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VALVE BACKGROUND OF THE I NVENTI ON Cross-Reference to
W(Re(boatleszlsd\ppl i cations [0001] The present appl i Bar/U81004/014706

claims priority of U S. Application Serial No.

10/ 445,199 filed irety of which
i s hereby incor porquﬁﬁgmgﬁﬂe{)gppl i cation.
Field of the Invention [0002] 'The present invention
relates to a s%stemfor trapping flying insects, such
as nosqui t oes BAGKGREOUNR Ol RHEANENTHINCt s that are
attracted to carbon dioxide emanating from manmals.
Description of Related Art [0003] Each year

Cross-Rafeigtitd 1-Rdlaes Mpbliediods seases are responsi bl e for over
- 3 mllion deaths and 300 mllion clinical cases. It
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regions nosquitoes are the primary transmtters of

grg itating di seases such as mal ari a, yellow fever,
Field o ﬁg‘ﬁ nﬂ@@er encephalitis, West Nile virus, sleeping

Us . itian
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mosqultms,qm-sw—urmsa asdotheethsetitshasas attacredao Gaghoh diideen@nating from

conom c losses to |ivestock industries due to
mamm‘ﬁ%terl nary di seases. Further, npsquito-transnitted

di seases pose an ever-present concern to regions

dependent on revenues fromtourism. Specifically,
DeSCﬂpﬁlheoﬁR@kiéﬂdc@rtof such di seases in a given region is

i t he ness of taqurists t e
oK i P Gle-weirlt s S eranapribls 01 Qisp dpmilton deaths
and 300vhilHon al@measca&st Y 88tirdted War 1he WHIVREE Bodtd as%aé&ea With the
expected that sone of these diseases will becone

treatmenigfspchmepqHiopirasmaties dipeasesarugowell matntthe bilinns o dSias.eb many
regions %ﬂ:ﬁgﬁltocég Whedhe p{lﬁ tr&liﬁs%ﬁRérg ‘of Eihblgfaccrlgé ?lgsggseeg glgch}\%rnea\rfgnsg yellow

VITUS 1Nn e e regions
fever, déﬂ@lﬁlfeﬁr&mm’faﬂlﬂs tWiest Nixpeiaispéledfing Wblkisdis, R AKS RpBuPand
equi_.ne and ani ma % heal th. It can

plague. &%%‘gf tigon tp tgﬁ b@ﬁﬁ%?ﬁ prd §eB(flﬂsrﬁaluﬁﬁﬁfathumn&ﬂn@ﬁﬁl@twwmﬂﬁed diseases
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mosquﬂmattamsmtadah@as&sqmsdaardevan—pﬁzslenﬁ‘ @noéra tenskid¥svilepeideBYon revenues
ever were diagnosed in

and sgver es of de
from tourisgy- hgﬁ’ %@Q&gﬁe PIPS Q¥ 2 %&5‘2&51&@99@ ingrgiyensegmpos baipsady impact
the williiedésy'a fidisfa kg ¢86ct that region as a tourism destination.

[0004] With increased travel and world commerce it also is expected that some of these
diseases will become major health problems in the continental United States and elsewhere. For
example, the emergence of the West Nile virus in temperate regions of Europe and North
America supports this expectation, which represents a threat to public, equine and animal health.
It can result in encephalitis (inflammation of the brain) in humans and horses, and mortality in
domestic animals and wild birds.

[0005] In 1995, endemic cases of malaria were recorded in California and New Jersey,

ﬂand several cases of dengue fever were diagnosed in southern Texas. In September 1996, an
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unpr ecedent ed nunber of nobsquitoes were found in Rhode

I sland carrying Eastern Equi ne Encephalitis. Test
w0 e®uhoas8r eveal ed that one out of 100 nosqui t OBGT/US2004/014706
" “trapped were-carrying this rare, deadly virus that

has a nortality rate of 30% - 60% _ The situation in

‘unprecqdenigd npEIbshef Rasqutges wexpdpend mal%hqdﬁdslgm earnong Bewprarkiine
Enceph§11§§ afe%t Pefsuﬁ%(fgeﬁ&g%ﬁaw J)l{ﬂ% aﬁ? % 8(?3‘1%6@ o%% tf%#)fs Lﬁi\%r%r&arrymg this
rare, deEﬂ]lgre;pxiua thet has a pdOAG]y Rerd30%f €6(h. The ditfkaioniit Whatt Ysland was so

t?} er ous egga&ﬂ(_)ﬁltransmtted di sease that is
severe 859}’%‘{’5/3 sgteLt SrsEeaRY-of lg?%bapmaﬁaéﬁsmoar@curred in
Flonda%%%ﬁ%%o?gi !LBﬁFs ERbHalifisas the nost significant

nosqui t orne viral disease affecting humans. Dengue
feopét D@nglha)f@abr is dipsttrcubantyi dangérsucmopqr mbiranshittéchdiseast that is

1ncrea31pgly egglglerg;a% P10, Qﬁ&l‘?séglgﬁt ed 2 501%%La|51hlglﬁoa?ys g%lcl?glgéﬁalaga as the

most Sl%‘!ﬁﬁ[:ant Mdshhiedso@ik vﬁ%ﬁﬁ§e£§ QHéotm%'lﬂméﬁs [ DehsRok e@&%sl_%ﬁbal
_thousands 'of cases of dengue henorrhagic fever

distributipe iitomgraogdelto theofonalerid, avit an estinatal 25 bllMpGQplfﬂbEmg in areas

. ountri es. 13 about atal cases.oc rin
at isk 5 S Sy a&f@#ﬂ%o‘%ﬁ% iy P Bt PG oo gk B & el of
thousand8 s f E£bbS dedigie HAKOPMAEIE FevEN@Y®Sre HihghBdBds AN case- fataﬂhty rate of
the 1970s, a dengue p| dem ¢ swept through Cuba and
DHF ingnosé rc%ﬁmssls @boythdo,Cuith piesidlatal cased ogprringangereltildren.
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In the 19@05@ aﬁbﬁgue?dﬂ»‘ilidﬂﬁa sWeprhitol gly Cabi @N@bth@ﬁﬁ@fs,ofalﬁwcman In 1981,
than 1, 000 2 deaths, nobst of which were chil dren.

a second 8@QtyPst Wich A Aesqreranied bychemprikesici feverabrokemut l@diu a. That
second a&ﬂlctr@?lﬁ%g é@ﬂﬁﬁ@fﬂaﬂ 1368 @bO ﬁ%ﬁgrr :5%9 ?t g e@asrese WGl (Tjuo};? than 1,000

mrer o saw a new out break slan
deaths, Baxsbafthasich @O ildvert. By #386e othet counihdesniniSobithindimerica and Mexiéo
Aner i cas.. nearl¥ %4 00 cas,f of de fever wer e
began to se5 S &G Tsg 1 frienp foer- ‘iﬁ‘ﬁ“%f"ﬁ 813 sqygpewnoutbreak on the
island cEBAMHa@bs. Aeri ca, including 352 cases of henorrhagic
fever. El Sal vador declared a national energency due
10908 &Vithi wgepnst toeitic maﬁrdsmdafsmncasoﬂear hi 24, Gseasseofi dengieafever were

reprteS Y8 e £ g B e P GBS R Pl

hemorriia@¥Efever. EltSalaldor ddt@arEAnAGRG] GRS ebRA du tOHIPRI @ RirbRinfestation
reported that there have been al nost 200, 000 cases of

of this digsagfia thaionpirein 1093. Svsndlexissascertied penroxintetely 8,000 cases in

1995, 3887 R led Menk i OVEL S8 ool e Bl Aul Bt BLHFEdeBizetion

reported fhat t:hel&rhaﬁg 66en &1Mdst208,000 c&ﬁslo'f deﬂi@ei A€ andro thdnl 3)560° @ts@ of
the recent increase in dengue cases reported in th
hemorrqgic dengye fqvgnmahe Amasieas. diested Anserowded togHeeraie the worldwide

dlstnbuﬁjgﬁ? of %éngﬁ% %rggﬂl: IG’ZS%)O? 2%1?2%1 %\ﬂ% §%§? ?%léﬁ%atg llléﬁs?rr?tet tjﬂg {ecent
increasd inelepges@nesrepdriddnia theAartitss. arri ved speci es of

to knovvn as the Aedes al bopi ctus. Aedes
&%ﬁ%@tp}]@ ((%q;tg greqsry eancemned abqud dhe increased threat of dengue fever to

the United States. This concern is attributable in part to the presence of the recently arrived

species of mosquito known as the Aedes albopictus. Aedes albopictus (also called the “tiger

mosquito” due to its bright striping and aggressive ‘biting) was first discovered in the United
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nosqui to" due to its bright striping and aggressive

biting) was first discovered in the United 2 WO
wWQo41a4138180 PCT/ US2004/ 014706 ' States in 198BCT/NS2004/014706

Fbrris County, Texas. Historically, the tiger nosquito

has been a major transmitter of dengue fever in Asia.
States ind 483 @y Hayris Gamgp Teggse dlistogicalin dhq Ber srpsavite hasdreen panajor

t A
transmlgtblg n’gﬁt o%lt Rﬁ %ﬁ? | irflgwlej?flf o§n ‘f‘s\]@%%(nfgé hﬁ?% 8%’16(%11%2819 of fhe tiger
mosquiEaisltthaz binifedi StatesEan bp ratéd os: shipment wéslddirse foar Jagan. Nin 1991, the

Eastem%%qﬁqsléé) feﬂéglﬁl%é\@rnl\%zy |dE§%§§e€f %gqrphgq % t%e; g}ﬁ)égllnlcoeesjfgusntd in a tire
pile just i?ﬁill@@WGEtQﬁ]W]ﬂt Pl Weid H@)Maﬂ&gf’lorﬁ%t abl i shed

popul ati ons of the tiger nosquito have been
(80 Ghréstod dFebmianyl Dioaewshlishvesbporailations nfthesigehmbsqiit have been

now d strated th abi | i to
documdg3h AR, FoR 3ot SRR £ & Sianinlfo niiporefidfuiitrated the
ability @RUrvNaDINABHEs as\iat hdvth 4 OhIOENEW JeRBHYRH NebldiRa, tUlSlﬁ{e the Aedes
nosquito' s eggs can survive very cold w nters.

aegyptir g figer ME$IIto] RALS KB BUVIVE Vermeoldmartersp dsanesul, thcntlger mosquito

has gre%}r Eéﬁgg@a?ﬁg%l#ﬁgeg 11’?[0% %&%ﬁ% P?%%grotfg?erglglk;it %\t?t&sn Be tiger

mosquifd 18 dirsalygroAng ahﬁisa:h& ari’d HavdrasK Pulagkirtotinty, TiinBfl $here bite counts
where bite counts _of the insect were 25 per m nut e.

of the insget Were &a per Binegiie SentrplacgianoéthedinitadsStaienthis species has

I T T
(0018b Toallestiithe distritiubioh io thesé miob@e-orae iliressed erithén the United

States, 3P EEF GUE | el BB P Hedr e |6 1Hocadte debution of

conﬁrm'éa %nd BtobhibleMida, 4@frossE Qﬁ‘ée?fl@ﬁ% AR REQRAD] 9?4%853 997 in the

Crosse encephalitis case tween 1964 an
United Sh@s Bigure D Stlustetes tH distribution of hwisdr St Esuis ifmcephalms cases

v\ RS S s 8 TR bR o o

and probd1&/Biithad ¥eestdh® Edhisb HnbshiaBis @efse§l%t$vbéﬂrﬁ%4 #4997 in the United
pr obabl e hunman stern_Equi ne Encephalitis cases

States; g@t%@rﬁ 1¥glystentes the Qrﬁmtwtlph ef leftf@@d agd arabgbledwignan Eastern

e E L5 4080 L8 90211 RSHERR B O g o

these F 1@@1&3&[&3@ dﬂs&ﬁ)’htlaﬁ @f {8 disénstdie v&ﬂﬂtgp%idﬁﬁ@bgﬁout'ﬁﬁe TiifedSates, thus,
seen from these Figures, the distribution of these
leading § the psesent rublir geagsre averiithni garsad of Hiesasliseases. St at es,
0048, SR Dol 6550 AL i, SRS B B
mosquitoed hnabetwproposddrialthe pet. s leofthens!aé disassat herembelow As

repel.li aes have, been proposed in the pas
will be gapzegis ted frgm i géibva% PSS 90s Gh R s Befisws hiee Sgaifipant
drawbadl§ vﬁﬁ&{ Féﬁhatdtﬁ&ﬁ FBRACHES o Eﬂlekfélé‘ﬁ%g di scussion, each of

these netho significant drawbacks whi ch render
(LT Onpwaﬂtkmowhl methomﬁfrfsemiressmg rh&{alﬁﬁ]) pOpalatiens is Keaws of

chemlcagf)esthmdefs Csuch a8 BDT & Jﬁaﬁﬁugﬁ | ”}herg ag}cgl?{r] ’?wol tsyptesr] gf rlrjlgsequlto

pesticides available—adulticides and larvicides. Adulticides are chemicals used to kill

mosquitoes that have developed to the adult stage. Infested areas are primarily sprayed from

aircraft or motor vehicles. Efficacy of the sprayed chemicals is typically dependent upon wind,
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chem cal pesticides, such as DDT and Ml at hi on. There

are basically two types of nosquito pesticides
w@e@ishedaBe- adul tici des and | arvicides. Adul ti cPCEESBEN€014706

chenicals used to kill nosquitoes that have developed

to the adult stage. [Infested areas are prinmaril

‘temperafpres pamidiiyomd g of 4o ths Pariewar Ivemueip &6315%(?668619/3 gemical

used, af&é‘ﬁlgi)@%@%%g%mﬁ o@:& chir él*}éﬁiéE% 8%%?(8% JERE by Bffflied for each

generatidrmfmdnhs progycddUy mirt, yda]dim}bdingrrer othedpgriodidesg hatching trigger, and

have aﬁrgrt | Cﬁjﬁ%cr}i% gw ! Oé\f}f @SI St %?lﬁpﬁ??h{iﬂﬂecgs%nust be applied at a

time wl‘fé?lefﬁhﬁﬁium sk wgthdRigit 'Hl’c%(]uf@@es BRbE ehdcia. each
generation of adults produced by rain, tidal flooding,

00144 Iﬁervnpéca, oditle ather heatcie applteditg g‘euter sames todild thee larvae

before ‘énﬁgb%co { U tgﬁcyqﬁg%]sdg[\ég of 16]%9 lg%neé%l%/ al%%/ hr?gsl\ﬁ"l 8ﬁoﬂe of three

Vanehe@ﬁglffmmlp@@hé@ fo th iWat@duthcd MEIPHETRBShE RRVRLHEXMRGHEHs and thus
Larvicides, on the other hand, are applied to

drowns\/(mre; 3 dbpetera, dike BT (b waikduy thwwenswelswbnslh)e yvmfélcameks the larvae
and kﬂl@?ﬁ‘ lnli rf(g?)qa? hregehggal &Igsr%la ?gglel%g%%{]oz ﬁglg 1¥1et&1 % enée)gtﬁ%t é:)re\heéxts the

larvae Mh@lévéb;ﬁfl@ eethiehdtlt pragy. eHbWeﬁé’iﬂahﬁléMé@arE lo®Eh BbEgHrhddIgty
and thus drowns them (2) a bact er | a, |ike BTI

effectiverfaics Yatiely ohigpsongi EREsxamnle, arost frsyisydes havechsharteffigasy period and
must bd %}pg)hleﬁfovﬁg a@é}%lh%e the 11{1&?1 e leOS(ilﬁgoe ﬁl% ﬁﬁ'icu{ap §1t%g£e of growth.

regu ator (e.g. nethoprene events
Also, sd:\a:ralapecﬁefsmﬁmhsqeﬂtw; nghtae trebiboetiibddens ag;e-swbmpexeerders and
| arvi ci ges are oft n not f@grtlcul arly .eff ilve for a
catfail-parsh BEspders. 416 38! 1Y eftral pitelarvigides singehe {agas sithgiedo ot

come tcfith\% Igﬁ?lrfﬁcqu i, Q:Qﬁéﬂ R&FshFosa0fo) dF4RE wifer Q&H&éseage tQafehiutt to locate

wat er '€’t he | nmat ure rmsqmtoes are at
that therlamqutwd; eannet ageconbmipabiyahpliede e, tresdwbashl Aéqheona.:lb/ tife mosquito

s cr RSB R SR ek OS] Py SO B grers
undergro@id 8Rkdse oW fotd, Bindbsthsl %‘Ec ThGRt bAR ﬂlﬂ{e\éﬁ‘l‘i’e @r&}hﬁg ofjﬂsectlcldes
not cone to the surface é%@c%cattall mar sh

impractinad dig todhe diffierty assacdated mth ady tregadingfshelusreas, any people
t b [ |
o By bIPS U LA S SRR R ORI RRLLY

{004 5] RaparikRss (6ﬁ’tﬁeMéHégeNl dfﬁca‘vty,rdt&a(ﬂ@ﬁéﬁésf ﬁhdlpsle%m ghemical
i ves and breeds around hunmans in autt

pesticidgp i kpeB sincat SiRmALCARORIOTY e SIniisf ises #1d werldwidghAgrimary
reason ﬂ?ﬁhl?@dﬁcﬁ@h %ttflgl?[a @rt@(yjﬂer}?sngﬁl*lﬁ% %%%e%e&ec?f Jhemp?tﬁnnal health

actica assocl at e
hazards&é]fatbdtto ‘p&dty:ldearsg eSpdstgﬁ&l]ﬂgfh gme%$ubhmp§tc@ﬁmploé thar len@tam health

S A s T A oo o
mosquifd doB#EFinGhdry3AcH of ﬁ{e ﬂJ o4 %9%5 S8 otht uﬂﬁ%s.o ot Eﬁutﬂhfgﬁl

pesti ci des s been re uce ramatically In
1ncreas1hlg [pesmtl@traaslemnwmhlwgmdsquttees baspeduced the effeasvenessoof the chemicals

[ n,is.attributabl the risjin ubljc .
conventigally et Tt POISST b b pietmeRLart Be oSt aRiatcheisal
pestlcld@§§$h§t'(ﬂﬁwé'i§ﬁ u@ﬁ)@ﬁéaﬁﬂl‘}@k&y general public perception

t he | ong- term heal t h

[0016] To some extent, natural predators also control mosquito populations. For

example, certain fish and dragonflies (as both nymphs and adults) are reported to be predacious
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hazards presented by certain chem cals, such as DDT,
has led to the banning of their use for nosquito
we@omwtnai48d n many parts of the United States anPCDURBN/014706
countries. Additionally, increasing pesticide
resi stance_ anmng nqrféqui t oes .has reduced the
A

to mos@ptodarvag endaduliss tienally, Hds knowpthaberriagmbats 9nd bisds also prey on
R R e e L

chemicplssticidess #ilat hatniad ksedafopOd®hldlee whing or aé enenvirvamenally safe means
redators.al so cantraql squito popul ations, For

of contfg){Reningsduit,spRp atipss PR S or s theResh i Wilkrp mpeal

predato@é’%r%ﬁ’é&ﬁv%lg &nféroll b&fith ?CO)gﬁ?ﬁ&%qﬁ% ?ftﬁreP%e\PQctive. Jor

2004/ 105480 PCT/ USZ004/014 _to nmosquito larvae an
examplgdlatgedat moirs worgairdofed intthies ciires wm thetfnmticéurimg the B2 s with high

nd hirds.al so.prey,on, nosqui toes. |t has. been, .
exvectaifyls el 5 Bl I0ARERInGH o Vo8 4l LRt bR Siousy However,
these tdveer$ WereUfieffthive haIvh 6aL1yROAHbING e lobM3hoddalty p8pulations. Studies

predators should be relied on as an environnental |y

of the stgmachpeniests of theduit found ithag mesgeitdes made pipllessitlans] % of their food

Unfortunately, efforts in the past to utilize natural

predators for effectively controlling nosquito \

POIT) MdrngriRopleelypha¥ssilchiRab kegs mvSquifoes aw XAl tBeir person, or

l'arge bat_towers were erected in three cities in the _

from a egstpimargar Thepetrerellents by dhei najure dpnothing ée ecfvalbrepniiebthe mosquito
t he - LY L:ngd ] 4 I SEult o

populafch RIS, e Mgy Bt R Bl SRS e RS8R LBl R Lobent

Repelleats aaf dbgeithel typicarir netidl] agl ddnaakomany foamgUntlading lotions, sprays,

.. .. popul ations, Studies f the stonmach contents of the

oils (1-%a§1§n%8u§9&‘ Dirsils rod gandlsnte gratitonglio) ameng pr Jhpmost common

repellert® BbfiodsOQaysS M &if) aldBLL thMBY v the rcFoltl}fing Br body. Many of
repell ents 10 keep nosquitoes away fromthelr per gon,

these repellerfty domet actatlni‘repal’’ esosqlitiesseger epelidséaatissonmye tepeliants simply

n re do, not hi to. actual ly confrol the uito . |
- mask i acibR RO et iy Pamf 9Tl e i e a mosquito to
its host! &lth&fghttRest hepeReiits are BHB} Q¥ RAsilvBahELHRd BRE an offensive odor, are
Repel I'ents can be either topical or ‘aerial, and can

greasy, aag arerpdfeptivotorenlyadeniier deration. i kb hes alspbegpsfoundthiasrepellents,

. ' " J35.1COI1 | and candles (e.qg. .
- which cohyafy RERY, B i dnchior iy 3R BREHE CSp Bmitpenater
period d¢fl tirhé. ONigerefdpy, s advasuBlowhé) us’ilﬂg,ereﬁbmﬁﬁs fohedshahén bSRs r&ipply
the clothing or body. Many of these repellents do not

fresh regellepspihgn thegpspieetivericgar heenrassed se - instead, sone
O R Y —

with respeeicfoitiiecpdtential toagherat healththagardh thich &g posp.eDIEST somsidered by
fairly.ine pegsjave, they often have an offensive odor,
many e%fpglol@%% © 1B Besh FepeRetiqvatiapde. figs besmmatketed dor Qgr 30 years, and

. . . )- L . S . _

e oA o SR MR SR i Dt oo

term wildesposad vae bf BEELYthetld S nBsqjronnmasal R dtection Ageney (BPAJ believes that
eref.ore

tine. T , 1t is adyisable when using repellents
DEET m@ynﬁ%vgﬁﬂq Ry gP cagse cp%%%rtsh Refects, ang reprodlgctlve ICI;Jroblems. In fact,
the EPA issued a consumer bulletin in August 1990 in which they stated that a small segment of

source.

the population may be sensitive to DEET. Repeated applications—particularly on small



fresh repell ent when the protective period has passed.
[0018] In addition to being unpl easant, many

wo epelibasi s are coni ng under close scrutiny wWETUS2004/014706
respect to the potential | ong-term heal th hazards they

pose. . DEFT, on ered g% Iﬁiéom)lo i Sts $
children o, OMSSEES Bl OB Sy A Tt B e LT RO e B qpppesms
convu1818f{ 6r1§fgoﬂ§c?d'1ﬁne£nd is the primary ingredient of nany

known commerci al sprays and |otions. Despite the

[00119;] -Mosguitp wpdelmeéa@dn seld forf mpEryearg #rc yems for repelling
mosqultcggéE-Fr o menla\% l?lﬁgtt t%ce iP ?ré%%ﬁgrﬁ%m(oﬁg Abr Rkt ?ﬂagﬁp }%‘éd some 20

e

{0 Cause cancers

years agé We?@ﬁr?der fcdrdderind lR‘aﬁd Mﬁasqtu&b Ceisand ¢onfandd, the chanicRAllethrin.
I ssued a consuner bulletin_ in August_ 1990 in which

Recent prrmtssqratcr@@e navaed QFE ¥erd SsBftecine Berrierhandsaptaim theghemical
Esbiot eegg%%? Z&héﬂs\ﬁ?ary[p%gﬁg { mggeﬁfe?ﬁngﬁ mgs%o 238%‘]1}352 &gweeger they do

not reduEﬁE/e Mﬁﬁ%ﬂéﬂhﬁ?@ﬁoeml | I(égﬁm amlythsy amiti smeke andiskemicals into the
headaches, npod chan nf usi on, use

Vicinity.C EouTE1th kb FLHIRS oreerBOR Baie B SOSe 1S plspTes 2s the smoke
and chermﬁﬂ%% BisFQLdS ?J%?X GarDE5Ra 304 thk BecROUiIMEA AR Rs Sfective.
or repe ng ~“nosqui toes. These coils are burnt

[00203 mdhnﬁpeo@ﬂrehdve ntsogomtke thefrendiits tof citemaflaint napeling vreequitoes,

OV 7 T
study, mﬁroggﬁlac-faacs«s@Rf‘ocﬁﬁt@%ﬁv@%@h%ﬁ t0/BE Bni¥ lﬁ’ﬁdlz‘éff@\‘s’cﬁreaﬁ FrépeBlirs

contarn the chemcal Esbiothrin ese products
mosqmmwnﬂrtbm atdy sie theatandles freomplaeaspyienotheast festiargund a protected area.

wever he not edu e_number of
This el oGt VRN SN TR TERIT: CAbRB N ERGRIUET Bhg §BFotected
area. In'fA&, it W Belitldd/thahiiRing \thd hndleg indréesSihie@hiovst offvagnaiioxide in
their potential effect is dininished, as the smoke
the air, cansing e msqulmee tofhasrapadatodie gonsral arqgd atheethan sefucinghe
cone d
e RGOt L5 a0 S LA A S BIBR onct-

basedplbﬁﬁﬁkislqi@telmng toes, whet her |t is in the form of
candl es, - incense, or_other

chanj,sps. : .
(RO Z i fagiaed o ted s @B 70 61 i ThIBTGhER Slpeution devices
2” |
referred % gg“&gsﬁ Pﬁéﬁ-g %gghltn?ﬁhgfysh %oﬁh {@rﬁg‘ﬁ 's%crclzgés qﬁhi‘hoﬁ%lfl ERLIY Breffective at
killing m@qdites ey mppbxacseldi atm/tarr;cnt hateef ¢l C@O;ﬂ@ﬁ angs annually. The
of ected. are nt was .only. sl.i gh
inablity B Eior o R oBian P Ra Rt Pt uiel afl i
v alioP8éEddo not kill
pesena P QHRELofAPoul Sy o gtglobuengon
mosquitbbfeb@iaus,e theyudo mof attoactmesisiypest afesosguitpes. diewpaspnter thisds that

nse acl GBS B By M5, LB PR Byt e

of mosafltbéent market for citronella- based products is quite
% ge. [00211 Introduced in the late 1970's, the
[ﬂ)am Ut Patshtlir-6,14/h343 @the243aratent Driligsdases s insect trapping device

developed by the assignee of the present application, American Biophysics Corporation of East

Greenwich, RI. The device of the '243 patent discloses the basic construction of a device that
generates a flow of carbon dioxide for attracting mosquitoes and other flying insects towards an

inlet on the device. A vacuum draws the insects attracted by the carbon dioxide through the

6



referred to as "bug zappers,” were initially a
comerci al success. Although totally ineffective at
wpdosirergsmosqui t oes, bug zappers sell at a curPEnUSI084/€14706
of over 2,000,000 units annually. The inability of
, se device Kill squi t oes, has. been proven in
et anf 55 & 15 LR aPe iHeP SRETDREESY & dieperblores e e the

mosquikiéd b@@ﬁi@deh?&fh@éds -WRaeHebag %laé:dfneseﬁlﬁ Cltt EALHE fBibviE \.ﬂuf feplaced.
do not Kkill~ mpsquitoes because they do not attract

9281 Winleshe fleviesdigtlpsnsisn thith@43 patswirhak beert mrmnemaﬁllyauccessﬁn

for Am%ﬁ]c%ﬁ%l?ﬁ) Vy'sg%el Co%}g] bt {f&?lﬁeé p:gonc@lgg éﬁvteh)h at at Ly t%g %gv%ntors of
the preseBiSEpylit AR haly® Q%Zdedlé mi22 g ﬁhpﬂd@em@nt@ﬁﬁt ngﬁn(ecfeh%o reduce the

243 patent”) discloses an insect tra pi ng devi ce

manufagfaiiag sputians Oneriionsheifaisacyel tha éeﬂp@g the g matenat Some of these
G
impro R 81 S0 6468 OB Ry g G2 R i govie

commerintiytavaitable fronf tha askintice ®f tHeasresepealiabias, Achdrieh @ﬁophysms
carbaon dioxide for attracti ng}l nosqui t oes and ot her

Corpor%ﬂloyuo Eaﬁtr@ré@?‘glcbo%?@?sm&ﬁd f} S@ppkmtlph endpaypisdo pmvide further
i nsects attracted by the carbon
improv il s ougﬁ)%?/he 6 WO 2004/ 105480 PCT/ US2004/ 014706
inlet and into a trap chanber. The trap chanber

i ncl udes a di sposabl e nesh bag in which the
nosqui t oes becone dehydrated When the bag becones

full, it can beg{RiMmady qfﬁqu£ 023] Wiile the
devi ce disclosed in the 243 pat ent zgjsl@been

commercially successful for Anmerican Bi ophysics
nt efforts by

ﬂo ation t her product deve| op

RRA00E brordhé Dffelt eticn DI35Hler BabmsDhest Bapmiad detice
having fh e m‘@%ﬁ?ﬁ:ﬁ??@éﬁg B B R Pl Sl supply
containipg gombystibée Hel. t Hee deyir® qoapeises a Sppertg frdves en insect trap chamber

th
T T Y -
combuswﬁdév@dﬂ @nipriding deinks ol i@ odhedtida vﬂﬂﬁﬁh@ el supp1¥ an exhaust port,
Ameri can Bi ophysi cs oration

appl i.cat.i on,
and a coén’é‘é %l}‘ilthﬁ serEMug|cating thPHil1§t %M@éﬁq oiauH dery Jﬁlg lltllct port

ol B A 0L b S8, A i

therein tp cesirdn éxivestigaowithimthe desbastionyshagbém SietdelicapBb igcludes an
an ag%ant eous, val ve assenbly

d . The
axhaust it Egrried S0eh? {T8tee d 1P XIS RUlst 1 commanmenisd ‘yub giyexhaust por
of the cdnHsBHR Hé\gcéﬂ{mg Shhfihfed 4towfRE egﬁéﬁ' ng%s%’ B Giftward] dly through

supporting frame, an insect trap carri ed
said exheisé ostlgsso that ipetts aftmctedriol thee aadmmuhomdm irdthe iegleavsagasival fly
usti on devi ce

t f
towards édﬂﬁ?faﬁﬁﬁﬂg?ﬁ the devicsoipo PfideCRRANT PoRMRIIALc Rty e
combustfdhiiadbeRihdEodabsitible Wﬂh ra fh@tll %ﬁ’rcg RiHAsle Afd ?&ﬁg\?%erem to flush

conmuni cating the inlet port wth the exhaust
the comhustion ghasmbesoAm insect inlet communicated with the insect trap chamber to enable

flying insects to enter the trap chamber through said insect inlet and a vacuum device
communicated to the insect inlet, the vacuum device being constructed and arranged to draw
insects attracted to the exhaust outlet through the insect inlet and into the insect trap chamber is

also provided.



enabl es the fuel fromthe fuel supply to flowinto the

conbusti on chamber for conbustion therein to create
w@roognbsst gas within the combustion chanber . PAES2004/014706

devi ce also i ncl udes an exhaust outlet carried on the

AT e S gyt 9 S SR Yekort Ml become

apparenﬁﬁ&ﬁ'tﬂélfo@l@wtil% @dthin dREriptidnaitstac@itpdidd @wvaisk Wakdhy %ppended
hrough sai d exhaust outl et so that insects attracte

claims. t 0 t he carbon dioxide in the exhaust gas will fly

towards sai d exhaust outlet. The device al so includes

a val ve communi cated with the conbustion chanber and

connectable with a fluid source to enable fluid to

flow therein to flush the conbustion chanber. An

i nsect i nl eBRIBARAPCRIBEIAON OF THHeDRAWEINGS, ap chanber

to enable flying insects to enter the trap chanber

t hrough said insect inlet and a vacuum devi ce

[00DBTLFiperetigdillustritbethiensdbutionl eftdengirefevardinomghient itteeworld in the

bei ng constructed and arranged to draw insects
year 2008kt racted to the exhaust outl et t hrough the insect

t
loB;FiRA% A SOBaF e s hl CLBB0 S ol R Psagye fover
incident©irhibe Aohgreat;s, f eat ur es and advant ages of the present
i ny i on arent fro e follo
B it gl Eo e SR et ar el e S e Py LaCrosse

-ON OF THE
encephaBgA"%epﬁaq’g% é%%rggaﬁﬁﬁ@ﬁgaﬁgi% the distribution

[GﬂZQJ]dhgm belblstmthsr thqglmbuttdmesfmnﬁﬂnédrﬂudhﬁobqbé@human St. Louis

e et S5 Bl OB | L

(00801 TR Q&SI lubtPAddthe HistitiRioh Gf kb ftdiddaing Hrétadle human Western
di stribution of confirmed and probabl e human LaCrosse

equine e@nqéq@hm ¢4Sﬁ%b@‘8{§@sl?ﬁ,4t HelP9T g thedmiteddatesn the United
B35 bR s SR ol B bl Bl i table il Tastern

equine @Bqﬁﬁﬁﬁé bdsb§bﬁ%ﬁ$1%¥l AMRETD9T 96 thedMdteliMBes;n t he United
States; [0030] Figure 1E il lustrates the di stripution
[8p33 Figwrerds aé’r%ﬁpﬁ?tb‘i?a‘ﬂP‘@ of aRaricyesapeicd dygfcArtance with the
‘o bet ween 1964 and 1997 in the United
prmmpl%t atgs F%%?ﬁé &gure IF illustrates the distribution
[0033;]di‘1gunermd adiuht plewhtadab viewnd thddestier of Figupailne

@Bgﬁg@g&%&ggﬁ%%%gg%?\gg\s gf é %iqhgﬁggghgeag)uéﬁ%gfﬁ gl} il ic of Figure

1 devi ce constructed in accordance with the

[0035] Figure 5 is a perspective view of the housing of the device of Figure 1 with the
top shell removed; ‘

[0036] Figure 6 is an exploded view of the components associated with the housing;

[0037] Figure 7 is an exploded view of a combustion/heat exchanger device used in the
device of Figure 1;

[0038] Figure 8 is a perspective view of a right half of the combustion/heat exchanger
device of Figure 7 taken from the exterior thereof;



principles of the present invention; [0033] Figure 3
is a front elevational view of the device of Figure 1,

WO 0®3495480 gure 4 is a perspective view of a topCHOE1004/014706
of the housing of the devi ce of Figure 1; [ 0035]

Fi IS a pers ecti.ve
el agege she GEPEPEtHe Y Lo m%%*aéﬂgﬁ%b \‘73318“;’16 anger
device of FEKEST Guded fﬁ‘ﬁh %ﬁh@ﬁ@ﬂth\éfeﬁw of the c orrponent S
associ ated wth the housing, 0037] Figure 7 is an

[0840] dﬁgute\mesva @ﬁrsaeqizynwm phike hefhhal &Eﬂhﬁﬁg@buﬁmlteet exchanger

s M Aty B, L98L FTove 012

[0041 qﬁ%‘h@ nhhe @brc%&@@@fbﬂ@lwe\d exslica aldfy [HeAH/eo T iigaleel?;
fromt exterior thereof; 8 WO 2004/ 105480

[PE:A21 U200 4201 2 FarsViepor o siegvgsed 1 the compstiondent grehanger
devi Xg f7 a right half of the conbustion/heat exchanger
evice o of Figure 7 taken fromthe interior thereof:

[E@@H Qh leg3rie a tfosk Sedtiaper dpe tilienalongdineds-B o 1gmfet1 1;
al f of the conbustijon/ heat excha}n ger _device

[B04d] K grret 141da An eRG MePHY ths didfusenplath gsehip, the 616%] of Figure 11;
[ﬁb%olﬁgﬂ_x% 143, i@ rgséssggﬁ(%ﬁ 6fgﬁé‘hlfﬁfs 15h2Ka%n 3l RHRdirde (‘f‘-@ of Figure

ure ure |s a top view of
14; Fig.tibB 1§h1@3ﬁhtads\adwmf sulb]ectamttenshovunmﬂég,t 14X changer
devi ce of Flg 3 is a o
OB puie Pobhrmotay e b BB T A€ oamBortsvifhindne
L iReld is an end view of the diffuser
CombuS&ﬁha/héeaqggée% gn theesl eeve of Figure 11; [0045] Figure
[IJON]I ]ﬁgaredmsansapbdﬁvww of laa odflétnogele off Khegt devicgledirigure 1 and
along line C ﬁa Flgure 14; Fig. 14B is an isolated
thecomgq) soafss%%f% Rer shown in Fig. 14A [0046] Figure

[1364@%‘1%&&5 i1¢alol ate bh busipladyefovk Bigarl é8toetntelleciomrpeonanice with the
Ri n"t he conbustion/ heat exchanger device; [0047]

prln01pl€a @ah@pm&ntsnmntlen,pandded view of an outlet nozzle of

f F .
PRSI o gaafitislri 8 B oo ATRAEH S aNEORL FiBftng n
valve conB@idte®in Rc6@ahdcOWitR the pringiptarafalncgrevdnt imviehton. '

principles of the present invention; and. [0049]
Figure 20 is a schematic view of another enbodi nent of

a devi ce i Rb-HANG HESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

[0050] Figure 2 is a perspective view of an exemplary flying insect trapping device,
generally indicated at 10, constructed in accordance with the present invention. The device 10 is
designed to be used with a supply of combustible fuel, such as a propane tank 12 of the type
conventionally used by consumers for supplying fuel to a barbecue grill. Broadly speaking, the
general function of the device 10 is to emit an exhaust gas with an increased carbon dioxide
content to attract mosquitoes and other flesh biting 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

9



val ve constructed in accordance with the principles of
the present invention. DETAILED DESCRI PTION OF A
WORBHERRED EMBCODI MENT OF THE | NVENTI ON [ 0050] PET/Uys2064/@14706
is a perspective view of an exenplary flying insect
. tragping devi ce, égfnerally i ndi cated at 10,
them fregae Aeee 0 PHOGS dyingies BURRPEgs of hive sraBBation. nRegarilgss of the
T g . . 1 0 be . < .
specificiifect Eitifing Puupfie HESLAIE ik k3Rt Ay Rorp iRt eitle 1015 1o
attract dndpaptucoflyimgtinseoa! [The speifidtsyoftonsthapresedtanventipnlopemees to achieve
. fuel t bar becue grill.. Broadly speaking, the
this brogd Gencifl FoRE DGR PECHIILE 10 | & Lo enit an
32} Tho @A) BordPridAG BASGIng BaRRANIHN, Sencri@hitRtared at 14,
0 attract nosquitoes and other flesh bitiiig I nsects
The sunpestingsframestruciaedd ingdudesradonsidigdoisdpportetieg sehnf legs 17. In the
. i nf | ow,. dr he tracted insects.into t .
ilstratef) sepfiingghftig ek Tt e 10 HERGLE EREVIRg figo s suppgrting frame
structure 3Bt BEwesveRNfaKhdvie @y R¥nRRIEONoPlonfiguration suitable for carrying the

_dehydration/starvation. Alternatively, a user engage
operatiyercoponenty discassed hetsr kelomiyfop pranaple adtipdd 4rranghment may also be

capt ur knsects and jnstea remove 9. WD
used. ASRILB, BB TR RO RehPE YRS T v BT P RiaRe 2 and e
aforeméf¥ioped OIS tRatedy Nog6, 195, 2031 1tBoeR Ee9fofWhich ®herdoahdd@pPorated into the

Regardl ess of the _specific insect capturing purpose
present gppliqatien by zeferercer Ftheribe sinpeing Fame strusiprefl4thay also include a

V] ' apt | I NSects.

soport0E8 90t e AEFF e AL 220 MIGULLAAS LORFL R 14 g o
transpostediogether 4dd snihrag ichlgestenal infiget anditse A3 paraed

herei n_bel ow. 051], The device 10 conprises a

Ufis5bos Ry i ometiioe s Bodom shibamaa Rshel POt hercto.

r . g «

he S SHED g T L UPRUER LA LR IS At
snap-fiteralation, e mt anyt edber sgteble Mmamer. Usdhe tlmssatpd embodineent, these shells 18

h i 6. Th ti f t 14, .
w20 {23508 A5 TS SHERS s S Shr S B sonera may
be mad$ Hboidyanieials ahd iﬁia? tkleRfy SRAR! &3 ALRr ARAPANRABuction.

di scusSed herein below, for exanple a tripod

HI053h§arbwier wntake aogde B2 praindds dowtavaridbndinythe bortonk slaetel 8 and is

Laclude . | s as .S I . Figure 2 d .t.he.
formed e HEF G Bl e p® R Barb Tt P A racnea
by faste@brs o sedp-figinges,elay thuscforos pireof, ithy iatdkb @ oz416 83 €MThe flared lower
| application by reference. Further, the supportin )
end 24 dofien an insgeitinieb26 4ARHYIL B apprediaied dienythe ﬁagﬁg Providpddeedinbelow,
9. .for: rayd t hat _the .
o veuut s 00 UL A IERBDSCAER I il D
the devicail 0 wideidsavad sito tledngeci inlekR@ tireaptuad) ATHdi@tak@43zzle 22 and the
. patent_. [0052] The housing 16 includes a bottom shell .
inlet 26 pgovidleel thereBp niaydhe| cartpd Az ihe BEpPOHiEtedtame stryrsirgdiip gny gpitable
matter aﬁﬁ%ez&rﬁfrﬁctﬁﬁLiﬁhﬁﬁthstﬁgﬁ{b%ﬂ il HA5LR %f(erﬂxgl'aﬂ.gconstruction. Thus,
conventional fasteners, adhesives,”a snap-fit
other confilgatations may be nseny ot her suitable nanner. In the

il rat ed. enbodi nent,. these shells 18 .
tOOSH]S &oncentncaﬂ? mounted within theemt e nozzle 1?2 is an outlet nozzle 28. The

outlet nozzle 28 provides an exhaust outlet 30 on the lower end thereof. The function of the
outlet nozzle 28 and its exhaust outlet 30 is to allow a “plume” of exhaust gas comprising carbon

dioxide to flow outwardly and downwardly therefrom. As the downward flow of the exhaust

10



and 20 are nolded fromplastic; however, these shells
18, 20, and the housing 16 in general, nmay be nade
w0 e@aiiemago mat eri al s and may take any shape, PCT/US2004/014706
configuration, or construction. [0053] A tubul ar
i.ntake nozzl e 22 protrudes downwardly fromthe bottom

gas reaches (the grgunh dt flaws radialy @ubwardlyr iEem yhe deiean & slongrthe ground.

; . ' inS. .
s 38 Ly MRt LU Ut BT AR v e
sense tipradinted plante dicarbbhdidxidekel folawltke R2ne (b sblueehmely the

| o end 24 defi nes insect inlet 26.. As wll be
exhau%%ﬁﬁ%‘?aéé 83t %?Rnrma‘fa@?ram ° GPRgken %’é?@?ﬁbb?%e the outlet
nozzle YW drri@RithitRdint e thldez1p 22 2k € at%%céﬂqlns%@% )\/ﬁiﬁ?ﬁg&@ the carbon

~__attracted to the carbon di oxi de enanate
dioxidede viis seurt® (iva.,| the betled Bavmd thusthelievill vs émmedintedy a@i@cdnd the insect

it 265080 PGt RO, 55 P R st B ety o e
vacuur ZEBRréatddUSL the §adithnt ordfMYin el 3PHR intaRE h@iﬂ@iwaxgdr}% insect inlet 26

construction illustrated and described is only
wherebg fhayradspwadnts the devien 10 Tindieaptured therein.ofhe mpepentiveflows of the

: ed. [ 0054 ncentri,call unted withip the .
vacuur] TR0 G S5 3o DR bufGls bR Bt thd i dfows n
Figure 310R@ frtB& qutiléiagle S afation baubit agpHct 61 thd QiseRséd&ors@Weion,

end thereof. The function of the outlet nozzle 28 and

referengergaphnagde tasihe phevespeomporatedaRid patgnt: phigparefepince sirahstmade to
SPTSNSRG0, b U S M| o080 vt

whwar d

claims yeridray sd UIS) PYéyiion/ Alipié 8iorPNd / A0B2XH) 70 Ik iddGiret@ 8B each of which is
ws_radially outwardly from

reaches the gro%gd, it fI?
also herghy, mgarpogated mioyfhspyesenianplisfiog by 968enset oes and ot her ‘

. o .

[JB3E Lhe Bner 3PS SOnE Ao 16 B i Moty A% 32 hat can be
moved lpdtweer diam attid wkdsdé pasitorfsab lopen tivbclesnmn dcoedstopesing 3d dormed in the

N I T MW N T .

illustratB®@ A2 SureSt. i BheClyds 8P ;I'bieotwh hdubRdit® iiRlGpRPEAEID028 fadiRGte its
attracted insects will follow the carbon dioxide to

opening ang ciesiftgmoysments by isersing ipétot B 34rad thetupper ¢rahthewiebf inbreopenings

[ i ate adj acen .insect inlet 26.upon.
(ot st TSR B Rl AR opn Bl 6 PPiipg g4, n e
broader iaBseeBtaf thé inveiition e desitIYmhpbOeiitiely s¢patblam@i the housing 16, or
created by the vacuum conmmunicated to the intake
may be gepuerisd Sor qpegingtagdiclpsmame ynesntusing s seiipble lseystmction. In fact,

e M ) Y T e -
deformapptesgasletiIBawansched aiding dhicsbriphetye thebpen geButtoqutb Fili®Wseal between

ro in .Figure 3. Far further details and )
the ook g ?ﬁf’fﬁ%ﬁgﬂr&m of e QBFERS 36t Thpoleipkibe ggesgs door 32 and its
oo CORREHEN 81 1A S, B PR ek e o
0886 ApwilUbSdederibethin. futther detZiRel 4. % fhiestelshgSHp tienhesior of which
17, 1996, and U. S. Application 10/264, 260 which
defines i 557 g cBRTbST BaebesbLBOVSH 3AEND AjSpIOREAS b The chamber
defined BPARAag UDAs chilfin@i¥hted &6 Yheths BP9 WA fhd fisects drawn in by the
vacuum will be deposited in the bag 40 whereat they will become dehydrated and perish.

Alternatively, the material of the bag 40 may be treated with a poison for purposes of facilitating

11



al so hereby incorporated into the present application

by reference. [0055] The upper shell 20 of the housing
wdagoosned4sdes an access door 32 that can be noREHUS2004/014706

bet ween open and cl osed positions to open and cl ose an

cess o fo i.n the housi wal The |
the insec fE iR SPholn iyt ¥ ha Bt sy Bt b gption. The
access d@é@eﬁdtlﬁ%ﬁﬁl/atécﬁoﬂéﬁﬁig 34 pdrit dcBés8 Gnto ThdinfitoR oflthemﬁsmg 16 to
door 32 is Blvotally nmounted to the upper shel

allow the ueer ¢ aceess the meslob@ﬁ(h@s dasired lfqrsnungasnm@nmw@/rsplacement Also,
as anoth%rr]aztﬁfrlr] gvg a?;llx ' C\ﬁ)agf gi t t h abl%) rctﬁ%%aglgﬁrg?«%{ ance of mesh

bag 40. mitha Cedtostd emb@cliﬁfene doedafr 30 hefmeo ifideh §&an§§ﬁrehhﬁlatenal to
br oader, aspects of the inventiagn the door
enable toapser faaYiguadlydngossl the bap il ithdetersine whether it ppeds rlfezyomé/replacement

Spec1ﬁca?l§71 :E}Fegtf'a%g%zlrgﬁt n‘fﬁ%‘?ﬁl regalﬂPsdtoCLls%[sfonsg?lﬁﬂ\}% l}{&h&ﬁéﬂﬁ ﬁ%@ 1s at

onstruction ston O

or near id0l ccity ofiiseate Er trcbryadit agddctsasfdhe ﬁlVSﬂtml, thealoor 32 need not
feature for convenjence. A deforpable gasket 38 is

be transpéfftﬂé&ﬁlééﬂ%l%n@ PeIoped PERYEUSlyp therdsaics ﬂ@ﬁ? 1§ nggessygily require the

door 32 O L€odats yeen the door 32 and the periphery
oot 54 i % en?ﬁ%ﬂggg The role of the access door 32 and

[0057] Fagsoﬁ ishowesla pexepeotlge mbw of the cempbﬁmtﬂntﬁml tdé thedmiuging 16,

v 567 e 4 8 WEskGr ) S
view of t‘ﬂ@se &Hﬁmh@ﬁt@r TREse Qﬁtex‘l\lﬁl Itacﬁl%ll’cs'lﬁcﬁu%‘a b&lﬁ%tnohfh@ﬁ exchanger

is renovably nounted within the housing 1
device, g?fhefaklﬁ mdtmted ai éPi b phgnunh 82 racelettridadly pomeradi faaﬁé,darldca partition

sructurer 3 Y2t M) 18 Bt Rt OF iR, g e P ilining o

relatively N@yar¥d for nitR@anEtheebibusd@Hhaan gxdlﬁﬁ% gifllevice 50. Further the bottom
Al ternatively, the material of the bag 40 may

shell 18 alpeichlenn Pl af prAndtes 60ph2. pr@@}Qé@@ﬁPI’Dﬁ@ﬁd fqraaﬂlowgngmegulator

hose 64 t%e%gs%%{e& %l‘é a c?%(é)r#%@l%g % ﬁljedb%g}%ls‘{l&(?hea? g)?c%tan% er dev1ce 50 for

rmnation func OWeVETr
purposesf(ﬁ"atlwlymgfcoh’lbestﬂﬂe/ﬁrel ipp¢ferabhepropaies tferade. OOp&ﬁn@ Bﬁ 19 Ilr‘év1ded for

associ ated 0 r‘il ng 34 permt _access into i nt
facilitating cqnygctpm f; ﬁege §HrIce] poglier g@pplly]@orG§é,(sliqunanlé §§ta[nﬁ@rd outlet plug

68 on thd @St Qf&gthégo S0 gri%%oﬁﬁgllérom RUSHRIWAER I@éure 6, The controller 70 is

renoval / repl acenent as anothef alternative,
mountedpindsp bfa parkition Sla{lwamﬁﬁe The lpattﬁininestmtﬂum:alm EIVaEEyto lsrﬂapport a grid

} i l.ace of . sh ba sclosed
barricr ol a5 A HCh ERE VA BEoveat (g imesh bpg optachg g fan 54.
Add1t1onﬁﬁ§f eardue{ 56 R coﬁﬁﬁ%&té&béﬂﬁr@én thb%ndéh wghb )lndl fh%l%%ke £881e 22 to
bag 40 to determ ne whether it needs

provide & @mnawsrfhpv natbdom the igob26 fd thamegh bagnd0.t Femispaa fiter 61 is

provided I giing g SRS pASt {8 shoolbigon et Feptiapedrdnice s0 s

exhaustell B8ESH the dévicd 1B THOMELs asRaGESd Of a hldealliewREH F8H¢, HdWRver, any
door 32 need not be transparent, and further, as

suitable flégringonetiopweviddgsceeptathe devi ce does not necessarily

(BRb R B Eipdte” M S BRBRDRAL FEUPER e 3 comprises o

pair of h419¢§T) gAesch BtREMRbmiathdahorldRbEvd@attfial, such as steel or any other
metal. These halves 72, 74 are fastened together by a series of fasteners, such as the threaded

cap screw 76. Alternatively, welding or other fastening arrangements may be used. In the
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with the bag 40 and the upper shell 20 renoved for

clarity, and Figure 6 shows an expl oded view of these
w@ovpoeasd s. These internal conponents incl udeP@r/us2004/014706

conmbusti on/ heat exchanger device, generally indicated

t [ d f
S W X CETE T TR
conduch%?fn'd@ﬁ%l @r rﬁ@t‘hb& of annhﬂ% 1ﬁ9§ B L¥ed ™ AR a1ri78S7 Aﬁﬁas a epartlal

def |n|ng relatively area for nountin
combusgiontsham c.rmowefat 7 %%@mdgéqﬁmr@a pa’tIEDcorﬁmustlbﬁ chamﬂffe 82 84 (see

Flgureg tt%&% H %6638%%, agt H?ag X aLr Ogggéﬁ Fleﬁmnga

partial K@S@(cﬁén@ﬁ% E@thl qSer ts@s Fté%ﬁ»’é QY Iﬁﬁ‘ﬁ’al(iﬁﬂf‘%)t WOurdis® ats@&nbly, the two

conmbusti on/ heat exchanger device 50 for “purpose

halves Bypfiasa wp&sirt@g@hfrr@u@h fhakguch ;ﬁhzéf(é)rthb pyrtlpt @pamnon chamber

port10n§ %:18?23?? co g«%H t{&%ig?é %s\f g\%glger Rpﬂﬁ f ﬁ1 ginge 50 and the

partial c(o&’(iﬁmﬁomhdmlﬁrsS&B rsdatr@iccmpldd&b dléﬁﬁ@a c@&bu@fbntch@m%ﬁ béerally
nd thereof) to the controller 70, as shown in Figure

mdlcateé at Pheextendinterangh e ¢ambustion eleambss pogiond4 anddhy thr:lplaﬁml heat

cxhan hRUEIYS 3558 UGB ) 490 SHELtG R bR 5 e s
exchangecpapirseme AL aterm)up&dho HefineAOhdat exctaps path) %@efaﬁl? nﬁcﬁéht&ﬂat 100,

Addl onal | du tﬁ-\"gG i s conmuni cat ed tween the
COHHHWWE@ﬁ 48 Hﬁl 2 nozzle 22 to provide a

mﬂﬁ]FTHé’éﬁnlBﬂs‘ﬁ% @ %rﬁbé‘rr%rﬂag he 1ﬂ19ﬂ 5’[ 1?(%. LR Al d1Go kS P?]ég RYeceived

) urther ter EI T1s d to ensure
in the ind¢trpotthidl2. Themagzled 0 issrf atdoavmmnabltype addkata sfpxayming

.devi c 0is xhaust ed oyt of the device 10.
approxipAE5 fgeren de O IoGHe A0 cPTEHER (¢ ABiiPRoid manifold 106
(shown ROMRMEY 5) rAcBhteSoH 1HBRER pbitldh&I R cRHGEn R chll?aﬁiger device 50 by

accept abI e. 581 Ref er ring nowto Figure 7

an elongainddube 1%/ Fﬁ%mmém &h@ ef the e@gtd@osbosccﬁ#p(shmmi igyrai6é) connects

ot sl A0 ol PR 0 B SO s e e

supply (hal ptepanEZankHE)aih& tHeasdzenrad4! BeRbIPEoRYIng f§ledd11@'§rnyf the
eners, such as the threaded cap screw 76.

Combus‘AﬁF dngide fhraiogzle L0 and Bense ta srapbustion ehamber 961 dnfishmgulator in
the fonﬂ;%_yls))%gggg&%?% ) J})&%B@esjq%tvy%gr g?%g:/e& ﬁgégg%oﬁtena?lhrg the fusl o flow

through 7 madifald ¢ 06 fmhdetinaty throogh thedalet platt 02nia thethéd 2 mzmlata closed
conductive may be used

oo LS AT R S Lot 6 T e Lol
from ﬂoﬁ%é ih%hggﬁhe ﬁ@et?f%?thl 098fid Mk rﬁgéﬁF R84 ‘Tﬂ% s&i?ﬂmﬁ %%111,5)/9 M %E}cludes a

Flgure
spring (lm’ti dh(amp)dnamm tlhefatveemdlrdm geclopat posmurﬁ Bl'he8Blepaiivalve 110 is

electrice S/&gﬂj@@uqaﬁcp gfl‘lt ?Qlélltr é-;i;] tﬁe %}l??q][%atgg §1g¥0¥5q1 trat-qsqguts electrical
signals tb \éﬁergbz@tﬂc,e&)lgr%ld %ﬂV@[ ﬁ) Elﬂ%ﬁbﬁglt tt(?ﬁ? Eﬁ@{rpo%ﬂf(;ﬁ \%fﬁ%ﬁtthgg&\ber cord

that (a) the parti al nmbustion ¢ portions
66 is pluggedhingo @mqlpctmaltmmfsuppéy dUnderivegtin@pertiagioendifions; aodictated by

deyi ce 50 and.t artial ¢ tion
the conedf sthomed R HishRaRlhelfpelbt b tamooe U B bt tws e
aforemeftieHEd @lect:#ADSEAI Y order to cause the spring to move the valve 110 to its closed
position for the purpose of preventing further fuel flow to the nozzle 104 and the combustion

chamber 96.
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i ndicated at 96, extending through the conbustion

chanber portion 94 and (b) the partial heat exchanger
w@eootilaigo 86, 88 are coupled to define a heat BPXDOS2VG€014706

portion 98 and the partial heat exchange paths 90, 92

] a 0 Cr1 t ow regulator or
(B cAltyeh, SssoSO R b i DoV et Rine APE B
solenouf:ﬂ@"ﬁl‘g‘hdgﬁa cdifiB8ds ﬁ@\@ of BidD LS thie @BmblsHBIEthaH N6, tl@eﬂcontroller 70

inlet port 102. A fuel nozzle 104 is received in th
may be proemmedt to cbofrol thesolgaeidise thay 4t greviges apelsed, arferraitant) flow of

et R BB, S0 Syl ERPLOHASLIN o e ot v

a partic8 RBPEFE1IEWAichahal Bdénoséstousnsdrie RieluAe wauldibeimidetstood by a
the rear portion of the conbustion/heat exchan

person sidlgd de itk Py cheosipmnpatiewat iatreantghity syre frdhs ﬁ)&i flgy ghrough
e ol B ToHD LA s

combusB&it etahibehes. Thatiisl th@m’[erml(t’atopenatlbletnwén rhdngpiflated so that the flow

supply propane tank 12 and th zl e
of ul 1 ML bBH S SCROTIRORLY CHRITIORN 5 cBIQHD if Briraiaipied in
1nterm1t€e#?{glgg§e% t@%ﬁgﬂﬂ@&zﬁ%@a Ale ?ﬁﬁ@@ fifd ?10 %tthcogﬁ)emng of the

regul ato the form of sol eno
nozzle Malty be lai:@ermziubﬁsubpm@he armeo penugeifuél oner ibme.e frathis mgnner, the
to flow ¢through,the ganlf

nozzle iAot PR RS GPY TRYZRR DF T ihy10 85t iggked by
partlcleﬁafihlﬁ e ﬁl%f‘gr thQPl%h§r be @nnfo%hte%d&i’tﬁﬁfg‘ MshiRurintPAsséhBfprocesses.

owm ng through the mani fold 106, and thus preventin
n00611f1mm cixleonplang embodimsint, tﬂnﬁedum Eele porrthe s@lgnajd aaythe 5 Hz with

an on tll(lﬁ 8% 4@ £O0% dd—i-t?%?flx’gt%? %gedr(a/%aﬁlvle 1;1 ) 19 | %Jy%%e%OaSCC%Qgtaﬁ&;d cubic .

centimeR2SHdrindifute] Bl thelnepgle d1aymitétﬁnaﬁy1‘t§b 0. 89 ihegtrical ly
conmmuni cated to the controller 70 and the controller

fﬂ@@ﬂoAd@ltlpyalm anshavasindiigare 2 chyalve pysrmbly qommsisagy gibe 6 and a
. valve 8 %%g b?% oevr}%]cfjw\fﬁl%‘\{ﬁe i‘u]eg)délﬂ%r . g%dt S tto%lnhﬁ@ f@l@ﬁﬁ of the fuel

ower cor ugge 0 an
deliveryedppatafscBlcluddvethe Sbﬂpmdnﬁ llwaﬂ@themlztlal 1|04,dgea ﬂtudnxych as a gas ora

d d d by, |
iquid. (403 Uch BT ABER O T B BV Rt 90 oAl e vtve body

4 extendsthgﬁlgtf Bihold 18 th&vafl SFBIMHoARAE 181288 had &ﬁ!ang%' P agin@ one side of

0 cause the spring to nove the valve 110t ts
the wallc| Thseuit 9 pothidadedoritora thteedqﬂyqnbs&th@fralpc bodsrd smgs tomecttre the valve

ST IIE Y ENTE R TERITR SRR L A —
onto the[ &g%nd'%fttmb‘e f&%r&l@@cﬁfg' theFal 00X 8 wi Ibd‘uﬂdéﬁstédd%g a person

di agr ans, | ow regul ator or sol enoid 110 provi
skilled i m th@m,mattmll@ masow eintdined withingthe fush aumay eavse mam@atwn or

oo QU BT B b9 FoBE 05 RIVBY il bt atver

tid 1016k 0 Prassifrzew gad (e.d. Ust o@llﬁ 1739 e @ eVt @erable the gas or
ppame nozza l e f04 gt t he |r%l eg gort) 1051 m‘%hgp ul sr?ad fl ow of

liquid td flew thvoughithesfel deavgra(rapp@;ratua endthep ﬂ@ry)eglé thgroatbuggn deavice 50
and out %he Sxhdust Sufid 1His" V%ﬂ{ H\‘fe!h th@?‘raﬁ/ﬁﬁ% Qe‘}fge &ﬁrté tré}ﬁéjveb%y?)amcles.

Also, flushing the apparatus may be desirable prior to storing the trapping device 50 to ensure no
fuel is left in the device 50. In embodiments, the valve may be a one-way valve which would

allow air or liquid into the system but would be sealed from the inside, i.e. when not in use, the
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person skilled in the art, by choosing a particular

rate and duty cycle for the fuel flow through the
w@odoenaiss) the fl ow of fuel out of sol enoid 11PCTHF2006014706

conti nuous as perceived by the conmbusti on chanber 96.

v g 50 SRR SRR B T B St
conventiss Mealsky of B[&ybfé%%tﬁn&%ﬁu&@%ha itbmiva;R§i ng
W

delivered in intermttent pul ses throug he nozzl e
10063] AdditipmpBrnlthgagh thewalielassemti e shpemi cogpletl upktesam of the

o483 858 s BRI g i o

be undek&dodraiyt the thféi‘as&)ﬁﬂﬁ? maya)etdauﬁm s ﬁﬁtsyﬁt@maa@ Qnyn?%m@lwvﬁﬁm the fuel
be | ess likely 61g)et bl ocked by particles w
delivery gpparaips. 1 Fpgth epmy epdodimpentsy more thag wne fglve assembly may be provided.

Addltloﬁgﬂyfﬂ?i%eg&ée l(g?(?rg ca% ¢ rsegtix/gﬁtg%? %or{llﬂgggg Flg\qge o0 so that

only theveomHpsstibn b]zam%drhs ﬂashedn t| rre of 40 ns. Additionally,

I:‘H% ﬁ)helra e floqw rate may be 140 sccm (standard
? %?lgn%% valyeddp eyld/ah@letvnbfenm prefergidalivetuiey and

should ﬁr&)bngnQd&gd hﬂﬁ'ﬁhﬁ‘é- [0062] Additionally, as shown in
Figure 20, a valve assenbly conprising a tube 6 and a

{0065 ERBfeminyg v ELquEEd wig, Itherboﬁﬂtﬁlsﬁcbiﬁd;haﬁﬂigt l‘)@ h¥s a tubular sleeve
elivery

t f the fuel
112 mofBERHRIE. AtaBeh Thin et oo 1 ' meovibed Witk fosreese 112 at the
end therl:@ﬂ'thapl‘é aajlaf:éﬂi ik ﬁéh%ﬁ: PR ar &Qﬁnfofﬁsrer ﬁa ;c/el }fgﬂ(‘:‘llllaq & plurality of apertures

ditiona t he val ve asse
116 Pulwh@d @leregpe@gff, b@ﬁISbm intHigureddy & hbcp:d;tchlﬂg eﬁihemetthfe@ llgb forms a
the wal housi.ng 18 and  h
series ogﬂ%n% :,lfnag (H’gill%g %Létwgf&ly ?rﬁgl dpg'nslt[;pémhsdfle 8V1|t]§respect ?o fuel flow)

of the plaky Elald ef@h Qitoated, éaluil?ﬂ&ﬁgf 1ﬁ§dtive REralfiembab NG 1@@@% &itSéhed within
to secure the val ve he engagerrent of %

the Slee%gh%% Ry ngEpam peompthertli ffiager nl&te bl 4imcspaded aphrmgjetidh thérefmm. The
ceram1c§n61§>h‘i:lm ﬁl‘fjat%% seﬂ@% Sr élg a(?éds ¢ %m@gy E}ﬁ%aé'fpgg%%%l ]g.?@ tfgrmed through

protecting
the lengﬂetlhsmnf ‘Blidst bextiuits 1120 %realﬁdst sd@ﬁ bhiFediR6 19BMd BEthe AMisahrad
the fuel any may cause a reduction or bl ockage

n
cmboditdhee SEHODISTS, HReUEh HOEROGE M Hessod Finabins bagalyst
I u
cloment {383 AFRA G501 18 L AGL 1Pl ARE  AAGRAN Rohh ey
monolithvéd&r The ccataslysi loleanenth 22 as:luates a niapolithid catﬂw\mtm ngm Bdtmed of

%%%4 ﬂﬁ i}é ﬁaratus an then t hrough t
ceramio i porte Wi aesgltkicBRY 26is Thuientlneich i alRsvEy (hemody Apd has o
plurality/éfl dlonfglaﬂéﬁ Qs&ﬁﬁaﬂyf B GSn(ﬁl@t‘é 'f&‘?nelith%th hR 1t IEITE@H Yier&Pn a fashion

particles. Also, flushing the appar
similar tg @qnodith H & rﬂ@rdlstubstncm mﬁtgeselmendm‘apam ngnlztew ﬁhesdiﬁh the ceramic

monollth d%}%ﬁ:@g% 1nt 8.1 %dﬁalggr}]a tshe I Y7 )}89 gp%u%qlgl}e catalyst

body, a1mugmanyai1h@@rmdywusleﬂqw dinto the system but woul d
be sealed fromthe inside, i.e. when not in use, the

(906613 hzctwlaro&alsgf theTlees2 D4l ba 1 ter vedeumg/\mlb d26 6drmed
therethro%g}x%ﬂld &8‘& 10&6@ et%htég (3 tglﬁresl e‘t}gﬁy (.}Ag |an$ %é:e}%%la n&po‘ﬁth 118.

During d$ediytsly, &h@db@MllZy%ﬂﬂth@ﬁla(eel 19, moﬁolﬂhqmg,vﬁid\‘rﬁﬁiy 124 pre-assembled
therein, is positioned in one of the partial combustion chambers 82, 84 prior to coupling the

same together. Each of the partial combustion chamber portions 78, 80 has a partial igniter
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[0063] Additionally, although the valve assenbly is

shown coupl ed upstream of the solenoid 110 so that it
wowdos/163486h bot h t he conbusti on device 50 and PEEUS2004/014706

sol enoid 110, |t should be understood that the valve

e 1L s aa ke N ——

an 1gn11efrtmdllv[fgikﬂe TR @ﬁt&&@c@ﬂﬁﬁ%lé’ ?z@oﬁf’tﬁmb%e‘ﬁqﬁ iD8ligned with the
rovided. _Additionall %p e val ve coul
igniter Eeéﬁﬁ’ﬂﬂﬁ hole defimerbydrartjal iolen 12hel 3@@nﬁh9§tan@gmtbe\1 B4 earbBe Bwerted

| ush ..
oAbl Uy o0 TR0 (RS b MR R e v
134 is wered By the dldcaitityrdeliandd fishotle doneslldP g0 GAA SiARs %C%Park that ignites
fuel/ L mhJsr ?18}&&0065 Referri n(I:] now to Figures 11-
a tuelay Justee gy @8%’@ 1th }igandghe gatélervtéoodyﬂ% During

operatidD WeiRGu L NG Iﬁi)ﬁure’%o 'th Ab¥ t&?ﬂ aﬂ{l%sft %S%ﬁ &% ﬁé? glg%alr mixture

i S nount ed vvlthlnt eevel
will be @Mmupesljadcprabm«td tTiﬁs rﬂgzad 8 rdfrted T tHE borib@stioRlpaiR. The

combusiilpi <D Gekasheds e woaeive 113 andite Ginemoine .
[0063EBARAIY $pefiSind Ik r rafion Eﬁﬁé L&s1 gt]; odgqggqfra}s[l ﬁ‘r’t\o a

ext endi ng outwardly fromthe downst
temperatyg pl@é enatdest qostinfi¢uswpmbustidrhef the fte/ait tlixtufnbeing aalivesled thereto.
nolith 118 is

Thatis, S LN rprARE € o 6rdiod 139 Gotm Sepustnioruemberfactis
mlxturedhéréﬂcb§ﬁ'hlch|1ﬁlhﬁn bddtinues PRGRAAIARY datdi G @5&1;}9 E‘% nfefléx}%%d

The ceramic nonolith 118 has a series o
temperaiys.e Ruipg compysiiony the satbitically 2@ive anatenihl thialps tigy bonvtei’telny carbon

m°n°Xl{1:%3¥1§ replftnE Sknanl B0 RRREH iady R Sttt PRE petg thin the
catalystQ@@r nfaytdaeumbeﬁtré higuiglalgfhoagoynt may be used. Finally,
el.enent 122 is positioned within the
@Pé@ ﬁh% fust I%Ibglaf‘éaﬂcgb%ﬂrswélfglﬂqm Wlﬂidﬁfetmebemnnade for best
understdi'iﬁﬁl%l th Fiukd 85, TRk aeJ ;ﬁﬁ&agil f ﬁeag% %nto l udes rgar%ﬁlad of the

nmonal i t hi c cat al yst
combusiterathathbai 6 amd prassmmed giald Mscﬂfdmedannas&h@ﬁp@ieanﬁéiﬁfbf@l@e chamber -
124 has a plurality of el ongated

I
96 for nf i Pt ey, 1B B Vach e ewnisg vilie dessriped below
with reférBde0thd ﬁné‘tl&fiaﬁﬂ' dii%rat%h@gltlﬁrfaﬁ Q4 TR Blel et é')élcﬁ e;]gortl 98
n Gangsy partion 98,

di stribution of these conduits are sim
because ﬂ“?d)f ewpEmidcair ivsletyed fl’OIIIIEB¢ famdele (Ehig traites o tlirbelent mixture of fuel
dujts iin the

and air. ‘A £ atltﬂg?y E%Brgal}%c% 5 81[5 %Sﬁ%ﬁ%éﬁ?[}?ﬁ.é&??g@ Y5 BHX together

thorougH1P06Bbwie, ﬁlﬁhﬂé@é 19/\1@Ades192§blé Behs l:@lﬁﬂl?stl%ﬁ?:oﬁﬁls T 5 the diffuser
iter receivi hol e 126 forned therethroug nd
plate 1 lébggjp‘glq)@ﬁ@ dnialiyecdnce the f@rbtlbh%imdbhugﬂnﬁ%dlya‘ﬂn‘argh‘&ns” the flow.

Specificf e TR s At SR RRE Bilresrd SsbgedtBapueh e

plate 114ttiee spesiards) @d gab@sudirly; the FlaR@sidkicIRY doRmSRarR Ehefrélfom function
%@t i al conbust i on chanbers 82, 84 prior to coupling
to “aligny’ the mixtyre floyigiarthe dowrsireAmatirection pat eituge the m:rbslenmhereof thus

making 68 ABR&onRWhh! 8% 1481in20 ARFS: ARG Lo inded% hSh, downstream it

enters the conduits 120 of the ceramic monolith 118. The elongated, essentially linear
configuration of these conduits 120 eliminates essentially all the turbulence and provides an

essentially laminar flow of fuel/air mixture to the combustion point. Because the fuel and air
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WD 2004/ 105480 PCT/ US2004/ 014706 receiving hole 128,
130 forned on the upper edge thereof, which when
weowpliedst oget her define an igniter receivi ngPeU82004/014706
The igniter receiving hole 126 of the sleeve 112 |s
ned tht nlte ei vi ng.  hol e defined
have beﬁa qraye QSP’éée‘Q‘ﬂ?ém%’é lfl ﬁglﬁghé}ﬁ “}% Hentestatg, 3he traﬁtutﬁedehvered by
th ﬁcﬂﬁﬁ'ﬂ@ﬂ) thk R6RBELRidn dl
OO Re body’ 154 and. | héi’%a%ﬁ%fﬁ%?% ?lf%ﬁ*f?%‘eﬁ&fénAt%r S
lammarpumlnre leMyIStthT@ﬂfEfDlr |en$nrmg thia lailvtbe Bl fsrhmmnddmimng combustion.
.~contr er 70 c at i.gnites
Specifigiit # BpmShenbtis PR a5 i, b B GLGRROR GhOH Merugkidgirpresent at
the coniﬂ‘&@tl&ﬁﬁcﬁhﬁ’ﬁﬂ 1b@ehar 1134 pr%nkd*%oc@&?fﬁtdlﬂﬁmeﬁsfuéll}?om passing

fuel/air mxture;continues to flowto the cataly
throughywidly extpapst gas casfro@y happen if the mixturewere ht@l;a unbulnnmmng

te [ is referred.to
comitrufff URISTE eshab e SR B P RSH TP i et v, as the
presenca @\ﬁnﬁﬁdl isStMendd foh ineRfedive bt & 8ctaRdlyikeidbdis, Us8in Pic@fn%y bea
114. [0067] Broadly speaking, during operation,
repelleidat al yst body 124 is raised to a tenperature that

t f fuel./air
T L
exhausttgaspeiwdess @norigheharahiaby, shrboa dyoxi@dan dSsod@ cagii@ibnd:@de. As the
burn the fuel/air re thereto, which in turn .

exhausto%@ﬁ Wi sopgn W&uCﬁ‘ianShﬁ? el 2athe spiplytiseHy aqtive meterinl causes a

r
LA T i -
dioxidec a‘f by}producimf)thld gedction hmmmmﬂjl t‘efﬂgedsfx)m watalygRcohOersion, is also the

H éﬁ q @IOXIde he.co élon occur W thin the
creation .o Ve gis\t %POBIFG‘H&&W% ust &asy Hhecaingey ay whigh jhis reaction
occurs ik ¥¥f&nownama %@Pd‘ﬁ&t'lférﬂe%}ﬁfeatlﬁ ﬁﬁﬂf&i‘: gethi. Gfie %21%%19%m0v1dmg this

with reference being made for best understan
reactiond guelanigte, Fhauehyad pqssibés, themr@q@acmc)f Qasbtsnnaly@dde mtthe exhaust

g § P DRI Bl 5 SEERARS PR s
The pre&fncé bewakaige ex@hst @fs 15X hdifagta P’é&f& El’ﬂﬁ)utgﬁ @bt nddeSsary, result of
manner in which the air is sup be descri bed
the catalysic spnveppipm reagtien eraBse the meltmg r%h«'lﬂlﬁh gmﬂldmeamlmm thé
h ortio
o 5 08 PR S0P R i TREGRUES coty

body 12@m&t £plugality vbelbagitedtotiduiteisaiviniggeouaiitthad it pro¥idds fbiSincreased
turbu%ence is deS|rabIe to ensure that the fue

exposurs Al Hﬂgllwa’ﬁfl £X %@tegaﬁé? the Gt WirgHy yotivagwmatpeial coptedibereons e
nﬁﬁﬁﬂ yas?ls&l afOTRUSH 'tl‘r'?anmgf?él{l%l allll %Qé&? be geﬁg d tq constitute 2

user ate 14 unctions to I ni redu
turbulenca rebzhubmngcsﬁ*uemtb t’l’hesturhuildnlcatddyac1hgtstra¢tgfet}ﬂ@ ) plﬁﬂaﬁtyf df@ykrtures

constitufFiE5 g Fetifuts 138 i G acstiter iR oS ghiad Embodimanh grionted in
the sam@E&fe'teﬂ rdﬁ‘%ctuﬁﬁéi tH@E&ﬂdﬁHL 8f ¥ cEtQS/sf 15 ) é&iﬁgésl%g 2 %xrreéthese

downstream t herefrom function “align
aperturef hrpyeonfiguted tolsivaighter the fthw ef:fulebfnomrsdldrlamupert tdthereby reduce

t ur bul th the fl what
turbulenil S el it R it poBBRPP s 1o 11 ow
[@oyd)SEreRadBly, iah m@mtﬁgﬁnét&%qgo %&%a@& @et%eh 'Bsthctﬁé HBn6lith 118

monolith 11 8 The el ongated, essenti al
and the catalyst body 124 and the interior surface of the sleeve 112
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configuration of these conduits 120 elim nates
essentially all the turbul ence and provi des an
weswenoissd |y | am nar flow of fuel/air m xture POI/UR®04/014706
conmbustion point. Because the fuel and air 16 WD
0 5480, PCT/ U 2 4706 ave be n_thor ough

Eﬂ‘%iﬂ Jfgﬁg?liﬂ@ésrﬂowfﬁ ?fﬁéhaﬁuaﬁlﬂx st Pl é‘?lflo‘é’{l%feém %?R? the sleeve
112 thafbpdnd i@ 1HchVSicREh Rpattt 160, MRt $38A50

? I?%‘ustl on ep0| r?t |g§)bgssent| al ;/( E n%genou%ﬁﬁl&ughthe exchange path
100 to etlmxdngm’a ouetdi38§ of Iﬂmncmhustml%heat ex¢Hange tevicke$0.r Abkle dasiflows along

s parff b Bfksiets heshae tehead dopanisiiaigar st dha bebhetsianssastion 98
The heaft @kc}ﬁfﬁg& FoRIASE iRdes a ﬁidraﬁtp &f fvéi%'cal?}n&‘léitéd lﬁ’éa? eEdhhanghg fins

he conbusti on 80|n and | am nar om1preven
140 Separmsklet aplugdlityl abvertieal obersings 49 Baestmahgansfmadl@mxﬁhet gns is

B LTINS R A T

describéVidlw! Mhe RIrFRRARE tIRbudhiBbsd dbeh@s Wh2 b3 theSHRAUDtand absorbs the
gas, as the presence of fuel is believed to be

heat trapsferredomiibe axhaust gasc OpHgallyyiha @enilm@utesof therexapstfgae s it exits

the exh%%%/}%&ég 128 sﬁoqﬂnihé gl%hﬁd %%Q%rgetggq %a Ie aa%&' grefe B/ﬁ{oe g%ter than 115°
F. Evenlhiogse plefdﬂﬂilfj th¢ 8shauBiClas G@Bperaiify hoold R nd gﬁaé’tgﬁthaﬁ 3rizdegrees

di oxi de and sone carbon nonoxide. As the exhaust gas
Fahrenheft grgaienihaiugibica And ksyltthe sadproduct of e pragess yg aayhayst gas
that is aﬁ%&héﬂ%ngﬁhﬁﬁdti%h of alfhn erxﬁgiﬁﬁ{nﬁ— i Qi War lyg‘i‘lecﬁ?ﬁge moisture

carbon nonoxi de present gas I's conver
from the prebare of watdrgend has byterppadiued arotind hn sightipaboveambient, which is

. . comonl referred t c t al c conversion, is.also
typical QHBATEAE PR SO MRat BRI, e\va%fy.ﬂp S8RV FYPRjeaction pemmizes or
eliminafeX lﬂ%ﬁteseﬂ@é of JéF@oﬂ%Bﬁ%ﬁdé NTHRY 18 rEdbilthg %ﬁﬁét%ﬁ s%ﬂéﬁor

is wel known and need not be’ described in h
attr actal@tdoamlosquTWes ambetber flong pxso&ts than gretyloinghe fleshcdri tdood e;f rhammals and .
t he presence of carbon

. €l t
that o o an R B R  JetSeie el pown t nat

?Evbpmhéfﬁﬂ@ﬁbﬁi énd ?)@atfoﬁnﬁ"th@ﬁh SUGviMGRAHbS ARSHBOE TiBh 54 is
ying insects he presence of water in the exhaust

powerefbbx ap sleghicalianl dglesied biatheisonigellen g, whish 98 sreptionsskabove is ‘
powere(i) f)g u# ht%c&ﬂ% Q’h%tde Ve%gcpy%&?ljfl%ée r"[%%%tsé 8fa ?gﬁgrucso?d %E For connection to

|ng exnaus tter

an exterﬁxhaivfﬂr isourcois ot ﬁﬁnﬂm‘sary WHtes off ﬂletlnﬁérﬁ’laiﬂand i fowed W6r driving
presence of water. The use of a catalyst body 124
the fan %} i Aytheraomppnents By g deEvedcisonm vthes spurces vegh asduieres, solar

panels, ?112%1% Egﬁveﬂ o bPMEARS eﬁ%x gige ! ﬁé%%ﬂlbu 3%8&4;3 s Qfto ElEtrical energy,

exhaust gas to € catalytica
as is disniet@t inghe alonicadcdrhentedri24] pfiddt] Br oadl y speaklng, t he
nonolith 118 can he sa

Y7 TR, e Mo, S Toae 0 ecienbhg i feat prbanserdgvice 50 by a
series of fA5{RHAS BF SthEPﬁHﬁbﬁgittﬁél‘gH‘%g WEnd d8ciPadInUdpkdity 010§naﬁ fit features.

apertures consti tut he ’conduits 120 and
The plelapn 52 basisalllyléiclosed dre sidd cnfsthe dévace ﬁmmtpmmdbs a mquanng;iomt for

the_.s ner al |rect|on 0 its.o
attachmerg‘tog ﬁ];g,eﬁan%%‘sﬁg c11;&§1 ay PRERg é‘é‘? é}éls%eﬁesggwn n %1 gure 6 in the
plenum 52 allows the fan 54, which draws air from the insect intake port 26 through the duct 56
and the opening 34 for the mesh bag 40, to cause air to flow from the fan 54 through the opening .

144 and to the openings 142 of the combustion/heat exchanger device 150 and out the filter 61.
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apertures are configured to straighten the flow of
fuel fromsaid inlet port to thereby reduce

wao eoobnbasce in said fuel prior to reaching thePCT/US2004/014706
combustion point. [0071] Preferably, an insulating

d b t both th [ith 118
T P L AL RS
/
o hd 5L RQUILE, 140200 ERTCTL EUROAAION oy be v

and thepgevigiomes esgia fan §rhis st erlecaxamplalof & muabbplammm detibe Further, in

X h The ,exhaust ou
the bro?%e eg ﬁaﬁggl%p Emigg fa&neaﬂevémeﬁgflggﬁ? PS@? t‘ié%tli]‘d‘F Zt%ﬁ@e
vacuuncaibripblyod’ foehé carbirtivgehaayéce 50. As the gas flows
alonﬁé}thls path 100, it transfers heat to the heat

the fortaed partion pf theelenam 5%J§ca1ilamlg%1ppbrpqrb¢n o4 that couples
over a c}}@x%él%@ﬁ%ﬁ? Qﬁ@gﬁé d‘ﬁﬁ% ytlé)ex 8e clon Go#gfj ?r?/h%at %ﬁ% nger dyavme 50, also

shown mdfigu@tce dAdyancheBeeit #l Figiredf, pbjﬂ{dnl 118Iha® B Oppta Dpdride 130 hat
heat transferred fromthe gas is conducted to t hése
commupicaies YAR t4n HPRE, @OFion of sheequnlustign charaber|98w Alsa, 881g4n bahesen in

Figure '?,ﬁ)%%&g§481ﬁtd% a"’l§werdéa1§eﬁfﬂggl}% R @ Wnr[lﬁﬁg}tgy \K’lﬂg %Vi“%\ﬁgr portion of the

hrough these openi'ngs cool I'ns
combustibs chiysbe¢r®s. Opeaingt IS2npbes toatle Hownstidam ﬁd&@bﬂ&tw@@&he airflow

i nal , th f th h
e G B S L S L LA 085 e s
commuhBHe8 WAthUhE fi ?t@1d6p r @{?%ﬁl"ﬁgllXO '3) el t%"ﬁi@gpstnlé@lﬂ st of tl'l:e device 50

Even nore preferab e exhaust gas tenperatu
throughghe air dupmdy portignd48 dheredfand 5hlib5:odﬁgmﬁaﬁes Wwah ﬂ&rfaﬁ pIenum 52 and

e Sy A T Db SRSt
combusﬁbﬂUhﬁhH)@®6ny foRSMEPArhBiBntehdkAfcdhQRe chaniber 98 YR Jb%nmgs 150 and

carbon di oxide, nolisture fromthe presence of
152. At fhed Junedurg, th@ﬁ%é@faﬁcbmeaséﬂdqusrmﬁi thgfedl ylelibmedby nozzle 104 for

cmnmmﬁgﬁ%ﬁﬂ&¢m¥ﬁ% é#éfm%&ﬂm%%h. mammal i an exhal at i ons.

IC COn PgFon reaction mnimzes

[@)076]eF ignienkd ﬁl&stteh@s the 66@deRzaE 28 2R iGN HRted WdUStruction is
he resulting exhaust gas is a superior attractant
removalﬂ&rﬁ%&%%@@ RitISdIoh & ReqassaTy deatirs e dhe uppriteng pésheowzzle 28 has

o 0 L SRl BT b o

I'i an” ex
154 enablgriloe nmleaitﬁjto@enmtntﬂhtodhe tuge lfiéprcﬁzide&l dnl the @werBel periphery of the

cribe fan 54 red by an _electrica
exhanst QR HOT o E e OBy e sahicgemess dptice sy Ehesadugs 156 can be
best seeABNEFigARES a@PRY, €ThSnoRRWR € thddit lbg%lfghfn%l th@gﬁeéld? of the slots

delivered by cord 66. The use o
154 witle heregs Iiﬁnmoamgethe aocztz&lthaxmlw\epwadmmml ilee Ingd 156 reach the

re of t l.on t he povver for
bottom ¢iife SR ¥ 54 i Feriling € apgHiE dhi 2 eBibuise oSy be
[967TIVA @uﬁﬂ]é&ﬁbﬁhlﬁﬁﬁecﬁ AUH&ESD eléﬂ&ﬁ 188 1?@15{11%%&1 ﬁf’ehe iT(.‘R)&Mﬁ'rend of the
panel s, or the conversion of thermal energy

nozzle 2§o r?élssmaegtrﬁtmm skenent b6(éineh1dﬁs g hbusime @/and aacapi 164 for closing
the open%o%t%h?g' dd of e flcbl?smag . ’fh%%g{) h84 %gs? sdnap-zndf %leglat tesnl 65 for releasably

securing it within the housing 22. The attractant used inside the housing may be octenol or any
other material that mimics a mammalian smell that will assist in attracting mosquitoes and other

flying insects. The housing 162 has a plurality of openings 166 for enabling the attractant to
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[0074] The fan plenum 52 nounts to the conbusti on/ heat
exchanger device 50 by a series of fasteners or other

w@iosaid4e0 at t achnent neans, such as an adhesi VECDUSHN&WI4706
fit features. The plenum 52 baS|caIIy encl oses one

.. .side of the device 50 an ro n.

i with g exgeih SRk oG et P ARcRhaist g e oGS Bhs a pair of

internal ﬁl@h@éﬁ @nsV\fHSQ:Hat' gﬁﬁﬁfh éiﬁzﬂi&@s 1170 bh @b ®z8le I A b@lr of screws
| enum 52 lows the Tan 54, which draws air fromthe

172 are insedest 1ntmﬁla$@eom@ms zmd rtie Hieghrensied pRIGONSHS taelcassbly attach the

housmgﬁgzm \R"ﬂgn %gfusgr &etlgﬁ at{%ﬁ%a%’t%gxrl] ?3% r&ﬁ%@ Al éq{lgcedl ad eeded by

remov1rf%ﬁﬁé‘h6b§:$e AgtZndod ehh@ tﬁ@U@JSM t@ra/chésatheemi@mggﬁmdlevu ce
0 and out the filter 61. 18 WD 2004/ 105480
0073l IRt igumgs  7- 10hbe cantralieri/ Qe dessHBed With gefirence to

the exem%olg@ﬁong 191 o Rishct W tﬁ? gEﬁm S V)!f' g]ézqug?gﬂ{ ﬁ%rﬁfbn When the

€ I nsect In wever,
flying irthesti tfa@pﬁxlglde&hb&Oﬁ@mrmd&ﬁt, af ghcavrvhycmﬂmhmagonltrellelswtumm the fan

t he provision, of Iefan5 ust one e
53 and oy s oot B e 00 e b s e AT e s o
the fan %g fe&gg ml‘l}g ¢ %hcﬁe LoNRIME @@Wlltl %B% sHBY l@@ncﬁﬁ%dld@% ﬂi’cﬁcatlon to

create t vacu d supply air to the
the userchatithese was an kanbeith tl[eOtBﬂ 54. Omct Ili&a fani5vas on ot tlhlednagnbstlc tests

o e LS, 0 S AR A S o
solenoid® EIG RGNS mghl@é}/ 1@@ ghd EéﬁW&mﬁ&i’sh@ EsPO thél k&@of the system at

own I n Flgure . be seen in |gure portlon
208. Thbékﬁagmstlcawsupfptm reswrthm gysm@ inchudes, fop ereaunle destio g ibe dgniter, the

i e BRGi E35F SRS, TR i, e

controuemm ﬁavﬂulé an iftBEation Y &at &StoWHith tesefalledyes nmkfeltetdmy 222.
conmbusti on_chanber 96. Openi ng1i 152 opens_to

[ﬂQé%NmsT—h@ eentirodier €0 eheék&the\x@mp@raﬂﬁ%o be sysen ab? Hwndss
indicatetl gﬁ %%r}i aﬁ%}g}) cg%trutépfb?ser\é%(gl%flmﬂﬁﬂ 70900 ﬂ?&"ﬁrg&sg égxﬂl ues.

hus communi'cated w
Howevdrhig tiid fetn@erabire TOHenbtgachbd wathen® niiouted)ehametese aumtmudte to 224

of the devjce 50 through the ajr.s I ortiopn, 148
where s @p oS en e Wil D i B bt en 34 € 51osed, the
system @g ﬁmgﬁgr? is b?e‘cli &, rBahd c&{) troilet '?O ffRStds lﬂ&ﬂie%er hBethere is

ena es ambient’ air to be delivered to
no gas m mlnﬁauaﬁ]t i Hithe temmmtur@ Shénk dt @2 isepsaetbthem thedgmiter hﬂ tuugﬂd off at 214
e chanber 96 v eni ngs ,150 and

{.
and at 31 §rib6 GRBRETEHE ofihe PRIPEY o Reked A6 1A Rew Rty o roeched

within tfrH@ii ’%1@ Skdoeey &ehtivesto Qﬁ% VhbRARE 0bntrSIRIBPS e Ih AR&HHM inft@ile and
e process descri bed above. [0076] Figure 16

penodmalllbl lahmkattlmtempexa@uc,lo@nerwmzch@cczgrolk@hg@ds 9 ﬂletqp@ratlon described
ctio

rat.ed.cons re bl | t
above af %thfl 1§ INGICAIES Jo L © gseﬁg]aag]%egﬁ ?né)o\égﬁsdﬁ Eheatﬁil% e tip p er end
[llfosbran&&&ﬁé ﬁm%&l bp&ratis MBHE 204, thelGortRuel MG satethat the
hat are each essentially L- shaped. These | ug

temperatareds bitwgers T2 eed TI5K itisathesystom cqptinyes i@ gperafemermally.
Otherwggﬁpxg gpgsit%;r? 8#) hgﬁglgsuagt%m%)gr%uﬁ% %’aﬁr%elgangg p}&%ssi e{gtd%gcr}i%led with reference
to Figure 18.

[0081] Figure 18 shows two possible situations that may occur if the temperature of the
system is not between T2 and T3. The first case 228, is that the temperature of the system has
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exhaust outlet port 138 for the conbustion/heat
exchanger device 50. These lugs 156 can be best seen

WO pooitg4se 9 and 10. The nozzle 28 is nount ed BPYI/US2004/014706
allgnlng the open ends of the slots 154 with the Iugs

e ST SR b S o IR Rl Hh e

1nd1cate<{ %Qﬂ? NGetthss ﬁi@ﬁ;ﬁﬂeﬁ &30Nthe s61eAEIHVW198s HirRRICdH, b igniter 134 is
A sUppl enent a insect attractant el enent 160 is

turned ommmdtth@comroﬂlhecheoweihe émﬂemﬂemn@atun@ ZH itlee pygtenTieaperaeetdoes not

mcreaseg%g g 11F Fnei %sgpﬁlcg’t%g ﬁg@%gg%? cotn%rg g 5| 139161% ’f,?ato(iIheauser that the

gas tank h@é&ﬁbt@gaslﬁ@\noﬁl? d@ﬁﬁlbé@ 4yithadspebiep-224. Qf mﬁwhﬁerlﬁ& d@¥s increase
rel easabl'y securln%dlt wi thin_the housing 22.

to T1, thaﬂgm@tﬂ%ts toened offraiddbe eendrodlsr 49 ﬁlge%yledémﬁ@lta&;w as émdlcated by
236. Ag\ﬁr%/ Ff tgg Eelrn&e?;ﬁt ! If He 4 C)}gtae&n H&Jpn%?‘reﬁcﬂm &ﬁﬁpﬁﬁgeéé 1P31|39tted by

attra IToes an

238, operdtiRacha. of'ﬂitﬁcahmg?zhﬂghéééﬁ thlﬂ&l?ﬂlsrdmptinﬂI ycafr. @Dtﬁeltelgﬁerature T2
166 for enabling the attractant to 19 WO 2004/ 10548&)
is reachaHQy 102 G500 TR H GVl ilse iR (EHdSBRAAEY T§asnofsgpched for timed

(shown cps% Pl e %?Efén?t ke ea%l %ﬁe?éﬁ’l ng H6adPUS TG dR2, ifdR @

a|r intern por i'ons 168 that align
temperawté Jibe@ eorearg abdve0T 3)W1tthT4m]z<z faa V@il reraaimainr footingly thasolenoid

110 will ot g S ITesiI B RS T Bt apOpies 1 Too igh.
[Egétﬁ i@ st6ema Mbe @4& hg V\!‘h%ﬁrthéjt%ﬁipéﬁa%re bh ﬁie%tyﬁt%ﬁlci(ﬂﬁtbeWTz In

emoved and replaced as needed by renbving t
this casenthes peite? 8 34 tatne pe aidthetcoatreligy 7084hetks the ttoypsratins of the system 10,

. .. housi [ j O 0078], Referring now to Figures
as indicafel B 3.8t Ef, e [@prortiee R P oL oo Somigter 70
returns thO sysidif 1628 HBHAANOpbtBe eile 2381 DtRGGAedMREenibI & 70HBdicates to
principles of the present invention. en the flying

the user, asgpeetiousiagescribedd dht 6@ e tank K2jp gE@6N, as shown by

é@g.}]oﬁgﬁ%re m“:r}%gtﬁ%‘g i c celgljgﬁ%? Bk (#}8? ‘3;1%&3% ﬁ%ﬁ%% 3 1Q pif. When

the systeéhh 30 XBtred off) as kndidatdditsy 3020 th‘easlohﬁold)dfr 70tvhid] leave thd f4nai4 en for
to turn on, the controller 70 wil] stop the system 10

time2, clpselthsrselangid Y, elaeh badgniter {8+ andydisghle ferqnaitmetinay for fe2, as

Ji or with the fan 54. Once the fan 54 is on and
mdlcate?ﬁgggi'agnosti c tests for the fan have been passed,
[0084]CTiet tempbraturdddesaiticsl Zbove e imdbe alsovieredemptaey efppodio®nt, 600,

and opens the 0 rns on.th ni t
500, andh DO BEreSH HATSIATLgh bt T4 P THPCERIELY-o Gt pepdo the times,
time0, t1§rYe§t %?tthl §nd Eﬂfé 4dalré‘9n§3’55t UCardeSniftited &%&ﬁﬁlyoﬁ“hé he

ystemin for exanpl e, testing the i gniter,
temperatdnmandsimes glvdnsab@mb emmﬂiy exehnaolmwgmdalge Brekent inveetl@l should not be

Y. TRV NE T AR s METENG) e—
[?@83}4131%9(1 garﬁ% It&doon%ubmh ?aﬁsﬁn BYaded-of fARHdhs Maxhe

he control checks the n?erature of the system
functiona de@tibedabbvastre intendied & belong examplg ¢f sawrehmemlﬁ@dmethods of

eperaioh GRS B Pl B AR R B 0
the operFlidihRe not Bhtih REASSS tHOBlepRWnliA Faddes 17-19 or described above.
[0086] The foregoing illustrated embodiment has been provided to illustrate the

functional and structural principles of the present invention and is not intended to be limiting.
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where the fan 54 remains on for tinme2, the solenoid
110 is closed, the igniter 134 is closed, the system
wo@rookeragd on i s disabled for tinme2, and the coPeT/051084/014706

70 indicates to the user that there is no gas in the

N tank. 1f the tenperature check at 212 is passed then

To the ke, fhe RIS T Grpi@IS Riendad 19 encorpies al abiqrehionshedditions,

substitiBHP Shdt t i ' L Pinol :
B e M i FoP OFthe o Pime shiphed taims.
continues to 218 where the controller operates in a
normal node and periodically checks the tenperature,
ot herwi se the controller goes to the operation
descri bed above at 224 where it indicates to the user
that there is no gas in the tank 12. [0080] Under the
normal operating node 218, the controller nakes sure
that the tenperature is between T2 and T3. If it is,
the system continues to operate normally. O herw se,
the system 10 enters a tenperature mai ntenance process
as described with reference to Figure 18. [0081]
Figure 18 shows two possible situations that may occur
if the tenperature of the systemis not between T2
and T3. The first case 228, is that the tenperature of
the system has 20 WD 2004/ 105480 PCT/ US2004/ 014706
i ncreased above T3. In this situation, the controller
70 will turn off the solenoid for tinme2 as indicated
by 230. Next, - as indicated by 232, the solenoid 110 is
turned on, the igniter 134 is turned on, and the
controll er checks the systemtenperature. If the
system tenperature does not increase to Tl within
tinmel (as indicated by 234), the controller wll
indicate to the user that the gas tank is enpty, as
previously described with respect to 224. If the
tenperature does increase to Ti, the igniter 134 is
turned off and the controller 70 checks the
tenperature, as indicated by 236. Again, if the
tenperature of the system does not reach T2 within
time3, as indicated by 238, operation 224 of
i ndicating that the gas tank 12 is enpty will occur.
If the tenperature T2 1is reached in tine, the
controller will nake ensure that tenperature T3 is not
reached for tine4 (shown as 240) and return the
systemto nornral operating node 218. However, if the
tenperature does increase above T3 within T4, the fan
will remain on for tine2, the solenoid 110 will be
cl osed, and the controller will notify the user that
the tenperature is too high. [0082] The second case,
244, is when the tenperature of the system 10 is bel ow
T2. In this case, the igniter 134 turns on and the
controller 70 checks the tenperature of the system 10,
as indicated by 246. At 248, if the tenperature of the
systemis increasing, the controller 70 returns the
systemto the normal operating node 218. O herw se,
the controller 70 indicates to

1
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the user, as previously described, that the gas tank
12 is enpty. [0083] Figure 19, illustrates an
wez@apbasy control for turning the system 10 oPET/UNY964014706
the system 10 is turned off, as indicated by 302, the
3 I 70 will leave the fan 54 on for tine2,
WHA L DoI enoid 110, close the igniter 134 and
di sabl e the on function for time2, as indicated by
304. [0084] . The tenperatures descri bed above are, in
fhe aBollEnBiusss teappingdsyiverenfigured oy be 8od withalfieDO®ply
. T1l, T2, and T3 respectively.
Contam&%g{?%zls@g%ﬁni%#gr{sgﬁe timeQ tinel, tinme2, time3,

ammsmtrtfapébhambers 2, 5 4, and 5 ninutes res pectively.
The t epper at ures and ti.mes given above are only
%Wﬁv%w d&ﬁ’&et 3 gnghusHen deNieseqrBprisinG e ullﬁﬁ@prttf@r connection
with thécm e]'ﬁ)% P t ese t}%{&{ﬁeggégﬁ g&b{l&&;élr A ﬁ%ﬁgfé@dnﬁrﬁbﬁg%mg sa1d inlet port
with saiBrerxhaﬁsy ps@,&ﬁaid mg:,t poitt enabdimizrthe fuet froanthp €uidl etipplato/AGW ity said
of nctiQ d t.he_ functions described above are
combustifp éﬁ%'aert B gan HOR{SHAN & GFats @) SXAUSE B PR stid gombustion
chambef®t hods of  operation for the controller 70. In
general, the controller 70 shoul d operate the system
di0extrast quitlet, spé reahaushombeUemgksommmmaredemtﬂntmfexhhm port of said
t eps _.sho n Figure 17 19 or scr |bed bove.
combusfiys BEyiSa b P Gty R P ALER oW quivigeidy through
said exHINVIUHIRESD Batl ihbdétst dt@dRed foQhe EMBEAL Hﬂﬁﬁie ift @Qid%kﬁéflﬁf Bsalin fiy
principles of the present invention and is not
towards; saidelpapping devies; | i mting. 21 WO 2004/ 105480

T X NS T

fuel suppBdidninedtsr beisgbgistritibd @ i5e ortheSEd to/fk Tl Su l%r IR éhab[bedehvery of
spirit and scope_of the follow ng appende ai ns.
the fuel yyyherombrgtioreediapbey {9ssonbpeioibeco\HAT |'S CLAI MED 1 A

{54 68, OB B L5
combustimrp]nainslian,ghe dnshing iddt beingroahentdtade with B ¥Sirt®td enable fluid to

C sai.d co ust on de |ce conprising an inlet
ﬂOWtheﬁ%}Ptm?lB?h%t&Fﬁ% n:iglj %thHC #EbFhel suppl y, an exhaust

PE B B SRR AT A9 04 i o
into the eombhstmg chhmbénras therfushingenietitol fhushp lﬁﬁsﬁthe ﬁémbus'tinn ohamber, and
(b)aclo % < (i:OﬁbUStl on chanber for conbustion therein to

SFLROSIIOL exhaust gas within said conbustion chanber:

an insect inlet communicated with said insect trap chamber to enable flying insects to

enter said trap chamber through said insect inlet; and
a vacuum device communicated to said insect inlet, said vacuum device being
constructed and arranged to draw insects attracted to said trapping device through said insect

inlet and into said insect trap chamber.

2. A flying insect trapping device according to claim 1, wherein said valve is a one
way check valve permitting inflow of the fluid but preventing outflow of fuel and/or exhaust

gas.
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an exhaust outlet, said exhaust outlet being
communi cated with the exhaust port of said conbustion
waleaisaes4ssnd bei ng configured to all ow sai d exhe@BUSYaE014706

to flow outwardly through said exhaust outlet so that

insects attracted to the carbon dioxide in said

exhaust gas w || fIy towards said trapping device; a

Buel uUAPhY ineBNephits RABBHREGAL ofcgalﬁlfzewhe}eeﬂ tHRQfalve has a

of the co ustlon deV|ce sai d uel supply connect or
removabhls e9yeonst ruct ed to be connected to the fuel supply

to enable delivery of the fuel to the conbustion

chanber for conbustion thereof;. a flushing inlet

ae par N Ryihp Qﬁb@t&taﬂ)pfﬁgﬁievﬁdéﬁbbdtdﬁl‘gﬁﬂ @R, aftther comprising a flow
nicated with the conbustion chanber, the

regUIat‘?Il Qﬁfﬁbﬂf‘gtoqupﬁ?l@éﬁﬂ@" duangicthsbnlet Ratkh a fluid source
to enable fluid to flowtherein to flush at |east
sai d conbustion chanber; a novable structure novable
et vvee%nﬂylag imsactamppingaiivide@ancatingeasiairaldl atkrin §didivave is
to fl ow c{Jgthe (iorrbustion %?riﬁnber via the flushing
commupjppied Wifh srav v aegnlaglio 4He caahip thafwid te Aavribereindq iosh said fucl
regulaté%ﬁ%ai‘&l PRSAddit R to%&d‘ d%ﬁﬁ)%tldtf‘éh%ﬂ ?mm ni cat ed
sal sect trap chanber to enab lying insects
enter sal d trap chanber through sal d insect inlet;

nd a cuum deV| ce. co nicated to ﬂ sect | et
ga. o O RGPS g L aaCe v e Bk gpdicqBbustion

device ﬂm\ef tRRREESa %&tﬁf}@@élérﬁeﬁt%sﬁﬁbéh Y RRRA R ARG 6 E}%%Q Raid

sai d 1 nsect inlét and into said insect trap ch
catalystelengerft Ihwlng ajcatadyst de}awﬁh agluelitycd esscotialti lmgsat elongateatmondults

AW

said exi@dust peet, sﬁﬂ@é’@[ sEHABUBEudBIRS: cathdyt it 1F A0V LAMERH that, during
PCT/ US2004/ 014706 3. A f yi ng 1 nsect trapping devi ce

operatigqg €ORV$its gaqb@n aagiopide in ggid .egghamst gas tq gprpen drpxide as said exhaust gas
flows tl{rS %p& aoﬁgéf@c{conﬂu A flying insect trapping device
r

further conprising a flow
regul ator operabl e to control fuel fl ow through the

Lnl et 5. Aflying insect trapping device

dccor d‘f ﬁejngdnﬁbﬁraﬁmng %Yé?eeﬁcﬁo@%g&oﬁg}lmé: iwdherein said combustion
devioe B A Y SRR LR G §Ap R 8 o BRB N o
chamber agsifeamocrf saticbatadystl elenent, spxdrturbu}enadtﬁduéing strmctami Idtving a plurality

onmbust i hanber in nsect. tra
of aperiE AP 1 Berp pacril s i haE e SORB P Rg athyst bod said
apertures being configured to straighten the flow of fuel from said inlet port to thereby reduce

turbulence in said fuel.

8. A flying insect trapping device according to claim 7, wherein said turbulence
reducing structure comprises a catalytically inactive body and wherein said apertures comprise a
plurality of essentially linear elongated conduits formed therethrough for straightening the flow
of said fuel from said inlet port.
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device further conprises a catalyst elenent disposed

W thin said conbusti on chanber, said catalyst el enent
whawiungs480 cat al yst body with a plurality of esBenUszbi/§14706

| i near el ongated conduits for enabling the exhaust

as cr ed in said.conbustion cha r.to flow .
Bher ot R yaiHnTeshARERS Saice WALt MorE Somguseidydulence
reducin%%%ct’uf@fuﬂﬂbﬁ&_nﬂnfs@@ 2kt thin gﬁfu'séiepo‘gﬁfogEdl _@Jithﬁrh:ﬁgd combustion

uring operation, converts carbon nonoxide in sai
chambezbhtwesh sgiddnlebparhaybsaid carlytieallysinacive besthemast appatwres further

f.] t he i.d el ted. its,. 7. Aflyi
comprifipg B e 0 ARG AEUTCAR e Pl QRS S IS beippdigured to
initiallysst SR QUHE FoOdY saflEfieT Rombaidialet oPr i ses turbul ence

reduci ng structure disposed within said conbustion
chanber upstream of said catal yst elenent, said

e of 25T AT LB RE PRELLAROAHL Bl MuRhorghmyBiing o heat

exchangdt€otadeihg & ta@hpaaiutt eail sbbud @dyio pptakimaRBy bieht temperature
) eing configured to straighten the flow of fuel from
pnortogg@c@mg(ﬁagte)a@pqtopgett hereby reduce turbul ence in said
fuel. 8. Aflying insect trapping device according to
claim?7, wherein said turbulence reducing structure
¢onpr i Adlying insdcatryppic@déviced maoidivetondslyn Brvhankiarsgidvacuum
. said apertures conprise a plurality of essentially
device Isjaaagle Eongat ed conduits formed t heret hrough for
straightening the flow of said fuel fromsaid inlet
port. 24 WD 2004/ 105480 PCT/ US2004/014706 9. A flying
l2sectA flyiapmsect toppingadeareacchrdmgtio ckaimil pfiBthenbemptising a
control glfogtctpg{g? lng Ceﬁﬂ(g}? ?%Jg%lizggr, ﬁ%&ﬁ%ﬁfrgﬂ%&feﬁg:q%ee#b eg{cggcrcgn%rgfth% regulator
such th&QROHBh1a8} deGPATBRI ,ﬂﬁ‘@ﬁ%ﬁﬁl@ 19181 sbrt M £deriBObF inddrehi®&it Pulses during
catalytically inactive body, said apertures further
operatiggbnpri sing a plurality of holes fornmed through said
di ffuser, said holes being configured to initially
straighten the flow of said fuel fromsaid inlet port.
19. A dyihpendettaepbin e Gorfipidise according to claim
1, further conprising a heat exchanger for reducing a
£ &gl sppnly centginmnggomigtblgdeclgas t o approxi matel y

QQPI ure prior to reaching said exhaust

ou Sg{{.ttrag?%mﬁgéf’yi ng i nsect trapping device according

heombaitionldevivhesail constiston devicerRonsrisingear Siled pdttrfor €@nnection
[ pi ng_deyvi ce according t

. fan, 12, A fl |ntginsect tr%p_ . 0.
with thecﬁgi FHPPLY, PR K P.‘B'Frﬁpii (AR ustionshamyey eymmpypicating said inlet port
ith safdQXhhg bbfiGsaldBi1ck Sl OFuel B (GORIL tPREQInto said
W Saoper a‘g%tg to contr hﬁlwteﬁe r ggu?ateor sucﬁ'E t Elhaérﬁ% he o sat
combustiegchanber fdetaviensusf aoatbustiomihgiein toecreat et extonst gas vathin said
seri lels 1(3)f intermttent pul ses during
combustion chamber;
an exhaust outlet, said exhaust outlet being communicated with the exhaust port of said
combustion device and being configured to allow said exhaust gas to flow outwardly through
said exhaust outlet so that insects attracted to the carbon dioxide in said exhaust gas will fly

towards said trapping system;
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operation. 13. A flying insect trapping system
conprising: a fuel supply containing conbustible

WO o@i/10580 | nsect trap chanber; a conbustion deRCTES2004/014706
sai d conbustion device conprising an inlet port for
connection wth the fuyel exhaust }Port

afe%ﬁﬁmlv.ceweemws@m%%%?gﬁ? %#apgg they¢aupbystiet a8, sad
fuel su &% Boribdr @ﬁﬂeeéh t@ﬁ{etmey Pﬁm th |eﬁ£b1995ﬁve?§‘ abthk 81 td fhe

omt fuel suppl low into sald
combustmmtmhmnbmfocbmnhmtlohdinermfntl nuous conbustion therein

AAhER arephik o ok el Bl Bl 6 i icHed pih the

combusHORTMALBAL ﬁﬁl ﬂMshﬁhgtlﬁ'l@t Bih@bsiineB@ple with $ Aufll sopRERY ShaO fluid to
devi ce and bei ng configured to allow said exhaust gas

ﬂowthcmnfﬂOdWSblatlﬁast@myi combysigin cheaibgr;exhaust outl et so that
nsec ttracted.to, the carbon_ di oxi
e uR bR Rp Yot Eel PR dafh S5l g™ pliowing i to flow
into theWenARRHor SdiHer Plath/8asids it 16 BlustRatl 1ok tl&ttf@)ﬂ{bﬁstlon chamber and
connector communi cated to the inlet port of the
(b) a clessepositiobn devi ce, said fuel supply connector
t. f f t.h
ugﬁ%& 18@&%0918%{] 1C |8 (%Vﬁﬁ’lgﬁﬁi n%xséc? ]trgﬁ %ﬂrﬁ ‘ﬁ{) F%aﬁole%/ ﬂgrné CI)I%S;%CtS to
enter sadd frhp! Slnitg:r Itlﬁb&gh @@ﬁfsadt&nlfsf amit he f ueI suppl y
connector .and conmuni cated with the conbustion
easBeR devieroqpgupicatgd topad Msestiplet shideaewBT dovips briag
i
construuteﬁ aﬁ% 21?‘%5%8 é& E‘gﬁg%ﬁ% %&Ijégtg%cgsralé HQ%{}%%(S%@ %l{rrg%%ﬂ §ﬁ§cpmsect
inlet andomalshid thectvegnciaa)bean open position at | east allow ng
fluid to flow into the conbustion chanber via the
flushing inlet to flush at | east the conbustion
qhanbex R indd} tripsih® SRR ASdokdiAP 1o ABink 15 e\ﬁﬁerélﬁls%'d valve is a
communicated w th 'said 1nsect trap chanber’ to enab
one way khédgyalvegmonitinginflomt ef the il hut ppevehtambet o rod dig and/or exhaust
said insect inlet; and a vacuum devi ce conmuni cated to

8. said insect inlet, said vacuum device being
’ constructed and arranged to draw i nsects attracted to

said trapping systemthrough said insect inlet and

LAt o s/éﬂgmgrmwt trepripg sYsiamb apcording toclpiny | hgvhergiadhe valve has a
remova%{ ac%p\), g system accor ding to claim 13, wherein said

ve'i's a one way check valve permtting inflow of
the fluid but preventing outflow of fuel and/or
exhaust == | . . . . .
16. A flying insect trapping system according to claim 14, further comprising a flow

regulator operable to control fuel flow through the inlet port.

17. * A flying insect trapping system according to claim 16, wherein said valve is
communicated with said flow regulator so as to enable the fluid to flow therein to flush said fuel

regulator and said inlet port in addition to said combustion chamber.

18. A flying insect trapping system according to claim 13, 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
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gas. 15. A flying insect trapping systemaccording to
claim 14, wherein the valve has a renovable cover.
wage4A0%Byi ng i nsect trapping system accor di ngp€DUSL084/0m4706
14, further conprising a flow regulator operable to
ontrol fuel flow,through the inlet port. _ 17. A flyi
for enafifRhE exalleh el o LSt aigh Shanibeh s theipreh Towerds
said exBatisEporalsyia chfilyst BEAR Rl Mélﬁi@ﬂk@c{i{r@iﬂa&ﬁ%ﬂhﬁﬁ @liring
S0 as to enable the fluid to flow therein to flush
operatietp icgn¥egis |carboa gugrwiate inmaidszhaist gdsdp cpion dioxidelal eidoexhaust gas
' ' hanmber. 18. A flying insect
flows ﬂﬁr?g%g%ag%&ggg#g&mb%éﬁ?di ng to claim13, wherein said
conmbustion device further conprises a catal yst
el ement di sposed within said conbustion chanber, said .
d8t al ysllyiag Ewesitirapaingriystameecendjng totsdrdm 18, wherein said combustion

: [ LV [ I.ne ted .condui t 6
device o8 dpefisEl B BE et o 9le UsPRR A AR dpirBustion
chambee xibgitsain faaidoratadys dldntens akid tafbuikust tedcieBaretrd vidOVplurality
theret hrough towards said exhaust port, said catalyst
of apertyigprichied ithsgame gperrldirectipn ps dercppduitprispidgatalysbody, said
o . I I
aperturficltcon RETR) Sl gleR IR Aty S ERP BRRARIE ppf 3 lfeby reduce
turbuledideamsait fiwedugh sai d el ongated conduits. 19. A flying
i nsect trapping systemaccording to claim18, wherein
said conbustion device further conprises turbul ence
p@AUCANGiSd Irid6dt Qfa§¥ﬁg%9ﬁ§1%dac%rhﬁftg'}o gl 1@9%&%&1 $HH turbulence
_ Chanber “upStream of said catal yst” el ement, sa
reducing girgeibusiromprisei i aty yitallydnaatioe bady agl whedein said dpertucds comprise a

.apertures.oriented.in the sane neral djrection as
ploratief REL ol et B o e B iy e o s Bl e low of
said fuebﬁbﬁggammejtguﬂ_ed to straighten the flow of fuel from

said inlet port to thereby reduce turbulence in said
fuel. 20. A flying insect trapping systemaccording to

aim - Wk ' ' | epce . reduci struct.yre

£ ror v Bunt BEEEL o bl b LB G or BROCHT St B Foutonce
reducing siruttap durther s mpeisgard wtatiel yithinr diffidey positigesacs@hih ¥aid combustion

| | near eL&n ated conduits formed therethrough for
Chambegt’?tyﬁah%aé g noRernd)sgi cofalytically maghye bodshrsadiapertuspsefurther

_ _ . : ’ . < . . 0
comprisBfY § plugbty CF RN Rome ARG DAL ! BRO6GHE Sl o
initiallyfstreighten tloofipw iof eaid duel dioat saié infettgoirin di f f user

posi tioned within said conbustion chanber between

said inlet port and said catalytically inactive body,

Rl d apgyihp RS thphf's k&Y i3 i

fornmed t r%ugh Sa;gﬁggg§§§g§§&§§gﬁﬁﬁb1ggﬁ%g%ﬁgPEmﬂﬁA£§gahem
exchanget ffrireflnciang a temperature of said exhaust gas to approximately ambient temperature

prior to reaching said exhaust outlet.

23. A flying insect trapping system according to claim 13, wherein said combustible
fuel is propane.
24, A flying insect trapping system according to claim 13, wherein said vacuum

device is a single fan.
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initially straighten the flow of said fuel fromsaid

inlet port. 22. A flying insect trapping system
w@ewmenei4sy to claim 13, further conprising a he@Er/UuS2004/014706

exchanger for reducing a tenperature of said exhaust

gas to approxi mately anbi ent tenperature prior to

reachi ng said exhaust outlet. 23. A flying insect

psappiA gﬁtgstlm aesng sywent @c@hﬁhgtoléiammg [ @tRerS®nthrising a

conbust i fuel i's propane. flying i nsect

controlley &5 5pnigolins thenfla torg thewoatratkmbpmg apieeabd¢ 1o eomirgl the regulator
fan, 27. WO 2004/ 10548
s At RO0BL e IR AEOSE IR s curne

operati@ccording to claim 13, further conprising a
controller for controlling the flow regulator, the
cont roll er being operable to control the regul ator

SHh Wit BRe b euflelbuBliRe b Blich 1 QNI 084 movatie

duri

structuroieriddes @rvalve6. A flying insect trapplng deV|ce

according to claiml1l, wherein said novable structure

includes a valve. 27. A flying insect trapping device

cor

o?te \A%yf?}ggé ﬁlsgétq{agb?n% d[emg @ct,dri:célé tt&j%l}égh g, tvﬁe n sald valve is a
one-wapeelvedi ng to cIa|n11 mhereln sai d novable structure

i ncludes a cap renovably covering the flushing inlet.

29. A flying insect trapping systemaccording to claim

é@ meﬂﬁhg in%8dtdra ﬁs?tf%bieeic_e itédf@ihg i Sclafif 1 U RSreth 43l ¥Bvable

. Aflying insecC rappi ng system according to claim

structurg mclnme reap repdibliatovering the flushimguelgt.val ve. 31. A

flying insect trapping systemaccording to claim13,

wherei n said novable structure includes a cap

2@V AMiYin€ MéedtitRgpind &yttt dibinigb elaim33, whedelysaidmovable

i nsect trapping device according to claimil, further
structure éeipdesiaryglvg. supporting frame, said insect trap

chanber, said conbustion device, and said exhaust

outlet being carried on said supporting frane. 33. A

80.yi ng flyisgisedtiappingGysymtaecordimgas diairg 200whkinRalBvalve is a

further conprising a supporting frame, said insect
one-way val¥€.chanber, said, combustion device, and said

exhaust outlet-

31. A flying insect trapping system according to claim 13, wherein said movable

structure includes a cap removably covering the flushing inlet.

32. A flying insect trapping device according to claim 1, further comprising a
supporting frame, said insect trap chamber, said combustion device, and said exhaust outlet

being carried on said supporting frame.
33. A flying insect trapping system according to claim 13, further comprising a

supporting frame, said insect trap chamber, said combustion device, and said exhaust outlet

being carried on said supporting frame.
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being carried on said supporting frane. 28 WO
2004/ 105480 PCT/ US2004/ 014706 34. A nmethod for
w0 bawghosago a flying i nsect trappi ng devi ce, saiPRCT/US2004/014706

trapp| ng device conprising: (a) an i nsect trap
ai d conbusti an

GRS idPly 2L YRR OR,evhos 2Bl CUTBUSLOR Loneing device

compnilﬁg} {dyein shkRBI Yrap &ihaﬁlbbﬂl{%') Pebinbustith ﬁeﬁ@é‘bééﬁ IcBfhbustion device
chanber comuni cating said inlet port wth said

COMPIiERS A1y sltletmmrt f0f§<9ﬂ@eqtlﬁ11 évrltlptbptfu@lrﬁapphyn gn eklenusiupdrt, ahd @rpombustion

a5l FHREAY, 1 L 080 SR BORLSHY B HATEbtn e

from thedfuéli sippiai td fowrints tsaldl’boﬁ’[baﬁ'ﬂikﬁf ¢hanter d6r @ﬂﬂﬁi&ﬁbn BhHrdiftto create an
sai d exhaust outI et b communi cated with the
exhaustogasapdhingsid combasiiog E%t(Pbﬁn @élw@b OBk, baed igghaust outlet being
t f.l
commiAIEUSHE B AL, S XU ol Bl st o alow
said exhdust ga:st dflowooutwerdlyc dragh shld))ethlst outdatisd thxthiabssts &ﬁ&cted, to the
towards said pi ng device; (d) a fuel
carbon gz%@ i epiaen %eﬁ@nﬁxép‘aard@osaﬂﬁérapmgtdem (@ a fuel supply

connecttoi:| Bom ARl tHE V16 0rBEt fhe cHﬁJbg&%Ph%Vé&e? @ﬁﬁ%&rsum}ly connector

bei ng constructed to be connected to t
being doostereédsl & bel aonaccyecbfto tthee fifahesupply tohenabdo ribliedry asf the fuel to the

o R e SOTRIG  BE eb BrbAo Sh et oy
connectéP Biﬁﬂlébrﬁlﬁhﬁféaﬁ@dtwhtﬂ the c6apiih cﬁﬁ!mﬁﬁa 'Eﬁ%eﬂushhgemfelt Hﬁﬁ% R8nnectable

i nl et being connectable wth a fluid sourc€ to ena
with a fyidisgurce te Frable Auideioflovo theraim ko ﬂush @talsast sail ¢ombustion chamber ®

an insect. niﬁgy g’orugumﬁategb With' sgé({ %‘ﬁ%{:ﬁgg}) nfl 8|eé1al?lfa ﬁgf‘nuﬂbgnljin%%cisdosenter said

trap chztr@b@r’thﬁiilgﬁ ahidl inkécapnlel) ARD L) E%@Mﬁﬁ dedice cotmRfticdtéll R said insect
g) a_vacuum devi ce comruni cated to said insect

inlet, salm‘@puur@aqiw%b@mm cqasiructednanch grrenensk fudiadd ingegts attracted to said
trappm%‘rdre@irag etﬂﬂc%ugggﬁa%v 1h§73? Rt %ctl " ﬁﬁ)t dat f?]sec‘ct It‘fjaspa g%ﬁﬁ’érn %fud method

evi ce sai d I nsect and
compridig@ap chanber; said net hod corrprl sing: connecting the

fluid. so th the fl g.inlet; and flow ng the
?Q%Fﬁlqgrtgﬁw%]%‘lfﬁgoﬁlrﬁ‘ﬂl%%ﬁ’é@ﬂ@% ed combust i on
A6@MHRehe \Hhad $Rnf td Hﬁ&l' dorce! iftoSthe ' @nitudith SRintber via said flushing

conbusti on chanber.
inlet to flush said combustion chamber
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