;e3e Do jj k4l FmenTDodoF P14 Filing Date - 5 SEPTEMBER 2002 ATTORNEY DOCKET
NO 800373 METHOD AND DEVI CE PRODUCI NG C02 GAS FOR TRAPPI NG | NSECTS Cr oss
Ref erence To Rel at ed lications This application is a

conti nuati on m,mwmmwmﬁ‘co owned U.S. patent 5 application Serial No.

081 718, 643, ! ller et al., filed Septenber 17, 1996. Background
of the Invention«&lee i nvention rel ates to PHEtRiliGg Dard- SFERTEMBERD2002

attracting and trappi ng or otherw se disabling4 ) | 38 A ar,
to a counterflow device 10 that produces CO2 éﬂ%ﬁh’%ﬁ%@ﬁ@@ gas
for use as anETHEH AND DEVROE PROBUOCING COYEAS FORTRARPINGUNSERTS I aps
have been used in a variety of configurations to trap or KilT. i1nsects. /It

is known to use screened niafassiReference ho RelatedApplicationsis drawn into the
trap, and to us o ' . € | or. poL sSPn t ' e, injure
or 15 kill the ﬁgﬁcq%}%%ﬁ&? és %?’%% 'Wﬁ?ﬂé&%ﬁ%@hﬁ%‘%gﬁo generate
the suctimngppiration Seriad N&s 087 18)643, By Mairk PR Miffercéttdl 2fileth Septemtsdr #5 C02
and 1-octen-3-of (octenol), to lure the insects to the vicinity of the
trap. In soW@&onfigurations, such as disclosed in U S. Patent Nos.
3,196,577 {Plunkett) and 5, 157,%‘9(:3 g%gzgfﬂg 'EU_QMOII ow of an insect
attractant is exhausted fromt tside of a much |arger
suction stream TREirgeMtiopadlates B metiiddicand bpparatyioratiractingandled from a
pressurized canister or by the sublimation of dry ice. The C02 gas,thus

produced i straRPIRGSF etherwisadisabling: insectso ABe) inparticular.dp cuseunterioy device
bst antjAl ' i Gini f
the. | nvel Tt HRRCRETOP B3 Snliined Bolis3hdIC, fs Itk bansed ™ Y B

i nsect trapattraetant in anuitiiew fonothe tkép.ng conti nuously for about one nonth
on a single twenty-pound tgnk of propane fue|l. The device r%Jenerat es | ts own
i nsect at t r act ane4ctian ¥apHHAVR PERN Mseddn ) variehy of eorfiaksaliens, ihsar orkiugh
catal ytic VerSi [ i The
Crap devi canPearudds KRB tofucl R eAES Mate igto farPtredriacis s BRADEito

di scl osed ithetrapy anddonmeantchanital aldotricaber palsoNaneans 10 isabk, injore entire
di scl osure of which is included herein bfgﬂreference. The hot insect

at t ract afx Kiljthednseels. ithis;aieo knowpa use fap neghanisms tasgenefaigthe guction
nmbust i ' i : t i t
combust i on W%ﬁoﬁié‘e gq)ﬂl}gtog%géngﬂgg%ﬁ&ah&wgygﬁ g}ag@% 4hd 12HQ%R-RBPI en

t enper at ure an oW a m XI ng then the m xture
i s exhaust gdctémet)\to liré the ingectstocthbaicinity obthe trap: olmsameélconfigiirationsj de ai r

Lhe 5 oxhaEhERAIScIBRet iy N Batit N 2 Hts LAt HARe ok 147,898 <ol o bag

connect ed t@qHje d;%rh%ﬂ _%%Pénng{%%cﬁéﬁfdcﬁhttié‘ BRhausied e B HbGicdRdl s
e’co h e

coupled to 'th ustion cha r generate power for fans that provide the
exhaust 20 mutsidd of memucbdarger Suction giielmi onal chemical attractants nay be
used with the de(sr/' ce to . make t&éﬁira}p ven Im)re .gff(?ctive. The.trap may

be adapted for t p@Rf ysed agian aft@dantys "Eﬁlyim@é‘ FQ_{?}“%"&_??PW irflow
vel oci ties aphtét o lt%ﬁgh;tné@blirﬁé‘ﬁd?ﬂéf- d§nest ThelP0) € MuOprodfueEddeat an i nsect

t rappi ng appar at us Includes an i'nsect trap having a trap inlet for the
entry of i resebiest tem@datuyeordower; @nchipatleased ipasubstangiatpundistedslateg a

t enper at ur bove. ambient .t enperature, and an attractant exhaust system
coupl ed to??ﬂéewﬁtygﬁgﬁﬁrﬁ?e. 15 The attractant exhaust systemis

structukwed and arranged to cool Shﬁﬂhggmegﬁﬁem@ﬁ to rel ease an insect
attractant conprised of the coole gas near the trap inlet at a
t enper at ur e abovidedinyention pevidasaa standaalenee portablppselpawesey insest rap The

aromti ¢ i Ads cpRPElat Herdtife FORURRUR By iy Rond Mitpidtra'singl - 2nd

twenty-pound tank of propane fuel. The device generates its own insect

attractants of carbon dioxide (CO;), heat and water vapor through catalytic

30 conversion of a hydrocarbon fuel in a combustion chamber. The trap device
includes a counterflow insect trapping device of the type disclosed in co-owned
patent application Serial No. 08/718,643, the entire disclosure of which is
included herein by reference. The hot insect attractants generated in the
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20 The attractant exhaust system can be structured and arranged to rel ease
the insect attractant wwth a COz concentration in a range between about 500
ppm and about 2500 ppm or, nore preferably for attracting nosquitos that

prey on humans, with a COz concentration in a range between about 1200 ppm

and 25 about 1800 ppm The conbustor can g4 Filinkchufees SPETEMBRREDOL O
provide COz gas at a rate of about 300 n/mn to about 500 mMimn. The COz

gas sour ce copibustiohwhantbercir ilutetNand 268RM thaVientheratpedele AMbichhe
attractant exhaust system can include an exhaust pipe communicating with
t he conbustemRettuihand belaveaboah 1% Xhhydnixinigwitinai, and therathet mbitpre 80

tl et i \ d t i inlet. Th tt) t.ant
oxhavst oo ExbAs R Rk RN BXRGuStuBal A tllirteionuct SSKBRINE « ¢ o
enter the dxéwnlﬂitoﬂh@ﬁabﬂh@h?llie%?sdcﬁioﬁrtﬁﬁé&Iﬁ&%dn’&énfrl&%ﬁ%&g@é%ﬁ%&%‘t to flow

out fromthe exhaustblg_i pe ou P14 Filing Date - 2002 3 A
net or nBsExbagstdubeBitipgipseais ase capturedn a posaus, idisposable bag conpectedi t h a

Pod ext enalilfe, S8R Rk, o thE skt e hetdbiadfie QU ceiFied db g a" P°
suction f agombustigeghamber genarataipdwed\for fankthausiovideahkeihaust Bdwalid out

t hrough the nmesh 5 bag, .the airflow being drawn into the trap Inlet being
directed cH@nsustiondlowmqAddiionahehemical atfractantaimay besised iwithsthef denicerto t he

| ed CO2 i h i let. .Th i
Fan and ©nIaKS thE (R SIBFATRE oreEed The Sy AU Aldbied o GRonirgly o “har
i ncl udet0 adiffeesntappes bf inseotechy adj?gﬁnti%amrveldd&tié‘soa&m glrs¥artishot side to

t he conbustion chanber and bej ng ermal |y coupled on a cold side to a
heat exchanger . IN9RE 3aRectothe inveption peovidesan insecbirappisgtappasatuisithabw f r om

the nesh b ion.fan can.he arranged to
draw t he aﬁg’f‘{“%%rﬁ@%%gﬁ'ﬁgh@??ﬁﬁﬁE’E'etvﬁ’? @%gﬁr&&?w&ﬁ'@% 2938 | east
appr oxi natmmrceﬁepabbwcprovmmcﬂagasma témperatufnabove aimbiarites a

ing the steps of providing a trap

thod of t ing i ts, 15 includ
having a (ERPITALEE 31 BUGHtraReBhexvRu System cewbled to the Guaas sqirce.

provi di i t W afed] ; i i e

m Xt uremﬁle-g?ér?ggéb?ér}gp I nu'g?g%%{g@%ts g@&@?ﬂﬁﬁaﬁ%@% "{eogil ﬁ?%k%g?g;ure and
bel ow aboigasiand to refease diinsedtattractant comprisedof theecqoled SO, gaswedred C02
gas in a rCﬂ%r‘r‘ﬁustji}er%aihgnber, irecting the heated C02 20 gas fromthe
conbust i orf"ENERLEIEL AL AJeTIPEIRIUS Oﬁ?%@b'?ﬂteteMEgﬂeﬁﬂﬁé)%Wi ng an exhaust
pi pe inlet i : i ] yi ng an
xhaust f oapprnidtef) TS g italnt CaH nirtter e Bhy oopHaifbef 107 20
i n the exheater vaper airRnstiac angmbtiairsecCatragtant| such agforekample; voidiesl. can
includﬁocatalytically conbusting a hydrocarbon fuel. 25 The net'hod can
furthef™i nclude the step of enploying a suction fan to draw an i nfl ow of
air in an upwarghely ' ' %yﬁb r i j j

m xture includes ditﬁrggdirﬁg%xg%hgtx auer1 %“o%vé%@%tﬁglfnéﬁ t%r"rea“el %@:tlbglglretgg?i on
downwar d dhel inseshatractantiwith arOpaomcentradiondn lranasge fieghweenabeut 506 ippnened

di I I inlet. Th . i ncl ud h f
et oyi o 00 22 dbrby of orE etErab tof Bitiabting mosawlon shRGEYIAN modul e,
to provi dpuphaiy, With O corieePBatish th A8ngs batvder éPg@t”gzndd;E%ﬁ%d on fan,

wherein the thernoelectric nodule is therfmally coup ot side to the
conmbus@bomberhirBe? party The coathustoncarobe structined andladraniged to@ravideatO,

h . | i i I il - S 2002
g gaSH 2 Al O RASUCHTY finih 38 ol 800 Ml ot Cwi 1t ot 1 ow el ooty
of at |east apMhextORbassodkse 640 ikfudd & cbﬁfb@ﬂag *&ﬂém’b%?%\/inr?tc ﬁggpgﬁn;i on

provides an insect trapping apparatus that includes a trap e
sucti on | BAd the@ttractantsexhaush systenucaminciudaian iexhadst pipe contrhenicatingig

posi ti oneg 4.Ngl ; (o) , @i downwar.d- f aci syction |ine
Povet contthitnb omslssbh ¥haFiiaraltet: THEPaftiiR iBs it el bt ine,
coveri3Q bhtetvvedrithe tlaptinledldndan exhaust pips inld Thé afFadtast @afhutranged to
draw an inflow of air tromoutside the trap enclosure through the suction

li ne inl eSYsiAEn funtber ingludasan exhavstifap agsitionedita sausagirdn@nieutne, and bl ow

the inflo ok t : ustor, incl.uding a

combust or é\%lﬁéquélpf %qeé} Cé()r@ﬁt& s%rgéb“ﬁgg% g%cj 12’5’%58?%&%%3&? 39.! ﬁe\”n%}’t 3'&% and

wat er vapexhdustipipge autletnper at ure above anbi ent tenperature; an exhaust |ine
bei ng coupled to the conbustor outlet, one end of the exhaust |ine having

an exhaust line inlet being open to air, another end of the exhaust |ine
havi ng a downwar d-faci ng exhaust |ine outlet 15 positioned directly bel ow

the suction line inlet outside the trap enclosure; and an exhaust fan
structured and arranged to cause air to enter the exhaust line inlet and

T o o . . T o r o



P14 Filing Date - 5 SEPTEMBER 2002 5 In another aspect, the invention
provides an insect trapping apparatus that includes an insect trap,
including a trap inlet; a COz gas source; and an attractant exhaust system
coupled to the C02 gas source. The exhaust sxlgstem Is structured and
arranged to produce a mixture of COz gas BhiFding Riten SSSKRFYENIBIGRGEAZr at i on
within a range of about 500 parts per nmiBlion (ppn) to about 2500 ppm and
to rel ease the m yet6eme8AbdgGari béRolipledto tEtrap iRkt vla &%k eﬁﬁﬁégﬁﬁhm ot

further structured and arranged to rel ease the m xture near t
at a t enperapationaf the exhaustmipe extendingiwihinrandthrovghathrusudtioh gipe Eind

t rappi ng appar.at. e .l nventian oyl des several vant ages and 10
benefits. 5%?%%@08{ f@ﬁ tttu\?g Rm&pr% Hég%ﬁﬁ%ﬂéﬁ?’e'ﬁﬁ@geeﬂ ?‘é&qr\/%nand
econom cal af@itiged tbdrawaii sifflow inBFaugh ase aap irenshd bU?t_hro&?h? BRCleish
species of insect can be targeted for capture by adjusting the COz

concent r t bag, the aifftow kringsdrawmdinky thentiag iniet keiag dirested eounier torancpeni ngs

o bt onoen SHBbE B, S0ofhbing KRhABR O P 01 G A Waphasd 1
occasi onal tmba?gitn_e eXhalsteige DREetbTRe BAttiGREAN dndMHecExhaLfst F4rs can ®et I apped
and nonthly retilling of the fuel tank. The device is built upon a wheel ed

pl atform BPWeFRhEYia thesmpelectriaersratal tatincludes athgewpelestriconadulen and

| eft unatt i od LIYE. . ' erating
ayst em ot oPElEEtnefinali? ROy g dfa nt sieB the eBmiBliBR EhBfie Gt hefals o L

It oper 40 ethdmidilydoyphettomagivld sidecdtoheatetchanger.r Thé sattigh farpcambexi ity
to an electric outlet. The trapping apparatus is also very quiet--the fans

are encl os@Hanged te dirget tigiFlow froantne:resh baglaywardsdbe haatexchangeind t hus

it will no [ | f i ‘] be

bl aced.  ThanBsucHEn thr Eatedrfanded 9 Uial Mo SROWHrbudR i 86 ifibr 4K o

envi ronrrenﬂowa/etrbcmyrwflataemruppc@ximmwizsotnm,fsed, to produce a noderate
amount of C02 gas and water vapor. Brief Description of the Drawing FIG 1

is a side el evall 8nothee@spectatiie inveption PEQyiHefa Mrthedof frapping BseeS30 to

the i nvegat| : ' | Vi

1T ustr 9 elfcjuging e stepf i pra it £48 Heihdia B4phiel HnBgR Wk Bsgets. o )
i | [ustratiocgn eateriintd the teaps peovidimgta apixtusenthat dwdludes COsRyasoEaintanty

system and a COz generating system Pl4 Fili ng Date - 5 SEPTEMBER 2002 6
FIG 4 is leasing fie Midire peathe tram inlet af a,tlempetature ;30&‘3 ambignty secti on

view ! hr oughaberaure-shdbelbiv@botit 1155F. SPidviding B Rivflire/ b4iiRlude casting for

a catal ytic burner. is a front elevati®dn view of the casting
i |1 ustr at epraduciigthedted T O} gas h a combastion chamber dineciinghtheiheatéd €001 FI G

6. FIG ' I ' baffl e, pl d i h i on
a2 il s b g e s, B TBER o

| ectrical f | ; \ hli t igvidd G 1.
B Lo A e ORI st et bt i S

a port abl ean exbaustifangpiniy ainfpemaheexbaustpipe et with ¢hie beated bOeigad in
| at f t hat I h t b Ly, t ted t
e ecteq e tifimeh P PiaarLe e GO e BOE privelARR BRiBEr Hnr ai

*

bel ow, tr appjude éﬁlﬁl@fiéélgﬁc&ﬁbl%tﬁ@’ é‘h?éro%aﬁbtm)fwél.Of Q02 gas and water 15
vapor, which is rel éased as an insect attractant, and is also configured to

gener at2b al | t hEheimethed can fudher includedbestep obpmpiaying arsustiipndampar at us

10 t ' L d virntuall d_[f ire. th

2 si ngl o &auFal Moy 8PAE inaf Linward diclisn tG e BAR fuef yuidtefiieldeiilg ™ " ©"
supported g rhdiredhdludés drectiihan iextiaasifovabftheliPixtii@ indediréctionp

encl osure 16 and a generator enclosure 18, both of which are supported by

an upr i ghtdowawarshand sounter tethe inflow fsgmian exhaust pipecoutiet positionedm 12. A

mount ed orfiiRsel B g BABTRE 2BbARERObRGY Aledeiuds o e bEQMRRYIG oK
26 that3g sa tHarhfslédtri® GBAEMIGIE ifchGding & thermeéleckit mabukete pravide Bt SO t O
FIG 3, trapping apparatus 10 includes a counterflowtype Insect trap 28 of

the type (RaWerdo|gpesatectheaxhiauat tas ahthe wt@mfaapwhem? it thewmogleatc
08l 718, 64%0&(1@93 %ﬁeﬁﬁﬁiy‘t%%ﬁlead SHE ﬁ&%i&éjpoeth?éocombustion chamber and is

thermally coupled on a cold side to a heat exchanger. Employing the suction fan



havi ng an open end 32 extending out fromtrap enclosure 16. A disposable
net bag 34 for trapping insects is tied to the other, outlet end 36 of
suction tube 30 30 inside of trap enclosure 16, with a drawstring 35. A 4.5
inch suction fan 38 is positioned. at an opening 40 of an interior wall 42
of trap enclosure 28 to draw air and insegl‘bFﬂﬂlgtW‘GuérS%"EEWRaﬁﬁz 30,

t hrough net bag 34, and exhaust air fromdtrap enclosure 16 into generator

encl osure 18, uaclgéérd?%gir@gth@qmo‘etlg’rfoﬁgﬁ-[ﬁé’%% iRfeP with Tﬁ&hﬁ/élﬂ% dlgar

pl astic, hinge n a si rap enclosure over area of net
bag 34 to d)éMIapprd»hmad:ely(%O Chn/sebange net bag 34 door 39 is opened,
drawstring is r Iax fficient 1o renove net 35, . and. t hen mpched
ib Lo cl ose net ISt anothshareed) fe invepibbraus.al Meggt iraPaiNGARRATEtS 10

is used fo'iﬁﬁﬁ&@?é@a R eﬁél%ur%“ aCSUtiBR If I%%Llﬁﬁiﬂ s%@tlé’ﬁ‘ heding ?Pér?"ec on

provides a flow of an insect attfactant, suc gas, In a
count er bHolinéeutiet belngcpomﬂorfeddmdﬁ thertrapeemgjosmev\andaddwmugtdiamw on tube

30. Th h | di d d d, whil h
bei ng ar awdaPIRInE HECREREGTU B criiee ¥ FaP ahrioslily S REnded 1o
Exhaust t UESvénﬂwg?ﬂfeBé&t%CthBél&mei% §Lﬁl‘ft@f'l%anctLﬂ’8d dridPATERgEd fo Gramd | on

tube 30 through a side openi ng . Exhaust tube 44 then extends about
concentri cahlllyﬂQWlOIﬁlalf fmm autsi e@me traptensioswie $hreagh Ane spetior line #rdetoand

exhaust tu ext.ends do en_end 2 of s t ubg 30 about
Chron! nondien il bl 4 e BRipsHR. A Ik dRow Oubirof

I ndi cat ¢g meﬂrép @;rnbm_y@ré% cél%buét%'fM&dmg|a)’corhb§§to%uﬂéthﬂ\{§boﬁ1ﬁh§to44 i S
made of sections of interf |tt|geg PVC pi pe. An exhaust t Ube ext ensi on 54

t hat ext enbieingi capableefipradusin azcg@aramdlwates vapaehaying antemperatuiet he

Suct i on tuBEo R efbrt (RIRERGHEE, At el o Ahe el g e« Bimeb B, 20

end 32. Sugtiliétn ohend36r theexhaushitey haVingehasxhaustilinlet bé?ﬁ@@gen'fdb&us'f
tube, at its open end 48, has an inner dianeter of about i nc

i nsect attaa@mﬁendrﬁtthe exhaustdingdraving aglawnvardrfacingexhasshiine eutield by

pur ner 58 B88Hcnet?FireRly BoRAL e S pg EHEP SRR ap shBloBy s i °
propane sogxifgust am strpcmmed'enﬁmiangéh totuatieiair tohenteptiie éxtiustling it as i s
used with gas outdoor gtgl |1s. An outlet of regulator 24 (see FIGS. 1 and 2)

i s coupl edand mix with keatggd anpQ%‘-ﬁ)aﬁé wateeyapgnieringthegxhianst dine dfon theyt v
val ve 58 i k

whi ch can g%rﬁgﬁgﬂo‘?%ui@% e‘fc;rég{e éﬁl u%gﬁ%tl}falc‘iﬁﬁrﬁ%@r aﬁgrt%gg&nvgmvﬁe {rﬁ’ha I'T and
delivers tdmetfmmﬁheexhauhhhe attaetempemtun’mnbwe érﬁbleMt@npbtaimeoamgases

I ncl udi n heat ed C02 S aﬁﬂr) \(/ﬁter vapor, are brought to exhaust tube 44
t hr ough? Qﬂpﬂﬁﬂpr%"‘%ﬁ bur ner 56. A two i nch exhaust fan 64 is
positioned at with the
conbusti on gasglrsill %fbﬁ;gt&ﬁéﬂ%@ H?é&ﬁg% ?gcéﬂg sm é"ﬁds atube 44,

P14 Fili ngth@aheelecﬁuﬁ@ﬂ’fﬁﬁﬁﬁﬁis?ﬂ@m praviding relletgrmpmwer thhsJSLthiaﬁ fafi-ghd
burner 56 is. manufact Hreﬂ m an al um num casting 66, t a i ncl udes chi mey
62 and a clotha&xNgHstE Qer?|88V'§rgepﬂe&?té"'97§V e inclugesd Beat openi ng of

combusti o }R{?% h%?m prarete | ace with
four screvn\% %gg\a}gga gg%ﬁﬁhgépgﬁéﬁé;ﬂ#?ﬁozontn? ﬁézﬁjr]érigsg conbusti on
chanber28 ahermeélly colnglet droa golasside rtmiﬂwe?ﬁeairmmhahgeﬁamd\bﬁng:ﬂmmaﬁﬁ or the

li ke is placed over bott m,r ow 0 flat . scree nd a
bat f1 e pl aunied AaA fot Fh%?'o@' HEUOGhaBe, o The SOGHS FamBlanS: BBy hel ow
a row of fihgR'o¥ afon thé asafwﬁﬂtﬁéhéh{ bRchatigeR pl atinum coat ed
al um na beads is retalne |n co ustlon chanber 68 bet'ween 10 screens 78

and 80. Scr eenslnTanotBer featurenthe insecittrapping appacatas furthar indudesiaass st eel
enclosure surrounding the combustor, the thermoelectric generating system and
30 a portion of the exhaust line that is coupled to the combustor outlet.
In yet another feature, the insect trapping apparatus also includes a
wheeled cart supporting the combustor enclosure and the trap enclosure.



screening, with 0.015 inch wire. Baffle plate is made of 0.010 inch thick
stainless steel. The interior of conbustion chanber is about 2.25 inches
wi de, about 1.65 inches deep and about 1.6 inches high. The platinum coated
15 alum na beads have a dianeter that is no |larger than about 0.125 inches.

A high vol tage piezo-electric spark ignitEBl4&8ingPate -3 PePTEMBERZOded

with gas grills and gas fireplaces, has & manual push-button 88 nounted

t hrough a front 'a@lﬁén at ed
conductor 92 cor!ﬁ%@t%sheqcgl C{é)[z{gg%ivr?g]?sb?Hwae%%ge'ﬁ%ér#tg%pﬁgﬁ gﬁgﬁﬂ el ectrode
94 nount ed ti4t lhbludeglantlhsectdretmsmwlochnghatlrbpunletp\ae@O@bassoﬁﬁ:e Rnelsan ng

push-button 88 provides. a single spark.in ded to ignite the propane-air
Puel i xt LALTAGHARY SRS SYSIEH CoURIRALS thBC R GAReFaHIER o Te: XIRURLFEREM

i ncludes a Ai 02 t hat
are connecfée%{rﬁlﬁﬁgégr?é@%’gggﬁm{nrbpkgud&#enﬁﬁ%@%?&(@ﬁ#éﬁ%wm nge ween
back si d§ é6noéntoationewitbid arahgenofeatioutd&®0 partsperumillicra{ppnito difsut 2608

out put vol tage of .t hernoel.ectri.c nodul rra sed,to operat
ouchTon. { aRPEEAGHA0 BSIRARS 114 HIGES Neg! e Tambislo T Sifmsh Sys @ eainﬁst ai |
bel ow. They Iﬂ:g@\% @gg@( {

effect. The vo ﬁ%dlgﬁg%@lﬁﬁﬁﬁé&gﬁﬂt aregm g& %’:ér%%atrq?ﬁ?fé?l @%Qo the
nunber of &mperatuneoabnvaambdarﬂftempaca!urmamdabpMahom ‘f‘rﬁ)?ﬁa hot side of

nodul es 102 adj t tQ burner 56 a cold si de acent heat sink 104,

Tnd the noat i JhedtaRAIa SRBAALS of fhe Invenfon PRNGES S aral adiaages BRai ont
bet hg t 56

our rounidd Eeeﬁtﬁihﬁ?ﬁ?@t égtée'ﬁérﬁ'oﬁrﬁsvmﬁ?i' %hfé"é@%gte?ﬂwgthPTlEﬁ/BER 2002
9 shown), eoconemisal devicefoBéapilinng naoédwimsca‘ndasandoﬂres Wespedificgpedids bb cool

t. Fingers 74 con h fromth or of .conmbusti on. chanber 66 to
Iback IS| ge ingest C%Bﬁg Q?Zeé fori capture I@ §'§ the G qolﬁéehgﬁt'%'?ﬂb nmodul es

102. Ther f heat
Sinic 5 104 0 At K ERaiAg K ﬁapé*%&%ﬁfﬁt'fé?ﬁgwﬁﬁﬁﬁ’?ﬁ&?’;ﬂ%‘%ﬁé%‘?e a0
A tight claﬁ’dnewatbnatuhed by placing a rret al bar 106 over a pair of ears
108 thai pr oj ecﬁ. m t he Slb %s oh cast 66fand above.cqgver. q[[) ate 70, and
by secu 2 y bol hﬁ Sl 0 'W@ y My n g4e @ﬁpf*b%zf?%‘"ﬁ |mav ?n%ncseprl ng
washers to ﬁlﬁamyadzdhs?stldggtﬁﬁocfda%ma%ﬁaﬁ@ mgmlﬁ@{ilsﬁb%blémélfbabhﬁ whighem 10
Chi mey 62 I ncludes two apertures 9 E)al r of er - const ant an

t her mocoupingectsaarerteappes and manthix refﬂllm of the tyel tank: n‘ﬂa@dpwsg i9builts

-t erper ot BPOT aSad el B, Subping, FRERETERNBRGRH SRl B §'deRitel "5 st o
100 cl osesjozafich wnddéft anattehdled hsr Ibagperiatis ot tinle. IMTHe tHdrimoeldtdrid 5 exceeds
about 180 F. In operation, gas flows fromtank 14 through the tank's

shut - 0f20 v@enerating system 9[@"¢¢$1é“ the elgclricglpawer neads ghinentrapRipg t he gas
pressur e t%’%ﬁﬂfé It Bpﬁrél% b%ﬂpﬁhg %ﬁﬁ rﬁéhtlgni?%'oe%%&% ?E;%dl@%%r?@m%ro‘c saf ety

val ve 58) anme sensin al've
ener gi zes prximitpth ay efgctdc oatleta The trapplhg(ap%ramjstm alsor very qmaetethe)ﬁmsf

burner encl osure 18 lows fromthe ou si de of valve 58

ot er ed raeAnGiped WRPNShe BPDArBUAAR te el hasnakesnp SOSEATILIYE Tho
Filter 11 ANete ft" orifice
restrict orzw!"ﬁ"éggﬁ tureﬁ‘oeﬁﬁ%tgw\égpé dgp‘?felg %ﬂhg pasgltnrgg%ﬁbgﬂg%&?l ?ﬁ%r 112)
t he gasz&Sttmﬂh ggfappatatusm?lsoaeiatﬁet;'lhml$mt®mhmwmmmtea rhitmaihi ch has a
0.004 inch 25 dja r orifice. The gas t hrou stricto 3 as a
ate of acAmBUBHE! BLIRPUME 16 piodiices SeodRsARAMAUHL Ok e aas A yater

i nspirate o carburetor 60 by a pressure difference created with iwo

di aneters o low (Venturi principle). An adjustnent screw (not shown) is

enpl oyed to adjust airflow i BriehDesception 60theDrawingi cting the area of the
air entrance.

he, air-fuel mxture enters conbustion ch er 68, and
| ove t hrough SeiGchis SRR o Yew ot Brdass e aRpInGAPagtays o g
i nhi bit gation of a flame into carburetor 60. At the top of
bead be3cg gé%ém\%nrﬂ??ure passes through the second screen 80 and then

t hrough sl ots SBIG.12 isa fropt glemation view of the apparatus illustrated in FIG. 1.
FIG. 3 is a section view through line 3-3 of FIG. 2, illustrating details of a

suction trap, an electric power generating system, and a CO, generating system.



P14 Filing Date - 5 SEPTEMBER 2002 10 82. The areas and shapes of slots 83
are designed to inhibit a flame devel oped above baffle plate 82 from
traversi ng back through slots 83 into bead bed 84. The slot areas are
determ ned by the m xture flow velocity and the flame spreadi ng vel ocity of
the propane-air mxture. By keeping the fPb@vF!lmﬁ)EQWﬁgEETEl\@gEBtmﬁzhi gher
velocity than the reverse flame propagatfon velocity, the flame will not
spread back int e Iy ys initiated above bead
bed 84 with spaﬁél‘ gﬂ?tgé%r&gén As ﬂ@%ﬁgﬁgﬁﬁf]g@hlﬁt generated fromthe
conbust i on war mF|IGoblis atseation vievb throtigh dind S8 afl FLBd284. After the flane has

been goi ng for 30 seconds to 45 10 secponds, .th eat is reflected down
into catalyst bi:gg?géﬂaéﬁp pﬁ{bw@mgﬁs@g?sqry &étarf?dalﬂﬁchH’eo{s the catal yst is
warmed up it aclpigvess 8 fRottiekatioRrg of tie ESSRY fbstrAednd FiGees! | ame
converts to a CEt al yt?c surface conbustion in bead be% 84. As a greater
amount ob the f &G- 8iis arsection yieyxthdpougls line 88 ilFK2H.84, the fl ame becones
starved of fuel d,.i.s_extingui shed. ..Th opbhustion, continues 15 entirely
on a catalytic B3 2 e B SORPAME Waft e, Ades EBnylitRe i et ough
chi mey 62opiHt tathRtieduphéd. on 54 of exhaust tube 44. Once conbustion is
achi eved, thernocouples 98 generate a current corresponding to the

tenperature in EWGnh@yjs azircuit dingrammfithe slectded)system forpweringfans in

t her rocoup),es_98 are [ en h,to 20 provide a current sufficient to
energi ze a{'Leo?PP?fﬁ;SWﬁFﬁ%‘%Qa{?ﬁ@ Jal ve 58 in an open position, and push
button 430 can be rel eased. Ddiled TRISEHS bethelnenti@s i n the descri bed
enbodi ment because the tenperature of the exhaust gases ,is far |ower than

the tenper at ur eRefering fustdofIRS. danthg! a pertable insectirapping appatatys 40ds

Qool  and apPoirucra S URbERALERSE JedhaCllods Fichnatanls G PRRRYRLC® ©°
reopened ngaHSpdted tdaseRect@dposition bt of H66MRE A Wilbe dasceribetingreairal
switch 100 is installed on heat exchanger 104. If, for. _any reason, suction

f
fan 38 werdetadibelovsirapring @pparius dfgenarates asuprivof SQugasand waterabove

ther moobupraRdiowhieh B3PIt heeBtatiachih cada R st
Initially, %érﬁéﬁawbil etie G%@ﬁiﬁa‘?p@%ﬁiﬂd@b@shﬂfdib@fateﬂqfraﬁplhg agpdrausuican
opening 114 in extension 54 |ocated directly above chimey 62 or through an

open end 1Qperete eaptinuqusly aad virtvally yrptisnded foyanentingdnopisan aringdlge P14

her moel ectPrUaL APl AR 14 o ol e BRnb e Rl ¥ Sibpbiies o RBNEHA,

exhaust fafe64) fan 64 m xes the warm exhaust gases with atnospheric air
and bl ows the nixture out through opening 48 of exhaust tube 44. Louvers
thus scle two bpRRGaPpatatys 3¥ inalidss 8 ap ecioslite 10.ANd AGeReratos! or o
exhaust f i g eagg,gbpféﬂ i bh t | ow
into encl %@és%%%%ﬁgf\% E%&ha t gas@sé'?gp ﬁ%@%ﬁ?ﬂgﬁlﬁ)f ?gdu%sfrt\g C02
gas concer20 @&, irtumhfixed tnplatfonppei2at A fexiblesfuslitipe 22\coinnegts bétween tank

t hernoel ectric nodul e, arr 1 is not sufficie 0 erate suction fan 38
and exhaus{‘{ ?Bﬁ_%gg Bﬁ'r'@(g}’a}/?r mﬂq?éjoﬁcﬂﬁsé&go%%’tkﬁ%% ﬁ??“lﬁa Ofhe out put
of ther nD&ligRbimh 32 Wklrétaiing hobR 26 thal Bthdited disthBRtibe Sbcfiredf Ripdit 20

controller ocat'ed on a Circuit. boar en the voltage reaches
about 228vdc, coRefestihgnod2dlso to FEGod, trappipg appdeduaiiOdocipdes af about 4 Vdc.

Lo 2 5o o0 U bl A 4 Rl °
capabi | i t yo2bnt S6pIFREDA Beriat N 08/ 7181643\ Teap 287nclddés alsivehon fulse Bgedback

path 125 to controller 120, nodul ates the output voltage of thernpelectric
modul e ar rhavingantopemsend 32 exiensing oukfromiramencloswiedifac R diapesable aet ay 102

out put ol ases foniPaiiag Hiceete B o PG ot oTE ond TR AUEOATRE B T o

the wrayg iiﬁéiéé HFlirdpendIONGESES, Rathed atawsthng 138! | Ag. 2 hchyuction TAs 384scr i bed

circuit allows thernoelectric nodule array 102 to track and nmaintai n peak

power f r omasitionedyatan eperingr0 efan interjarwall 43 of rapanclasuse 28otdraw din 38

begi ns to Qpgerate when the out.put Vvo r d 1S, LS. eved
when the dEipERacis S tPughYBE iSad SR Foudt Fetiad a¥ gun FRhdupairiig

t enper at UgapPéndlBSGEreLTBlintd generildl énGodwrerige up to a running 25
tenperature of about 320 F.” Suction fan 38 generates an inflow of air into
trap 28 through suction tube 30, while at the sane tine cooling the cold
si de heat exchanger 104 to increase the tenperature difference across

t hernoel ectric nodule array 102 to produce nore power. The output voltage
continues to increase wth greater tenperature differences across

o . a o ”~ R . Y. - . . Y




exhaust fan 64 not only reduces the C02 concentration, but also reduces the
15 t'enperature of the exhaust flow to | ess than about 30-45 F above anbi ent
tenperature. It is inportant that the tenperature of the exhaust flow
exceed anbi ent tenperature because nosquitos are attracted to heat, but it
is equally inportant that the exhaust tenBé4 HilingeDatst- SSXEREEMIBIBR120025 F
when fl ow ng out from exhaust tube 44. Mgsquitos do not honme in on a source

t hat ds 20 . that .t N ' ' '

i ow of air | AT B BeA, hBsTeThaR aaar 3p BACa B Gl sfe8sut1E) i
Thi 4 iahibi . : : nat

i n:‘ Fosvp:ﬁd d(\)/ﬁf' tﬂcﬁ‘ é'{%r ap r§268t E?gneﬁcgtégéérgi@rt %F?&lﬁi@g??‘?%éi 2ﬁt co%bgggfs to

real i ze ma39niampepedr depvatringns iaxadsufiieieatiytmteroeve babbag 88, andthemrhe

bor. m nut o el dblEciofe Wb bhE gyl catmni e fibeb hrbarils oy
respi r at 50RQ i§ sk Fof Rssardle thet ags i3dedin bé Fsudabié, consunption rate is

adj usted to rel ease about 350 m 2 per mnute while allow né_pa twenty

pound fuel sour & exhausttubsddprovides aiflow gbaminsest attragtanthguelppacPus” 10

hr ough coder: B 2HLEG PO TR AR toi ol Wt Beloiryph it o 0
exposed t hsgudh fuben80.pahel exdust fléw s @irectad ldownwardido the Gidurid, while thet e -
5 SEPTEMBER 2002 13 Sensor 130 imredj ately begi ns, showi ng a tenperature

rise aft er aifheieg dswwvn intpdrap 28 thraugh sHetiomtubeBQ if direted 8pwards.s narked to

Vi oo, afvEXRRUE! Glhelf SfihF BfipBetie: T tiolth Weh 42 IngR BhtarRuLRoR ik, °
i gni tion agbitAMgh ékﬁfdop&hin?ﬂé, Exmaustiube 44 then éxtendslaboetes t enper at ur es
mar ked to reduce operator confusion. The el evation of inlet ggem ng 32 of

sucti on t usencentgaallpwithiay and though syetion tuberdk favres end48 of exhaddss i n

capturing i 0 ' r ) ' comon

Nort h amer fuk 4 SRierdsASut habyi Bnd 52'ofSti2ERh fube 30 b e T o,
i s optim zgthes. &hus, ah@®xhaabtlow iosurdundedby dn idflow cas imdicatedbyanophel es
nosquitos in Africa inlet opening 32 port can be optim zed at only about 6
i nches &509@'%@%%%59%@6&9 on tubes can be used to adjust the

el evation of in | I | | j i t bag
34 can be enpl Ob&t%?ﬁh?%@ﬁ%{ﬂﬁ%?ﬁ%ﬁaﬁp e,tﬁggggg?@@tﬁﬂ%ﬁﬁ g@%g A\?\nﬁt hi n
encl osur e @éghaust tabe extartsiamb4 thidt exterydswithiargenesatobenplosutre 98 dsimanerafcei ve

compounds. duetkal thecAesibeg| bosimany oxteRsion s fads 2 475 gl siten! s |
open vial g3 (& e;org’gub%nc R HrAGril gv@&yg% forfWRtAla PV sédtRRAtatp@pound can

be placed In eit osures or the 20 evaporating conpound
wil | be20ir end 32ntSudtion tubeashas apwnner dianeatertoffaboub 4. incliss. gixhaust tuke,

provtded b B 3ish S e 41 Bt HRPResBE e ARSI o o o ured by
An insect attractant that includes CO. gas and water vapor is generated

by burning propane, or any other suitable hydrocarbon fuel, in a catalytic bu‘rngr,
56 located in generator enclosure 18. As described above, the propane source

25 is propane tank 14, which is the same type of tank as is used with gas outdoor
grills. An outlet of regulator 24 (see FIGS. 1 and 2) is coupled to an inlet of a
propane safety valve 58. An outlet of safety valve 58 is coupled to a fuel inlet of
a carburetor 60. Carburetor 60, which can be an inspirated design Venturi,
mixes the propane with air and delivers the mixture to the interior of burner 56.

30 Combustion gases, including heated CO; gas and water vapor, are brought to
exhaust tube 44 through a chimney 62 portion of burner 56. A two inch exhaust
fan 64 is positioned at an open inlet end of exhaust tube 44 to mix air with the
combustion gases and urge the mixture to pass through exhaust tube 44.



descri bed above. Any insect trap that releases a mxture of C02 gas and air
with a CO2 concentration in a range between about 500 ppm and about 2500
ppm 25 andl or at a tenperature above anbient tenperature and bel ow about
115 F is contenplated to be within the scope of the invention. O her

embodi ments are within the scope of the f&lf#&iingDateai WSEPTEMBER|2003g Dat e
- 5 SEPTEMBER 2002 14 What is clainmed isg 1. An insect trapping apparatus,

Cnsecte: 4 o0z geting A4V aER ERP B, bRk R By re kA To el e atur e
5 above anj@finun®ERStIRY 66 ehatdneludes ahinivey 62 and deovmbusticn eharbapbed A o
the C02 gas source, the attractant exhaust sgstem bei nggstructured and

arranged t @ovebplatﬁgaﬂéga@)medgy\tmm@ otcom @stm charaber 88 witha gasket
com 229, Shof Qi Hi SRR RIS 6l 490 T2 sl e Al Oanabove

t r appi ngsappfgzehtatly throtighiconibustioerchamtidrdo GoAdgeatheatto eebacksided®8 a
combusti on chanb

er having an_qutlet, and wherein tkbe attrac%ﬁ%t exhﬁyst
syst em i ncltheresf.aA wansaseep; Sorcdhaikgiie Riaced avMer @ ReHOM oW HHpgeisH
chamber out, gt., ' | ' P | ear the
Crap il of A fibtscrefn BOUAHPS PRHRCoIARY bS alihotd!pfit 4 dicks BisRfeditsligneic
EX haUS]'E pi ﬁﬂnfé@iétb@r b@lowrlgi 'rm/]gesf fingersi@usA catglptic béad betii84 filledewith at t r act ant
eing further 20 conprised. of air entering.the exhaust pipe inlet. 4. The
i nsect t r apiatingnappatestalymina beasdsissretaing é’?ﬁo’ﬂﬁé‘sﬁ?'ﬂ Pag'f"'%ﬁfegﬂ%‘ﬂ??"system
S strquursg%e%%éiéﬁ&%ed to release the insect attractant with a C02

{ ;

concentr ns ' in a rangé between about 500 ppm and about 2500 ppm 25 5.
The insect trapSongerspP8s 80 ase nfade 6fi 20 rheshhsquare wéaven stainlesasteel xhaust

S R R Bk, S At o s GOt Bns Yt 3
S v uckur o SHoRF SRS TREAATborchofaleh ngher Mo oWBsey
about 500 abbuot 1.65 inBlids Beep aadixdicat 1.6in8EES HIGIERT he PatiEin coated i nsect
Furt her 16n 8108 haadsais? dIAmEISE43t b AR PEsT LiaTs abay0 1 25 e ne
fﬁgagihaggfep: ggeiaigf\ﬁ@tlt_baeWéﬁaﬁié Park fiter 88! bf 448 bfteR indiededPiithl r om
gas grills and gas fireplaces, has a manual push-button 88 mounted through a
front panel 90 of burner enclosure 18. A high voltage insulated conductor 92
connects the piezo generator to a ceramic-insulated electrode 94 mounted
20 through the combustion chamber cover plate 70. Pressing push-button 88
provides a single spark intended to ignite the propane-air fuel mixture within
combustion chamber 68.
A thermoelectric generator includes an array of'four bismuth-telluride
thermoelectric mo&ules 102 that are connected in series parallel. Module array
25 102 is mounted between back sidé 76 of burner 66 and an extruded aluminum
heat sink 104. The output voltage of thermoelectric module array 102 is used to
operate suction fan 38 and exhaust fan 64, as will be described in greater detail
below. Thermoelectric devices produce power by virtue of the Seebeck effect.
The voltage and current generated are a direct function of the number of
30 junctions, the difference in temperature from a hot side of modules 102 adjacent
to burner 56 to a cold side adjacent to heat sink 104, and the heat flux through
modules 102. To increase the temperature gradient between the hot side and
the cold side of modules 102, burner 56 is surrounded by insulating material (not



5 8. The insect trapping apparatus of claim3, wherein the exhaust fan is
powered by a thernoelectric nodule that is thermally coupled on a hot side
to the conbustion chanber and thernmally coupled on a cold side to a heat
exchanger. 10 9. The insect trapping apparatus of claim8 wherein a second

fan is arranged to blow air on the heat eXdthdiking Datere §%EFSEM$ER2&K)§O
bei ng powered by the thernoel ectric nodufe. 15 10. The insect trapping

i o i 1 AneRD e sweRE] B39 P B0 0ral qathed Bl g MIpBIET e of °

claiml, Wpsgdrg 74 6oridurie héuf trbmrthenﬁﬂeﬁeeef doibEtitiehamber e tb dackeide ap
inlet via a suction erein a 20 portion of the exhaust pipe

ext ends Wi t7ﬁ|¢fb1ﬂdet E@o\ubh‘fht'ﬁﬁf@ﬁ%ﬂlQgﬁ"pﬁtﬂbe@@ﬂslﬂﬁt@ﬁﬁgdw@ﬁ 2om t he trap

Fur ther 1 ndlaReSEeDle B a2 ABZIELlTERd PR dymBr 863 iR SOE" 1

trap inl gt 1@ado%amt5m@@baqaérrhé1azdm tO durnér 6 and heatvsinki 1031, dadight i nt o

the trap inlet being directed counter to and substantially surrounding the

exhaust fI olarap is eltainasl byl placingasnetal bry 104 everd paikof egihs 1 AR thatrraiact pi pe

out | et. [ ction
fan 30 is H&ﬁgﬁf E@gg ftcégﬁﬁ)r%gﬁea%terl C U%JV%F pﬁné‘?‘ﬁ' %9% é‘ytggﬂb ed on a
hot side t af 06 ¢ Heas sinkn 0f) @miptoying belibille isprihd svashiery tcmaiitain atight col d
side to a heat exchanger, and wherein the suction fan is arranged to direct

the airfl ofMampAUfiRg th@ﬂ?'ﬁaﬁl'ﬂ%%ﬂ'@sﬁyﬁmheat exchanger P14 Filing Date
- S SEPTENBER 2QG¢m ?\gg%‘ﬁ incliBek 'ﬂﬁS%‘ptehhgébo ﬁ)‘éﬁ gif claim i3,
0 e air

wherei n 'The suct1on n s arrange ow through the trap

inlet withee ;f)émonethnmlntthenﬁomudle@% aue;plmbtlomedewcdlﬂ(smerb{sec 5 15. The
i nsect tra plng appar a i

us |m1 wherein the co appa |s
st r uct ur ed thafaogouR ?‘85'89 Rb@t‘b&@af $ing 104mp %[ BFESnCSBS
t han about | ng
appar at us SHeg St t?ur PfbieraERP SO, bitoibPawhlR 100346 1o el
at t ract ant valvkee&8st Switsh d00falosesdshifety valvenb8 iifethe dempepatsia obheatcsmlh 604 nsect
attractant. 17. A nethg trappi ng insects, conprising: 15 providing a
trap ha@ﬁn@x‘éﬁqqsaibq’lﬁl'@% rough which insects can enter into the trap;

In operation, gas flows from tank 14 through the tank's shut-off valve and
flexible line 22 to regulator 24, which drops the gas pressure to 15 psi. The gas
continues at 15 psi to the input side of safety valve 58, which is a flame sensing
type of valve. An operator manually energizes valve 58 by pressing a button 110

20 at the front panel 90 of burner enclosure 18. Gas flows from the output side of
valve 58 to a sintered metal disc filter 112 located at an entrance to carburetor
60. Filter 112 is designed to prevent gas contaminants from clogging an orifice
restrictor in carburetor 60. Immediately after passing through filter 112, the gas
escapes to atmospheric pressure through restrictor 113, which has a 0.004 inch

25 diameter orifice. The gas flows through restrictor 113 as a rate of about one
pound of propane in 36 hours. Atmospheric air is inspirated into carburetor 60
by a pressure difference created with two diameters of flow (Venturi principle).
An adjustment screw (not shown) is employed to adjust airflow in carburetor 60
by restricting the area of the air entrance. |

30 The air-fuel mixture enters combustion chamber 68 and flows through
screen 78 into catalytic bead bed 84. Screen 78 acts to inhibit reverse
propagation of a flame into carburetor 60. At the top of bead bed 84, the mixture
passes through the second screen 80 and then through slots 83 in baffle plate



providing a mxture that includes G2 gas and air; and rel easing the
m xture near the trap inlet at a tenperature above anbient tenperature and
bel ow about 115 F. 20 18. The nethod of claim 17, wherein the mxture
conprises a C02 gas concentration of between about m and_about 2500

500
ppm 19. The nethod of claim 17, wherein Bi$¥il &ﬂgﬁa‘t"hé %&TEWER@IO%%: 25
produci ng heated C02 gas in a conbustlorn(phanber directing the heated C02

f t rTb tl t t Ri iy h
omor 1 o1 ng & Dindteas S anapreol o 87 oS HRLiahe 1R bt B HeteBhRd .,
inlet; and 3%9 Befig phite wf?émttratv@i’s.ﬁ@ bAEK tmbugﬁrs%fstdsqnwb@w bedigae inl et
vmththe3 heat ed 2 gas in the exhaust pipe. 20. The nethod of claim 19,

wher ei n pr dhecslatjareastare dedernginedibydhe deixtuse fowcvelgcisband theBame of 02 gas

o, furt norsPEaiFg Seioste gt RS pinpanecall MBS, oy ke hindlins e ST ARl /' )"

an upvar g @arfcd hgﬁer Oéfécftiﬂﬁwéﬁfﬁé ﬂe%ﬁste flae prbsagation wI6EiH), it fiamenwint ur e

i ncl udes directind an exhaust flow of the mxture in a 5 directi on downward
and count enot sptetad bank into beadhbed &4andiblovpbpl out | et positioned directly

el oying a & noPnianeds Fites Aheve kbt v s Niflenar kil g RS ki fde 1

exhaust f a%uﬁw hla@t béﬁeﬁdlé@ ifdi tcombasfidiewarAk eohibustion GitaentietioBand
thermal Iy coupl ed a hot side to the conmbustion chanber and being

thermal |y beaglbed &«h Aftepthe Bame has keengeing.fenhsemper30 seconfsdof hod of

Che ¢ 1 an0; APEOTU the Bedt il 1efBrsBuq o fith At sbabindt B, TER dllabyBlls) Cc0vo"
24. The meipshedfuprhad @sife cakslystiis warm@daipd dehrived d&\ifamscombastion

conbusti on chanber includes catal ytically conbusting a hydrocarbon fuel. 20
25. The netempersturg anditherflamgaosvarts é0 apatalytie purface cambustien injeead

bt ont | T R e 2 bt it e el ot otdRfe AR Ble B e 6 .
further i nghhreseddthes stervsd of fuel and is extinguished. The combustion continues
15 entirely on a catalytic basis.
Exhaust from the combustion exits vertically through chimney 62 and into
extension 54 of exhaust tube 44. Once combustion is achieved, thermocouples

98 generate a current corresponding to the temperature in chimney 62. After
about ten second of combustion, thermocouples 98 are warmed enough to

20 provide a current sufficient to energize a coil that holds safety valve 58 in an
open position, and push button 110 can be released. Two thermocouples are
used in the described embodiment because the temperature of the exhaust
gases is far lower than the temperature of a flame sensing application where
these valves are generally used. If combustion ceases for any reason,

25 thermocouples 98 cool and allow safely valve 58 to close. Safety valve 58 can
only be reopened manually. In the same circuit, temperature sensitive bi-metal
switch 100 is installed on heat exchanger 104. If, for any reason, suction fan 38
were not to start and the temperature of heat sink 104 rose above about 180 °F,
switch 100 would open, shutting off current flow from thermocouples 98 to safety

30 valve 58, and valve 58 would close.

Initially, combustion gases escape into burner enclosure 18 through an
opening 114 in extension 54 located directly above chimney 62 or through an
open end 116 of extension 54. The combustion gases then pass outside



27. An insect trapping apparatus) conprising: a trap enclosure; 30 a
suction line having a section including a suction |ine outlet being
positioned inside the trap enclosure, and a downward-facing suction |ine

inlet comunicating with air outside the trahencl osure;, a nmesh bag
covering the suction tube outlet; ~ ~' 1R1FilingDater-& SEBTEMBEWZZOOZ a
suction fan structured and arranged to dfaw an inflow of air from outside

bag i nto ¢ Raretiebforhan Jdrs Yas: Bhshtus R E GnbREfl beb Qéfdigbed "

encl osure; ehotig élitol dperaid the stalPExNHUISP FarP Bl Rin 64 RfixéPtReUsA®h Dei ng
capable of 5 pro uci ng 2 gas having a terrperature above anbi ent

t enper at ur @€xhadstgasasswith iatreoseheris aibapr ddows the,eidoraaut through peeningne end

end of e At i BOebeEs " RoBts e s B RipaShihe BY Mol fdnt =" "

posi ti ongd gdisestd Iﬂwhajtcwfbmmawt fan 64 be ginsl @seratibns | ated they dlloap
encl osure; 10 an exhaust f an StI’UCt ured an arrange to cause air to enter

the exhaus@tmpapherig av ta fewinio anelasweats dnixing with exhaustigasesier eaolings
line from t I ractant m xture, and
to bl ow théaﬂ%r)%@ﬁ?‘léﬁo@{) g?%%sbﬁéﬁé%@ﬁ&ﬁeﬁﬁgggﬁe %%%perat ure above

anbi ent t enper atTlvecowtpdt veitaye afpthennoebbtflcymaadlﬁle%rréwwms nbiesuffisient to

trapping apparatus of claim 27, furth conprisin t hernoel ectric _system
br ov1 d b SPEEateIRIchendan 88 andextiaust Fn B4 ATERY- BeleTtNG ARCBEOHARIC he

h

ol o, 18nd0, e RpEF bt iertidelietdi Rty 4frag182s B PRI S5t
side to theohtrellerckhincgted ama circuittbwanch 122, Wheh ¢ke voltage réachiedambiout 2he
the hoat  oVENARBENONES T2SHHITRS,eN RadProyioRs A PLLOf Ahput e uEE. TPpiAtage
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Suction fan 38 begins to operate when the output voltage reaches 7 Vdc.

This is achieved when the temperature of catalyst bead bed 84 reaches about
160°F. The température of bead bed will continue to rise up to a running

25 temperature of about 320 °F. Suction fan 38 generates an inflow of air into trap
28 through suction tube 30, while at the same time cooling the cold side heat
exchanger 104 to increase the temperature difference across thermoelectric
module array 102 to produce more power. The output voltage continues to
increase with greater temperature differences across thermoelectric module

30 array 102 until reaching the set output of controller 120 at 11 Vdc, and the

| temperatures are stabilized at their maxima. As the voltage passes about 10
Vdc, a second comparator circuit 127 with fixed hysteresis allows exhaust fan 64
to switch on. The voltage to exhaust fan 64, and thus the exhaust flow velocity



inlet at a tenperature above anbient tenperature and bel ow about 115 F. 34.
An i'nsect trap requiring electric power to operate, conprising a 15

hydr ocar bon fuel ed generating systemproviding all the electric power

requi renents of the trap.
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Trap 28 is configured to provide an inflow of air into suction tube 30 with
an air speed of about 550 ft/min. This speed inhibits most mosquitos from being
able to fly against the inflow and out of trap 28.
Generator circuit uses efficient components to realize maximum power
25 from the minimum amount of combusted fuel. The fuel consumption rate is set
to release about 300 to about 500 mi of CO; cer minute. This range is about
what an aduit human produces with normal respiration. In the described
embodiment, the fuel consumption rate is adjusted to release about 350 ml CO,
per minute while allowing a twenty pound fuel source to last about an entire
30 month.
Trapping apparatus 10 also includes a bi-metal temperature sensor 130
with its stem 131 inserted through cover plate 70 of burner 56 and with its
indicator face 132 being exposed through front panel 90 of burner enclosure 18.
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example, for capturing common North American mosquitos and sand flies, the
elevation of inlet opening 32 is optimized at about 18 inches from the ground.

10 For malarial anopheles mosquitos in Africa inlet opening 32 port can be
optimized at only about 6 inches above the ground. Extension tubes can be
used to adjust the elevation of inlet opening 32.

Insect disabling devices other than net bag 34 can be employed with trap
28. For example, poison can be placed within enclosure 16, or an electronic

15 "bug zapper" can be positioned to receive insects drawn in through suction tube
30.

Volatile insect attractant compounds, such as, for example, octenol, can
be used with trap 28. A small open vial 134 (FIG. 3) containing a volatile insect
attractant compound can be placed in either of enclosures 16 or 18. the

20 evaporating compound will be drawn into the exhaust flow by exhaust fan 64.

CO:. gas can be provided by a source other than burner 56, and heated
and/or diluted by other means than those disclosed in the specific embodiment
described above. Any insect trap that releases a mixture of CO- gas and air with
a CO; concentratit;n in a range between about 500 ppm and about 2500 ppm

25 and/or at a temperature above ambient temperature and below about 115 °F is
contemplated to be within the scope of the invention.

Other embodiments are within the scope of the following claims.
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5 above ambient temperature; and
an attractant exhaust system coupled to the CO, gas source, the

attractant exhaust system being structured and arranged to cool heated CO; gas
and to release an insect attractant comprised of the cooled CO, gas near the
trap inlet at a temperature above ambient temperature and below approximately

10 115 °F.

2. The insect trapping apparatus of claim 1, wherein the CO. gas
source includes a combustion chamber having an outlet, and wherein the
attractant exhaust system includes an exhaust pipe communicating with the

15 combustion chamber outlet, the exhaust pipe including an exhaust pipe outlet

near the trap inlet.

3. The insect trapping apparatus of claim 2, wherein the exhaust pipe
further comprises an exhaust pipe inlet, the insect attractant being further

20 comprised of air entering the exhaust pipe inlet.

4. The insect trapping apparatus of claim 3, wherein the attractant
exhaust system is structured and arranged to release the insect attractant with a
CO; concentration in a range between about 500 ppm and about 2500 ppm.

25 .
5. The insect trapping apparatus of claim 4, wherein the attractant

exhaust system is structured and arranged to release the insect attractant with a
CO, concentration in a range between about 1200 ppm and about 1800 ppm.

30 6. The insect trapping apparatus of claim 4, wherein the combustor is
structured and arranged to provide CO. gas at a rate of about 300 mi/min to

about 500 ml/min.
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10
9. The insect trapping apparatus of claim 8, wherein a second fan is
arranged to blow air on the heat exchanger, the second fan also being powered
by the thermoelectric module.

16 10. The insect trapping apparatus of claim 9, wherein the second fan is
a suction fan arranged to draw air in through the trap inlet.

11.  The insect trapping apparatus of claim 1, wherein the trap further
includes a mesh bag coupled to the trap inlet via a suction pipe, and wherein a
20 portion of the exhaust pipe extends within and through the suction pipe and
extends out from the trap inlet.

12. The msect trapping apparatus of claim 11, wherein the trap further
includes a suction fan arranged to draw an airflow in through the trap inlet and
25 out through the mesh bag, the aarﬂow being drawn into the trap inlet being
directed counter to and substantially surrounding the exhaust flow of the cooled
CO; gas being released through the exhaust pipe outlet.

13.  The insect trapping apparatus of claim 12, wherein the suction fan
30 is powered by a thermoelectric module that is thermally coupled on a hot side to
the combustion chamber and that is thermally coupled on a cold side to a heat
exchanger, and wherein the suction fan is arranged to direct the airflow from the
mesh bag towards the heat exchanger.
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is arranged to draw the airflow through the trap inlet with a flow velocity of at

least approximately 250 cm/sec.

15.  The insect trapping apparatus of claim 1, wherein the cooling
apparatus is structured and arranged to cool the CO; gas to a temperature of no

more than about 30 °F above ambient temperature.

10 16. The insect trapping apparatus of claim 1, further comprising a
reservoir coupled to the attractant exhaust system for adding an aromatic

composition to the insect attractant.

~ 17. A method of trapping insects, comprising:
16 providing a trap having a trap inlet through which insects can enter
into the trap;
providing a mixture that includes CO; gas and air; and
releasing the mixture near the trap inlet at a temperature above

ambient temperature and below about 115 °F.

20
18. The method of claim 17, wherein the mixture comprises a CO; gas

concentration of between about 500 ppm and about 2500 ppm.

19. The r"nethod of claim 17, whérein providing the mixture includes:
25 producing heated CO; gas in a combustion chamber;
directing the heated CO, gas from the combustion chamber into an
exhaust pipe, the exhaust pipe comprising an exhaust pipe inlet open to air and
an outlet near the trap inlet; and
employing an exhaust fan to mix air from the exhaust pipe inlet with the

30 heated CO; gas in the exhaust pipe.

20. The method of claim 19, wherein producing heated CO. gas
includes producing about 400 ml of CO. gas per minute.
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5 direction downward and counter to the inflow from an exhaust pipe outlet

positioned directly below the trap inlet.

22. The method of claim 21, further comprising employing a
thermoelectric module to provide electric power to operate the exhaust fan and
10 the suction fan, the thermoelectric module being thermally coupled on a hot side
to the combustion chamber and being thermally coupled on a cold side to a heat

exchanger.

23. The method of claim 21, wherein the suction fan is arranged to
15 draw the inflow through the trap inlet with a flow velocity of at least approximately

250 cm/sec.

24. The method of claim 19, wherein producing heated CO; gas in a
combustion chamber includes catalytically combusting a hydrocarbon fuel.

20
25. The method of claim 17, wherein releasing the mixture includes

releasing the mixture at a temperature of no more than about 30 &F above

ambient temperature.

25 26. The method of clairh 17, wherein the mixture further includes water

vapor.

27. An insect trapping apparatus, comprising:
a trap enclosure;

30 a suction line having a section including a suction line outlet being
positioned inside the trap enclosure, and a downward-facing suction line inlet
communicating with air outside the trap enclosure;

a mesh bag covering the suction tube outlet;
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a combustor including a combustor outlet, the combustor being capable of
5 producing CO; gas having a temperature above ambient temperature;
an exhaust line being coupled to the combustor outlet, one end of the
exhaust line having an exhaust line inlet being open to air, another end of the
exhaust line having a downward-facing exhaust line outlet positioned directly
below the suction line inlet outside the trap enclosure;

10 an exhaust fan structured and arranged to cause air to enter the exhaust
line inlet and mix with heated CO, gas entering the exhaust line from the
combustor outlet to create an insect attractant mixture, and to blow the mixture
out from the exhaust line at a temperature above ambient temperature and
below approximately 115 °F.

15

28. The insect trapping apparatus of claim 27, further comprising a
thermoelectric system providing electric power to the suction fan and to the
exhaust fan, the thermoelectric system including a heat exchanger and a
thermoelectric module, wherein the thermoelectric module is thermally coupled

20 on a cold side to the heat exchanger and is thermally coupled on a hot side to
the combustion chamber, and wherein the suction fan blows the inflow of air on

the heat exchanger to cool the heat exchanger.

29. The'insect trapping apparatus of claim 28, further comprising a
25 combustor enclosure surrounding the combustor, the thermoelectric system and
a portion of the exhaust line that is coupled to the combustor outlet.

30. The insect trapping apparatus of claim 29, further comprising a
wheeled cart supporting the combustor enclosure and the trap enclosure.

30
31. The insect trapping apparatus of claim 27, wherein the combustor

is also capable of producing water vapor.
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concentration within a range of about 500 parts per million (ppm) to about 2500
ppm and to release the mixture near the trap inlet.

33. The insect trapping apparatus of claim 32, wherein the exhaust
10 system is further structured and arranged to release the mixture near the trap
inlet at a temperature above ambient temperature and below about
115 °F.

34. An insect trap requiring electric power to operate, comprising a
15 hydrocarbon fueled generating system providing all the electric power
requirements of the trap.



