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Rel ated Art [0002] Each year nosquito-transmtted

di seases are rRAGKIGROUNLI OF T3k INYENTIONoN deat hs

and 300 mllion clinical cases. It is estimted that
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_birds. [00_04i In 1995, endemic cases of malaria were

the willingoessé douristsgiseleet thataegias ana fpurispsdsptinatigd sever al
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[0004] In 1995, endemic cases of malaria were recorded in California and New Jersey,
and several cases of dengue fever were diagnosed in southern Texas. In September 1996, an
unprecedented number of mosquitoes were found in Rhode Island carrying Eastern Equine
Encephalitis. Test results revealed that one out of 100 mosquitoes trapped were caﬁying this

rare, deadly virus that has a mortality rate of 30% - 60%. The situation in Rhode Island was so



Florida with an outbreak of St. Louis Encephalitis.
[ 0005] Dengue fever is a particularly dangerous
woe®gnoustt ransmtted di sease that is i ncreasP@miUg2004/014707
becom ng a probl em of global proportlons and may soon
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States in 1985 in Harris County, Texas. Historically, the tiger mosquito has been a major
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transmitter of dengue fever in Asia. However, it is believed that the introduction of the tiger

mosquito in the United States can be traced to a shipment of old tires from Japan. In 1991, the
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WD 2004/ 105481 PCT/ US2004/ 014707 Eastern Equi ne
Encephalitis virus was di scovered in groups of tiger

wore@aguoees found in a tire pile just 12 m | eBCTHES1000614707
Walt Disney Wrld in Olando, Florida., [0009] As of

established p pulatlons of the tig
Eastemrﬁfga’eﬁa%%aﬁ%&lsb JARH Wi SRSGRUSIE (P BRUDSIO LSS aw0sqwissh found in a tire
pile Jus@h@h{ﬂeg eboftWrak ﬁlﬁﬁytw&% ORI d, R1diaR. now

denponstrated the ability to survive In'states as far
0% Pessofﬁwbmary\b%m estatdishedpopulietima o ¢he tigel ioequitechave been

, e t| quito's e can survive
docmvﬁ?fmc?é] P Mo e O RS o hasTirSY drpensirated the
ability R38irav et stﬁ@§ £¥al Adrt & ORG! Wed J%?s%% Shd NtRasRa, Unhke the Aedes

substantial portion of the’United States. The tige

aegyptlwﬁlgqlgiet wopanitely eggd papswvivegery enld samess. sk teazlyitie tllger mosqulto
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the transm ssion of La Crosse Encephalitis, an of

of the ipgewergi2s ogs BinyteoIothe €enirpl rggion f thet Yeitedi &aﬁes,bhms |Sp¢mes has
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e gt B8RSR SV TGS PR By il AEGEDNE o0
ﬁmm] FolllustiateLtat ﬂﬁtrﬁﬁmbh of chiesé ﬁiob%mtoobbrﬁé illrfedek iwithRflthe United
probabl e human_ LaCr osse encgp alitis cases between
States, at%he%ﬁwu@géﬁ thrpughd F agmprosifled; Aigige lﬁllguﬁt@teﬁ_rﬂle distribution of

ot 88055 B0 RSl BT S A4 197
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and pro@&lﬁ& ﬁﬁmaﬁ%s{:éng Eﬁ@ins]: ']_Enbéﬂh'dﬁfﬁ @a{s@§'bétuz%elg 1%4' U999 % Bfe United

confirnmed and pro ab human Eastern QUI ne
States; @nlciiigiwgl L illystragesabe t}stnml@nn vf6dnfand b8 irobabtehmnidnlﬁaetém

eaine B B R O R 988 AL s o

these Filgtife@ 816 @lstritulien UntHeS8digtREES will ad th®aghag tﬁeOUﬁltEQl States, thus,
present public concern over further spread of these

leadmgaq thepsessnt qublie epnosrmavasdvrtes spesad ofithesodiserset.r ol |1 i ng

e R R e P

mosqulird»lsshm%dn pepesddia hl@alpasASExamﬂlbs SRhaRpieisalsesl Adréiibelow. As
dlSCUSSIOﬂ each of these net hods have

will be @?Pg‘?ﬁl?tPQ: §ﬁm thefollopark disqission. pash@é thespmetliodp hava significant
drawba@ls W& fREL HEn 11&1?&%’3%)%%?16&@@: iydknown method for

suppressi ng nosqurt ions'is the use of
[9022) Oat wplésknmwndmhodsfm humes@[ﬂ'g raoddjuiva lpapiilatiens idtiRnee of

. b al d
B TR TN ——
pest1c1d§§"'%l§l§lla—5—aﬁﬁﬁiglcfe§’ alfd 1a|rV1c1'a:Q§ QU duRfsads e c}{r%;fﬁ{@algﬁééﬁ LoRA

he adult stage. Infested areas are
mosqultgpsr &ly’eldavfz dovelopgidrto tlaf a;dultrstaget dufested amhsasne pEﬁﬁarﬁﬁqgtaya‘d from

et g P U BTGP b0 S S BEAAL et pn i
temperaRé thlﬁiili?l‘ afl® ﬁﬁié' dfa§, the ﬁéﬁ%@ﬁ?&o&&ﬂohﬁegﬂﬁﬂb&@l the chemical

used the base efficacy of the particu
used, andHmbasalefficadyibf ihe pagisulm sherieala popiul‘azddésanuﬂ &elapplied for each

generation of adults produced by rain, tidal flooding, or other periodic egg hatching trigger, and
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generation of adults produced by rain, tidal flooding,

or other periodic egg hatching trigger, and 3 WO
wQO®4/14:38181 PCT/ US2004/ 014707 have a typi cal Pef/Ubmaeg14707

wi ndow of only 1/2 day. As such, these chem cals nust

v BT e LS, T S Sl a0
time wh%f Bﬁiuﬂlﬁ@g?nt%t%lﬁPMuﬂﬁﬂoﬁﬁltw@a{&h HRRNpEREL.1 O kKill the

rvae ore they beconme adult nosquitoes.
[0en3] ilcirdesiesyemdhabihyr badeanetipplied io wilehipurass tq killdhe larvae

varieties an, g e rof
vetor SRSt BB AR el S S e
Vanet1esd r(?)"ﬁif’oﬂ BsPhed (@ thetwBduefab@that pié@erﬁﬂhe(lbﬁz@e Pﬁiolisbreathmg and thus
huringi ensis israelensis), which attacks the |ar

drowns ﬂanm (@) lal tmctehiantikedp TX @)ac@u@;ﬂ)@ﬁmg@pmp ;ﬁgfg&@nsgp,deﬁh attac s the larvae

and kllletS%'H,: @ngg?lﬂma]{tgnge{éggf %‘gﬁ ?r? gtu}f%?{)r rge ?%'Eﬁo\s;])réﬂ%? that BfeV8fts the

larvae frofy d@v@lo@ﬁ% taiiee afulltesageo Homave, ¢arlvm[dey aresdfiemaiat perticolarly
vari et reasons. For exanpl e, t larvi

ﬁ(l) de fs have .

effecthQafOS hdﬂtle‘fé’foffif@é@% ﬁ&r.eaan%opnowgm% sdge ahort giticpey period and
(F

must be 631?1%ed 3}311%% @gt{eﬂ&%ﬂlg HR 1Hﬁ§dt1{l?3§1%§ hﬁ@ésagr%/ gtr argi%uelec\:rl sé%ge oof growth.

Also, seV&a tiees{ msupﬁtoaﬁ sttﬂﬁﬂ-ttﬂh:l—lmlbbfeediﬁs,srpotr 303182053 bam’bers and

br eeders, and catfal | - nﬁgff Ereede S, ot ea&h ¢
cattail-magv brepdeaty avg 194 epsihwqouprglied withgvie |Slé‘rc?/ 8‘|’V13F\8 ] 610 no
come to %’é surf;agg?e %f c {;éﬁ A5 A8 %1{1%) Or theGRdtbBdolrd¥B bl%rbo difficult to locate

e water sourtes are so difficult to
that the lmaide s dahnnt Uereeommnwald:y gwlied (apnbee helese dhishtienily;the mosquito

o o B R G0 B L L MR

undergr!) gﬁﬁaﬁ’i@ ORI & 9Es, BIr@bHIkk, BleMBRS nofollyilakeS the spraying of insecticides

rground drains, fl ower pots, birdbaths, etc. This
1mpractmalt dusrib yhmﬁfwltvmesogmtwwg effectiveleargeting aich areas, many people
are also é]fln?%f Ef?"hﬂhﬁ]& € BP &169&1%:11 %& ctlé'es%tcf %R)%E % &%ITMO}YES

I ng suc reas

R0SH REGRAES dfakdiealidged ciffvacyoe Tk tme@ﬁ, dm uspe$ tharidals
so close to their hones.  [0014 Reggrdl ess of

pesticided hasdpeen esdpedhdipmatigallydp ﬂ?OEhHéF Fres g "B‘?ﬂ‘{?ﬁgﬁ‘n fgrimary
reason I%hﬁltg r%h@%?og@%ﬁ%&@ﬁﬁv‘%é F(gﬁ’l‘é 31@111%" ﬁﬂ& G en¥ss' dF tl?é)ﬁ&eﬂtﬁ? health

rimary reason
hazardstrélated tepesticideruse.sSpdcifidaliyy gkl poblidmrcapsmn gf ﬁuﬂbmg}term health

N SR MO S i
mosqult%fcohﬂgl 1#%&33/33% bﬁélﬁﬁlted@ﬁéi 81 REESRAheRs DR daRIchaly)

as DDT, has. led to the banni ng of
1ncreas1hg’l pestwu&&asﬁstancemmxmgl m@squnmsrm r¢ducadithe offgetieeness afite chemicals

comene s I PP O e R S i
pest1c1d%§@&ﬁ@t%t&®8lgﬁﬁoﬁ€§5hééﬁﬁ@fsﬁs of the chenicals

onventionally used, thus bol stering the argunent that
[a0aSE Tppame dxlsnt péfural posdaionestbe egntroh axpsgwiiaRepudpsionst For

et PURLE S DAL L b5 Ok Tg SEMTRoRd ke recdacins

to mosil‘% lar9 %R eﬁluth erg @itibrlall§ it RNcodmabarkithia bafsamdbdids also prey on
ynphs and adults) are reported to be predaci ous
mosquitoes. It has been advocated by some people, particularly those opposed to the use of

chemical pesticides, that natural predators should be relied on as an environmentally safe means
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to nosquito |larvae and adults. Additionally, it is
known that certain bats and birds al so prey on
wo®gniuses. |t has been advocated by sonme peoptEDS2004/014707
particul arly those opposed to the use of chem cal
sti Ci des, t .nat ators should be relied on
of controllingmesdyit Pé’ﬁ 1%‘]‘% EJJ@‘J%EH At forts iy thinst tooulge natural
predatoRFbt E@é’c@%fﬁ%ﬁ@ﬁmg‘iﬁo&lﬁﬁb pebllkichs RS Yidven 1neffect1ve For
popul ati ons. Unfortunately, efforts in the past
exampletlaige bet tomtety wikre epectethinghse Cites af ﬂlec&auﬂedlmngcthe nmo § mgth high

expectaotnt e BRI e B Rest i Se s FLoanibL amcrapitaponulitions e However,
these towrd \b&e%%ﬁé&udé bi :ﬂﬁ:qﬁi’t@lyk%ﬁ@olﬁn@”tﬁé"lo@élgﬂosgﬁff@ﬁslélﬂ%ﬁcﬁﬂs Studies

that the bats |ivi ese towers woul
of the sipiraghiconiepis of Itlmbaéh%unMH@sqmtqeh oxde upess shanel% of their food

i neffective at adequately controlling the | ocal
nosqui to popul ati ons. Studies of the stomach contents

[IfOlBPMah??ﬁoﬁl@lﬂélgi ohhapel RR&QY k&@ﬂﬁomeey@wﬁﬁ&nttﬂéiflpéd@n or
of their foo source. [0016] Many people rely

from a gegigl) areht Shess rm@@gnﬁs@gd 1f @@grealggpﬂﬁmg ta adtedlly q@gtrgbtdne mosquito
populatﬂ)ﬁr irfs{egg ?5: ? gg{f&r tgl%P Td]pfrse%ef %Dcﬁe Pgln {gﬁ' lﬁ%lst ne) tge repellent.

source.

0 ac contro

Repellen‘(srwh at either topisilerderidlhand @mnﬂteymm{}f Bimb Qﬁﬂﬁﬂl@g)lotlons sprays,
ief to ge persaon e I oyi ng the repellent.
oils (LRSI BRriog biBeang e 7S Echrirpelly), geepgpthersnBhempst common

repeller%léﬂgt.ld@,g%r%}%r o 0125? %gé%ﬂb%PﬁtOJréa ﬁ%ﬁc nstgF @Pﬁﬁzmg gt i)c?‘dy Many of

So- So col
these repeliantsial hat)actualip figgpell’ mersguitddsepenest msmmmmenepaldnmstu&ply

l.oti ons,. spr.a and oils re ose that are used on
mask 50 G P Bl St i O PP oGt s o it o
its host. Q@Iﬂﬂﬁ h Yhesé %i)%llentgﬁfe%iﬂyqﬁé(&ﬁ&vé §hey S IBRE an @fégswe odor, are
ents si rrphf/ mask ‘t he ‘factors “(carbon gl oxXl|

greasy, @'@@ffectl\waﬁonp yarigmitetcduraticrns i idhas aflm bdendoundathibt mpellents,

host h t hes ellents. are
which o RAABEE 1 G RBR o A o€ S R et Gt o
period dttigne. AIRASHYre, &NGadviSbS WRGE bt feBENMN 16 vash ithEnh 8€F or reapply
duration. It has_ al so been found that repellents,

fresh repglieahwheihthgiPROBREVE Pesip @@massmexaned. ol , actuall y

[ [ er od
@ﬂ%@nﬁ@gﬂe gtﬁ)é)\éﬁl lfﬂip V 1}1 \A;egﬂés ::ﬁeS chﬁram & eFli %%ie scrutiny
with respectwattie pobetitiablohg aernt b@lﬂlﬁlhylzarﬂs &1@9 n{a@ﬁﬁisé eDEEWl,‘I edhsideeed by
rotective pe I od has asseﬁiqbéen?lOl? I'n addition to

many efjgmglegisiie fhbest FrERYentayal 3s byen maketad fanpyer 30 years, and
is the prﬁg%‘élqlggé‘r@%'é L h‘ggz%r PR Eér?ﬁlﬁ%c?/ﬁggﬁgg Q%L@ ns. Despite the long-

term widespssiad esedf DEE Thtey. Srﬁmnninn@ln&ﬂ Brdtection AdeacPEERA) believes that
DEET r{}aggf ll %gﬂ}) \{ﬁ%lgl) 221'@9% ﬁp]irl]% 14%%6:}%{# & geﬂfrg ! ?&g {)ro%?ems In fact,
the EPAveéded la%ﬁghrﬁemaﬁe&ﬁ # Aﬁgrs@mo%%ﬂla{ Lh%g}%tatéaecﬁ&' 4 Endil&gment of

ong- term w despread use of
the poplEatwnrmam’eﬁ sexisitimedo BEBETo rRe;geﬂad yapplﬁﬁti@ndeepar&mdarly loatmall
. DEET may have the ahility to ause cancers, birth
childrengz gy paetiRes Gaugs %%f@e%h%ng% AR, CHUTIgR maUsqan A spasms,

convulsio§§bjﬁﬁlo%n§&&§§ﬂ€ﬁr bulletin in August 1990 in which
g/ stated that a small segnent of
[001 1 Mosquito coils have been sold for many years as a means for repelling

mosquitoes. These coils are burnt to emit a repellent smoke. Products manufactured some 20
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t he popul ati on may be sensitive to DEET. Repeated
applications-particularly on small chil dren-my

wamidi¥es cause headaches, nood changes, confRGI/US2004/014707
nausea, muscle spasms, convul sions or

sors 45 Y550 AN RS 0B IS R 0L i

Recent tsGRé trBdShAMELORE Y£d &rlPatnoéBﬁ% BB MndSIbRSn the chemical
roduct s manuf actured sone 20 2004/ 105481

Esblotlpmrﬂibsg@mﬂ@qt& PG proede somgreligéfremumassuitohaetivityg dewenerethey do

l.s and conta t he. chem ca . .
ot realiY e NBBAY 1 Zp0RnB5 ik ERI0h Sl oo e R S8 ehoaipals fgto the
vicinityP?aAlse, vAdg el the eF ghtesd Bree0d) tidiNpdtaifiat BEBEGRHiminished, as the smoke
Esbi ot hrin. These products may provi de sone relief

and chemigals pisshsnerssdaver §lage anpard/Gis bm@ge ditntechand lesschitetive.
ORI TSR3l ebebifl g B il mosaoes

whetheeuémmtthe fcﬁ‘hi oftdaadles,il@as, encehbg iof oth@i piathamisn®. f £6dordifig to a recent
ni shed, as the snoke and chem cal s _are dispersed

study, %V@?ella begsdprodnes hayrbeen shovse tadireondy nildbv efprtive é eepelling
mosqul?dceg ffi& Iheg- on PQRS thM?: de@&Bleg)leP:@H %v&k'oﬁreg St’%gt gpou?nﬁ % protected area.

benefits of citronella inre
This treatreérit @ras ionlyi sﬂlghtiylntme bffeanvefthazﬁjmihlag plaﬁh amidies arﬂmﬁotected

area. T faeh 4 PrUEVE s BB SO P L reares hoamowy o agn dioxide in
the air, @hﬁsﬁ{g‘:’mglfeftﬁ&tqhi’t@eé 13 Ue‘i‘i?ﬁlfﬁ irﬁ‘&the'ﬁ%ﬁ&‘aﬂ 488 Pat ﬁé}%%xh%@ucmg the

ony when the candl es were p aced everyt ree
numberarfonesquitogsrin thecaredl Bespate thebhidmawbael, fendurssasmariley for citronella-

re effective than burning plain candles
bMdeg%%%ﬁdséngqug%ted area. In fact, it is believed that

P0020] RerddneedCiantt Be 1 970 € AKEBAINE “Bméklnfghﬁf el&ﬁfo@ﬁ@on devices,
d|0X|de in the air, causing nore nosquitoes to be

referreddtp@mbmmzapppwe ‘g@mnl&allm éammqii@lrsucMﬁ Ablbioughrtgtaillyéneffective at

o AL b AT 895 8 S B2 B Gy o

inabilitpoDitheet (B:Vlc&s kalﬂlanbﬁ;ugees I{a@ @2&5 %rbﬂéﬂ @cHéadshicRtddi anatiee
1970' s, %E famliar "black-1ight electrocutlon
personal gxpegignces of gagy g ZRPeE VRIS Spagifetlly, elogieaitionideviges go not kill

mosquifbe gpéeaﬁge%% a5 HGERRTt hdst Q«@u&&v 1{18§q€?+tjo§§ Byl Jegs%h' qéﬁh?st is that

g nosqui t oes, bug zappers ee curren
these deyiices waly a2tr@0(sBOB thetiatesataamedadol light, Witch lsnﬁ)b thel daye @ith most types
t hese devices to kill nobsquitoes has been proven in
of mosQiliR8ia i ¢ studies and the personal experiences of many

5 b
FNEI]Z@'FEP ?’rateﬁ’t’\ﬂ%r 6,145p8% ("ol ﬁ/aterﬁe)ecﬁ d«{_l)@%g%h g%é{e&aca:pﬁﬁl% device

do not Kil nmosqui t oes because th
developgd by theﬁs@gncﬁ ofnths Qms@l@te@ph%en,r@asncarf Biophysics Giarpbﬂaabn of East

e R R AP 8 S ey B 5o
generatémasﬂéw bP@aﬁboﬁ 8fdzide o Sttraklaicahbsq BEoeSGanliﬁhe%zhgqﬂg #nB&ts towards an

243 patent") discloses an 1nsect trapping device
inlet ondesdqvissed p3cunhediays ithmisescts atmﬁéeqobse@e werbapplioxade thoough the

inlet ané\ql% ?r%p cﬁamol'_[))er}y sIlh%%rap ckgmﬁer nc udes a (Esposable mesh bag in which the

mosquitoes become dehydrated. When the bag becomes full, it can be removed and replaced.
[0022] While the device disclosed in the 243 patent has been commercially successful

for American Biophysics Corporation, further product development efforts by the inventors of
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Greenwich, RI. The device of the '243 patent discloses
the basic construction of a device that generates a

wo bwiafs8car bon di oxi de for attracting nosqui t BEEUS2V04/014707
other flying insects towards an inlet on the device.

e S T e RS SRR e
manufac\?ﬁﬁn&d’ot@ﬁ ea?iﬁ JpbRfiohd cHidgRyd SRR ehdeal phRft. IIdme of these
|

nmosqui t oes becone dehydrated. Wien the bag |
improvebentrirye bedd embadiehin the MosquiteeMagnet® leippdx &Y inspefdrpdevice,

Whj.l e t. devi ¢ce di scl os in the '243. pa . .
commergi3|bErtiRal o0 e B Eher S e PPl et Ao BioBRfos
CorporafiBh BPE&: (RBenvith, Ride I124L Cthideyticaporaideatdotd srobide further

the inventors of 6 WD 2004/105481 PCT/ US2004/ 014707
improverteatsgn dhie tachaglpgyY-cat i on have yi el ded a nunber of

i nprovenents that are directed to reduce the

manuf acturing costs and operational efficiency of the

device of the '243 patent. Sone of these inprovenents

have been enbodied in_the Msquito Magnet(r) Liberty

TM i nsect trap JeVYMARY @Erﬁ%‘@&wﬁl\{ﬂg@\ﬁi | abl & from

the assignee of the present application, Anerican

Bi ophysi cs Corporation of East G eenw ch, Rhode

[0823]rTurnibigirdvaphé petdm mnventiea\one sspest pf the poseftuntdnépn

_Inprovenents in this technol ogy. SUVMMARY OF THE .
provideq AJEREHEREL BFEIE ARIIGSTTHGIRN SYHREPNS QLU Fe et hpen Thedevice i
configuf2l fo S RELtwit] 2 B sy ERttaihMERBIILABHbIBHAY! P8BS d8vibd dnfistises a

i'nsect trapping device having an advantageous fl ow )
supporting ditatreet an insddt drag eliargkeri carriadomf thg swpndriing yamesad agontpustion

. fuel, supply caontaini ng.conbusti.ble f.uel. The devi
device capfegyPBS SUpPOSGRSIHEF.n 1Y FMRLSHih PR CRomprpe h g epr o
commectfoRWitlefhe Bkl Fsh%)l?,%%ihﬁlﬁdﬁ Goit A, coritshistlo® BRERNISS: icOMmunicating the
device carried on the supporting frane. The conbustion

inlet poutiawithdbe exirapst porh glherinlehpert eppbles the fuel Sopnibe dd supily fp flow into

he: fuel suppl . j .
e com o VRS e SN AV ER R compustion
chambeR OThe de¥it® dldd iatlupey 4 flenashdsort sirdbieto danwrol fuek flowed the inlet port
sugﬁl é/fpto flowintg the conbustion ¢
€

and a copbbefor opIcHtEhR oy BEWEIOE ARC EXHERIGE FRSTANG fcAiighe

o A Ay 1515 Pt i

during dpefationaftle devdicnalsoinchrdes an extmnstrattlet crgriedien fiedame. The exhaust

IRCTE N e R

allow th'g rékﬁ:luspgerstto 'fﬁwaodﬁ@_‘étld@ystlﬁ(‘;ugh%taﬁ Hhi R BLtBUWOSESR inddbisiafifhcted to
peration. The dev

I ce also includes an exhaust outl et
the carboalidxédt inrthe exhahstagae will Ay texirdsisaid ephaustoutles An insect inlet

(o]0] ni, ed with the exhaus rt of t conmbust,i
commugiggRL B e sts e CURE & 5401E B rauechs (e SRALLE tgShamber
throughls@idth 8 Rt WA dhiciuM 845 SorifluB¥A8d s the Wideet inke thdWadcuum

i nsects attracted to the carbon dioxide in the

device teitipnonstragded anid drranged toodiay desestaiatirasiaseiodhe ethapgiontlgyihrough the

insect irlllgtsa%ﬁtintlo %ee 1Insect trap chamber is also provided.

\

[0024] Other objects, features, and advantages of the present invention will become
apparent from the following detailed description, the accompanying dfawings, and the appended

claims.



communi cated with the insect trap chanber to enable
flying insects to enter the trap chanber through said
w0 p®eanos48nl et and a vacuum devi ce communi cat edP€DUS1904/014707
insect inlet, the vacuum device being constructed and
arranged to draw i nsects attracted to the exhaust
outlet through the insect inlet and into the insect
trap chanber is also provided. [0024] O her objects,
features, and advantages of the present invention wll
becone apr}IHEFEE%@RWOﬁ‘bQF LA PR WAN Gy
description, the acconpanying draw ngs, and the
appended claims. 7 WD 2004/ 105481 PCT/ US2004/ 014707
]I%Bﬁ 5FiREIGA RitstheOhe HilltriRAN dN@BnpORSEr thiapgheutthe world in the
I'Tustrates the distribution of dengue fever
year 20@hr oughout the world in the year 2000; [0026] Figure
a C [
2L 2aRo Bt BbeibaRe e 1t RERAR of dongue fever

incidents @0 éhélAfeieace 1 Cillustrates the di st r| but| on of
confirmed and probabl e huyman LaCro BE\ h LaC
mg%metw&ﬂluf@ms hedisooon phaeBitRsd uman LaCrosse
r t g&s/ i bution of
encephé&g%fcgges % 1%)4 %be’@ hgrtrge:lméit?@d Slilﬂgw s encephalitis
QEE&S Figﬁtd/\HB Iﬂhils&ﬁt@s dredligeipatiomof doafitned il Bohatde human St. Louis
0

o it S IO S L
@?’Q?EP@* f6i5s RRIMNESPutASt RAfmM&PId dp’tobahﬂe ithireWestern

Figure 1F illustrates the stribution
equine @fceplmtitis casesd bairv\daep i 8&h el MTninhebited Htatesgui ne

enc hal it et 196 .
glgu[‘%gglﬂf fttaﬂﬁxg d‘%ﬁﬁ%ﬂutgmpoé‘rcsog Euu?d%d \;ﬂ' MB?? WithiPHastern
i iR 1064 aed PYIFaRak: Uhnitkd Staees; pri nci pI es
equine gr%\é#)%glt%:égs?gw i nvention; [0032] Figure 3S| s afro

031 hFigune? isd pasrsetivhsicwefiadevise cpagjiiciedin apengdance 6 with the
pective view of a top shell of the
pnn"lp]::fﬁag hﬁﬁr%sfmtlﬁ‘égng{é)\%/ice of Figure 1; [0034] Figure 5 is
‘ @(BQ[ FRRed B Vea Hbevelefatibha vivwuef thg defice béF@m ke of
re 1 with the top sheII rem)ﬁ h%.g 1% tleur £
10033h Fisupt #criPTPRAFENS ViEWe @&ﬁﬁ ¢iths Baying,p ‘E‘FF of Figure
1 the housing; [0036] Figure 7 is an exploded view of a
? combustion/ heat exchanger device used in the device
Pd03H] Gigruee 3 is a perspective view of the housing of the device of Figure 1 with the

top shell removed;

[0035] Figure 6 is an exploded view of the components associated with the housing;

[0036] Figure 7 is an exploded view of a combustion/heat exchanger device used in the
device of Figure 1;

[0037)] Figure 8 is a perspective view of a right half of the combustion/heat exchanger
device of Figure 7 taken from the exterior thereof;

[0038] Figure 9 is a perspective view of a right half of the combustion/heat exchanger

device of Figure 7 taken from the interior thereof;

[0039] Figure 10 is a perspective view of the left half of the combustion/heat exchanger
device of Figure 7 taken from the exterior thereof;

8



[0037] Figure 8 is a perspective view of a right half
of the conbustion/ heat exchanger device of Figure 7

wo a00enofs8om t he exterior thereof; [0038] Fi gurBCBUSR0OH014707
perspective view of a ri ght half of the

O P AT B 6P T REP BRIV F oBg fnd A o T

PE0AI P Biduiry €2 Y £4pGfiew BEtHe%idev@ ﬂéd‘d iffhd &ﬁnbustlon/heat exchanger
conbusti on/ heat exchanger device of Figure 7 taken

device pilggieh's ext eri or t her eof ; 8 WD 2004/ 105481

AL R S —

10043] Oiditd 1Fiscir erdhdew of ﬂletdi’ﬁ’uéék Blthsch et FRYE o FRAre 11;
In the combustion/heat exchanger device of Figure 7,
[W4b Fignre id-a 19 Boross-gectipn o6 theali ffissn plate/fakion alake lina Co 9f Figure
ol ] s an end view
14 Flg'ojfihfﬁgn Sl(g%tﬁglg%w g{héjeﬁsegéés F h’g% Fe%j/éAof Figure 11;
[DA5Y Figarg US echbﬁﬁtlcﬂlyalllunmes the tiyoao onigoacsts ffithaeihe

.I e taken along line CGC of Figure 14; Fig. 14Bis
Comb“sgﬁ %%P%@gﬂ@w%% subj ect matter shown in Fig. 14A

E&%Phg'ﬁkeg% 5 alifé m@@%e’vp@i} EJI%USt | g&nz/tz Al Afe H8Gcd @fyﬁgﬁre 1 and

nponent s eat exchanger
the conqbentmeasspﬁmd]thd%exgmhe 16 |s an expl oded view of an

noz f t he devj eof ela t he )

Riig0 Fighed S Eine 2 SxEHBRE0Y g B8 ot fppieabcqrrianes with the

principl@$ 6f B peseiihadntioh! 41 chart of a controller in .
accordance with the principles of the present

[Q%&hFig@rﬁ 2Qah‘dl s[cbcm&}c ‘Fis'gunf enctber enbpodimbetiita devideéneloding a
ijment devi.ce .val ve
valve chlos ?1%%? s e ﬁn%ec‘%tﬁ gé?n%lﬁlcw 1‘?Sh()tlt nglﬁs?rﬁ gﬁl‘@nggn of the
present i nvent i on. DETAI LED DESCRI PTI ON OF A PREFERRED

EMBODI MENT OF THE | NVENTI ON [ 0049] F ure 2 is a
per spect i véPRTAWEP %@@%&N@Fﬂy EERREQ:t

trappi ng devic

construct ed |nEgg%%?g&§§Q+%Fgﬁﬁ¥ﬁévpresen |nvention.

The device 10 is designed to be used with a supply of
tlble fuel, such as propane tank 12 of the

f‘\?’g@] IEBIR 15t REFEDeFYY S G EY 029 n eXrapiaet Bying insseldrappingglevice,

generally4fdic4tOd & ﬂ)aﬁ&?s%ﬁ@teﬁr%hécgg\%hgée‘%ﬁ tﬁ@ﬁ%gérfﬂ gavehp&l The device 10 is

general funétion of t to emt
designeé schbersted gfeith wumlﬁcf donthustilsle cﬂ”uedasubh as d pmpladetankdatoef e type

e SR O GO N 1 ST AR i
general fiHcliOivof G AWHick e 1@1*0te'hﬁ9 Exﬁélxﬂaﬁﬁeg%& %/1ﬂh%Qn&e£§eﬁ Rarbon dioxide

chanmber within the device, whereat
content to attract mosquitoes and other flesh b1t1ng insects that are attracted to carbon dioxide.

Then, an inflow, draws the attracted insects into a trap chamber within the device, whereat the
insects are captured and killed by poison or dehydration/starvation. Alternatively, a user
engaged in the study of insects may opt to not kill the captured insects and instead may remove
them from the device 10 prior to dying for purposes of live examination. Regardless of the
specific insect capturing purpose the user has in mind, the overall function of the device 10 is to
attract and capture flying insects. The specifics of how the present invention operates to achieve

this broad general function is discussed herein below.
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I nsects are captured and killed by poi son or
dehydration/starvation. Alternatively, a user engaged

w0 poorhes48t udy of insects may opt to not Kkill tPET/US2004/014707
captured insects and instead nmay renove themfromthe

SR aE T 2P P BBt RSt ot s micnsin 16
The sugapting fritie BLHIRSRE 4 REudSLS hhiRfgl 1% éﬁi)ﬁgfte(f &Hea 9&3%?&%%5&7  Inthe

. function of the device 10 is to attract and c
illustratef\eimbgdimens.dwve. legtnk/ apased focuppdrt thewrotkiag 6 Santupporting frame

ent | s. to hi eve thi broad er.al .
structuls B4G How e JREY B and SoflSHICHAR g plliieuciip su e Torsamying the
operati RCIInkfs2006/dibassad heledOblbw he ef@itpled thiflo & AFRIdeARE Ray also be |

Porth% frane structure, %enerally I ndi cated at 14.
used. il othe s ayrnclide yegld 51as shewnid &g Bond ity

. t a 217 An.the, illustrated ..
s PO NP g398 28, D SO o bR A S o
presenthapplicatign b refEteacs Ubmdiidr] thg siippafiing Birhe siubigre14.may also include a

however. may have_ any construction or configuration
supporti5 Qe 118 ST Ng PP REPTERE ek Jas s ihotdhe grmokdemlatevice 14 can be
- d
transpoftb$ fIsBRHaLHGE hs RNV ehdwa 1n3‘?f§.ﬁg gi“épﬁ‘ fhd %Qé’%a%eﬁté frame

arrangenent may also be use I onal
06051] abe bowinghbEelnshiliss a hsttahehell 1 Harkd gtopeshall 20 enduneed thereto.

fqre ioned U.S. _Patent No, 6,145,243, .the entiret
The shefp THRRTAO A 1P Ik o SO b FHhiEntinab itamers. adhesives,

snap-fitdBRtibE r P AnyPothEfBhBRGEannEM 'ThIEL ilubfed %88&1%&%9 these shells 18
frame structure 14 may al so include a supporting deck

and 20 arg maldedGemyplasgc: heweienhase shellski 8120, and thdiadusirpel & iardeneral, may
n vice 14.can.bhe transported together as a
be madd o 3T, & R0 G an) BT SPoshssiofies copaliedon.
es2NA. tub5hiakE hezi1e as prarulies dRehwsla i
18 a];d lall top shel | Z20 mII))unt edS t her et ofy ﬁgl'lﬁgﬁésﬁﬁol%galiéél 18 and is

formed jiggroldy @p@“@% pihsdnteke nggrde? 2has pfwed dawersnd g4 which is attached
o RS 55 AT ARy g SR B, e e v

i any ot
end 24 ddfinas b atsed iidlot2li ARnill bé hesecisbeom thd defs prfididSereinbelow,
pl astic; however, these shells 18, 20, and

nuldeg.fro

a vacuupns a fFéli tﬂ RPZZ ?é.’eqq@rtg@ ms%g,attrg@te(hﬁﬁ@epa@gn ;glpg xide emanated by
) i ) fi '

the deviB®1 @ wilhs dARK 1%’%%%1% ?xlfs%\ctfig t ?@ ﬁﬂ%ﬁ?tgﬁené T&%ﬁﬁjecé §§ZZlg 52 and the

. constructi on. _ ular i nozz
inlet 26 prayidaddbercbipomayide dhrrictironrth¢ hippboingdranshisthdctik 12l ayssuitable

for.ned inteqgrall erew th he intake nozzle 22 has
matter agd pHECone R Sith st netaioed Fant Sh e i sires. Thus,

other co@fig®RAnsihiy bdWgselio, and thus forns a part of, the
i ntake nozzZle 22. The flared |l ower end 24 defines an

[0A3H Corcantgicalhemongtediwithitheanpk endzate2? s momutlbienozzle 28. The
' r,ovi ded herei.n ow, .a vacyumis plied to
out e PSS AP B v BRH RS AR ofhomrine
outlet né¥zIdisdmdeRRRBARH otifet 30NStARMMCE “PIEMY? bf & ug%%\@?ﬂiﬁggng carbon
ozzle

. .. the insect inlet 26 for capture.” The intake
dioxide fdow petwardly and dewpwerdly teraftesr. ey theedoviawvard floivef theiexhaust

t. r structure 14 in an itahl e
e rsch OB URRRES o ERETIHIEHY ol By o b o
Mosquitbs axidl othed fins@¥is AEtRted 16 @B%bh Wfxid bwal s thOdd¥&e 10 will be able to
configurations may be used.
sense this radiated plume of carbon dioxide and follow the same to its source, namely the

exhaust outlet 30. As can be appreciated from the construction disclosed, because the outlet

10



[0053] Concentrically nounted within the intake nozzle

22 is an outlet nozzle 28. The outlet nozzle 28
w@emvileiasl an exhaust outlet 30 on the | ower enBCT/US2004/014707

t hereof. The function of the outlet nozzle 28 and its

- exhaust outle 30 i of e st gas
nozzle %%wpgq whh G intale 537ae 2D pisheh tssra gL atow 158 Sarbon

dioxide48 g &, hﬁé &it[e@ m)%zﬁ*ﬁi thﬂ@th@?‘@ﬁ%@ ‘i’mfﬂe@i’é(téﬁl a@h'ﬁ@ent the insect

exhaust gas reaches t round, it flows radial

inlet 26mpbwa¢asthmgfth@nmﬂdh 80d émacresuit;) theel amg:t@dlmsgztmmb fly dlrectly into the

d other insects act e
vacuurgopg o OF YT EheBEsae s [ Ehen G EET B ipeset et 20
wherebl ey dr@diadtngfitorths BEvied 1@@{&3 udb@ lﬁe{f’fﬁn amHe feRpb@Welflofys of the
sane to its source, nanel exhaust outlet 30. As

vacuumciatakp @néﬁmreecbmaﬁt gas cmtﬂﬁ’mameméméedrhydh@ slogy and @ 8ew arrows in
Fiure 51Tl S 0 O R S A

referenéd thhpbé 8ddé fvsme tasow-llnboxfpefalt@wzub @ateat. IR0, r6fepticd endycbe made to
its source | et 30) and thus

UL Pochrain b 58 e s 1 ot s e 1 b, 230 which
t

ctaims HEBEOTES Mo RUABIATER: Sp FTMA T2 UG dagh i orwnin

also herebg aifceehopsted frgo teqiresentaiphivaticrelyedfdrendehe | nt ake

bitsah Tn o Rl pEe Bovusine T ifstutenn reavevr 3aras can be
moved B&%@& Bff)éfho Carld| QYR ggsﬁlgﬁs to‘ﬁ%@h‘ i) bl@gé‘é‘l‘rﬁa&@& Jﬂ%ﬁl %)Shf\;‘\f/%iﬁhed in the

as out w are I ndi cat ed the 1 nfl ow and out
housm@waldxvv’fhe accefs cglwr 62 Bnd E@racmss ohemingl84 apérssdand closed thereby is best

illustratégr' Lion oﬁl‘? é ﬁlezg% otémlte‘eéicd]tgsﬂgl glz?p%é shell 20 to facilitate its

mr/&oé ﬁf 9&5@&@9 r%él?z Ctnind 654 thd @SpRF BRE thefBRY i€ openings
opemn@ 1H§ ° e}r,n1 H%a}ﬁ (lin 249 fi I?&ﬁSepterrber peniie

(not shQIWn) fsm@@l mah@umwesshelbm adj @steunbﬂnemp@mdge ebthgtipehing 34. In the

broaderﬁpﬁ%ofgt%é%Reh%orbﬁl{erdrog m% 'gg'cﬁp Ia# %Qllahfeaﬁ&gﬁé\ﬁsusmg 16, or

may belR6h@dRyed O£ @;[Bdim{gaélﬁcblémﬁg)mbhﬁnaﬁg a€§ing agplitabRi dodstridtion. In fact,
reference. [0054] The upper shell 20 of the housing 16

the proyigiengéiths doer 32 eSetscg ngerspars 2t alhand is sHnply 2 fegsyedopeqnysaisnce. A
defonnaﬁs gas@a{ﬂ% 3 g@g&eg%a&g{tﬁgﬁer;& ﬁf;th\%g??rﬁhéf_a PBroRfk S Ral between
the dood SD BncBﬂleqmdphé‘ry of teapening SAi I‘I@e 3dle @ Greead cens Gﬂooi' 83 et its

thereby is best illustrated in Flgﬁ@e 4. TE@_% or. 3
associafed OpPRiBE éflpg/tOrFélaWF PSEIOLIR AFSERsto Yyrdpteriopo Oaking T
T6%is] IAati8 teld®scrPRE T ﬂﬂﬂl@f‘@e’cgﬂ 8slbRJa %\éﬁ %h@ Y 1ntenor of which

inserting pivot pins 36 at the upper end thereof into
defines apemenmap ¢haotbes hmm@ovhbiryrmdlntad witmnub@hcvusmld P& chamber

deine IS RSB 4 DS BRSS R B i RE LS8 g G n by

vacuunERill B@&%}o%ﬁ@ﬁé Bad 403%&@& tﬂ@dﬁrﬂﬂﬂec@aﬁm RhydraRM 288 perish.

connect for openi ng and cl osi ng rmverrents usi ng an .
Altemai;lucltyatﬂlb enataied of tlucthag A0 may teetegated witlea peison &irgrurpsises plefacilitating
32..i S.not. cessary t all and is

the insqeb RraittipD FEHA diP G B Loahis 0L SEBIFS FolR et Ednygtion. The

access @drad2 Qﬁg it8 |a§§691a§e'ﬂ%p@ﬁ1'hg BAQE¥MR hcdBSintPBRiiNgridtof e housing 16 to
provi de a seal between the door 32 and the periphery

allow tluf usehte aspessitigymgsh bap asalesirest for purpaseses serdoval/radacgment. Also,

as anotfler alternative, a plastic box or any other suitable structure may be used in place of mesh
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associ ated opening 34 is to enable a user to gain
access to the interior of the housing 16. [0055] As
wawdok/1@sdescri bed in further detail bel ow, a PEFOSIHAY14707
, the interior of which defines an insect trap

40

cha r,. is . repoyably nmoyunted . within_the housing 16. .
bag 40.7}5aE flskisure SEBRIREEY BRF 40e D 4nioted GOBCHiTRPEEtEESiegl t
enable H}gef M&Iallbf%sl%)%ctgcﬁe gé’g L) de&&ﬁlih@ﬁrﬁéﬁg&gﬁ h8WR rbfovi/replacement.

_ vacuun w e deposited in the bag 40 whereat
Specificdikyy theittanspraerd meatetadl paatdestd vaertopesualiy verify whether the bag 40 is at

or near s 551 SEPGHY R tasosd JBFherisp st Prnsk B eIy thedage 32 need no
be trandpBfent,AHe Firthel) d¥iéitiodsd hieRfubNtheRVRY Abes AdtdkcdsSarl9tequire the

a necessary feature of the invention. The access door
door 323md4tscpspaointedepsaing ¥ openi ng 34 pernit access into

L e T

with thé BaAEMRArd P upseEREll 20 Alrseved fosclansl het Fiutss Bt exploded
| astic box or_any other suitable structure maybe used

view Oﬁ%heﬁﬂcaev@oa?ntﬁe@esz ntewabesgapongsiasnclpder exprn/haaterchanger
. . S . S .
dovice kel el IS S0P OB ) g  periin
structureG6vi Fheebdttoni strefleldt intlndestagridd of taiedlsr mblded wibe 5B @efining a
val / r.epl ace Speci fi cal | t

d : .. th
relativef fiﬁiaﬁ%f REOKALRS ¥h§|cog§§%r@éhqabewémgqr é%wg 1 Fyrther, the bottom
shell 18/85d in¥1uBEL P&F of %ﬁesnh?glg n66f0?126 Sg?&ﬁ 6 vided féﬂé!tllllcq)\éving a regulator

capacity of Inse oa rOa pects o
hose 64i tm\bentsedad thehen dod coBRcted tulthecbmblostidylaras peshenger davide 50 for
further,. as nti.oned. previ pusly, the device does. not .
purposss o SERRLYing SoRB A Meh @reTergbly Prbapegiietolo.aO8gHE bR Provided for
facilitat®RednA8ctReh- of HROSIEdtrikdl PetRr SuppRPdtd B6RETHREGIth ¥ BtakiBW outlet plug
of” the conponents internal to the housing 16, wth
68 on thendistelbgndabergold te He cgppellersifetd shpomria fivguad 6f die cbriraltey 70 is
nd ,El gur .Sh n exphaoded... vi ew of these .
mountcfl3ft i 9} By SR 57 A2 D3fiioh sFtesBis A s to support a grid
barrier GIOHIHS b7 GMidheia roaidddad pesventidy ntsh bsgne Fidhd YortaRGhE &eSfin 54.
a fan plenum 52, an electrically powered fan

.. at_50, | :
Additionally, arhichS Giscommusicatad hefesy the grsh bpz49 and Binintals nozglp 22 to
- i i | b .
i EBAER RS IET O BENE e TSR 10 O e
provided aorbussiké thie/aivethit iepassedhget tlikeoongmision/héat ek tteangert degice 50 is

botto shel.l 18 al so includes a ir of openings 60,
exhaustetg 9%}}3&1%? E@Vl%ll 4. sﬂm @Wa%@qswctaql 5 qumstpllic %@ﬁufag%rhoweven any

itabld OR8in84ndiR hsRrdediyier ei n and connected to the
sutta conb&gﬁ?oﬁ%ﬁggt exchanger device 50 for purposes of

E1050] Reefegringmiva st Fighe 7, dled conprustien/atdt px ghamgemndeyice 50 comprises a
ot L A B P O g LSS o e

metal. TRERWAIVG D 7 8t aREALE 1ddtheEby Bstiges FFaBbheld) Sud R4 threaded
end thereof) to the controller 70, as shown in Figure

cap screyy 7@ hAltemativaly, welding or sthenfastenig asrangepens neyharused. i orthe

ittustratg G dienf e alfes2, 2 bis Bhestpast Bouiatenl 0 aR E BRI ety
conducti¥ BARMEINr nhdiBod BSOrhRg 4 B e C BRSIARAIF 78 A4NRs hPBrtial

54. Additionally, a duct 56 is communicated between
combustipe chasberiparfion 8 80 eadhedeifiningkeeparbal combrstiamchamber 82, 84 (see

Figure 9 for partial chamber 82), and a partial heat exchanger portion 86, 88 each defining a
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provide a continuous flow path fromthe inlet 26 to
the mesh bag 40. Further, a filter 61 is provided to
wepmynes4she air that is passed over the conbuspCDrf1veH014707
exchanger device 50 is exhausted out of the device
The filter is constructed of a netallic nesh

partial %%86 exehangingpaly 90, §4seediigyrg 91 for patipknath 92 rePrg wesembly, the two
halves P& RCLE %Lﬂ%{ﬁtaotgg he C%I]ch et @%&H ARG @g@{ é)%rtl:eﬂ g8 Bustion! pcgiu?lber

combust i anger devi ce I'ses a
portionsf78h&{l aresomded iAdedmeta donrnmidorf ctamber b&lﬁfon@@mﬂﬂﬁﬂ devfee 50 and the
mat eri.al ch teel or. any. ot her netal These
partial f3ipQustion shambyers R, #4.45F eaied itfladite a ooybustast shambsr, generally

1nd1cat$@§tt9%n€£t§nd1§g'ﬁfﬂo@%% thb eoﬁlhﬁﬁﬁﬂggmpggﬁggﬁlg% le?da@& the partial heat

ternatlvely wel di ng or ot
exchangerypopiéons$ed 88 hre cobipleditd Hefiter abetl exatlaogkrperiion 98and the partial heat

et ST« SR e SR e it 100,

commuh@afedng tHePsonbustiseehankrebohal f 72, 74 has a parti al
conbusti on chanber portion 78, 80 each defining a

peOS8I dihe combugionshawheanifehasen inlgtipqrs £62. Kifgelmez@leflos is received

arti a heat .exchan
i the i3 41028 SRzt (2P F 1 P RaberB R B e S el of
approx1|i-lﬁfé1yl$2 Q@gileesl 4Fl€b7sprzﬁaxﬁdzlz&'1 1288 toRRiRRARING a@@feﬁ0139mar§1%1d 106
see Figure 9 for partial path 92). During assenbl

( Y,
(showniip Higuge,S) manted on the rear partionefithe éqmbug@mﬁwat @@bﬂmgeh device 50 by

ot B S RO BB oot
to the splendid auendbldOI06 diel tHewiaafoEsabilstids @lulcp@frﬁﬂnﬁhlcatlon between the fuel

onmbusti on chanbers 82, 84 are coupled to define a
supply {i G BRoBERGATIE AT he Beids K4 hershmgmme seing fat dgiyery of the

combus%ﬁ@f(llgl' t0%9hd ﬁﬁz%@fmtéﬁﬁ HeRODIS tchlgﬁgg{bﬁg!grﬁﬁng%é 8% @u«% ge gulator in

b) the partial heat exc
the fornapésalenopd walve 10 efovaebewhenin @mlmsgxen fpogriablimg 93 faeﬂdo flow

v R R A a0 03 S s UB P o

itiorLfO@ preve éﬁ?él%rﬂﬂ Wi ¢
posiont O RN it fob 18 R e A A s provenin i

from flopgipg tixopghethe rluld@tp@’t 1@4vip gher welwlé)é Thn SDhBOIdMab/te 1;16 riticludes a

oing (0B THTABRE U M 5l B RN BB BRSBTS 10

electncﬂl}zddnﬁn&ﬁéatb@tccmaﬁbhﬁttcﬂwr gd ah@ t}@ o%ﬁ{rsméwb 5RRLfP trgnsla% electrical
shown in Figure 5) mounted on the rear portion of the

signals E(Po%{%%q thapolengid ¥R dh g end mwve ddo s opgn pesitien wherathegpower cord
6 s 1448 05, LAY 0O et U5 UL RETER R s
the conti@&cbemﬂe ﬁhh'E‘ls dissudsed Herest bd%w,sﬁhe Sofitkdlled 70 SN EGRH RS

ween the fuel . propane tank 12) and
aforem e B LEISA R SLEnak IR RGBS 51157 145 WELAE 48 gBF Fhearapicot 1 O dss closed
posmoncfaﬁﬁfé?h%sg oﬁ beﬂtﬁl&eﬁ]ﬁg " uéll ffov}% gz&? nof ?ILC{H%F sombustion

onbustion ¢ regu
chamben$6.s0l enoi d vaI ve 110 rmves bet ween an open position
enabpl i e fuel to fl t hrough the manifold
(08301 S Pengh a5t bgRe b the Bowisiaaranis ahe flawagator or

solen01d79170215r8vﬂigéjfa @&glrﬁoﬁé A& A fuel to the combustion chamber 96, the controller 70
may be programmed to control the solenoid so that it provides a pulsed (intermittent) flow of

fuel during operation to the nozzle 104 at the inlet port 102. The pulsed flow of fuel would have
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position for preventing the fuel fromflow ng through
the mani fold 106, and thus preventing it fromflow ng

wo booengiast he inl et port 102 via the nozzl e 104PCTE82004/014707
sol enoid valve 110 includes a spring (not shown)

.b'aéhgg tGF val ve towards its closed position. The
a particBlsF Sty Gy clraeh 1oy heshosande cpneara fick ohymlddicamderstood by a
person 5Bl R¥hE aft] B cg&sﬁ?q ﬂapt?cu?#}r}we%h %[1’?78/0 PR fMT,I flow gn‘ough

transm'ts e1eCtrlca SlgnaStO ene glzet e SOl enoli
the solepaidy ¢helflov afifichowtefisblenoidi 1116 mpee @osintowsms\wesRivieh ®y the

ower cor is plugged. into gn electrical power
combu ﬁaﬁﬁjﬁmgﬁg%e ?ﬁ)@&st &ﬁeﬁg%ﬁglrda& ?RF@‘%E’&‘HB?X %Wgr,npgglted so that the flow
of fuel b tht ah&HbdIWG i§ BReRMUM BhtidEIR ré%er\tm ﬁllalhg}!l it i@'béﬁ% tﬁéitﬁ%éed in

_ herein below, the controller 70 Interru
intermitiers patpes thirenghdhe heasls 164l Tl pyredd finel fhovd ellowsothe apseing béthe

' the,valye 110 to its.closed,. positi.on
nozzle F ol 1b el Rbe P IiPL IS e gl RERerQiGr trlfoun (S piaaner, the
nozzle 1@Zidke bd Qs 8xstnbive 1€ MERUEELA andGHARISS b Rss IRIPA get blocked by
as described above and in the fl ow di agrans,

. Al though, ) )
particleg jathyn g\ﬁ/fwﬂ §u that Blay be ene@inggred duindmprefa¢tubsg/assembly processes.

: f ti h 96 )
FRBOL B Sk U, SRS 20, ERSTRSE 5w
an on tifel fAWOings. SAdditiadalliy theraostiage fued flow raRAndy B BA0WckiqBlahdard cubic
tion to the nozzle 104 at

. flow of . fuel during opera _
centimeigrs PERPEY GRd d‘fﬂ‘?.zg}ﬂﬁiéa%‘f}%@ay b B9dnrcliegel woul d have
0 i cul d
PO?)6YPA%991%¢]1£%5§§§ %@ﬁ%ﬁgﬁ&%{%“z’o &%ZIQ/Z ass%pﬁgf <t,oI s%{ﬁ .'ilﬁltb% 6 and a

cycle whic 0 tonserve
valve 8 pmylhegeodtiebeithin the fipddalovery kpparatds ionenble fArshing Y the fuel
[ and duty cycle faor the fue

. h ing. t | r.at
P T T TR e T
liquid. AQ@bRdALKY, HOvIRY asEmBIYHhdyHeRSle %svaﬂl%rn‘ﬁfgv g?ggﬁsfcatllgf,ethe valve body

conmbustion chanber 96 That is, the soleno
4 extendsyfbraaigh ehoteeip thewalhof theltausidg 98 anfl &bs 4 Aendd bengagingfonelside of

A T R
by the ehpageught dhle ROTIhLwa D BetwbhE (i ©hnf Y& ﬂiﬂg@\@\}\%& F%’@ is threaded
|

t he opening of the nozzle 104 to be |arger
onto thedigfal gad g theeal vuior Peateniing the value| Aswenld bewmndetstoodHiysa person

: : , 4 be, | ess_expensive to, .
st AL e 0P B SR GSY S Bpsinnsr
blockagbyf fiphtd flew éstheichihbertdte THielalos cdd W useBYo Bhnect the fuel delivery
encountereg duri ng_manuf acturing/ assenbly processes.
apparatysge §§PUtcr OhRrceERRT gas/(e@nmidaiorEavid (eBe “mtﬁr§t0ce;@b1@ thegas or
i 4 45y FROGIPHE FMHEFabfrbt o s Mo Re Sl vic s
and out §eemhiust awidtr Thisuhildlush eind trappiey devier 1 06wt K8 Any Perticles.

nozzl e di aneter be 09.inches. [0061], .
Atso, MRS Ao ey B bl el Somog s (pepine devise 819 ansure no
fuel is 16FORRRE bR 5. RSB dARG 2 [ e‘vﬂhi
S Within the fuel deliver ;éé%%gdrlﬁfﬁlgytggﬁé’ﬂgb‘ibg HHESH g would
allow aipér liqved intiethe spistbinvbait yorsider soled frann tHelnsidg iehwhen not in use, the
luid such as a

sql.enpi.d 110 dt nozzl e, 104, by a
vatve wif BPhfow i i Een'c R ASfdmans g cxsboibeno salis Savey §F ofdpe
conventiofill typeused \bal & c ¥t ShmotiRAES (L&) 4 emlVAfeyal ve body

[0062] Additionally, although the valve assembly is shown coupled upstream of the

solenoid 110 so that it will flush both the combustion device 50 and the solenoid 110, it should
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4 ,extends through a hole in the wall of the housing
18 and has a flange 3 engagi ng one side of the wall.
wabh®4ne480 i s threaded onto a threaded part of P€TIES2004/014707
val ve body 4 so as to secure the valve by the
bet ween the nut

f the hous
be under§iga PR ey are Jeoaaily Sk fpleddn Banypiom HandPeins pdythe fue

delivery Qf)pa{rﬂﬁs VPiu’ﬂ?erf RrenfoRtrR&id, %r% lﬂ@anvcﬁfe%lve'qa%séfﬁ’dﬂl theYSe provided.
under stood by a person sKkil in the art, partlclg

Additionally, the velyarenldédd cmmmmmcatddedquqéy vaﬁytharaymbw@a davice 50 so that

red ction e of fuel to flow to the chanmber
onlytheg%m ﬁogcygﬁr\l?%“églﬁk% "used to connect the fuel

[obzisl] RkYise Pk rsaleﬁ&dtvélv% 190uhERr e WIRST W réRHed fSiture and
air) or liquid (e.g., water) to enable the gas

(e
should nejfrbe qqnqltﬁlﬁffdtlmlﬁlpéw through the fuel delivery apparatus

| e Qut _t.h
(B8R R BB PR TS b Rt o P B o B sty steeve
112 mou@itéd th€reine MOvattnyy i difRbaplate M4 & mblnisdivid@ird e sleeve 112 at the
appar at us rm%/ be desirable prior to storing the

end therqof ilmjiJ%F@v the ngezle §04nkhy @fﬁ%er afe 14 dag @pluralﬁy phepertures
116 puncql“:é?{ Itﬁ&s&?fb P%%ﬂaﬁ%?eaﬁ' hgj?é/ é’ﬁ%n § e%e??we sys erriiﬁOrms a

series of flahgesollldd eb‘&némg IoﬁdNafrdkyrﬁddn ¢hd cltsvlﬂ;&eam sﬁie (Wﬂﬁﬁes”p@ét tb fuel flow)

of the plgt9§{1£é:1g% Aglcgzlﬁ\eli )gaﬁr)ﬂlga )? %@gé\éoq%%%lﬁé;wﬂg? ilzie qu;sposmoned within
I
the sleev(e Ry _%p%&?@a&n E¥RAnY aﬁﬂlsa@me VLB LALE Fﬁ/rt ¥yt ifpfiom. The

a stemval ve) 62 Ad I
ceramic mhaolwtal & has 8 eertdsyof |ek)nghtodvnss©ntmil)emmap sordmasnl 20 fdrimed through

the leng O SHSHEPRES L) BROPH SSerten PRugh b 1 he geted
embodin#al teldad Ao B@FHGHS%Q gmaﬁ? @ouREmdP8e §dd OFllntaﬂ?ta dabyst

val ve assenbly may be coupled to the system at any
element b3} ispogitichedwithia the gleeveddZiin epaced gpant salation from tireserariie

monohthglri%\? dl'gpg:a a%ﬁ 4 gi%{n%g{n h%qn&'a?% \e/aa J\l/l\a/ 0 éﬁi gfaéysé gagy Pf4 formed of

ceramic @rﬁiﬁﬂﬁéd&ﬂi&l@d céialyﬁezill}yadtﬂvé fhatditiil, ool bsplaiurd € The BodP1EPhas a
only the caonmbustiagn chanber is flushed.

plurahtyvﬁ sloag%te% Pssﬁhf@lb’dll’@ﬁ’b‘i(&ld\}’é? fpamed thrangly e length th[awélr% afashion
similar t%ﬁ@ﬁtﬁrﬂ%d (')[glg ?}%@Jﬁ%@ﬁf F}%@% g&\),lefiltug]tg E}é;sSrrnglgtr@ ]’fﬂci%%%ttﬁee ceramic

monolithcldrdh Mepmhat:llnahdoflhw@ﬁedh asbadimehtithare &t ¢6¥ eondhit? in the catalyst

unted therein. Arelatively thin diffuser plate 114
body, altheugh anyrwi B PRy Reusel s| eeve 112 at the end t her eof

[Gd@] T'hé uﬁﬂﬂlﬁ%ﬂf oftm@sleazezﬂ 12 1h94n 1g-lH"‘f%r f’éc@fvﬂ%q{&)lé’!l% formed

has a plurality of apertures
therethrougle ped hosplinyted boteden dleecatalyst Bodyi 24 md th'EWerapun ntunngtholfl 8.

During isf T TR btiev el e B aR d1i 00T 4 i Cossembled

therein, i 9§sﬁﬁ§ﬁedtlﬁ oﬁlé’ 8 thlelpaial c&ﬁbﬁéﬁ%nféhﬁhﬁer@ %Q 84“%&1&"{8 @8l g the

cat al %tl cal i nactive ceram c nonolit
same togpibst. t Eaphad tkm pfmtlai combgstgmecélambmﬁordonm%& ’8dnas hpariat fgmiter

i YOG B P oS 3SR A b B L SO cen

an ignitePReSEMrigdly, Thdi@akerGeRiHhg BolbAQ6 P iNEdedvBI1O0 Haligned with the
igniter receiving hole defined by partial holes 128, 130 so that an igniter 134 can be inserted

through the holes and positioned in between the body 124 and the monolith 118. The igniter
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the length thereof. These conduits 120 are best seen

on Figure 13 and in the illustrated enbodinent there
w@e@44@38nf them although any anmount maybe usBOI/US2004/014707

Finally, a catalyst elenent 122 is positioned within

134 5 powprAibg ovBRBRCLR ISR E O At Syielich P AR progisp & spark that ignites
a fuel/ai'(&: gﬁ&ﬂdﬁ&ﬁ SR ddathé n%ﬁb%yl%laﬁe_@hye faﬁﬁyét%ﬁ?‘h@.f During

Am ¢ and-coat ed w th a catalytically active o
operationpasethe filgl/agunixtus cphtatues tnfloW betheedial s hodn 24 the fuel/air mixture

il Qb S A SRR AR A R 1he
combusBbiThbiaf islSc AR W virishedh B tHBokb1EE 11D uhd e BffudhpRe: 114.

conduits are simlar to those on the ceramc nonolith
[D066] Broadht spenlgng, dwringeoppiation tthaeadelyeiriodsilAé it raised tea

re . 100 ndui t.s in the catalyst Al tho
tempersfise g opgrseHouh OSRERHE Byl BEHEPREed thereto
That is, & RENRrding tBRpedturtahé taklysanal 128 g haleaoddbtoftuimed fucl/air
t heret hrough and positioned between the catal yst bod
mixture theretenwhichen e geniinues fompinain e cataiyst bagy 434 amn gjevated
he s| eev .\ : i
empecf, DR S Euilt B OBRUA o BB o Wi er ) cavon

monoxi8é irt the raaninsalxhansnakstoi carboa lifuxids. STIE2con@stistion araytoocur within the
coupling the sane together. Each of the partial
catalyst2d s sy sRUCpripisdhe pirlysidody 28. 80 has a parti al

B0 T TR 0 0o s e
understargivg torFigwe diSv iThg fixdl(ee., fropariey s speayed entoithe westieanend 26 the

of the sleeve 112 is aligned with the. igniter
combushe 614G SRGRG PSFITHER 5y pisp fS Rt the WpSisan ged afhe chamber

i IO le TASMamRR HP@hicAIBE 48k subBREVEN1 bd@esBb&Sbel
%0 forn%%ﬁﬁ%grghtt?%ﬂfgg in bgtvveclen tr?e bodly 1351 Bz:md t he ° =ow

with refixenod fotthe fit®tioilland pperatie ofithe (AD SACMM/ the Bag txchanger portion 98,

PCT/ US2004/014707. 4 i ed by the electrici.
becausecGf PRRSHEHSF AL HEBIRED DETEE S0 HRseg i i of el
and air.t Rehid [t 8FbulendeUis déskiablelth ¥hithethat 0181 fi¢l dd@taaaix thh@her

nonolith 118 and the catal yst body 124. Durin

thorougblyer &ldveyer, derbuileace isamdesirableiak therconbatiompeist. ?'Bhlﬂ g diffuser
plate 1 1%@:}3%19 pf % %Jiéfafi{y Igg% Js%fe{%t?ﬁl«%}ﬁffaﬂg kl{nﬁ'iﬁitﬂh%“ée’clgae I}tgeﬂgt’ltt%e flow.

nuous s regiron 1s’r
Specifi$ly! 46he€ s flens gowmtrearhBrouglothelsptitares pob fidrmied through the
| ocat ed downstream of the nonolith_ 118 and t he

plate 11¢; thegnesturgs.zod patheularlysesianges seydiag dawpsieanyiherefgm, function
to “ali gﬁn%%ikﬁﬁle ﬂB?ﬁn?l‘?é @A%ﬁregﬁ Afredtith 4l rERIR9H: {u?blﬁencettltl]eereof, thus

erature at enabl es conti nuous conbusti on of _
makingfthefléwisompivkbtuneredemimgr.dAb theanixthre hentatves to fTbmatdovastreatn, it

its operating. tenperature, . th t st, bod 24 .S
enters thiogorgGL AP PEiB PRk OPGh 4 ThkFlehar e sty ifear
conﬁguxi@yfﬁgtfkﬂesé Ul rigo BHESn AR SRhAAR A1 iHRGubAleakY shd Pedides an

an el evate t enper at ur e. Duri ng conbusti on, .
essentidilydamatanflywi affhélipimoixiwe tortheepmbhstioel prgntt Becawsedhe fughand air

e RSk S B s ey
the morfolititl Yto tRE cOMbiRnPoiiH is R8értiaRy hbRogaioak YA hoR@g¥notd and

laminar mixture flow is desirable for ensuring that all the fuel is burned during combustion.

Specifically, a homogenous flow provides for even combustion of all the fuel and air present at
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[00671 The conbustion operation occurs as follows,

with reference being made for best understanding to
wo-e@unes486. The fuel (i.e., propane) is sprayeRCi/H$m04/014707

the upstream end of the conbustion chanber 96 and

pressurjzed air, is also forged.into.the u ream end.
the cornlyisiom B0iEh Gib BRI PaPRE NG AT VHRLfel g Passing

| ' nfift i WRek Nichly th@uttes afdiied
through B o e e ot
combustidne Tranissisiaabde tchavondthe pesseheerafdnelpn the WHmas exhpes gas @s the

th ressurized, air .is.derived,.frgmthe fan 54. This

presence GlduP S DRLVEH BU P HE R LT AL aP P BT gl P Ry ety bea
repellen?©i Nt, turbul ence is desirable to ensure that the fuel

and air mx together thoroughly. However, turbulence )
[0868] rittesiir fub] mixtretip bumedbl semnbrstionita createnfeatqdgxhaust gas. This

di ff r |l ate . 114 .f unct j . it all yar e
o S A5, P St A R B P R e 1
exhaust ?&eﬁé\{zé b ch th@Bathiyet BEd¥t104 ethé batltidanadtive amatériul opgos a

he apertures 116 formed through the plate 114, the
reaction4p epquumésrebaribe parben monaxidy pPreRentin fieges 1esanyarediy carbon
. ...d strea f [ ' r;
o RSSO FEOPI, sDUPFRAPR i T LAt ottt
creationtof REEreRc@pbHesefim) irhihs exiraki guy. The nidnowr inovkevin s reaction
nmore laminar. As the m xture onti(gue &,gflow dine thi
ocours igfmhdsnpw nd pecd e dgSaed b REGeE Do TRy ToRR e piiding this
. 0ol+j.t: 18. t ’ i i .
cton Rk B m 0 RGO B 288041 Aot e n e o
gas, as iﬁfSS@bWhalllallt)Caﬂ)loh_mdrﬂ)x}cllﬁribalr}qu:?entﬁl thgsgaitdad @sd ather ﬂ%fmg insects.
essential ly | am nar QW O uel fair mxture to the
The pre%egﬁ%gfswp’r@hm&gp grhaugtgas 18 an ﬁqufgln?aggqusaﬂg;oggﬁ NG} ULCESSALY, ﬁesult of
the catafsyiﬂgtrcgﬁ'&?%bfn PAa%86h bRahiBE MG ckRaidt BAsGMIVbettef RithRthe

e mxture delivered by the nonolith 118 to
exhalatibh ef & orzus4lj whichas hypidally ewissdup &0 pipsenepref@iaists Thause of a catalyst

sy 12BN REH PP Bl RSy R MG s

exposur OFBi¢3eh2B exhRREEAsl tb €l ¢ayalyticallgnbGeN@uRribl @atadrtbstboies
for even conbustion of all the fuel and air pres

: nt at .
(06690 emadly sposdes, theiatsehidou Shemmonoliip i Ssam b st ghoonstitute a
oi nt and.l am " "
et g 0L LT SRR A o oG
constitubsdRARe tonduite 100 xhd te apertereh il hinythe ilivstrated tembodioment, oriented in

conbustion. This is desirable to avoi e presence of
the samg geperglfliteponag ﬁhﬁﬁ%ﬁ%é% ﬁéaﬁca@éﬁt bady f%f{e Q’Sﬁﬁﬁgéﬁ?gé‘%@f@ these
apertur UEL o diihioRflal 6 Wk B%n*%ﬁe SelofF el ik Bid AldtpRATtb Mbreby reduce
T yi hg Insects, Znd i n fact may be a repéllent.

turbuledd@G6 8did Tind peibr tof reedhimg the wombiigidmpomdd by conbustion to
create a heated e

haust hi t .
90D Brsder s AGH AL U PBOR B e e gpolch 118
and the SAARANHIBNOHIAR thdhudldf suapdndle Basefilows through the
catdl yst "body 124, the catalytically active nmateri al

(0004 p $hacomimatiph chatmberd$cias ankshreabiyparh b3 cdavsiream from the sleeve
resen

BT TR
100 to LA L dullQ 138 of Al o¥itustiGORAE Esdhafize devicd S0 Ade gas flows along

this path 100, it transfers heat to the heat conductive material of the heat exchange portion 98.

The heat exchanger portion 98 includes a plurality of vertically oriented heat exchanging fins
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creation of water (in vaporized form in the exhaust
gas. The manner in which this reaction occurs is well
whpewnoasd need not be described in further dep@i/US2001€14707

reason for providing this reaction is to elimnate,

as nuch as possible, the presence of carbon noxi de .
140 separgied b a@kmalitytol vgrisal epenings 142« AbgAcat hiansferrd gam the gas is

, . I . ¢ _ .

contue RSk 140 FUEAESH iR MRS AN Rl i
describe@ belasiv articagefosingahiongh s openegselgi@ aopls thefing t40odnd absorbs the

heat trar Egiat oMy T, EAEHGE £ ORI D1 GTPRRHTE Of Hlg Exhaust gas as it exits
the exha?ég*bgh%t?}s%ﬂoﬁﬁ bR AP BImbidh it&ﬁpér&tu}é’ﬁidclﬂflefeyaﬂl'@%% gﬁ?gtfg than 115°

resence of water. The use of a catalyst
F. Evenwndre peefptablyattictexhaist ghsomgaeatire sheild bs np greathy dmalyéd degrees

in that it provides for .increased Xxposure of. the
Fabrr e oSS S ISR T PO Bl Bt g
that is arF'BEc%ﬂéxﬁlsirﬁﬂ@%&%M%ﬁfaﬁm EORBALNBY @ asthiiing REBKA Bbxidehfoisture
pl a

te 114 and the nonolith 118 can be said to ) o
from thequessnie of water, and hind empsratergwedung os shigibuzheve wpbient, which is

.. turbul ence reduci ng, structure . has_ a | of. - .
e PTG O EEEAT SR Bl S Py e o
eliminatBPBE pHsecelok@arban niholkddel ThiugttRel resibiag ieRBaist g4rik @ Sistior
I n he same gener al direction as the conduits of the
attractant ferahgssiuitpescpd per flxingdinsectistbaiopray ey ghe fgshog blood of mammals and

«. apertures ar ' ' en the flow of
that “hofiidh of ERplfat RRpUES T, LEaRAGE B ce
[peTHutiRNRection adiopefatioh opthedhn 54 wikactvitieglestréved. The fan 54 is
conmbustion point. [00701 Prefergplé %Q i nsul at.in .
powerediait &t plastrieale1gna! gliygreddy theeomEieh 4PV RIRR 2hBIRBIGNCH by is
powers LIBT3 By e B0 10D 8 S 405 ccciono
an exterfd] peweasmirceiombt 4 &esmvnitieant fhieomventien ghéthegowen for driving

t hat, opens to the heat gexchan ath 100. The exhaust.
the fan Yepckangpdher FPBRRRFRHE L RE ASYGE TR AThel 5P SR Ragies, solar
panels, (%;{fnl: ﬁénvl:%gorpéf thétehat R ES HoRWhB @8ibeXtNaREC:sSIBitd 6KctBifal energy,
the gas flows al on this path 100, it transfers
as is distlesed ihdhe étb@Vh_émOrI@mnTég 43 matendt eri al of the heat

8. h h ' .
BB B BT ES AT B0 v
series oS4 &BAREY bPGhE SustaBlé a2 haRdd mbahs} SlcH S UTRBGVE SlshdP Tit features.

140 separated by a pluraljty of vertical openings 142.
The plemtive 5B basicallynslosssrang sidegrhthhdeviessS( and pravidatt Brpuiiing point for

the fings,1 . .54 ot . "
st 5t 05 A0SR G BAIRE LEUA Al b s 6, n e
plenum b Qnbwgthe o84 hlibie gavwepaniag sheldidect anhle pdre26 thrsugh4he duct 56
and absorbs the heat transferredq from

) he. exhaust .
and the gpeninig A fordramesitiie WelRseiat BF 1 Br™ (180 Lerahiat U§aehibe opening
i [L.S:
st g 2 SRR RPN e vl o i s .
Thus, the.faEy4 funetios tpbefrecoabthe, fitsHdOexb areate tha yacuempfor drawiag insects

) shoul d be no_greater than_ 5-15 de&r es Fahrenheit
into the gsegiriaiake Reih 2T or> A8Y dEV G ADIo dplerTeRIP e tRatip Ty be used

and the é{%ﬁfﬁﬂ?&@&@?ﬁrg g ﬁ%ﬂjfﬁé 5‘% She 8&8nplt BAS shifabBWRNER!de®RE. Further, in

ation mra exhal ation - It contains
the broadadt hepecti aftheliayentivng therseme device need not be used to both create the

vacuum and supply air to the combustion chamber.
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fromthe presence of water, and has a tenperature

around or slightly above anbient, which is typical of
woreomabi4an exhal ations. Further, the catal yti cPCT/US2004/014707

conversion reaction mnimzes or elimnates the

- presence of carbon nonoxide. Thus, the resulting
40l n Gadorvgrdipertine of Hhe plenumn 42 1 aif srpphopertion 346 that couples

over a GfitksAlMe Lit KIS, pOBSA1As bAMe AlifbiicAByhOS LuB2BOlevice 50, atso

shown Bangtuatd ohscantbd seemireFighed 9, pprtiyn. 143004 3h uppe cfpéﬂlﬁgllgij that
ope thl on of the fﬁﬂ 54 will now be descri bed.
commuiEatea yi{iine R pethasyo e SHabisipe Shaabe i Alship sl seen in

Figure b}’p&rﬁ@n PME[S%' 1b®Er 4 &ml’(ﬁ“i §ﬁhg§ﬁo%ﬂﬁﬁlgﬁgsdwﬂﬁ(ﬁ¥ elggr%r Rortion of the

power ed by el ectrical power ivered by cor
combusiiog Cbamberpﬂﬁ/\@pemmgﬂ X6opfens tocthadewhitesant side Guladxé &y thakirflow

drawn l?)h’%\ie rlfr«llrfs %ﬁr gﬁlgz (?ewgc%:)‘i nec r%%gliﬁ%lgllﬁga (usilgggffnaiﬁpgige Hh@nd thus is
commuit¥ite@ Wi the HHBPEENCpeRY 136 og@ﬁé %afe {11?]6 at tslﬂ@er o%the device 50

sources, such as batteries, solar
throughctbpeis sepriyi poftionH&S mre@ﬁwdgb!us‘ croamntnheates)whh $1ne fan plenum 52 and
j scl.osed

I :
e B ERAT 0 S ] SoBFEaCE e
combustmloﬁ l&lda‘fhﬁéif WY Tofcih @arhbRnCANMIMSIdhARL BRAbE S W%ﬁa‘mrﬁs 150 and

ice 50 by a series of fasteners or other s
152. Atéh%td‘él??ﬁ‘ﬂﬁ{thﬁé’éﬁ%fce@ {reas sush amxesomnids theduelrdetimenpd biynozzle 104 for

, combusfn?ﬁtdﬁgc,?%m% to ﬁl% ggg,c%ggggsggbet@so ically encl oses one side

and provi ges s mount | ng point for

mwap Ripard 1®ﬂ1ut;tmesf B oﬁﬁet dz51R8ewhichGH Itlﬂahllﬁﬁ@iﬂéd‘&nstructlon is
é whi ch is best shown in Fi ure6 in the plenum :
removablg, alfhoygh rampyapdily kot gmeesssary dopugi rThe uppenand qfﬂsaamzzle 28 has

a pair of fhtgqg&lﬂﬁéglﬁgsq 5@'%8559@ e&cﬂ%s&-ﬂﬁﬁll)? P sn s Q}Fei%o ﬁ?s% Ffl?%n llheg gllg slots

fo cause al
154 enaEkb thenoarh28 tmd)eapeumte@to tlléih@ né6tpoottitkel @pee Ilﬂitgﬁlaﬂﬁéhphfery of the

et oG o e o Tt bt e
best seeh i€ Fiduf$9 AP 1@%%&%1@22# ﬁ%d{ﬁ%‘é&ﬂ{? %‘i‘m{g anyﬂ%e érﬁl% %ﬂl?e slots

into the insect intake port
154 with thetlagt 56 srovinedhe nogplas amaﬂmumyrdbeumﬂehb Tugs 0156 feach the

o si_n an 5 e e e of a
votom B¢ LBHETS P 818 8B 0 KBl RS ARRS,
ROPEICAsupleinb@al iRV hit@Btant él&n&ﬁm%odﬁﬁoﬁﬁteﬂ %?fhefl%elbe%d of the
used to both create the vacuum and supply air to the

nozzle 28, gdnseshatpeiam elemeng 1¢@inzboles 2 bousng 162 and a cap 164 for closing

AR 6140 0075k 050 SRR D Bt

secunng:m withasthe hetsigg 22r TS aﬁﬁdmﬁtglsadl insfléRRE ol d @Y bd &e or any
he conbust i on/ heat exchangher devi ce 50; also shown
other m"i‘tﬁ“‘#lﬂéa& PEITECS JgamEliga swelb ihat ikt gt én airapiing mosquitaes and other
a
flying Hﬁgtgse r T‘%é;frl)(?fs‘%nﬁol%? rHaEg pé%%%&%?%gerﬁg 9%1%1%11}@ &fbe atg%ctant to
mix witle the dybavsegas dand be&blgel part 6f the @F{hmﬁﬂﬂé‘&S ’Ilhaﬁoamhg)\l\@l has a pair of

h |
internal SRR noparts B8 ot SRR peninep L7 i hegm7cle dan A A of sorews
172 are hREt MRS hERYPeRingEadd Gl Ak el R d3GHHs 16k W'releasably attach the

housing 162. When the user desires, the attractant can be removed and replaced as needed by

removing the nozzle 28 and opening the cap 164 to access the housing interior.
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drawn by the fan 54) of the device 50 through opening

142a (shown in Figure 10) and thus is ' conmmuni cated
wowdiohel filter 61. Opening 150 opens to the PEEUSEaNII4707

side of the device 50 through the air supply portion

148 t hereof and thus conmunicates with the fan pl enum
$0077h &Reforiag pav te Figuses B/-1@ghe condrolien? @ isateseribredovitloreference to

the exeh@ rgst%?yg?{]hag[ﬁ ﬂpn%c%ﬁr(%gp%%ﬂ%w Cé%%c?%g%ofqﬁ? pl\‘z;e%% qﬂ%eguaﬂ When the
flying inbeet trhgpiiiedesdée 10 & topediongss shSQ'n&WdZOZ,ltﬁg coﬂ&ol‘leﬁ*@b turns on the fan

cture,. the air forced _in as such es with th
54 and P?rg iR diggnastic B‘éﬂ%zth% fopns 20y Lt the flsgaestisrshadicol e ffap fails or
the fan tSQ f&lﬁeco RIAnS ecé:%ﬁ& n4em vgl?fs 631)2‘%1[3 g%é}i 16'a%8 lpﬁoex;ige an indication to

l'ustrates f out et no
the user ﬂth&lblrea?tlchhnmnmtmﬂDﬂle dm 54 Onenthw &l B4 is aahtahidlﬂwdlagnostlc tests

for the [ T E B e S pespntioll f?ﬁ%?fo{f el inclaping o) BHecand opens the
solenoid 240 1thAts oﬁrtﬁe RARBr ?ﬁﬁﬁﬂtﬁe?fohﬁ Eagfz’lgﬁ% t%sg%?gfebrgétl& the system at

rece|V|ng slots 154 enable t
208. Thodiagrastic test piethe ueps of 88 spstomi 1dddde:snfdr le&ample;efemdlg the igniter, the

r exhaust t] et t 138 for th
thermisig B ACTP Ui e PSR B AR <Bovi o BEie siddestlige Haes fuls, e
controlleailPSrovRRSdn 1ﬁ@1@ﬂ1dﬂ‘toﬁh@ﬂ£& a@t@\ﬂﬂlcﬂ @est ﬁ-a'i'l%d né%%ﬁdh@atgé; b&l 922.

nounted by alig nlng]t e open ends of the slots

WO78] Newt thggentigir ﬁ@hrzcﬁ@ thm@nmgnature oPtheamybtain at 210 and as

he _bottom of the
1nd1cateLéinaV[V?ﬁfi i%alltléﬂlge%utr g‘lrlg ?eaaf:% c{a W{tﬁlgcﬂg Feg t]§e8p110ﬁes§ contmues
However ifckanieapeshitiire dtli i® Rot ie@&ﬂeﬁ]wﬁhlﬁ T RhIRE ﬁh@*)rdc%%htmues to 224
attractant el ement 160 is nounted in the |ower end

where thq,gn Sgspis pg forfime? ibe salenqid 1 h¢ ishesed) theigniten 684 is closed, the
. t .
oy LISLHEE AN BPGRRS. A2 SARIEP LSt Bt e

no gas isriaptank. B thereniperdtife dchock atel1easpdsbad the® eHeriphigeriit turned off at 214
22. Th ttractant used inside the

and at 3 Su‘g"fﬂ %ﬁ?ﬂ%ﬁéﬂﬁg S5t 5vharkpd agger! Hripmgeraie; Fals reached

within tihéd S pPodSBITHRkhAL 5Bk |wﬂepé‘tthe Wbﬁtk gérﬁtek % a normal mode and
attracting mosquitoes and ot her  Tlying [hsects "Fhé

periodidaly sherdks llsiztennasraalrp,l atherwitothe toropdter gurs td 66 cfp@ratlon described

t { th.t t
above aEFANKAAR iR [T RES bl ot Toaigt i BBtding Se2
(0899 PURé  th®horniadl beéraghs sholH D P@dﬁ@c&ﬁbllb%ﬁkés%é ﬂﬂaﬁ the
align with openings 170 on the nozzle 22. A pair of

temperafige esfetweapT A ard Ths Erit isdthesygemivenidnusp énppryateandniliy. o

T R AME R N C—

tofﬁgnbesrennved and repl aced as needed by renpving the

nozzl e 28 and opening the cap 164 to access the
9884l Figurenesipws twa gosaib] leposmqmm¢m2b@4ﬁmm@twe of the

system 1%88? gét\g'é@{ g %ﬁ&‘@f& n Q“ﬁ{ t cb&%z%sis]thz%t#lée tgt ne S ni?% eowstem has

escr Yerence
1ncreasedh'abDVST3 nhethisostnanes the ctdmtrbller TOWilclugl 6% ﬂﬂﬂ‘ soldi®id for time2 as

nvention. VWhen the flyi i nsect trappin
indicatefl by 2ab Noh & prdsaaisd Ryrad 2a§1essﬁm%ldbﬁo;_awmw@ e igntler 134 i

t 6O
R TG SRS LT R A N —
increasedh &"d kwidiin tinee1 f(aninfliviatedl byr234), the controller will indicate to the user that the

gas tank is empty, as previously described with respect to 224. If the temperature does increase
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the fan 54 fails to turn on, the controller 70 w ||
stop the system 10 and provide an indication to the
waois@r/10438t t here was an error with the fan 54. PCNUs20051@14707
fan 54 is on and the diagnostic tests for the fan
e been passed, the contrqgller 70 waits for tine

av

to T1 thle Agnitead a4 idyredethand hpeeriralles 70 shecks &edte&lreratqr&rqqén@ﬁated by

236. Adalf it BPehiferdift A RRIPHER b o0 193 En RS, A ipbitied by

238, opdirﬂiﬁn 294 dftimdisateigahatithe basdesk 12 orengpemnpll @ccure $f the gemlbmature T2
niter,. the herlrﬂ ster, the, 6 sol enoid

i reachagip e, tha ualigh WL PAAS dsu tghigapPenie 1 5o Jeshed for tmed
o 2343 nd BT 9o ot sBoaee bl
temperafub®d@]s iardsetahevae Shithin ‘B4, tHO fanhweitikesmiatneort @mﬂm@t theeolenoid

t d.at 21
110 willhe e tinana soeoTiepn Ahaot o e 52k Bt fiet s e bige
(008 'Tﬁées%conm%\ﬁﬁ; ishihehBe {eRffRARE WE eheldysiefn T04s below T2. In
reached within 7 minutes, the process continues to 224

this casentterignitérd 3% dwrns on padicreontallersio ahiegisthe tamepesasigraditlee system 10,

as indicghdpy 948! R858% i HELALLEL 3 LSt RSREadlE m ¥ShBr 70

returns tﬁ@ sj&si?éih @@ih%ﬁlohﬁalt dpRrating &nddéall 8I l@hﬁwllé’e th&@oﬁﬁélld:rwotlh@lcates to
If the t erEEer ature check at 212 is passed then
the user,taswre‘gﬂm&hedescaw tieees dheages tapk 12118 empi at 216, the

r

DEFEISEPD. Hoshles B AAS SIRHOP BB B Hhihy o Wi
the systen® M0 ituesedtodt, 24 hdidaesdebyt 302, dmdohﬁbllﬁﬂmmﬂrlaﬁ\&:sthe fane54 on for

normal node and perlodlcall cks t.he tenperajur.e,
time2, clpor AP SBORH Lo b GG 08 aHp e PSarbumBbr lof tme2, as

bed above at 224 where it indicates to the user -

mdlcate{iiﬁgt%mtlher e is'no gas in the tank 12. [0079] Under the

[00831el heopmpertatures dasciebl:Bove e, othe abdveeaxenmleeg embodiment, 600,

t he o ratur i be en T2 a
300, and {{foaleeress FERREASILDE T T HABH g S iy, Wit e U times
time0, th{¥8, £8P, qmléé) B tifleS aeta ePRE Ukl ?nﬁiﬁi’cé\st REFREGel r P6ess
as described with reference’ to Figure 18. [ 0080]

temperaftirepand tir@essgivsusabione arsgusy m@nﬁw itemeresang invieatioroghoytd not be

it S HPFF AR5 Bl D BAT B BB g
[0084]SB®h el sPadking, W@ﬁl&@ﬂeﬁﬁ@{ﬁf%ﬁn alvaritdyi of fandtioas !mththe
the controller 70 wll turn off the solenoid for tine

functiong gesarifed ebaveecarwtg@@d tq\b@(@ne Ml el gaptomplated ﬁeethods of
operat1o§%re1ﬂ8 8811%%%1{%{: gﬁ ) ?Ig er C & c{?m?olheg B tslgcgué%] gﬁerht% thd sfb‘ﬁ{jlo and

the operbfiort i@d3ips t@mih eagiesfhe E&pﬂﬂﬁﬁvmatFlgurBs:I’Eas er tlescﬁbed above.
within tinmel (as indicated, by 234@ t he contr | er

(40831 Thf*dﬁoaeals@a@u%tr?éembodmaethaﬁ cenprevidgd o i S‘E%FBEIF
L 5 B 8 b 1 i

To the cBﬁiﬁr@Sﬁ@ PhdseritddOehtioh ds fﬁte,ndéchtb éngampess ali3tetaionsiradéidfions,

substit g A G Blp S HBA APAT: 4] SEORE o SRR AP Taims

system does not reach T2 within tine3, as indicated by
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238, operation 224 of indicating that the gas tank 12
is enpty will occur. If the tenperature T2 1is reached
w0 poostiteragl t he controller will nake ensure thatPCT/US2004/014707
tenperature T3 is not reached for tine4 (shown as
242} and return the systemto normal operating node
WHATISELAEER:r  if the tenperature does increase above
T3 within T4, the fan will remain on for tine2, the
ol enpi 4. - | liased, e t | @Fq. W, |
foti ry PHnk e, repel dBHEE ccAfigule® ¥R "% [duel supply
containih® 6&hbustibke faelc omdpdsdag, 244, is when the terrper ature
of. the system 10 is below T2. In this case, the
ﬂ@ﬁ%?b?ﬂlgﬁmﬂkﬁns on and the controller 70 checks the
gmﬁﬁs?ﬁ)ﬂ revRE, t48 coubueiBnl fevic@SompPAtifatadinkY pdfbor Abnnection
248, i he tenperature of the system S Increasing,
with thetflnel stpply; eh kelaugOport,etnd rarrz;)muueuety shanbdrco;otmmlm@rtmglsmd mlet port

it i 5FE BB A0 e ELTE 3 D e LB Bt q g o i

combusttl&? cBiAsbdr DK cdrdbhstiof MRékin OGB4k d‘ﬁ' &Qfaﬁst]-@as within said combustion
[ ustrates an exenplary control for turning the

chmnbmsysten110 off. When the systen110 Is turned off, as

di cat t he, contrel | er 70 | eave the fan
BB RCH (%IQGFF%%& o qogggf)ﬁﬁfeﬁ %%WEPL%H cl ose the
d &ﬁmbﬁér b3 domPllifl ﬁl@kﬂcﬁv fé%ﬁlaﬁﬁ fherRehireMerfbeingtdpekble @< ontrol the
i ndi cated by 304 OOSB%E&he t enper at ures descri bed
regulatop Beshethat e regnleter dalbve lusk nficainiet @R JHI frisries o ggermittent pulses
durin OSQr%tl and 1000 degrees Fahrenheit for Ti, T2, and T3
g|pesp80’t|vely Wth regard to the tines, tinme0O, tine
ah, exhiafi® Dutlet, 683 exhngt duthe béingr@ndnudcatbd with tha@xBaust port of said
m nut es resgectlvely The _tenperatures and

combusery, devieh dik beipg configired évpllaw yaihexhans gsde éﬁﬂw outwardly through -
said exliaﬂé’te&ﬁiep Yo W%&cﬁ% r&ﬁe%ltd et &PbdPloRRREnVAlH @ﬁlauét oas will fly
act, any value can osen for these tinmes an

towardstseidpeppingrdesice] 0084] Broadly speaki ng, the controller

can erforma vari e y nctio d fu

e SBinier €0 b st aees B SRembe i pnabrsARg insects to

enter saﬁ% a?rcﬁhmﬁéi“thf‘dﬁgh%ﬁﬁqnégﬁi nedsanaf  operation for the

con l'er 70. "I'n general, the controller 70 should

a)pepmme dédvices pomemmi@itesndo sakd ivgrst ainlebn sridetiagwom device bemg

consten047) B o e SRR e BBy s e

inlet anEMRPSHidBRECt hap ch@aperpr ovi ded to illustrate the
; functional and structural principles of the present

invention and is not intended to be limting. Tothe
ontr t.h £
fon e R LNl 8 A0 Lcoring o ovs
mountec&éldh@ﬁﬂd&t\p@i’teiﬂﬂﬁomlmmwatddfmﬂs therfidw mgdlmdbﬁd@fvehhg ﬂlel through
fol |l ow ng appended clainms. 21 WD 2004/ 105481
the inletpory todhoemipsionehanhT |S CLAIMED 1. A flying insect
. trapping device configured to be used wwth a fuel
supply containing conbustible fuel, conprising:
3. A flying insect trapping device according to claim 1, wherein said combustion

device further comprises a catalyst element disposed within said combustion chamber, said
catalyst element having a catalyst body with a plurality of essentially linear elongated conduits
for enabling the exhaust gas created in said combustion chamber to flow therethrough towards

said exhaust port, said catalyst body including a catalytically active material that, during
22



an insect trap chanber; a conbustion device, said
conbustion device conprising an inlet port for
weeomwagedBon with the fuel supply, an exhaust POF/US20841014707
a conbustion chanber conmunicating said inlet port
Wi th said exhaust port, said inlet port nabling.éhe
operat1on,u@|nvcpr|’ss(ﬁﬁrbqapempwld%@pﬁg}@e&h@uqt|ga§,\Iq Cﬁ‘fl?ﬁ)“s‘g%llde as Said exhaust gas
[ -f.or conmbustion therein to create an
ﬂows&%ﬁ%@%% egaggaggﬁﬁﬁugéid conbustion chanber; a flow
regul ator operable to control fuel flowto the inlet

Lf (ﬁgt c‘% Y %r@g{ {5&{@5&’ aﬁvg{:)eg%ﬂrcgrldlg@n@&ia?&o{ ,|\¥<1VW\!§&§ %altllld o2btstion
device ﬁ?lﬁ%%:@%l@{ise%_‘iﬁr‘%ufeﬁ@é _retdh@in? eFHAtAisRéd WRhH datBlonitfustibe

t inaseries of intermttent pulses during )
chamberoystredm ofisaid natebyiealemensysdid turbwlanag resusingsstrustirk daving a plurality

bei n oM, i cated w .t he exhaust rt.of,said .
of apertylgh ORI LSS P oS oY B DS PRkt ogy. said
aperturc§ AR Sbnfikiged @ stlafNtthy@oA of thelr i BaidSﬂbﬁ%&Kth&’éby reduce

outl ét so that insects attracted to the carbon di oxi de
turbulenceinswidifugkhaust gas will fly towards said trapping

device; an insect inlet communicated with, said insect

trap chanber to enable flying insects to enter said

4.rap & maiansdchirapihe datick adeeRtig iordlsitn 4,avitbréin vaid dubulence

~device comuni cated to_said insect inlet, sajd vacuum .
reducingjggictiae pempises @satlytirellsinaghive bedyvangderharen gpid sppiwse sQmprise a
Abfr _ _ . . . c
phoraity i GRAERY fiftad BloflohioB BB BERKIL O BRUEHLNBSEE the flow

of said fuelstesth s4id aylpi pogt. devi ce according to claim1, further
conprising a nozzle nounted at the inlet port and
conmuni cated with the flow regulator for delivering

4. uel A?fyﬁ‘%ﬁﬂi\ec% f}gﬁ)ﬂlﬂé BLviBOsdcot@ngd OISR Uldr&R said turbulence

chanbe ng i nsect trapping device according _
reducing stneihat fiarfher whrapesas agalatlvely o stiffiner pekdtioned wWithin paid combustion

conprises. a catalyst el erent di spose jthi.n sajd
chambeg GBS Foh it 2aer seficalT ey FRETE v roifl abhfes further
comprishidt ApIEirPOeho1 M folndd el saldydifthise? ssaanlid1ad baing boteired to
el"ongated conduits for enabling the exhaust gas
initially straighted thenflewiofsaié il Stonmbspid HEeHMOR. to 1 ow
t heret hrough towards said exhaust port, said catalyst
body including a catalytically active material that,
Huri ng R2n¥Ris2Q0fdpbaipd 8dviRCICHERA A O1hitd A7 funipe reatipoising a heat
converts_carbon nonoxi de in_ said exhaust gas. .to carbon
exchanggr fxjraducing & tempegatig pfsaigaxhayst gagto appergiately gnbient temperature

Pﬁo”"géég%%gfs%ge?@ﬂ%fé&% 4. A flying insect trapping device

I'm 3, wherein said conbustion

8. A flying insect trapping device according to claim 1, wherein said vacuum device

is a single fan.
9. A flying insect trapping device according to claim 1, further comprising a valve

communicated with said combustion chamber, the valve assembly connectable with a fluid

source to enable fluid to flow therein to flush at least the combustion chamber.
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device further conprises turbul ence reducing structure

di sposed within said conbustion chanber upstream of
w@aiod/1easrl yst el enent, said turbul ence reduci PQI/US2004/014707

structure having a plurality of apertures oriented in

t he sane general direction as the conduits of said

48t al YsHYIBg dRsectdEpRIngsysie ce@PHENgy configured to

[ . : fromsaid inlet port to . .
tﬁhfﬁe‘?é’g@l?g%@@“@t%\?%ﬁsgé%g‘{‘?lh said fuel. 5. A flying

Rm §wett ttapappinher; devi ce according to claim4, wherein

sai d.turbul.ence reducjng structure conprises a )
B MR TR ARYCE. 12t STBOBBEP ARNIPeVGIBHEISHIESE Enlelpert dptogonnection
P : L ol ; ‘
i Ko ] 2 SRR Sl A el R O Gl et port
with safd exhausfpaskiseidfinkt pbricamabhing thenfuel frpwrthe féel spplyyfonflow into said

i.nsect trapping,.device accardi fo claim5, wherein . .
combusti Fiamb b RE BRURRs Ko Een (EREPaor G eR R Sevithin said
combustioh @hahberel y thin diffuser positioned within said

conbustion chanber between said inlet port and said

& How rpgilater pperpblade pardrdd das) flosalodhapdetipoertes f ur t her

Y a plurality of holes fornmed.through said
AP ot AnfiotlisR A o nePtTesie i Foliolly b ppeEfl to control the
regulatctsiich ghit €t ialatdrielitérs Saeltolthe inléi SR 524 Serlel! FRlinRBhittent pulses
. 7. Aflying insect trapping device according to claim
during operatight her conprising a heat exchanger for reducing a
t . Sal . t I QXl. el .

A FRELR dlifer S At SIS B Sorh BB PG eyt port of said
combustion ldetice Snd Aefrlgydongiginrd &6 tallonagid BghASY baetodTEH foltvigrdly through

im1, wherein said vacuumdevice, is a sin

.. _tocla ( s a single .
said exhayst oyjlet gofthaf; igectatasted ot rydere diaxideaincwidierlpusbgas will fly

t dsGh i tMpbi her conprising a valve conmmunicated with
owar Ssai d ggﬁlbg{fsg’tgtlteoﬁ chanber, the val ve assenbly

gomsedtinlel eomirtunicatefl| withl saislansee ttap chmabéretof dnabld flging insects to
flow therein to.flush at.least the conbustion chanber.
entter Sa‘fér%ﬁ“ﬁﬁ’@ﬁ? {f’é%*%ﬁéfaédﬁ*?% Hathazo7 10, A flying
4 NRREIm! HMARS BN FlSHEd 48 MRIil Sind&kt RudtUghidS \}Qﬁlﬂr’%}o device being
contai ning conbustible fuel; an insect trap chamber;
construcied: aieh g engsd teedraw ansestsi attracied tes s41d ragping sestemnihrotghrmid insect
. [ 0l rt for connection wth the fuel supply, an
}nlet ancgi;}z}t]%gaé Enﬁg(%ttfapﬁﬁgnger(‘:onbusti on chamber communi cati ng
said inlet port wth said exhaust port, said inlet

1oort enabling the fuel fromthe fuel supply to flow o
Int 0 Aafling dBsast $BPHIAE cHyalvPBe Bodosding dat ¢lpito U, further comprising a

nozzle 1@%&@ %‘{) dl&l{%ﬁ%ﬁﬂt Eﬁg ﬁglgl!r[r;ﬁﬂﬁc%te%r\vﬁﬁ I?ﬁeuﬁct)wq%g’ulgsfio% rIlci)rr']delivelring fuel

through the inlet port to the combustion chamber.

12. A flying insect trapping system according to claim 10, wherein said combustion
device further comprises a catalyst element disposed within said combustion chamber, said
catalyst element having a catalyst body with a plurality of essentially linear elongated conduits
for enabling the exhaust gas created in said combustion chamber to flow therethrough towards

said exhaust port, said catalyst body including a catalytically active material that, during
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a flow regul ator operable to control fuel flowto the
inlet port; a controller for controlling the flow
WO eyhe48r , the controller being operable to ckei/U81004/014707
the regulator such that the regulator delivers fuel
.to the inlet port in .a ries of intermtien ul ses
operatigf spiferls Safbopabonidh B RS fefRuf brd P Rl e iR Suhaust as
flows tRetifletaidelongate@oonitcat ed with the exhaust port of
said conbustion device and being configured to allow
sai d exhaust gas to flow outwardly through said
haust l: I ASE .0 t .
G B P g BREEE B A S S8 Bnsion
device furthepéorgprsses tiebuleace iedseng strudtat disposadnwitiibsaidwiotdbustion
saidinsefgst,(irag)1 chanber toeali)leflc?/inginsects to .
chambeg ppgireagnpisaid easelyst t QeF dedusuigstrupiyreavinggplurality
o e R o8 e aid Aot body, aid
aperturelr lmning coedigusedad straighted thoflewiod fial dppi seyd mysttpen to titedelghreduce
» said i. seclt inlet and into said insect trap chanber.
turbulenee in f2id| ¢l g i nsect trapping system according to clai m
10, further conprising a nozzle nounted at the inlet

port and communi cated with the flow regul ator for
dél i veéyflyiggfinsstt trappimgsystemhasconding topdaim 13 whiesein said turbulence

. CO stion chanmber,., 12... A flyi i nsect trappin .
reducing SOOI NG Cra Rt ey R0 Sosidit BR Blketures pomprise a
pluralitfl @Y E@ﬁrﬂwliﬁ@f eloAFMEd Edtflufls foindl Yisdre B SIFR Tor FHiaSh@SBEh the flow of

~_within said conbustion chanber, said catalyst el enent
said fug) xpnnepidindedttdityst body with a plurality of essentially
| i near el ongated conduits for enabling the exhaust
gas created in said conbustion chanber to flow
t1her etAhflviig nseovidp@ing syafieth axh@itfy toRdiin, 145 &ihdrefrdaad HEbulence

_body including a catalytically active naterial that, )
reducing,siieireripgs Com)stos pdalbTihissduaspraitored wikingridgtembustion
chambdy BNRch 3o BB b TR ot iy n PR Bl RAR ol Aher
comprisihg aghtrality oS holies fermedl 3hrodgli bajd diffiisas eaitl hvtea ppinggonfigured to

. ... ..systemaccarding to.claim12 wherein said conbustion
lnltlallyo%W&eW%F%&O%B%@F qms BE]I"“EW:TE reduci ng structure
di sposed within said conbustion chanber upstream of

sai d catal yst el enent, said turbul ence reducing
$6r uctAuilgng inseetgrapppigsystieint agcordingp stainw 18 figthier oorapridimg a heat

t he. sane .general direction as the conduits of sai.d
exchanggh o peif A ermaent it saitoPit B8 RPEHM PuBbulifht temperature
prior toSbdchinphaRNexhagst gy, of fuel fromsaid inlet port to

t hereby reduce turbulence in said fuel. 14. A flying

i nsect trapping systemaccording to claim13, wherein

?%i d EAuﬁ}le!g Fikest trapping system according to claim 10, wherein said combustible

fuel is propane.

18. A flying insect trapping system according to claim 10, wherein said vacuum

device is a single fan.
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reduci ng structure conprises a catalytically inactive
body and wherein said apertures conprise a plurality
w@boogaeasal |y |i near el ongated conduits formedPehEsm®04/014707
through for straightening the flow of said fuel from
sgid inlet port. 15. A flying insect tyaEBing system
ddcor dy HYng duserbirsRPing syRfsat ascarding tp ¢lainp LY .cfsther comprising a valve
i _ _ . . v thi.
commRAE th ShA HohbiBich Shinther. SRVENE IR BL AR il source to
enable fuidvie dlowsthewin 1ol fatshpotepstahe caabubtioatchiibércal | y
i nacti ve body, said apertures further conprising a
plurality of holes forned through said diffuser, said
| es y . e frai
 PPou o T RO AL e PO (oKl £ IRER Sltow rogulatr
includep aselsnoidrapysi epgrahjs teeeordot thedfunlflow te ltlz il @ortf thetdoatroller being
cCQNpPri.si a .hea xchanger for reducing a. )
operabtf & Bl 1 Solpil valE BNERE: eliergySud Boia dRivess ghe e to the inter
port in BeREEatoftifeReR@hUNEsesPr | O to reaching said exhaust
outlet. 17. A flying insect trapping system according
to claim10, wherein said conbustible fuel is

R S N e

include§ arsolebid A1 0pérdble48 lohifedl o200 {1046 Ahe 187714 thk XbABoller being
i nsect trapping systemaccording to claim 10, further
operable énpentio] g selepaid ealve gietnikat dbe %ogerm Nalye delivessrthesftgldn the nozzle
inthes&ﬂ%qyﬁﬁmnhﬁaﬁéﬁ%%g bei ng connectable with a fluid
source to en e fluid to flow therein to flush at
| east the conbustion chanber. 20. A flying insect

% apping device according to claim1, wherein said _
ow T Hsecti HEPRIBE sSY&leRo Pestsiiasyi gimpll.apiereit said flow
regulatéObiuls L@ 1dnesd vhlveWsdepatid 9o icBheb1 R Eﬁl tfﬂ)%f to the, inlet port, the
H controller being operable to control the solenoid ’
controllgmbeing sperhbleatcontng thekelandid vabie\secid lat ver $olédodd falet delivers the
0.the inlet ort.in th eries of intermttent
fuel to %EF@%&O@E%‘W e?Pf]]élt‘?rﬂ’étg%’?p‘(‘]F%Sppi ng devi ce according
to claim2, wherein said flow regulator includes a
sol enoi d val ve operable to control the fuel flowto
the nbzflvieg tnsectcapniog |syptcmeneayrdivpetoablagnt bl,cwheredl said flow
sl GBI It RS RELBBO ¥ st o convoter
being opditlsie md térl tibdaid #2lve Sudl Hihilie isBRAGIA ValRPRIlRErs the fuel to the
system according to claim 10, wherein said flow
nozzle lﬂé%ﬁeﬁﬁ%iafmﬁéﬁmg@épﬁls%l enoi d val ve operable to
control the fuel flowto the inlet port, the
control |l er being operable to control the sol enoid
24l veAsukthod foatopedating o flging idsoetlryginebysuas, shé Hstent b6thprising (a)
to.the inlet port Lféi%lh eries of intermttent

a fuel smlg gentaining combusti el? (b) an insect trap chamber; (c) a combustion device
comprising an inlet port for connection with the fuel supply, an exhaust port, and a combustion
chamber communicating said inlet port with said exhaust port; (d) a flow regulator operable to
control fuel flow to the inlet port; () an exhaust outlet communicated with the exhaust port of
said combustion device; (f) an insect inlet communicated with said insect trap chamber to enable

flying insects to enter said trap chamber through said insect inlet; and (g) a vacuum device

communicated to said insect inlet; the method comprising:
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23. Aflying insect trapping systemaccording to claim
11, wherein said flow regulator includes a solenoid

we 2008a00aper abl e to control the fuel flow to theCHUS2D€014707
the controller being operable to control the sol enoid

q\églv%/r%gstlﬂ%gfgtﬂh E)m:]tl?lg rfae l o ]Ié(d \éﬁl Vﬁﬁtﬁ%ﬁt lof i}?ﬁ t%ﬁ}nésggn device and

into the ?c%mbﬁsﬁ@& Eﬂﬁn & TwitP A te] Gegdldibry dd1Breting €6 fildl d@ﬂhdﬂ ghlet port in a
tem 't system conprising (a) a fuel supply

series ofan‘mtrmttenngulsecmbustl ble fuel; (b) an insect trap
chanber ; a co t bon devi ¢ i.nl.e
cfgap{lucfué].y éca%lﬁ %lletl pit e cort st1§ﬁ£9§%4n§%ﬂ;%) gﬂ%ﬁfenint {xhaust gas

contalmﬁg rctarboﬁngloﬁldéoﬂfﬁﬂ $lolv@ nfroﬁhaﬁb@ﬂlaﬁﬂnjbﬂtﬂ iof ahé ngnsakton device and
et port with said exhaust port; & a flow

outwaldbe@l;m@,hdhe @ﬂ@n@tmuéletf@ at%%?ﬁtflsmts f ke URPRIRSSESERe i nl et

’ffiﬁstf‘ ijﬁ??nfs gra {;étto i rflg’h r%%gmgle‘@?%ugﬂ %‘(‘F)ﬂ?%etﬁhﬁlrl% él.{:ld into said

msecttrbﬁ‘bl@a&n&@mgltm&@dmwdemcsal d insect trap chanber to
enable flying insects to enter said trap chanber
through said insect inlet; and (g) a vacuum devi ce
i b the oW Bi@for includes a solenoid
% npr‘gé‘ﬁ%g‘gﬂé”%%}%ﬁgg%ﬁﬁ’gﬁs{iv%% 1 US2004 014707 o
valve oﬁeﬂabl\éefd gnidleteu élel fiamtbhihefindt parhpthy methoHefuirthiee comprising

rt of the conmbustion device nd in
controllipgghe SpleupidrVATRE bahat G PIGERIT VAl Oy FRRT R o e st port in
na series of intermttent pulses;
thesmu%%ﬁpﬁ%ﬁ%&g t{l:sgrgrbustlng the fuel in the conbustion
chanber to create an exhaust gas containing car bon

dl OXI é @&!fogé%g&é %H%B%a h%lﬁ?ﬁ}ep@ 4 létoF ehvetrs the fuel to

the 1n1e1356ri iﬁtthé Gerftls o 8EmlineR Huked B dcBedbh@PPiting pﬁ@dﬁte@ﬂiﬂned duty cycle.
rawi ng the insects attracted to the trapping system

t hrough said insect inlet and into said insect trap
anber t he . .vacuu vice _ 0 led
Lecors mintsl ah it Ess TRl 3% "vheln SoffRGRFas,is conteolied in

accordahé@{vitﬁ%sp@dét@hﬂiﬁ@d dutyv@kleaeoaetivabihe fuel toaind indét gdnein the series of

fuel flowto the inlet port, the nethod further
intermit¢emtrpyises. ng control ling the sol enoid val ve such that

the sol enoi d val ve delivers the fuel to the inlet port

+the series of intermttent pulses. 26. A nethod

%COF di Migirteo e rafing Whesicei cortftgardd ¢w teegeddatvdth a fuel supply

delivers the fuel to. the inlet port in the series of
containingrcephpstitln fueh AOEWEISING: accor dance with a pr edet er ni ned

%{ﬂge& é% amggr A met hod according to claim 25,
erein Pen0|d valve is controlled in accordance

wObmbastmmdextleaf rsaidechrlortsjion Weviee tconwsmgean triet payk fort gprmection

. port i ri es, of. m t t |
with th? @%61 A“H‘H?%l XA @P‘t{l ?%fg?) F?fﬁb‘bsé\‘?flc Wi YO a&%‘e%{o&o%ld nlet port
with saﬂf%a‘&éttﬂbr@ shidSinlet pBR! dhabling the fuel from the fuel supply to flow into said

combustion chamber for combustion therein to create an exhaust gas within said combustion

chamber;
a flow regulator operable to control fuel flow to the inlet port in accordance with a
predetermined duty cycle so as to deliver fuel to the inlet port in a series of intermittent pulses

during operation;
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cont ai ni ng conbustible fuel, conprising: an insect

trap chanber; a conbustion device, said conbustion
wa@leoisaes48onpri sing an inlet port for connecti oPCT/WE1004/014707

the fuel supply, an exhaust port, and a conbustion

chanmber communicating said inlet port wth said )
ascvhest optiet; said aRbAIShpact PsHE coruByiayed Hathythe exhaughport of said
t he . f uel ' ' t]
combusBEaLlt B BBRY Bt iy SRy BATHSLY A VESRRLy oo
said exh@adttbugieibel slidt dnsecthatrieed tattel arborediokateoin sapbexig gas will fly
control fuel flowto the inlet port in accordance with
towards gaid SiappEEEMChed duty cycle so as to deliver fuel to
o i ol e : . . | e
ot 58, PahbuhRaBa SO S8 b L hER Thid TR S g fnsects o
enter saidnra@>chambér thuiughtsaidgnsedt imjetizanslt out | et bei ng
conmuni cated with the e ?aust port of .said. conbustjon bei
ASOPEER oY ol HETRBIA IR0 H b BPIohSy G RAG glgdice being
constructél Ilﬂtpﬂrﬁ&%e\&ﬁf) He¥w iRt Hiragiéd € Sl athphindUddvie hfbuhahid insect
I nsects attracted to the carbon dioxide in said
inlet anceintasesd inges twaplchambsr. t owar ds sai d trappi ng device; an
insect inlet communicated with said insect trap
chanber to enable flying insects to enter said trap
ghambera{iRp Gusdet SRipfingN8Rhde héobding a0 dclainy 28y fimtiee Vdoprising a
conmuni cated to said insect inlet, said vacuum device .
nozzle theintiesl atcdagnletipew dnd wemariigarsawith the Saw teselatos for delivering fuel

ttracted tq sai I i evi ce through said insect
through?l?ﬁlg.f}e‘fgﬂ g eocogg)lugml&}g%ggﬁ)e?r ap chanber. 29. A flying .
insect trapping device according to claim28, further

conprising a, nozzle nounted at the inlet. port and . )
Fonmubi B¥nadingpethireing | d5Kice e}GPEtRS tPo?la%l%%eWﬂ%@n said flow

regulatoir: ﬁg&r%%%etrsha{ g@gﬁ%ﬁ?\ﬁlﬁéﬁéﬁ%mﬂg S boRrbNheCRBPHSH BMNhe inlet port, and a

nsect trapping device according
controlléOogdrablentd &onthke el solamid valyw inragotdanar withcthedesdegermined duty

. sol enoj d val ve operahle to contrgl .t fuel flow to,. .
cycle sighdhat Ao s Re aRa e ers ook P el apt o s SRt Pjntermittent
t he sol enoid valve in accordance with the

predeterm ned duty cycle such that the sol enoid val ve
delivers the fuel to the inlet port in the series of

[nterm ttent. Ises.. 31, A flying insect.trappi . .
vi ch s ke RaPking deviss, aqipiitag dOcdript (7 viktein said flow
regulator GEhAOR dolioitlIgalve GRDIOKS cvalrvetRPRIeRlR t® the nozzle, and a
control the fuel flowto the nozzle, and a controller

controllepepresdbiletar eondioh theoiolengid wbveshshdhat dhe solenpidh velng deliyeas the fuel to
the nozA1S oS Isgrievs%f\{r?teldrgiltﬂeﬁteﬂuﬁseg.he fuel to

pulses.

32. A flying insect trapping system, comprising:

a fuel supply containing combustible fuel;

an insect trap chamber; |

a combustion device, said combustion device corpprising an inlet port for connection
with the fuel supply, an exhaust port, and a.combustion chamber communicating said inlet port

" with said exhaust port, said inlet port enabling the fuel from the fuel supply to flow into said

28



the nozzle in the series of intermttent pulses. 32. A

flying insect trapping system conprising: a fuel
wa@apphys4gont ai ni ng conbusti bl e fuel ; an i nsectPCT/EF2004/014707

chanber; a conbustion device, said conmbustion device

conpri si ngf an inlet port for connection jth the . . .
combustiqye phagifisp 9T C%I%B@H%&gmbﬁﬁ’roﬁl, t%ﬁﬁ’é“ 30 CESHb F%St gas within said
cfommuni cating said inlet port wth said
xhaust Port, said inlet port enabling the fuel from _
4 Aewf reghlaturpyeyabio td lcomirélnfel flaivdto? the\iDle? Q@4 0set8idance with a
PCT/ US2004/.014707 .conmbuystion ch er, for conti.nyous
predete Y GHeE R s VR ok 8 T RSBt s it tont pulses
duﬁngoﬁgliagon;conbusti on chanber; a flow regulator operable to
ontrol fuel flowto the inlet port in accordance with _
a exprest outetnisaid ¢xbiansy outjet Ibeingocomymuricated Witrthe gehausioport of said
combus iy Ao B AHed 1S 0™ ot SO ] g Gmardly through
said exHaudt! k1P 8d Meht GRIBOMMNtE A QT toMHehcaibh BwRilesh @l extahist gas will fly
said conbustion device and being configured to allow
towards said dirappiegisistegais to fl ow outwardly through said

SR ARkt RSt S5 R s o

enter saidtRPROAGDLEYHE®IFh said ihsesekilet; atldet communi cated with
said insect trap chanber to enable flying insects to . )
% (MABUTR afleyiee ZPTEMEMGES (00 r S Hngset nfete ot Vaflem dgiige being
| v : . el ™ o
consendt SRCUTLIRY G5 S0 TP SRR £, S04 dpbARE ) Bopo i s
inlet andihénsaidBredt srapicharabéred t o sai d trappi ng systemthrough
said insect inlet and into said insect trap chanber.
33. Aflying insect trapping systemaccording to claim
2, fA r%ﬁﬁ ifYEP Eﬂaﬁbiﬁg FsteB02EdofdiiB UBt find 132! Fgied| @hmprising a
port and conmuni cated w'th the flow regul ator for
nozzle melrtederat thg iflebport tahd cogmuniratddnivish theo flowtregtlater for delivering fuel

onmbusti on chanmber. .34, A.flying insect trapping

throughi@&‘f‘é?r?%@é%ﬁ’&icﬁﬁi%flﬁuoa APHPSS wherein said flow

regul ator includes a sol enoid valve operable to

control the fuel flowto the inlet port, and a _ .

Tont rd| flgngoiveecibirapping cH#emoprcoortng dpeplaing 32al Wherpip said flow

accqordance .w t. ] t I :
rogulatc] 5o ftg: SIS, TGP ERILTS TGS fi' el fi¥F 5 YT port and
controll@Obperible th&of@sl 8% Dieroid etlve tih eptordandes®ith the predetermined duty

combusth
e

cycle such that the solenoid valve delivers the fuel to the inlet port in the series of intermittent

pulses.

§

35. A flying insect trapping system according to claim 33, wherein said flow
regulator includes a solenoid valve operable to control the fuel flow to the nozzle, and a
controller operable to control the solenoid valve such that the solenoid valve delivers the fuel to

the nozzle in the series of intermittent pulses.
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35. Aflying insect trapping systemaccording to claim
33, wherein said flow regulator includes a sol enoid
we 2008a00aper abl e to control the fuel flow to theCHUS2D€014707
and a controller operable to control the solenoid
val ve such that the sol enoid valve_ delivers the fuel .
A0  thdlyipg ipsech Hapniag separalis gecoding ta elaEntl, fyrthgscomprising 2
supportifip SHEAE. W] P sl oS M RemPEtiofh deep b veomum device
and the &thatifiexutlepap cisied gnahe supppomigifragnd. r ame, wherein t he
i nsect trap chanber, the conbustion device, the vacuum
device and the exhaust outlet are carried on the
PPk Hfifle fih&e ;trr%?%ing/%f}fsdem BEdrliRClo L1aAR Mio) Fudliet! &Bprising a
according to clai 0, further conprising a
supporting fipard, iwlgrdin dmeinsedidrapi chatmber, iths eahbustiop devinebthe, vachem device
conbustion devi ce, tﬂe vacuum devi ce and the exhaust
and the @3{6}1&0“5%”8&?%3@8“6 ° THREO ,Wﬁﬂ%ﬁ?‘?‘ng frane. 38. A
flying insect trapping systemaccording to claim 28,
further conprising a supporting frame, wherein the o
I%sech flying ioseshitappingheysconbeenrdiog t@edpise 28 Hartheicengmprising a
devi ce nd .t exhaust outlet are carried t .
supportG§ fisGts. MgToiP e g R PRl Sl Rt Rs B oraspym device
and the 88605HUABE 418 calrRliBnIks sppbitih@rireedpri sing a
supporting frame, wherein the insect trap chanber, the
conbusti on device, the vacuum device and the exhaust

£ tl eA ﬁ}rn%gclggerck %%pgﬁllgt Q@teﬁy Bg&rr&iinggtof 51@&?'32,3%her comprising a
supporting frame, wherein the insect trap chamber, the combustion device, the vacuum device

and the exhaust outlet are carried on the supporting frame. \
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