |§ IM€k8@5
in the nmounting bracket 18 to ensure that the quick-install irradiation
unit 10 carwobrossmynted to a flat surface in any orient acir@aoedi nenber
of | ocking.mechani sns can be used, including screw 10 fasteners (not.
shown), for exanple. By way of exanple, a quick-release |atch nmechanismis
illustrated and described. It should be understood, however, that other
types of |ocking nmechani sms have been” cB%tenplated and deS|gned The

qui ck-rel ease |l atch nechanlsn1|ncludes a 15 latch nenber 90 pivotally

mount ed on the extern si de of ate 32 af t u5| 6 to

slide under aPREHY H?% BORPH %be%é% agés?ﬁwR?ﬁﬂ+tFlg r¥% cki ng
pin 92 is secgrefe tm tie ddiehdmcpkatigh Stheofmdune iAGUBEkaBRet bmckerhel8 -and
ext ends throu h o en| s 94 defined in the ectlve ottom te 34
and top plate :Ei 4%853?%g1i6a(BﬁﬁgﬁQﬂﬁ3a5p Fn§trRCE RS t%ﬁgﬁfate 32
is shown in En@ s}ie)pemcm treeeeelsieg hbﬁsnﬁgrmameedm whénséderelyount i ng

bracket 18. The_ npunting brac et 1 |nc des two fl.an 96 th extend
out war dl y 1 r oht EHE" b%lf'? oﬁf ‘g'f ré‘?peaém v%rlseir%é‘%\?ﬁpr f the
nount i ng braekaﬁgéﬁhdlﬂrame uhenefdbekeanﬁenmeetnbunnmugtbrhekemnmmting

oot ot o8 AL, 80 AR B 31 O
ext ends t hrougd Botntéy £60% -flBE durface in any orientation.  Any
member of locking mechanismg can be used, including screw
10 fasteners (not shown), for example‘. By way of example, a
quick-release latch mechanism is illustrated and
described. It should be understood, howevexr, that other
types of locking mechanisms have been contemplated and
designed. The quick-release latch mechanism includes a
15 latch member 96 .pivotally mounted on the external sgide of
the top plate 32 of the housing 16 to slide under a head
of a locking‘pin 92, as shown in Fig. 4. The locking
pin 92 is secured to the bottom plate 88 of the mounting
\ o bracket 18 and extends through openings 94 defined in the
20 respective bottom plate 34 e.nd top plate 32 of the
housing 16 (only one opening iﬁ the top plate 32 is shown.
in Fig. 3) when the housing 16 is received within the
mdunting bracket 18. The mounting bracket 18 includes
two flanges 96 that extend outwardly from the bottom edge
25 of the respective side walls 86 of the mounting
' bracket 18.

It is therefore convenient to mount the
mounting bracket 18, when separated £from the suLpport
gtructure 12, to a flat support surface in a desgired

30 i:oosition. When the elongated frame 14 extends through



the nmounting bracket 18 and the housing 10 is received in  the nounting
bracket 18, the elongated frame 14 is supported in proximty ta@ @&.mMAyURDRCE
to be irradiated. The predefined area over which the. focused 'radiation
is 5 directed by the unit should be coincident with the surface to. be
irradiated, so that the surface is exposed to germcidal |evels of

radi ati on. The-lack mechanism such as |atch nenber 90 and the | ocking p|n
92, ensures. that the, housing 16 is securely seated in the nounting 10
bracket. 18 and the elongated franme 14 is supported in its position with
respect to, the surface to be irradiated, regardl ess of the orientation. of
the irradiation unit 10 connected to %@e external structure. A handle '93
is provided on the top plate 32 of the housing 16 so that it 15 is

conveni ent to handl e and carry t he gernrcrdal irradiation unit. An exanple

of an appllcatlon of th | nvel |on tthe de CLI I wth
reference &% H@%gng“r&fc ket Bang élhe ?‘o#ﬁggr tesgagﬁ-agggergﬁa?'\g

lar r angenmentcHeor mathdionaysimgadiber Ulg ) avilod et elangat édn Ename edld by itshe
ultraviolet Ianp Jn this e d| nt t he reflect

‘ultravi ol etsurpzfd’ir%&)nl%ntpﬁoé‘ S| &ns 1O i &R focuggs at&*«?%%ldtsraw ol et
- radi ati on ighdysFedd¥EL iiedea pay as-ea fwodehe ct reef f ect oxd ZBadEstiobedsabove

25 The lens 100 may be made fro 5 exg ciemstag%
transnrésrﬂ@§£ﬁﬁfpatgybrt?€flBﬁnbl g en rThﬁnt%?%ﬂ a tr snrssrve gl ass
used in t heumradaadines Dfri&&&ﬁﬂ@ﬁ thehéensh&O@urﬁabprEEemabbﬁad

configured to have a foc I ngt h such that the rad ation em_tt by 30
t he uItravF(ﬁ ¥ TR i gf E&nERHPEE -wheh °Ck hethesSh,

such as latch member 90 and the lock:Lng p:r.n 92, ensures,
that tha housing 16 is securely ‘'seated in the mounting
10 bracket 18 and the elong&ted frame 14 is suppOrtad in its
pos:.tion w:.th respect to ‘the surfaca to be irradiated,
regardless of the orientation of the irradiation unit 10
connected - to _the external structure. A handle 83 is
prgvided on the top plaée-az of the housing 16 so that it
15 is’ convenient to handls and 'carry the ge;micid’al
irradiation unit. An example of an applica_tion of the
invention will be further dascribed below with reference.
to the drawing‘ of Fig. 8. ' o '

Fig. 6 illustrates an alternate arrangement for
20 focusing the ultraviolet radiation emitted by the
ultraviolet  lamp 26. _ In this embodiment, the
reflector 98 reflects ultraviolet radiation onto a convex
lens: 100 which focuses the ultrav:r.olet rad:.at:.on in much
_ the same way as a focused reflector 28 described above.
'25 The lens 1_00 may be made from, for exampls, a
' UV resistant and transmissive acrylate or Teflon plastic,
qua_rtz. or a UV transmissirre glass used ;'.n the manufadturé
of Uv iamps.' The lens 100 is'preferablly configured ta
have a focal length such that the radiation emitted by
30'. the ultraviclat la.mp 26 is most concentrated when the

AMENDED SHEET



AVENDED SHEET 3 1 MAY 2005 WO 02/ 058744 PCT/ CA02/ 00092 - 16 radi 1 8&(
i s-focused at the edges of the predefined area. The lens 100 alsb'f ﬂgﬁ
protects the ultraviolet |anp 26 from exposure to dust particles suspended
in the airwoB2/p58f4 7 is a wiring diagramsuitable for w(momz/oobhe

qui ck-install irradiation unit 10 in accordance with the invention. The
three prong power plug 80 is connected to the power cord 78, which
typically supplies 120 VAC input current. A ground conductor 102 10 of the
power cord 78 is. connected to ground't%?dhgh the termnal block 68. A
power conductor 104 of the pomer cord 78 connected through the term nal 68

isinterrupted the fu s t itch 70, and term nated at one of
t he connéctinf %ltﬁtéj 11(5’6 BFU? CSBS'Q n& IBF ok B PRSARALRRd pe¥eRs are

i nt er connect e'i[ihé ogk¢merido sAve Farohehi ghrotddeage taBd wlcikfeisidicuit when

h h 70 "on" it A conduyctor 108 of .the power cord 78
tlg i\(l)mn;gct ed ‘lf"(%)p t%e crn & Egglf)o{:%tguﬁtl(f’a(ﬁ 1ES: ErAPRRte bitrgc%%& whi ch

serve as a | oadwol t age end |n_the 20 circuit. The gear reduction notor 58
is connected through the conductor 104a to the high voltage end

connecting points 106 gp the ferm wﬂd'@conngcgm ande . nngﬂ%e‘gnt hrce)ugh t he

conductor 108a to the | ow vol tag ting porn
terninal bl ockhesyuitie izmtgdar 1:-"1;@@%4141@@ rmilbrlbsmhasceJ:MrgJezedLﬂw

electric curggnt MhrNLRG SWitehe 70045 O pr%hgl EELXr plug 80 is

‘connected to the power cord 78, which typically
supplies 120 VAC input current.. A ground conductor 102
10 of the power cord 78 is connected to ground thrbugh the
terminal block 68. A power conductor 104 of the power
. cord 78 connected thrbugh the terminal 68 i.s interrupted
by ‘the fuse 74 and the switch 70, and terminated at one
of the connecting points 106 of the terminal block 68,
15 which points are interconnected together to serve asg a
high voltage end in the circuit when the switch 70 is in
an "on" position. A conductor 108 of the power cord 78
.is connected to the connecting pointse 110 of the. terminal
block 68, which serve as a low voltage end in the
20 circqit.l The gear reduction motoxr 58 is connected
through the conductor 104a to the high voltage end
cbﬁnécting points 106 on the texminal block 68, and
connected through the conductor 108a to the low voltage
end connectiné points 110 on the terminal block €8. The
25, gear reduction motor is thus energized by electric
current when the switch 70 is on. Similarly,
conductors 104b and 108b interconnect the ballast 34 and
the réspective cénnecting points 106 and 110 to supply
120 volt AC input to the ballast 34, which is connected
30 to the lamp socket 50 by éénductors 1l2a, 112b, 112¢ and



conductors 104b and 108b interconnect the ballast 34 and the respective
connecting points 106 and 110 to supply 120 volt AC input to t el MY 2085t
34, which is connected 30 to the | anp socket 50 by conductors 112a, 112b,
112c and 3wb ob#ed744005 WO 02/ 058744 PCT/ CA02/ 00092 - 17 pclplddandbhe bal | ast
34 transforns the 120 volt AC input to a voltage output suitable for
driving the ultraviolet I|anp 26. The indication lanp 72 is al so connected
t hrough conductors 104c and 108c to the respective high 5 voltage end
connecting points 106 and |ow vol tage "edd ~connecting points 110 so that

the indication lanp is illumnated to indicate an operation condition of
the wunit when_the switch 70 is on and the fuse 74 works roperly. A
col ouri ng systerfis FR8iRat&Ph A4FFganeteaPe dhgnileh Y?Ri‘ﬁ#géwppﬁd fates the

wiring with the fomiuge/obtigge: epdi cdbe Wabt € dpiit-ing e HeOW: MOl hAageeend, and
the green for rouné% Yel | ow,, red and blue colours are used to identify
the wiring tolﬁ%ﬁ SBcket BEE TFREIGAELRD | @™ 172 r +8di atFon Gaectedcan be

15 easily andteebugRi eshbMctssd alosed drel 208HPRON tehat NiGije-e148 Bagki Mty of
a surface to be_irradi ated. For exanmple, the unit can be quickly installed
in an air ductPltaPtadied TPRETEAPE RMHCEI SAF ng S I rveLFads ofndnit to

irradiate theceaﬁhEStilﬁ]g?r@wghQMinf@f ﬁm CEatOr @aal s:fﬁiiic%taanstmg@ftgsé AR
exanpl e of "such,an, a jcation of the invention is shown in Fig. '8. An
“air duct 1201E§umf‘§/%$ecéal F§ uSEdCRRCa ¥or RYEEH IO eI HF s t¥m tAR

unit when the switch 70 is on and the fuse 74 works
properly. A colouning gystem ig indicated in Fig. 7 in
10 which the black indicates the wiring with the high
Vbltage end, the white with the low voltage end, and the
green for ground. Yellow, red and blue colouras are used

to identify the wiring to the socket 50.

' - The quick-install irradiation unit 10 can be
15 easily and conveniently installed to a support structure
in proximity of a surface to be irradiated. For example,
the unit can be quickly. installed in an air duct,
attached to an air conditioning or refrigeration unit to

irradiate the coils where growth of micro-organisms is

20 supported. An example of such an application of the
invention is shown . in Fig. 8. An ‘air duct 120 1is
typically used in a forced-air heating system. An

electrostatic air filter 118 may be inserted through a
slot 122 in a side wall 124 of the air duct 120 to remove
25 particulate matter susperided in the air when the air is
drawn through the air duct 120. ‘Micro-organisms are
collected with the particulate matter on the upstream
side of the filter pad 118. It is convenient to install
the germicidal irradiation unit 10 described above in the

30 air .duct 120 to expose the wupstream side of the




el ectrostatic air filter 118 may be inserted through a slot 122 in a side
wal | "124 of the air duct 120 to renove 25 particul ate matter suspgndaal i2005
the air when the air is drawn through the air duct 120. M cro-organi sns
are coll eovedossuly the particulate nmatter on the upstreamcagiod®:z0f the
filter pad 118. It is convenient to install the germcidal irradiation
unit 10 described. above in the 30 air .duct 120 to expose the upstream
side of the 3 1 MAY 2005 WD 02/ 058744 PCT/ CA02/ 00092 - 18 electrostatic
air filter 118 to gernicidal |evels of §adiation. The installation begins
by cutting an aperture in a top wall 126 of the air duct 120, shaped and

sized to permt the elongated frame 14 to be inserted d;ern. t hrqugh the
aperture intoStReERTEaRICt 399, FFHESTnbkE é’toepg?’s"m’c%ldr‘?ﬁun YR mAnt i ng

bracket 18 onrifigatid.er nalrhs denetal e icpp Wablind 26by ustuigr st emers to
attach the flanges 96 to the to |1 126, The open Eortion f the bottom
of the nountiRBSHrEket™ 18 FEP1¢2 ijg%ﬁedo?m'f]ﬁetﬁ T afBrt w4 B¢ the top
wal | 1|2|6. 1;2ean@l ongat et &ig&ﬂiﬁt %Ezh?)é %ﬂdﬁ?&tﬁ@dfia{iﬁé)!l@htg)hﬁ_eaﬂﬁéﬂﬂe? in tEe
top wa iinto the air ct until| the_. housin | S. seat in the
rmgnti ng b'i_’acﬂ%‘t’nlégr & Fg?cﬁpﬁﬁiffb%ef 09 stPﬁeﬁlro%é‘nglf%' sl i under
the head 15 féxt hetkpckisngtPi Robrt t @heeciviRtiAg Wiatket 1d aef. thae
position of the aﬁperture mad(ﬁ :}_rﬂft he top 126 ,of the air- duyct 120

e a

_ |l
shoul d be car &FEFIRAL d&14F nf o tFat“her fhe Werdi G PFP adiCat i on
unit is instattssh the dlangatess f eanahbd tep | 9&hl ekd.n  The open

portion of the bottom of the mounting bracket 18 1is
10 aligned with the aperture made in the top wall 126. The
elongated frame 14 is inserted through the aperture in
the top wall 126 into the air duct 120 ~until the
housing 16 1is seated in the mounting bracket 18. The
latch member 90 is then rotated to slide under the head

15 of the locking pin 92 to secure the unit in place.

The position of the aperture made in the top
wall 126 of the air- duct 120 should be carefully
determined so that when the germicidal irradiation unit
is installéd, the elongated frame 14 1s located in

20 proximity to the upstream side of the filter pad 118.
More especlally, the distance between the ultraviolet
lamp 26 of the unit and the upstream side of the filter
pad 118 is determined so that the focused radiation

* emitted from the ultraviolet lamp 26 iz focused on an

25 entire area of the upstream side of the electrostatic air
filter 118. If an oscillating reflector is used, Ithe
quick-install irradiation unit 10 should be positioned so
that radiation is most concentrated when the radiation is
focused at the edges of the upstréam gide of the

30 electrostatic air filter 18.



20 prOX|n1ty to the upstreamside of the filter pad 118. More espe0|alb

the distance 'between the ultraviolet |anp 26 of the unit and tBd MP&ZRam -
side of the filter pad 118 is determ ned so that the focused radlatlon
emtted fromthe ultraviolet lanmp 26 is focused on an 25 entire area of the
upstream side of the etectrostatic air filter 11.8. If an oscillating
reflector is used, the quick-install irradiation unit 10 shoul d be
positioned so that radiation is nost concentrated when the radiation is
focused at the edges of the upstreamside of the 30 electrostatic air
filter 18. 3 1 MAY 2005 19 The application for the invention described

with reference to :Fig. 8 is- exenplarygonly, and the germ cidal
irradiation unit in accordance' with the invention nmay be nounted to any
suitabl e-structure for 5 irradiating a surface which benefits from .
irradi ation. The enb ime he e n des d above is{are)

i ntended to be exerrplq‘g’ry g%&’;lc%égscotﬁy r‘%111%)heJ'r?vn\c}-édr‘lito%on |§‘:1‘rﬁ'é3 qgore

i ntended t wilkd | u:aftaedncsol‘ed:y Hiyg t He é.(sopexemplheyap:pmruied aridhai mhe 10

| NDUSTRI AL _APPLI WLl T, |nv nti. royvi de i ck-ins erm ci dal
|rrad|at|oﬁéﬁﬁﬁtgé§at cgh cg Use ﬁggffglnal g%gﬁgganc %%helf

retrofit apmviensticansyaywhbee mcxuntsed |’qqamamntswtattdraaf strmd:tmnet rfe:a:t air
circul ated i.ng e dest erms, such as
bacterlgl &?% ﬁﬁagﬁﬁgéﬁ Qﬁ@gélgugéééﬁ Hbégg gg éﬁ%rap eéyfgﬁ%'g‘surface of a

filter medium or the like. Wth the
, The embodiment(s) of the invention described

above is(are) intended to be exemplary only. The scope
- of the ‘invention is therefors infended,'to be 1limited
~ solely by the 5c6pe of the appended claims.

10 INDUSTRIAL APPLICABILITY ' . _
" The  invention provides a qpick—install

germic;dal lrradiation unit that can ba used in original

- equipment, as well as retrofit appllcations, whare it is
'1mportant or benef;c;al to treat air circulated by an air

15 handling system to destroy airborne - germs such as_
' bacterial or fungal sporss,. viruses, or bacteria trappéd
- on a surface of a filter medium, or the lika. Wiﬁh the
.current propagation rate of ant;biotic-re51stant strains

of disease organisms, the rapid and effective destruction

20 of disease organisms in circulated air is increasingly

critical. The invention pro#ides-én apparatus adapted to
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current propagation rate of antibiotic-resistant strains .of disease

organi sns, the rapid and effective destruction 20 of disease 03 jamaYse85i n
‘circulated air is increasingly critical. The invention provi des-an

appar at us awsepvesdrsto AVENDED SHEET 3 1 MAY 2005 WO 02/ 09%%444Aof6edd2CA02/ 00092
- 20 be manufactured at reasonable cost and quickly installed to
facilitate the destruction of airborne di sease organisns. The apparatus
can generally be used to irradiate any_area in an air handling system
where 5 airborne organisns are |ikel y't20o accunul ate. Refrigeration coils
used in air conditioning systens, air filter pads, and precipitator plates

are exanpl es of are%% in air _handling.systens that henefit fr
i rradiation. beS e SYGES. b1 TSRt ;eyf.os,& (ﬁﬂt&clg}lilﬁgﬁﬁl Fn??%?(ﬁdati on
unit. (10) foro ifaadiidtatey aheur fdeetruthiomui ok- i asthbine i rdbaadd on unit
conprising a frane (14) r supporting a radiation source (26), .the frame
being confi g%?%adntsg‘sbe, Eﬁ%un?@g?reatéjts oIy oﬁgngﬁaf}%er Of 1g‘:"ae"r%%i &%ount i ng
bracket (18) fworadietei vang tadhrweaonén emd efirt hbahdhivey f aysreuntiiegee he frane
Lg ?rf;gr }fg jfrb%r%"épporcgrgsatnri%%tsure a[%“leacedlllknelgzr X1 t'[%ty ag];utgutfatseu.rf-ace’ to
ﬁefrigeration ¢oils used in air conditioning systems, air

filter pads and precipitator plates are examples of areas

in air handling systems that benefit from irradiation.



CHARACTERI ' Z E Dby: the mounting bracket (18) is box-shaped and has an

open top end: and nounting flanges (96) that extend from at | easd TtMey 200
opposed side walls (:36) for nounting the nounting. bracket to the flat
surface; the frrame structure has a housing (16) - at one end with the
frame (14) supported by the housing, the frame supporting a reflector (29)
for focusing radiation emtted by the radiation source no that the

radi ati on source nmounted to .the frame.is supported in proximty to "a
surface to be irradiated, and radiation emtted by the radiation, source is
focused on the surface by the reflector, and the frame is further adapted
to ' support an elongated wultraviolet . lanp (26) in front of the .
reflector, the housing being sized tq -_closely. received in the open top
.end of the nounting bracket; and AVENDED SHEET 3 1 MAY 2005 - 22 a
mechani sm (90, 92) for interlocking the mounting bracket and the housing so
that the hoggiapgs;s retained. in the mounting bracket when the mechanism
isin a Iocke position, regardl ess of an orientation of the nounting

bracket.' 2, A quick- |nstall irradiation ynit as clainmed in_claiml
wher ei n thelradléilorfI ?-lslrradlatlOn unit ~ (10) for
lrradlatlng surface, - the — quick-install"

1rrad1ation _unit comprising a frame (14) foi
supporting'é radiation source (26), tha frame being
configured to be mountable at only one end thereof
and a mounting bracket (18) for receiving the cné'
end of the frame for ”mounting the frame to a
surface of a guppnrt stru;turé piaced in proximity
~of the - surface: te = be | irradiated,
C'HARACT.E'.RI"ZED'by: |
the mounfinq bracket (18) is box-shaped and'has'an_
open top” end. and mounting flanges - (96) :tnat
ektend from at least two opposed sids' walls

(36) for mounting the mounting bracket to the
flat surfacer '

the frame structure has a-housing“(iﬁ}_at 6ne end
wifh_the frams (14) supported by'the'housing,
the frame supporting a reflector (28) for
focusing radiation emitted by . the radiation
source so that the radiation éource mounted to
the frame is supported in proximity to ‘a
surface to be irradiated, and radiation emitted
by the radiation source 1is focused on the
surfaca by the reflector, and the frame is
further adapted to ' support an eiongated
ultravicolat . lamp {26) in front' of fhe
reflector, the housing being sized to be.
closely .received in the open- tcp and of the
mounting bracket; and ' |
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supported between respective ends of the frane (14), and the reéleﬁé€5
(28) for focusing the radiation is supported between respectiv _ g?
the frame and. reciprocally noveable about..'the radiation source relative
to the frame,. so that the radiation is focused .in a narrow band that is
systematically swept.over the surface to expose the surface to radiation.
3. .Aquick-install irradiation unit as clained in claim2 wherein the
reflector (28) for focusing is 'reciprocally noved by a-gear reduction
notor .(58) and .a cam shaft assenbly (60, 62) supported by the housing
(16) and operatively connected .to the neans (28) for focusing. 4. A.

quick-install irradiation unit-as clained in any 'preceding . claim
wherein the quick-install irradiatien2an-t (10) further conprises. .an
el ongated lens (100). 5. A quick-install irradiation unit as clainmed in

I 1 wh t I I I . ds I
Chans tterern DepULLERYLRl Sl 35 1502, AELILELARLL OL0Me b 09 | an
clainmed in any precdsianked] @nd wiies ehousheg uker arrbl sher adivatingn isour ce

(26) conprises an eI t?x%cf[‘” traVItq_I et A&[H{&gn aQ:"]JeY: at, r}f eng. t her eof
ha t [o}

to an el ectric power ‘source | S suppor e one en e frane
(14) secured to the mmahangsfmels in a locked position, regardless

of an orientatlon of the mountlng bracket

2. . A quick—lnstall irradlatlon unit as- claimed in
. claim 1 wherein the radiation source (26) is-
supported between respective ands of the

frame (14), and the reflactor (28) for focusing the
radiation is supported between respective ends of
the frame and A reciprocally moveable about ‘the
radiation source relative to the frams, so that the
radiation is focused :.in ; narrow band that is
systematically swept. over the surface to expose the

‘surface to radiation.

3. A gquick-install irradiation unit ag  claimed in
' | claim'2 whereiﬁ the refiector (ZBI for focqéing is
*Eacipfocally moved by a gear reduction motor .(58)
and a cam shaft assembly (60,62) supported by the
housing (15I and pperativély connéctéd ‘to ‘the

‘means (28) for focusing.

4. - A quick—install.irradiation unit as claimed in any
’bre¢edingl. claim = wherein  the . quick-install
irradiation unit  (10)  further comprise§ f an
elongaged.lans (100) . Lo o

5. A gquick-install irradiation unit as claimed in
claim 1 wherain the |ultravioclet lamp i1s a
germicidal/ozone producing lamp.
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7. A method of making a quick.-install irradi-ation wunit (10) nountable to
a flat surface (124, 126) in any orientation, conprising steps’ 1 M 2005
constructing a box-shaped nmounting bracket (18). having an open top end .
and nounting flanges (96) that extend fromat |east two opposed side
wall's (36) for mounting the nounting bracket to the flat surface; b)
constructing an el ongated support franme structure having 'a’" housing (16)
at one end.and a frane (14) supported by the housing, the frane
~supporting a. reflector (28) and adapted to support ‘an el ongated
ultraviolet lanp (26) in front of the reflector, the housing being sized
to. be closely received in the open'tog end of the nounting. bracket; and
c) constructing a mechanism (90,,92)"f 7 “interlocking the nmounting bracket
and . the housing so that the housing is retained. in the nounting

bracket when the areahiaii-aMsits 11N & d0Gkad ROSiditONas r eYa1db@S$nofamdp
orientation of the noyntin bfackﬁt. ANEESFD'S?EET-3 i MAY 2005 -. 24 8.
A nmethod as cl ai FEESERIBFai ThHAWnBPEFRIE: %) MLEOABIPLEE Fredatdpen

securing a | ocki n@gupice ((2@) emprikelkt ef HidRyatled a tawIbilRg Qraagket
© (18);- formng aligned openings in. the housing g16) to receive the
1 ocki ng pin; andf”ggﬁuﬁpﬁd'§Q¢ﬂQﬁ1end'therecf to an electric power

source that is supportéd on the one end of the

frame (14) secured to the housing (16).

7. © A method of making a gquick-install irradiation
unit (10) mountable to a flat surface (124, 126) in

any orientation, cgmprising steps of:

" a) constructing a box-shaped mounting bracket (18)
having an opan _fop - end . and - mounting
flanges (96) "that extend from at least two
opposed side walls (36) for mounting the.
‘mounting bracket to the flat surfacas:; |

b) constructing an  elongated support frame
structurs having ‘a housing (16) at one end and
a frame (l1l4) supported by' the housing, the
' frame supporting a. reflector (28) and adaétéd
to support an'e;cngated ultraviolet lamp (26)
..in front of the reflector, ths housing being
sized to be closely recaived:in'tha open top

end of the mounting bracket; and

c) constructing a - mechanism __.(9Qt92) . for -
intérlocking the mountiné bracket and . the
housing so that the housing is £etained-in the
ﬁounting' bracket when the mechanism is in a
locked position, regardless of an orientation
of the mounting bracket. - ) '
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menber (92) to a pivotal nount. on an. external side

of a top plate (32
of' the housing, so that the Ilatch nenber can be rotated to in&E‘GM&eﬂﬁii
head of the locking pin. 9. A nmethod as clained in clains 7 or. 8 further

conprising a step of nmounting the reflector (28)" to

support brackets

(46,48) that permt the reflector to be oscillated around a rear side of

t he

ul travi ol et

| anp (28) and connecting a notor (58) to a one of the

support brackets to oscillate -the. reflector. AMENDED SHEET

- 24 ~

A method as claimed in claim 7 wherein step c)
comprises steps of: securing a lockin§ pin (90) <to
a Dbottom plate of the. mépnting bracket (18);
forming aligned openings in the housing (16) <to

. receive the locking pin; and, securiﬁg a .latch

rnembar (92) to a pivotal mount on an external side
of a- top plate (32) of the housing,  sa that the

' latch member can be rotated to slide under a head

of the locking pin.

A method " as claimed in ciaims 7 or 8 further
compfising a step of mogntihg the reflector (25)'tc
subport brackets  (46,48) that permit the reflectér
to be oscillated around a rear side of_ the
ultraviolet lamp (28) and-conneéting a motor (58)
to & one of the Support_brackets to oscillate ‘the.

reflector.
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