;e3eZ 4(6TZ\b$ 28 January 2003 1 | APPARATUS FOR ATTRACTI NG STROYI NG
| NSECTS 2 3 Reference to Related Application 4 This appli caﬂmﬂlm@mﬂwﬁmﬂ]
Continuation-in-Part of U S. Serial No. 08/ b95,6368. 5 6 Bac e
Invention 7 1. Field of the Invention 8 The present invention r&beses
generally to apparatuses for attracting and 9 destroying insects, and nore
particularly to an apparatus having a novel electric griq%?tjjo whi E_I;apbs
designed to effectively destroy insects, especially nos YuaY ng
flies and 11 mdges. 12 13 2. Discussion of the Prior Art 14 Devices for
attracting and destroying insects are well-known in the art. For 15
exanple, U S. Patent Nos. 2,106;528 to Jones et al., 3,187,458 to Densnore,
16 3,83a577 to Soulos 3,894,351 to lannini, 4,182,069 to DeYoreo, and
4,387,529 tlo | 7 HedsEPARAIIS FOR ATERAGITING ANTI DESTRE) YING ENBECAS art

devices used to attract and 18 destroy insects. The patent to Densnore
di scl oses & device which enploys a light for 19 attracting insects and a

pesti ci de %at urated nesh surrougd'teng cteheglej gﬁAf olrcalﬁi |1ing the 20 insects
attenpting to reach the light s : _ tents to Jones et
al., 21 Soy os lanni mi;s APBYOHiBR 1P ot St dnOi FinSF 0S SVl WO U/ a8 \Wisg €S Whi ch

enploy an 22 illumnating and/or odor dispensing mechani smfor attracting
insects, arfd an 23 electrified screen grid for electrocuting insects

attenpting to reach the light or 24 pheraompne. 25 Although the electric
"bug zappi fy" devices are populaﬂ&%$gﬁm@§é§ﬁﬁ%h§$ﬂﬂﬁby 26 have certain
shortconingﬁ. qu ex%qﬁb%f %Hﬁv Mhpes enpl oying an ultraviolet |ight 27
source are effecfive‘%or—a¥¥racgﬁﬁg'and destroyi ng beneficial insects but
are ineffecgive 28 f Qe réseaCirvegtidil telddd gensROY So a%y&bmﬁea ﬁp%ﬁ%hic{i%in@nd
flies, that prey on humans and 28 January 2003 1 |ivestock. e prior
art devi ces® whi clstrnyirgiinseciprad omoepatiadartyHe ap dpparafouhayengt conceet gleattic grid
specific types of .insects are _expensive hecause th her gnone, source is
Sonti nuously 3 FFRiECesiEIed MEEEFOED JRIGRY IEGRS BRIy BRSIUsra cuas s an

sol ution tplthelﬁﬁéggoing problens is provided in U S, Patent 5 No.

a205, 064 to Nol en;“whi ch patent is hereby incorporated by reference inits
6 entiretyl2 This patent discloses a device having a pressurized cani ster
charged with 7 carbon dioxide, octenol, or both, or with insect pheronones.

The devi cel¥ urt Rer hddseussion phthedirior A¥dd/ or ultraviol et |ight source which

IS surr Ounfif d by an %e%?cteg k& agtgalcghg and destroying insects are well-known in the art. For

15 example, U.S. Patent Nos. 2,106,528 to Jones et al., 3,187,458 to Densmore,
16 3,835,577 to Soulos, 3,894,351 to lannini, 4,182,069 to DeYoreo, and 4,387,529 to
17 Hedstrom are representative of the available prior art devices used to aftract and
18 destroy insects. The patent to Densmore discloses a device which employs a light for

19 attracting insects and a pesticide saturated mesh surrounding the light for killing the

20 insects attempting to reach the light source. The remaining patents to Jones et al.,
21 Soulos, Iannini, DeYoreo and Hedstrom disclose various devices which employ an
22 illuminating and/or odor dispensing mechanism for attracting insects, and an
23 electrified screen grid for electrocuting insects attempting to reach the light or
24 pheromone.

25 Although the electric "bug zapping" devices are popular with consumers, they
26 have certain shortcomings. For example, the devices employing an ultraviolet light
27 source are effective for attracting and destroying beneficial insects but are ineffective
28 for attracting biting insects, such as mosquitoes and flies, that prey on humans and
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9 There is presently a need for an apparatus capable of sinulating a host
animal 10 and having an electrified grid constructed and arranged for
intercepting the flight of 11 the insect around the apparatus, thereby
iincreasing the efficiency of the apparatus in 12 destroying insects. 13 14
Summary of the Invention 15 The present invention provides an apparatus

whi ch simul ates a host animal and 16 has an electrified i d conibhgct ed
and arranged for intercepting the flight of the insect ‘éﬁ

apparatus, thereby increasing the efficiengy of the apparatus in destroying
18 insects. The apparatus generally includes a source of carbon dioxide, a
source of 19 octenol, a device for emtting the carbon di oxi de proxi mte
the source of octenol to 20 create a m xture of the carbon di oxi de and
octenol, a heating el ement .and an 21 elecfrifjed grid. Insects are
initially attradt/édotko TiperiempesiceisViigh wHige plrsemenss atiha oeer soEcqlaraiirache

m xture of carb k0x| de . i S cl.oser,. t e 2'3
appar at us, f hey %g?cgﬁ%b%hog ;ﬁﬁg%t%)%ég%%e%hsu{égéetc#é@\t}l‘eg ﬁgrﬁ&ﬁ P%) %)(}e{lrrct&l R gorglfnuﬁ ]Illsteli;|

appar at us and t hefive 2@ tRéreotOaes camgaulybbedplare® attracted to the heat
emtted by the heating elenent. In an 25 attenpt to fly closer to the
heating el éhent, the Omseciuborarte that Bregepreproblenshés peovededcin iY.SedPaganitd and

destroyed. 27 Accordj (o] enbadi nent. .of the.present.invention, an
appar at us fér 233%&’#(2589%4&30&&8&%@?}? BRI D Xt‘gcoir%m%f?%bég BFRCE dhri si ng
a source ofgan i : ; t ] ' jce
for heati ng6 t he eﬁﬁgeg%tﬂgg ?’ ?éﬁgﬁ%eigg%d%c%vo a(r:Igrg s%ﬁe i@?ﬁggﬁ%&gﬁl&i ce
for emtting theatsanhldxidd] eotérmds op bothi sravieh inkeet pis@abneat Thassadd fugbetee, a 3

device for destroying insects surrounding the sources of insect attractant
and carbon & di owilgBaredandiordiyaveaetlight samerdlich ngurenndadhy pmeleetvgtd, t he

eémtting deyice and e 5 destroyin evice. 6 Accordin Q_anot her.
enbodi ment bf the | nvaRIBHE EPRGHCER Pt BrAge ahamfalt Py Are!
insects isygli sclpaedvink Be cRBLHROE 6@ BRHstr8d 1 aniiRGraii &S Rfer&Blitd RS GRIFON -
8 dioxide to create a Carbon dioxide plume, heating an insect attractant

proxi mat e the 9 thairbenadinnkihdeppirains theoebyimatming thd officiescyoff tieeappantdiioxi de
and the insect attractant; 10 and electrocuting insects as they fly toward
the mxturk? 11 J&sEo¥RE ML anot her enmbodi ment of the invention, an
appar at us #or attracting 12 and destroying insects is disclosed, conprising
a source of” carbon dioxide, a source 13 of octenol, a heater disposed

adj acent t{w source of octenol, f®urnieaki §3hé Deveasbenol, 14 a val ve for
emtting an anount of the carbon dioxide proxinmte the octenol and a grid
15 surroundlf ng the sdihepeesoft invantarpredidss pueppatahe vdanksgeulatts deseanghaland t he
heater, the.grid 16 recelLving, an electrical charge. 17 carding.to t
nnot her enbbd ekt SBFoFRES RULARFERE AR SRperopn e rop asRE e s ddiy
destr oyl NGy NS eChSudasndlispalanS ArekARBEARINE Anlibior3RUPEEAL iPfkcibpBE! 19
attractant, a second source of an’insect attractant, a S urce of carbon

di oxi de, alglevi das2. fTie aphratus pgndriiéy mahBan stiuscd decapifoaxdiovddes atsoerckiofst

and second sources of insect 21 attractant,_ a,. device for destraqying insects
surroundi nd’ t he g9nsl, agiswice &s GRS the@eoadioxdde predmatedhe SO OCERY P he

source of rbon, di oxi d ontr.al 4:dayi for. gontyroll |
emtting d%@i ce cé%%g?h%%( egjtortgtg/l? rf'g}b qulgzg& gﬁd fgte%@i 5‘f}{e%!é11§’c Eg&%ﬁ%%ﬁnt he

Drawi ngs 261 The dianemidigoia. Mskdts b idlasity ithagedio ik AphRhR B¢ ehd Qlok ARodppended
drawi ngs, in 27 which: 28 Fig. 1 is a perspective view of the apparatus of
t he presen22i nvewith dre; mixture of carbon dioxide and octenol. As the insects fly closer to the

23 apparatus, they are further attracted to the visual properties of the apparatus and then,
24 at close range, they are attracted to the heat emitted by the heating element. In an
25 attempt to fly closer to the heating element, the insects are intercepted by the

26 electrified grid and destroyed.
27 According to one embodiment of the present invention, an apparatus for

28 attracting and destroying insects is disclosed, comprising a source of an insect



28 January 2003 41 234567891011 12 13 14 1~ 16 17 18 19 20 21 22
23 24 25°26 27 2s Fig. 2 is a partially cut-away bottom plan view of the
apparatus of the present invention; Fig. 3 is a partially cut-away side

pl an view of the apparatus of the present invention; Fig. 4 is an expl oded
view of the apparatus of the present invention; Fig. 5 is a schematic view
of a panel of the electrified grid in accordance with t&easj)resenéo
invention; and Fig. 6 is a perspective view of the chas Puay Qapar at us
of the present invention. Detail ed Description of the Preferred Enbodi nent
Research by the inventors in the field of3entonol ogy has shown that biting
i nsects such as m dges, nosquitos and biting flies enploy predictable
behavi or when searching for blood hosts. Specifically, these biting insects
are initially attracted by the odor of kaironones, which are chemcals

gi ven of f by bl pod hosts .and which are attractants tao biti i nsects.

Kai r onones i nclaﬁff@taeta? b@ﬂn%g%%eé%r%%tﬁglt edmf)fﬁ‘/‘{:%%ﬁ[ﬁanﬁﬁrfﬂ’éﬂc? gﬂ‘%ﬁmﬁ dg%%n bl ood
hosts and oct eRokeyi 2 AR 13S0 x8h eV §Bxi ; j osts.
Mosqui t os “and %i (theivhcgrfﬁalk%g&%ag) det egt §C%Xﬁdee %g?)l?{agef ﬁ%alg%gﬂﬁlgiagg?t gggghgl ed by
a bl ood hast atdesiceistiesnogingfinapp suxiundingltlye @Orcaedinsect dttrattast ahé@earbbound
that biting insects strongly respond to the respiration characteristics of
smal | mamfal s, dexide el g iR der coppling BeHEr e SsyIcExinaamEtine deviesandbE ¢
centi met ers of cfs%ib?” (givocxi de every five seconds. Biting insects |ocate a
bl ood host™ by t (f?]i% Y& carbon di oxi de pl une created by the bl ood host.
A mixture @f carbon Alcexifdeo Aktthep ethBstidhert S BB idvestdrak éuREof Aehée 2he

i nsects seeking mamual i an bl ood hosts. At a range of approxi mately 10
meters, nosqui tdestreying imstctsig distioesl, e enctiiddecotmprising dhastepss@mitiopttabbnwi t h a
bl ood host, Resear.ch has fouarrﬁl_’g tqpat. nosquitos are nost attracted to small,
bl ack cylithdri CAPXighiosEeate afarbingioxife Pips; heaiinganinsest sacanpredmalic®ear ea

to the body of c%%@%dﬁa%@ﬁ%&g%&%@ Aixfrd 8PQon dRLLE Sl the fReRbEraIRAE,

attracted to

10 and electrocuting insects as they fly toward the mixture.

11 According to another embodiment of the invention, an apparatus for attracting
12 and destroying insects is disclosed, comprising a source of carbon dioxide, a source
13 of octenol, a heater disposed adjacent the source of octenol, for heating the octenol,
14 a valve for emitting an amount of the carbon dioxide proximate the octenol and a grid
15 surrounding the source of carbon dioxide, the source of octenol and the heater, the grid
16 receiving an electrical charge.

17 According to yet another embodiment of the invention, an apparatus for
18 attracting and destroying insects is disclosed, comprising a first source of an insect
19 attractant, a second source of an insect attractant, a source of carbon dioxide, a device
20 for emitting the carbon dioxide proximate the first and second sources of insect
21 attractant, a device for destroying insects surrounding the first and second sources of
22 insect attractant and the source of carbon dioxide and a control device for controlling
23 the emitting device and the destroying device.

24

25 Brief Description of the Drawings

26 The invention will be described with reference to the appended drawings, in
27 which:

28 Fig. 1 is a perspective view of the apparatus of the present invention;



5 1 larger black cylindrical objects. Insects stay within the carbon

di oxi de plune as they 2 approach within visual range of a target. 3 At a

di stance of approximately 3 neters in dry weather (9 nmeters in humd 4

weat her), biting insects can detect a blood host's thermal em ssions,
Thermal 5 em ssions can be nmeasured as surface tenperature neasured in
degrees, infrared light 6 em ssions neasured in wavel en%i or e:}ﬁrgy

di ssipated neasured in watts per unit 7 area. Wen the i uary 208, ¢ ose
range and detect thermal radiation, they gircle the 8 host to determine the
characteristics of the host based on the detected thermal 9 radiation. 10
Mosquitos and biting flies respond to a narrow range of tenperature.
Research 11 has shown that a tenperature of approximately I | O F-+1 5 F
is optimal to attract 12 species seeking nmanmalian bl ood hosts.

Tenper at ur &s bel ow tHiBs? samgeiady cyotvay bpitee plan Jiephd ske dppsbts of dhegpresent
terrperaturSs above tt his range actually repel these insects. Since the 14
pattern of sur fA¢E" foélnperature is dictated by the distribution of blood
near the sgrface 15 pf the, Eiﬁ{iélm &0-ahER Gl de iy \ﬁ&@%@%e{ﬁybéﬁa{u@ o?thesdi'ésfeﬁ’tce
tenperature of a manmal i an Iooay 16 hoSt is the pattern of warnmer and

cool er areds onmmvemionur face of the blood host. 17 Mysquitos and biting
flies are nost attracted. to an ié#e_gul ?,r surface %enperature 18 pattern
havi ng appPoxi mat el yF5094529 e¥p VIEWO! theraPREatua p1 Bp presxitieiealy™n110 F and

19 the bal ance of thg surf A r [ but n | ess. fhan
appr oxi mat gl y 20 95Fﬁg2§fslan?1?egfa téla%%ea i éﬁl’mé%%gﬁ‘lﬁtefé é%ﬁg?/gﬂg}nrﬁcgﬁ%rg%%é?@ni mal s

is simlar7to biagkese@diveddon:agdiiati on emtted by an object as it cools,
i.e., it consists of incoherent light of all 23 wavel engths. Since

war m bl ood&d ani mal sFigabris aiparspéaive o pf therghessint ofrths apparitiin o therpaeseniv
ranges, they tend to emt infrared |ight of certain predictable

wavel engt hs. |t W8I he|jeved that when insects and bl ood hosts evol ve
toget her ijp the sanme ecosystem 26 the insects' antennae receptors becone
tuned to the wavel engths of the infrared light 27 emtted by certain bl ood
host s. 48 January 2003 BetdiléeDadctiphian o ¢herfaeferr @b o @imeamer gy

di ssipation, it has been found that 2 nosquito species known to prefer

avi an bl odd hosts ar Besgerchdyitbelinyentarstipdite kelé pbergmglody bay Pwrindhatdfiting

approximately 0.1 watt er, square .jnch, .Mysguito speci.es d.bi.ting 4
flies knovﬁ to H}S%‘ft%srucﬁrﬁﬁ%gie%ﬁmﬁwﬂ § ApbHRHRE @F%ewggpﬁflicﬁ’iﬁn@&a‘fﬁr ‘é{g‘ﬁbst' s
energy 5 digssi padar@ihd far Blob@AGEs. Y peRitiRhIRX kHERd Bikitg hsdatd Sre ShidaWRdtlrSctfBH
square inch. d Refée?]?}gl néﬁgow%ﬁsthpe dr a%l?(ngs, tlh‘éreSéfits Seneerl]g?alt; indiycat ed
at 10 an dppar athesoddr affkairbreomps eslent ate chemicalo piveo offaty thi@clthosty aaddhddsta oyi ng

insects. The apparatus 10.,js ., 8 operable for attracting.and destrqyi.ng a
variety ofiS nset@ciaps| o dithng Pssui %@WOBF%IP%S@ cerioa Sligxide ‘?ﬁhﬁﬁég’y%#bh
prey on r-m bl il S; H{EB& | i : Wy\mthe
appar at u\évai170 co%%%?gaelgdga gﬁlzsalnﬁ%(,g&gﬁe%%g;a Iy%ngg%éfgc\éggg?ﬁ}%g,ﬁ g ‘/jgﬁo

pressuri sed caningh@fali@®esddidsis. iMedquabeshdaditingilied caoddiee thaf odoe bet@bon
generally indicated 12 at 16, a heat source, generally indicated at 18, and
an el ectril® gri dioxiflesuhaled by 4 blepdhases axistapee olappmriseasely Shpisirshtishastbeehe
appar at us 10 operate together to effective nd 14 efficiently attraect and
destroy i néoect s??%%%gwsﬁc SHP ?lyf?Sp%(t itﬁﬁref@rthelch%%m%ﬂ%éﬁﬁ %@gr 22,
an outer priot ecliand1§ QL & AbbANdvIACH SIRKANLERRMEIGMAY S¥hiCentiiRust 89 12
al so includes a chassi's 28, Fig. 17 6, which includés d top plate 30 and a
cyl i nder 32 ( Fi gatboBdiaride 6yerymildsedontdsgBithngrinsects I ateaeblquiddmst byTogekogwke 22

is attached to top plate 30 of chassis 28. Bottom cover 26 19 i|s renoyably
attached t%o cyl Fﬁfg’éf‘ dé%ldéfpl%%g@ﬁ@g%g fhgrﬁ’i%%‘ﬁ“&?bnﬁdﬁléﬁff%o&‘af?%dl%dg 20

12 are pr rabl y ' : : l:igi- I LCc material
that is 2? ighto\itlglggﬁ%an%ﬁ%ga%ﬁgarﬁf gg?ng?cg%e%ﬁgml u%lgrr1 gﬁg%ﬁﬁsﬁg’ﬁ g. 2, the
cover 22, zyotective a3 b 6f Spraxidatelyay rderarBosghitvsamt @aingsheped able ol an
Vi ew. Thee&urpose of this 23 configuration is to inprove the manner in

whi ch inse#fts emblainctisuabeantset witipabkwod §ostORgs¢arsh dagifosnd thabuosugios prearqsy
illustrateg in the draw ngs,, the housi 2.has .securely 25.mounted.on its
top cover 22 a i?fu”f{teé‘?o .»‘Ha%‘iyr‘fg&?%%" %ﬂénﬂ 5591. &ém&’?%‘?‘ﬁ surfag 26
exanpl e, ijgan A R setnlyl AiSRGhS, asULLEIE BRAL YIS m§staﬂra%iee%rl cal
line 31 for 27 supplying power froma suitable power source (e.g., an
electric outlet). 28 January 2003 7




1 The cover 22 has formed therein a control panel 34 having a power
indicator 2 light 36, status indicator lights 38 and a control swtch 40
for turning the apparatus 10 3 on and off. The control panel 34 is in

el ectrical comunication with the power line 4 31 for receiving power from
t he power source. The cover 22, while fabricated 5 separately fromthe
chassis 28, is fixedly secured to the top plate 30 of chgssis hR, 6 any
suitabl e manner. Top plate 30 of chassis 28 is then fix%%@@ﬁ?gg3to
protective 7 grid 24. The primary duty o% cover 22 is to protect the

i nternal conponents (e.g. 8 canister 14, “octenol source 16, heat source 18
and the electrical conponents 9 interacting the sane) disposed wthin the
housi ng 12 from environnmental 10 contam nants, such as rain. 11 The
protective grid 24 has a plurality of vertical support menbers 42, which 12
are attached tlggettadkaylipdratiobp@solnsettassy witkid the catmncihonidrplode ak they a
plurality of 13 horizontal nenbers 44 which prevent any unwanted contact

Wi th the 2l ectapproagh withpovisug! rapgg ofiastaigki t i oned interiorly of the

protective grid 24. Tray 26 incl i £ | ing
upwardly ¥rom t he Hotd g%ﬁ%?e ?f?aﬂ}%ggﬁatgpé’n’g%g‘ﬁéﬁ ﬁg{slggaﬂéﬁlr;%e%?éér?g(gﬁ g ltB ly 16

| arger than thg aﬁllixégﬂeéiﬁﬁo Hseqy lchidefect32 WSodChAESS itherd@] edidiogy erlihapsalt he
bottom of 17 cyT'l ndér 32 Tray 26 may be rel easably attached to cylinder 32

by neans §f a enasiomlcad Be neaseredian swifice lsmpersbnpmeasyfed in degsgsadntiehhgits 47,
Fig. 4, in flange 46 interface with 19 a correspandi ng nunber of posts (not
shown) whfch e@&”éﬁ@lnsd@?%léﬁéi%ﬂ’?‘é‘ilﬂﬂﬂfsroéred“fr%d‘ﬁSB@Fﬁ@F%é‘[Pﬁf%@émbPerc}Wti nder
32. The tray 26 r’ns),)(,2 el t Hoalthe€RRME A t he
remai ns o? i nsBET's g‘%@?%&?ﬁ%ﬂ?i’{ﬁg@egp g%ﬁ?ﬁi@é{%ﬁ%gﬁ%r%dgé 10(?jlbt afni ng 22
access togthe piessWetez@theCthbichirasterdsdtics of ttenhbst tasedcen 1 Asectéedterrsalur ce

18. 23 The pressurized canister 14, source of octenol 16 and heat source 18
axe 24 supt abl sadraiomt ed to the chassis 28. The heat source 18 includes a

bl anket 18a 25 nmounted to the.outer surface of cylinder 32 of hs 28

oo eotBai no an- Difcenias e iisuRionf & el Hing Semifall RABRNS 20 4
bl ack flexible,in t 88 Sfal ) aglabic. Such
a heat sgﬁrce k_lL %g@vﬂg%%a%@%#aﬁ%%%g%g@? tlg%gﬁgllggqﬁégﬁgﬁpé. of Bl oonfi el d,
CT. Heatiing el gieint se@ﬁin%,%lahﬂneeih@blbbdh@slts. Jemperaiucabelon this 2Rgd domd efra2003 8 |

with control switch 40 for turning the heat source 18 on and off. ating
el enent 60, 2 tisemingactivand s IOPVE %ﬁ%@é@a@ﬁpg@e@%mﬁw%é&?eg&ﬁ tch

40, prodycges he fo raisin : e Qf.. I ating
ol ement 08 15 Briemger T o B e R R ol ST S AL g brrae T O
and artenises, b,OmPLAAUGEN PRk Bidatetid smafef tebpitoabmeamtbtnstisdace of
the skin. Heating el enent 60 naintains approximately 50% 6 to 70% of the

surface dBea ohofiliankepatidn ofvarmereamgerogien eeeadon s pustacet dhg/dload hog, 7 and
keeps the bal ance of the surface at a tenperature.of no |l ess .th

appr oxi ndt’el y dlapguios %blf%%ﬁﬁﬁmsb?t%@%&%%?r&e@u% SPrgacreettélﬁ? éa}fl T by an
el ectricglg con i i %% th 6% A8 eI Bde AR kinbtelNQVAF bid t he
art. Heaflgsouréé@%ﬁ{%lgﬁg%ulﬁ%%%deo an 10 infrar eedav\%wl%ter 19, Fig. 2,

whi ch conpl et ekpe Bdlidce Widie dukfackata bBkr edmpeemtresioumoeledSthah kppirewimaredy
filter 19, by allow ng only coherent or sem -coherent |ight of desired 12
frequenci®s to9%a8s through, can be used to maxinize the attractiveness of

the I3 apparatus 10.1.0r. SRaghesiEvd ALERARAGALIBIL0: b shiiBShek pogpec I c

wavel engtis of 14 i I's an exploded view o

appar at usrl0, shamdidekiRed By 2 obfkcadt t8AY, 126 iRénsieRar alcetertmdiphhofisil ng 12,
and octenol source 16a nounted within housing 12 and 17 octenol source 16b
renoved f23om houstlengtBS . Siftztveamntblewied erimalonaiatain theib bodyctrwaeratiges FataR ol

di ssol ved in a wax-based nedi g and. cont ajf LN a.plastigc housin t enol
19 sour ce 16a1’éH@IWI€1Se%\F}§YﬁE%ﬁ?€’HHi ra&%ﬁ&&t"%ﬁr{aﬁpﬂ&%fta@(?ma&e ,S'l??etween
heat sour 20 .18 .and. gr.i j g ktem,

di schar geffubeés leB?d tg?rti { eé?nsgcgé W%%%lﬁg{gg %ﬁ?%ﬁ%@%ﬁeﬁxg@&aﬁﬁﬁgﬂbel ow) .
Cct enol  sgyir cespd HdectNshidibe RES0Ebekonte tpheaiae tiR2vbiylenbihpsf the infered g,
which are attached to protective grid 24 in a known manner. In 23 a

pr ef er r ed22mbodinmted by esatain Wpodblkasthol sources 16a and 16b is designed to
rel ease 24 approxi mately 7ng of octenol per hour when heated at 110 F. The
anount of octenol 25 froma single octenol source 16 has been found to be
extrenely attractive to nost 26 species of nosquitos, whereas the anount of
octenol fromtwo octenol sources 16 has 27 been found to be extrenely
attractive to nost species of biting flies. 28 January 2003 9 1 The
pressuri zed canister 14 preferably contains carbon dioxide, and is 2
mounted to an emtter 50, such as a solenoid valve, which controls the

e - Y N o -, A — . . - o o - 11



19 Electric grid 20 will now be described with reference to Figs. 2-5.
Electric 20 grid 20 is formed fromfour panels 70 which are electrically
connected together and 21 configured to forma box which surrounds cani ster
14, cylinder 32, heat source 18 and 22 octenol source 16. Each panel 70 is
formed froma pair of netal plates 72a and 72b 23 interconnected by an
insulating material 74 along top and bottom edges there? Each é@OQl ate
72a, ?2b is stanped froma sheet of netal and includes 8s\$?ri"@§y ertical
25 nenbers 82 interconnected by horizontal nmenbers 80a and 80b at the top
and bottom 26 of the panel, respectivel y.6| nsul ating material 74

i nterconnects and separates 27 horizontal nenbers 80a and 80b of plates 72a
and 72b. One plate 72a, 72b is 28 January 2003 10 1 electrically charged
and the other 72b, 72a is connected to ground. In this manner, 2 when

i nsects pass througReghr@bisl the nipabiderdéht df&ﬂy%grd@ss@a@@ﬂ,ﬁ@ﬁhg Bdnaagnd sk royed.
3 As shown in Fig. 5 when plates 72a and 7 are interconnected to form
panel 4 7@ thenosidithspsties kpovwporrireigsavian blewl hrsiselre #0asted foesh@tsenddgng t o
the w ngsgan of,.the.5 insects vggi ﬁg are to be dest ed._by apparat.us 10. At
area 90, the spPhRSPAPMEERRSR SO Sl PYSIBRTERs MBIMY HepreRhkiiBEy 30m
to destroy md s ki Mg f i Y. ar eas
92, the s%aci ngﬁ%et meﬁtgé%%girg%?%ve 8 mgﬁsargﬁﬁgﬁé%%@%an%%sgggh%ﬁn to
destroy nm@squi tdxssipawb @i faageofappioR@REAN 0 Afto 0.2apnrs %t fRbeligch5. Om At ar eas
94, the spacing between consecutive nenbers 82 is 10 approximately 9.0mto
destroy bi&ing flieRefempgcrovniprke dawinggdhpanis geneaplyrinditared &11) antppargwfn  The
square configuration of the electric grid.around the he source pl aces
12 areas 3;0 ne:f?i%et PrEE H@’eﬁtéoé’tf%%%ﬁa%t ga8d d&?‘&"éﬂ@d“?i&rﬁt ﬁ@l’e a&ﬁ%’ﬁmﬁﬁgdg heat
source 18 gand : ; ; : ; DicShiting

confi gur atgsaon gegﬁlggﬁgﬁrvagﬂatcggéegﬁg? %tﬂcg\ﬁ%a \;all:l?cg]ﬁt? ﬁ%@ac% f}lgb{gfgﬁg %%S%%I{rqsi }(3:1H|11§r

i nsects, 9 nce flitstne smidges whivhwreyton varmélmdedaimbloadchadtunbhs @id Isksisdr. range
than the nosquitos, which circles the bl ood host at closer_range than 16
the bitind flies showpdheappasatihd 0 oaprisssce gepdng eenegraly pedivasef By 13, pul sed,
hi gh- vol tage cqj naot 18 sho i J ontrolled by.the ectrical
controll elfl whi 8#5(5:’%%1 e%‘l %st%rh%e%ﬁ%%mg%% E(1:% 1%9£%()§Ic§r?dO?tﬁgohﬁﬁr%@rmglﬁgtegomr
i's suppligd to a6 aBle@Gbincs, BhdrallyARdisayd®4tal, dnti B sledris @EONEnerA® ThBRARJAr €
several advantages to using such an intermttent power supply. First, 21
expensi vel3 contat BlouSiese powements of dresfppanabiss OxaperanotogetbguioreftbctiBdyend, t he

i nsect 22 Lgoes e%ot‘ hgve toaﬂgq?i cally contact both plates 72a, 72b of the
panel 70 Yo be SCIFRESIATEFE N GHEOEEEEhg bet ween vertical nembers 82 can
exceed thes w ngspan Qf igFid ASEGEinDAe Ak BEoP eFsh, Nlogh: YR AgE arc
can be sgtﬁto destroAg/g S&%%n%eéct onl ym\%nen 25 i ?so}g%gdy dT’saglogcfagR{ he

i nsul ati nip ai r -gidP4kat weanovable buedrh trapl6. ndodares] 28250 ifitludesdehbgis ZBOFigs
particul arly advantageous in the case of snmall insects such as mdges. The

57 wi ngsphh of 6 HaichiTaRbser & (onpise Foad ¢ sARde1IR (Higs. SA1CL6) M dascogsted 1B o

i nsul ate typi cal . 5 . ro S I b or t 1 6

el ectrocutl ng g]\%ip %:eég'. %p g%«%g%&%@ﬁ%g@&ﬁ&%eﬁgﬁé.hgas\%ﬁ%?a%%{o o&%g“%ul sed
power suppdy ofjstcievibl®atithed ﬂ%\égﬂﬁdepm bEChhAIRNS. ZhédeRE6RpHMSEs off HRgRLSIng0 not
touch the electric grid 20 as they attenpt to pass through it, 3 they do
not adher20t o il2 aragpréferablytiebridated feams e dark pelpwd, mgitl pohswaric witetalribatuisi on
devices. 4 If th do physically contact. the electric grid , they tend to
fall away?¥r omlfﬁw%g}?f&ngi"f%%%’é%@% %‘nf"ﬂ@“?drfpg%‘@/%’ o Eert: PHREHYEct ri ¢
pul ses. f45t herjyy I I ] 3 [ nd-pi t.i kFef:.are

B tract et ot Haaabaeg 96 st SomAE kPSRl TH ghifs S B L,
at 2000 vz8 ts. cbhfiguratienisto Biipryvd thagennest which ifdsets emseiihg th apbdrbostl 0

expl odi ng_the exoskel eton, unlike prior art insect electrocuting devices, 9
whi ch, at2%, 5000y Eesryed adis slearipiljusgaed & the deawingdéhe hvsias 13418 SeqwdlYi nsect
f ragnent 0 into e ajr. 11 Appgrat 10 further conpr.i.ses hux dity
sensor 332%0unt%%r{5%%lht??o?%?‘ @O&ﬁgﬂ n%ﬁhgg%n%molfo é’ﬁa@?in?% T The
hum di ty $@nSorex3@pleSinUf @fta lihabBiAi tyQhseb R eFhrtheP Bidv A ¥s A elddifoaflil BNForai 1
and to adjust the anobunt of power which is supplied to 14 electric grid 20.
The hum 21y sempplying®owsr framtarsoitétéepdoyertsbercs Gne, aalebetrid malet)control ler | 5
whi ch controls the heat source 18, the emitter 50 and the high-voltage
coil. Since the 16 air gap between plates 72a and 72b is effectively
shortened when the humdity of the | 7 anmbient air increases, |ess voltage
is needed to cross the gap. Therefore, the humdity 18 sensor 39 adjusts

t he amount of power supplied to the electric grid 20 depending on 19 the
amount of humdity in the anbient air. As the hum dity increases, the
anount of 20 power supplied to electric grid 20 is decreased
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1 allowrenote testing of insect population, etc., while limting the
exposure of test 2 personnel to the insects and any di seases carried by the
insects. 3 In operation, as octenol sources 16a and 16b are heated by heat
source 18, in 4 order to evaporate the octenol as described above, carbon
dioxide is emtted at 5 predeterm ned intervals by emtter 50, through

di scharge tubes 52 to an area directly 6 above octenol sources 16a and 16b,
in order to allow the evaporated octenol to mix 7 with t42J2n4ay20830xi de
and thereby creating the odor which is knowmn to be nost 8 attractive to
nosquitos, biting flies and mdges. Firstz the insects are attracted to the
9 odor of the carbon dioxide and octenol m xture. Then, as the insects
approach within 10 visual range, they are further attracted to the small,
dark-col ored cylindrical shape. 11 Finally, as the insects approach the

t hermal detection r e, the re attracted by the_12 thermal energy

di ssi pated by the hiﬁgc%vgﬁ&lés? [ E&H@Teﬂr? B AT Pal?ef 34 ﬁ%"”&%ﬁﬁ?‘éﬁﬁﬁg@g‘oﬂ3

i ncl udes the i pitare i [ '

addi ti onal2l y a{ﬂ Ffritgggt %gﬁ%ﬁﬁ{%@#@taﬁ%}%@ g?@%@m gﬁ()f/@ﬁm%rpﬁf g‘)%iﬁga{a@ugs %)%r ce
18. As an3i nseoh and 6ff] &Re tditrobprpal 3t isn d16striddd cothimfuhic$orCiE &e r thoser to

the apparatus 10, to sense the pattern of heat distribution 16 descri bed
above. Fi fal | y31tfherqcpiyeg: paver dEn Hiecp@resdewice Jiiedorer, 22,swhileefabriessed ed and

17 destroyed. 18 Wile there is 0 d described herein certain,specific
structures o SHBARY Fam B HRLRL roprtn sHERS 8 ek rEal of Shashis S8 KT 1| ed
in the artg thatny ﬁﬁﬂa@l@?na%germ% lafe D00 BiSas 0 93 [8BL] ?J‘?e%x%d?é x:?*t?cti%‘”s
may be nmade without departing om 21 the spirit and scope o P e

under | yi ng i nveridiMe Tlenmépdry diyrofexesr2els t@biossen giei iverd? chiapénedoueges nmay
be utilized, such as heat sources which include heating el enents 23 which
are plated or $pragedidprtend|spuss tmdealy Fouerer 8 3md thaetledtaead compenemivent i on

[ t 24Jimt t t{cul f Q. [ 1y dd i bed t
nsofar ad | noRarER e by kb Sl B R RuRHR AT Mms ST irop gt o/ nh
VWHAT ' 119 CLAMEBminants2éhed adagf Y 2003 1 1. An apparatus for attracting and

destroying insects conprising: 2 a housing including an upper housing
portion, | | ower hold&e poptgetive groh24rd agplBalety lof mettical diggposeembet waemhiski d

upper and, ] ower housin rtions; 4 a.heat.i source positioned within the
housi ng affd i n@Fuaias e‘gt‘gg‘ﬁtt%ﬁﬁfﬂ 3hREE %Slélirigp@é"éﬁoné}%%ﬁi&“@rﬁ BYFALY &fir f ace
of said cyinder,. | - [ t1.ng;: : j sposed
within an%: ns u?‘é’?i"%ﬁ S g@?ﬁ%ﬁ%@?ﬁ%@%ﬂ Eg'gmg%{]‘%g’kaﬁp?”ggéﬁiqﬁg% gl\?dei‘(?l)s T
anti arterd es; tfat& oiubesd igbridrlysftte padttdtive gad 4. dTEHOB esbhaids ac Rinkr Saapel
heating el ement, such that 9 said insect attractant is heated by said
heati ng el’enentt$ exgnding upivadly fomche buerdeidsay dé. Hiasgrokddhsvi ¢inmetesgightly

cyl i nder sai,d housi ng; ,.11 an itter,.C tructed and arr d to emt
sai d carboh di 3??#8%1%5? O diane e S ey %82%‘28%’6@5863@%5"%‘“ §f
control | ey cong Hﬁﬂ’e}?ﬂ_ﬁﬁ%@fnﬁﬁﬂ&ﬁ@ﬁa@ly%ﬁé}{e@!to @Mﬁ&e’%@b%g rfan$&Ltramd ter so
as 14 to control em ssion of said carbon dioxidé; and 15 an insect

dest royi NP el ereskt inswiricloamantey of &iskhpsdehraneelod 7, iFng de fin Aadgeaidtinrtfacameitl ci
carbon digxide. 1 2. The apparajus of c]ai 1, wherein sai our ce. of
hsect at k3 act AOTEPAPARS BURES LR (eX SBOFICNEN SHene SgmanREaET nHOSTHf ce,
sai d eni tjer angsalithl BAGHhae 95! TRY bR EhEFE tenftEd SORLAL AGFd 1Y fArt he

housi ng.

21 removing the remains of insects destroyed by the apparatus 10 and for obtaining
22 access to the pressurized canister 14, octenol source 16 and heat source 18.
23 The pressurized canister 14, source of octenol 16 and heat source 18 are

24 suitably mounted to the chassis 28. The heat source 18 includes a blanket 18a

25 mounted to the outer surface of cylinder 32 of chassis 28 which contains an
26 electrically resistive heating element 60 mounted in a black flexible insulating sheet,
27 fabricated from rubber or plastic. Such a heat source 18 is available from Electro-

28 Flex Heat, Inc. of Bloomfield, CT. Heating element 60 is in electrical communication



1 3. The apparatus of claim1, wherein said emtter conprises a valve
operatively 2 coupled to a nozzle of a canister of pressurized carbon

di oxi de. 121234561 91011 121234J6789 10 11 12 14 28
January 2003 The apparatus of claim3, wherein said housing is

cl over| eaf =shaped in crosssection. S. A nethod of attracting and destroying
I nsects, the nethod conprising the steps of: emtting c n di oxi to
create a carbon dioxide plune; heating an insect attrac?%ﬁﬁ“ﬂ?%&éhﬁ?e sai d
carbon dioxide plume to create a m xture of carbon di oxi de and said insect
attractant; supplying pul sed, electrical %omer to a grid having a plurality
of electrically conductive, consecutive nenbers arranged in at |east two

di stinct areas, wherein adjacent, consecutive nmenbers are spaced a
predet erm ned di stance from each other so that an air gap is fornmed between
the adj acant nmeataebnidiewReesd fgrbahyeenheadhacels oBRERA S1M4anY HBgeRedoeen
the distinct areas and being sized according to a wing span of the insect
to be destd oyeavhan ptovided by howerdrom power edbwet Flobraugh gwitos4(; psodasesteet/fof | y
toward sai,d m xture,

3 raising the temperature of heat source 18. Heating element 60 is arranged in a pattern
4 within blanket 18a resembling veins and arteries, to produce the infrared image of
5 blood near the surface of the skin. Heating element 60 maintains approximately 50%
6 to 70% of the surface area of blanket 18a at a temperature of approximately 110°F,
7 and keeps the balance of the surface at a temperature of no less than approximately
8 95°F. The temperature of heat source 18 is regulated by an electrical controller (not
9 shown), the design of which is known in the art. Heat source 18 may also include an
10 infrared filter 19, Fig. 2, which completely surrounds blanket 18a of heat source 18.
11 Infrared filter 19, by allowing only coherent or semi-coherent light of desired
12 frequencies to pass through, can be used to maximize the attractiveness of the
13 apparatus 10 for species with antennae known to be tuned to specific wavelengths of

14 infrared light.

15 Fig. 4 is an exploded view of the apparatus 10, showing canister 14 and tray
16 26 separated from housing 12, and octenol source 16a mounted within housing 12 and
17 octenol source 16b removed from housing 22. Octenol sources 16a and 16b include
18 octenol dissolved in a wax-based media and contained in a plastic housing. Octenol
19 sources 16a and 16b are mounted in contact with heat source 18, between heat source

20 18 and grid 20, directly below the terminal ends of discharge tubes 52 of emitter 50
21 {both of which are described below). Octenol sources 16a and 16b are held in place

22 by clips 17a and 17b, which are attached to protective grid 24 in a known manner. In

23 a preferred embodiment, each of octenol sources 16a and 16b is designed to release
24 approximately 7mg of octenol per hour when heated at 110°F. The amount of octenol
25 from a single octenol source 16 has been found to be extremely attractive to most
26 species of mosquitos, whereas the amount of octenol from two octenol sources 16 has

27 been found to be extremely attractive to most species of biting flies.



6. An apparatus for attracting and destroying insects conprising: a

housi ng; a source of carbon dioxide; a source of octenol; a heating source
positioned within said housing and di sposed adj acent said source of
octenol, said heating source constructed and arranged to heat said octenol;
a vale a constructed and arranged to emt an anmount of said carbon dioxide
proxi mate said octenol; a grid surrounding said source %I? ar bon g'ggxi de,
sai d source of octenol and said heater, said grid const caéw’az%a ranged
to receive on electrical charge to destrog insects, the grid having a
plurality of electrically conductive, consecutive nenbers arranged in at

| east two distinct areas, wherein adjacent, consecutive 28 January 2003

| ~ ? menbers are spaced a predeterm ned di stance fromeach other so that an
air gap is I~ formed between the adjacent nenbers, the spacing between

adj acent nember | ~ vahyipR@sEENReAIstthe4 diréftiabGt cAftAa$ caBeh BRxE, 3ha e
according to a wing span of the 16 insect to be destoryed within each area;
and 17 a pbwer mayppadyio eorsiittardethchngia selermdyee ve,ovlichppinyrosaieemission of
electrical]y charge 1 ~ the grip... 1.7 .The a ratus of clajm6, further
conpri sing a cSAt Bldioé‘i*deffgqm g%{%?rolﬁr i%ﬁ?aqodgggﬁtr%?@@ CPBmﬁl?g]ﬁ‘i‘ akeowy ¢
anount of garb LOX] ) i | oxide 1 8.
The appar at us g]?ang‘a{aﬁy%ggsa?@aér% era]cl g@%ﬁ?@@%@%@iﬁ@@%?@%qg%et&egd#% %g an 2
amount ol hum dirhiytet 80 tiernsitOitBNémAd carbard d@xRlenfrémn| dagiktef 08 tadjrmightertie a. 11
amount of said 3 electrical charge based on said amount of humdity in the
anbi ent ai®. 1 sissitmeof spypen dipxide ernitied Brensh thedtiesteing oSamammalan biepddiostrent i s
const ruct and.2 arranged to ke roxi mat el y..50% 70i, of_.a surface area
of said bl anke?n%?tc Doy dlasife it &%dggt%g% PR r et 250t 1S 3> AIPE ¢ ¢ act
| nsects togsaidphig ih@?l/aﬁ%ifcgﬁndehﬂ-ﬁ’nd hERG R 88 %tt%%ﬁbfrt 6 BB i RS 1 N
said h eating elenent is conStructed and arranged to keep approxi nately

50i 0- 70% 0§ t hefrantfliader 3reanafeapaoimbi anterd] satrca 16 3Piefirgidy. ahlitte 500 al ess

than. approximately 9 5 F so as to attract insects to the heating 4 source.
1 11. Thel@pparsaicnsidofalee whigh is capgple b FRIERS Farhpsedaixide it PrésfipuES. eV R nt

i ncl udes 2 gri.d Jhavibng a.plurality of icallv conductiv .

consecut i @% mr@ggylgf%a#hp%e&g@% pﬁﬁgz{n ogqog%rg%ﬁrt%é{g, %ﬂdslts ¥%&$°r§f%0§%?ﬁ§%ivg t%ri d
bei ng congt r uctgekqans Mk aReRdart iRl \SRckREoldndl 08lvEd SakvARB GRS UIPi Ci ent
to destroy the insects.

13 Valve of Farmington, CT and Precision Dynamics of New Britain, CT. The electrical

14 controller controls the solenoid valve to ensure that the rate of emission of carbon
15 dioxide remains constant despite changes in the ambient temperature. An alternative
16 to the solenoid valve is a flow restrictor, which emits a constant volume of carbon
17 dioxide through a porous powder-metal membrane. Such a flow restrictor is available

18 from the Mott Corporation of Farmington, CT.

19 Electric grid 20 will now be described with reference to Figs. 2-5. Electric
20 grid 20 is formed from four panels 70 which are electrically connected together and
21 configured to form a box which surrounds canister 14, cylinder 32, heat source 18 and
22 octenol source 16. Each panel 70 is formed from a pair of metal plates 72a and 72b
23 interconnected by an insulating material 74 along top and bottom edges thereof. Each
24 plate 72a, 72b is stamped from a sheet of metal and includes a series of vertical
25 members 82 interconnected by horizontal members 80a and 80b at the top and bottom
26 of the panel, respectively. Insulating material 74 interconnects and separates

27 horizontal members 80a and 80b of plates 72a and 72b. One plate 72a, 72b is



28 January 2003 1G 1 1 12. Tide apparatus of claim1l |, wherein adjacent,
consecutive nenber are spaced a predeterm ned di stance from each other so
that an air gap is formed between the. 3 adjacent nenbers, the spacing

bet ween adj acent nenbers varying between the 4 distinct areas and being
sized according to a wing span of the insect to be destroyed 5 within each
area | 13. The apparatus of claim 12, wherein the at qug% t WO dE@@%nct
areas includes a 2 first area where the spaci ng between YAy menber s
is sized to destroy mrages, 3 a second area where the spaci ng between
consective menbers is sized to destroy 4 ppsquites and a third area where

t he spaci ng between consecutive nenbers is sized 5 to destroy biting flies.
i 14. The apparatus of claim 13, wherein the spaci ng between consecutive
menbers 2 in the first area is approximtely 3mml, in the second area is
approaimately Srmmarid 3 in the third area is approximately 9mm 1 15. The
appar at us &f ~cl dperipally ¢hetase ane baptics Ty 73a seapsprctdasrqundt dethinganreanged

eherein safd 3 TbH Potieress Bl <BERG R 2 br S Sierb iR eE Rl
heat i ng el grent in r&3AAREN TR SIwiAYISANE I M hersohndesdd o Tt @ppr at us

of claim®6, wherein power is supplied to the grid by the power supply
several ti#des a7@ekowidth sfithdotehas hhke poeki0 winiecccetdagt thithd emgtjae ofitha i s
pul sed, 3 whereby insects which enter the air %ap bet ween adj acent nenbers
are destroyed biiSgtphicaare RibgResErghy sRnaraipel Vartt arqaciaihgIsBAdn P WAE her
the insects co i.nt.Q: di t . WL hHh f.the el rj.f.1.e
consecuti v§ me %‘%SS%‘RW%I’E/E%FF.S@S%%B%‘F@%‘[%& %¥ 3@%%%5@%%}%%% dé%l&}%jg%veeae} i ng

sour ce i nchiudesvwandipat bngpproxdhapat Shayi Girés 192 atht BghcRlgeimRMentos RREE G
within an insulating sheet and arranged in 3 a pattern resenbling veins and

arteries. 8 28 tambars\2200@rokihately 548 toTdeetreppmasaitos wdfichdiase awdigspahef ei n
the heating elenent is constructed apd 2 arranged to Jeep.a surface,_,

tenl per at (Ore oFPRTAEMBIHK DAt ABES ol PHARE eﬁwf-‘%w@inﬁecuwetr@w{vgsggrﬁ S0 as
to attract, nse ; ~eaf =l 150! i o : .
attracti r:lé) and%"é@%&%ﬁ%&?ﬁ@ég S@%B‘ﬁg% h{selg’ﬁygh:l&ﬂgage %@u{%%?ﬁ%gﬂg&h%gﬁyng

source pogiiti onedmth.t Thésduae cbefirsitation ande el it g dgoghdiRalidan@ulle a8 lpRiced
havi ng a heating el ement di SpU52d wthin an 1~/SLIi~ltlrlg sheet; 5 a
sour ce of l2nsectreat 20 arareshto; theheat snatredd, eee 87 bowenivenyi faun haat seuresr § ard

construct gd ang, arsAnged, 10, oLl b Sk GRTILH Q8 A8 RLOHIRLE 53
14 flight paths of the particular insects, since midges are known to circle the blood host
15 at closer range than the mosquitos, which circles the blood host at closer range than

16 the biting flies.

17 Power to the electric grid 20 is supplied by a pulsed, high-voltage coil (not
18 shown) which is controlled by the electrical controller which controls the heat source
19 18 and the emitter 50. Power is supplied to the electric grid 20 several times a second.
20 There are several advantages to using such an intermittent power supply. First,
21 expensive, continuously powered transformers are not required. Second, the insect

22 does not have to physically contact both plates 72a, 72b of the panel 70 to be

23 destroyed. The spacing between vertical members 82 can exceed the wingspan of the
24 insect because the pulsed, high-voltage arc can be set to destroy an insect only when
25 its body displaces the insulating air-gap between the vertical members 82. This design
26 is particularly advantageous in the case of small insects such as midges. The
27 wingspan of the midge is much less than the dry air-gap required to insulate a typical

28 6,500 volt transformer used in prior art insect electrocuting devices.



8 insect attractant source; 9 an insect destroying elenent sluxounding said
sources of insect attractant and 10 carbon dioxide; and 11 a controller
constructed and arranged to regul ate the tenperature of the heating 12
source within a predeterm ned range, the controller also being constructed
and 13 arrangzd to control the emtter so that the rate of Em ssion of
carbon dioxide remains 1 ~ constant at various anbi ent tggperaturﬁﬁ)

“The appwatus of claim 19, wherein the insect destroying c31 udes a
2 grid having a plurality of electrically conductive, consecutive nlemoers
spaced from 3 each other and arranged in Ht |east tZVO distinct areas, the
grid being constructed and 4 arranged to receive a pul sed, electricai i;
harge from a power supply sufficient to 5 deshoy the insects regardl ess of
whether tile 1i15eCX S |: Onle 111t0 direct ColltaCt w sh the 6 consecutive
nenbers. 128 Januarjyn93dventabStoheldulsed Power sBRRALAHY §r693;nt Clvabdidd ik th%t'
wherein the controller is also constructed and 2 arranged to control 't he
pul s~; ~! €l ect rslmxalmqshmsqts duemsiongdthbylectiit grig2( ab. th@Paticiipt to pepparaughsit, of
claim 19, ere éhe cogtrol]er S alﬁo constructed and 2 arranged to

record t he’ nunb®FY 8% nptghere [ it aAshs fend %C%%EtPrWéH%VCTt%‘TQﬁw eyices.and 3
i t i th .
o 1T anem e, e 3T S U ol B Wt el

of tile sosirce wrfal mamgérsmmtmamemee@m@ms@ @ﬁﬁﬂ&mo}e dmce &tty
apparatus for attracting and destroying insects ;.olilprisi n~~: 2

housi ng; 36a hemdgng IBeaqrites pddiitingoriesl atki Ettmcltﬁdtthéhmmamgs bO]q:owar:tmmeng a

heati ng bl anket av a heatl t. di sposed ~, viihin an _insulating
sheet and zr r anﬂ%‘iﬁ“‘? %Flda&g (P& 55} %5 858&%%%? ?‘rﬁ%ita&? fleftiogg theipgcieat i ng
eleinellt el ng,ARNRLaHE g%sﬁé‘@x&ﬁ:le{oﬁngﬁﬁetﬁfo@ agtgﬁg&t YRHbLafe dsmer ature

of the bla7lcet at r|o t han appr oxi mat'e fo attract

insects to9the Whigh,iang, Se@tzmltsecau&: the BREOCE eafalodﬂsveﬁdh #hdy@eiapit fra@n@ngour ce
of carbon dioxide; 10 an emitter constncted and arranged to emt sa id
carbon di &9 ~i deinfrReHat e s:ud 11 insect attract ant source; 12 a grid

Chects. the orid neoPREs R SoniSisRls Pk (RS Sl ROty
consecutiye nenpepg wdfpRicd ANGEGatsh 28 TRARIMINWY séﬂs&t 39 eluRl Q@?aoni’t’ﬂﬁfh%' n

adj acent, consecutive rrenbers arc 15 spaced a predeterm ned di stance from
each ot het3so t lnahidém odiitre agetpent sir fand tmdjththmmnuﬂt of pbiver \ahiich &csmpplisdewber s,

th i ng bet ue dj : t the 17 djstingt
and o ng T 2ecHeTHE Gt TSR S SV B St eme RSP od 13
Wi thin ea?? ar e@ cﬁ‘@ trofs tﬂe}?ﬁ%@‘d’gm’%‘t@ Y e RRRSET HRLEM; golgaﬁe cﬁﬂ‘g%ﬁé BeSUPPlY

power to e ectr| e gri d everal tines a secon e power
used to ellgctri mrgapttiwv@hlp&tdssizaohddl b @ effdofivelyeshbiiened when the humidity of the

17 ambient air increases, less voltage is needed to cross the gap. Therefore, the humidity
18 sensor 39 adjusts the amount of power supplied to the electric grid 20 depending on
19 the amount of humidity in the ambient air. As the humidity increases, the amount of

20 power supplied to electric grid 20 is decreased proportionately, and when the humidity
21 decreases, the amount of power supplied to the electric grid 20 is increased

22 proportionately.

23 In addition to controlling the operation of the apparatus 10 as described above,
24 the electrical controller is capable of monitoring the status of the carbon dioxide and
25 octenol sources, and signaling when replacement of these consumables is required

26 through status indicator lights 38 of control panel 34. The electrical controller is also
27 capable of recording and storing in memory the number of insects which are

28 destroyed. This information may be transmitted to monitoring stations in order to
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10s 6 above octenol sources 16a and 16b, in order to allow the evaporated octenol to mix
7 with the carbon dioxide and thereby creating the odor which is known to be most
8 attractive to mosquitos, biting flies and midges. First, the insects are attracted to the
9 odor of the carbon dioxide and octenol mixture, Then, as the insects approach within
10 visual range, they are further attracted to the small, dark-colored cylindrical shape.
11 Finally, as the insects approach the thermal detection range, they are attracted by the

12 thermal energy dissipated by the heat source 18. Additionally, if the apparatus 10
13 includes the infrared filter 19, described above, the insects are additionally attracted
14 to the infrared light given off by heat source 18. As an insect circles the apparatus 10,
15 it flies closer and closer to the apparatus 10, to sense the pattern of heﬁt distribution
16 described above. Finally, the insect flies into electric grid 20, is electrocuted and

17 destroyed.

18 While there is shown and described herein certain specific structure
19 embodying the invention, it will be manifest to those skilled in the art that various
20 modifications and rearrangements of the parts may be made without departing from
2] the spirit and scope of the underlying inventive concept. For example, alternative
22 heat sources may be utilized, such as heat sources which include heating elements
23 which are plated or sprayed directly on the cylinder 32. Therefore, the invention is not
24 limited to the particular form herein shown and described except insofar as indicated

25 by the scope of the appended claims.
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Claims
WHAT IS CLAIMED IS:
1 i. An apparatus for attracting and destroying insects comprising:
2 a housing including an upper housing portion, a lower housing portion and a
3 cylinder disposed between said upper and lower housing portions;
4 a heating source positioned within the housing and including a heating blanket
5 disposed around an outer surface of said cylinder, the heating blankel having a heating
6 element disposed within an insulating sheet and arranged in a pattern resembling veins
7 and arteries;
8 a source of insect attractant disposed adjacent said heating elerent, such that
9 said insect attractant is heated by said heating element;
10 a source of carbon dioxide disposed within said cylinder of said housing;
11 an emitter constructed and arranged to emit said carbon dioxide proximate said
12 insect attractant source;
13 a controller constructed and arranged to conlrol operation of said emitter so as
14 to control emission of said carbon dioxide; and
15 an insect destroying element surrounding said sources of insect attractant and
16 carbon dioxide.
1 2. The apparatus of claim 1, wherein said source of insect altractant, said source
2 of carbon dioxide, said heating source, said emitter and said insect destroying element
3 are contained within the housing.
1 3. The apparatus of claim 1, wherein said emitter comprises a valve operatively

2 coupled to a nozzle of a canister of pressurized carbon dioxide.
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1 4, The apparatus of claim 3, wherein said housing is cloverleaf-shaped in cross-

2 section.

i 5. A method of attracting and destroying insects, the method comprising the steps

2 of: )

3 emitting carbon dioxide to create a carbon dioxide plume;

4 heating an insect attractant proximate said carbon dioxide plume to create a

5 mixture of carbon dioxide and said insect attractant;

6 supplying pulsed, electrical power to a grid having a plurality of electrically

7 conductive, consecutive members arranged in at least two distinct areas, wherein

8 adjacent, consecutive members are spaced a predetermined distance from each other

9 so that an air gap is formed between the adjacent members, the spacing between
10 adjacent members varying between the distinct areas and being sized according to a
11 wing span of the insect to be destroyed within each area; and
12 electrocuting insects as they fly toward said mixture.

1 6. An apparatus for attracting and destroying insects comprising:

2 a housing;

3 a source of carbon dioxide;

4 a source of octenol;

5 a heating source positioned within said housing and disposed adjacent said

6 source of octenol, said heating source constructed and arranged to heat said octenol;

7 a valve constructed and arranged to emit an amount of said carbon dioxide

8 proximate said octenol;

9 a grid surrounding said source of carbon dioxide, said source of octenol and
10 said heater, said grid constructed and arranged to receive an electrical charge to
11 destroy insects, the grid having a plurality of electrically conductive, consecutive

12 members arranged in at least two distinct areas, wherein adjacent, consecutive
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13 members are spaced a predetermined distance from each other so that an air gap is
14 formed between the adjacent members, the spacing between adjacent mermbers
15 varying belween the distinct areas and being sized according to a winyg span of the
16 insect to be destroyed within each area; and
17 a power supply constructed and arranged to supply power to electrically charge
18 the grid.
1 7. The apparatus of claim 6, further comprising a controller for controlling said
2 valve to regulate said amount of carbon dioxide cmitted from said source of carbon
3 dioxide.
1 8. The apparatus of claim 6, further comprising a sensor for determining an
2 amount of humidity in the ambient air and a controller for adjusting an amount of said

electrical charge based on said amount of humidity in the ambient air.

LY

1 9. The apparatus of claim 1, wherein said heating element is constructed and
2 arranged to keep approximately 50%-70% of a surface area of said blanket at a

3 temperature of approximately 110°F so as to attract insects to said heating source.

1 10.  The apparatus of claim 9, wherein said heating element is constructed and

2 arranged to keep approximately 50%-70% of the surface area of said blanket ata -~
3 temperature not less than approximately 95°F so as to attract insects to the heating

4 source.

1 11, The apparatus of claim 1, wherein said insect destroying element includes a

2 grid having a plurality of electrically conductive, consecutive members arranged in at

3 least two distinct areas, said grid being constructed and arranged to receive an

4 electrical charge sufficient to destroy the insects.
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12, The apparatus of claim [1, wherein adjacent, consecutive members are spaced
2 a predetermined distance from cach other so that an air gap is formed between the
3 adjacent members, the spacing between adjacent members varying between the
4 distinct areas and being sized according to a wing span of the insect to be destroyed
5 within each area
1 13.  The apparatus of claim 12, wherein the at least two distinct areas includes a
2 first area where the spacing between consecutive members is sized to destroy midges,
3 a second area where the spacing between consecutive members is sized to destroy
4 mosquitos, and a third area where the spacing between consecutive members js sized
5 to destroy biting flies.
1 14.  The apparatus of claim 13, wherein the spacing between consecutive members
2 in the first area is approximately 3mm, in the second area is approximately Smm and
3 in the third area is approximately 9mm.
1 15.  The apparatus of claim 1, further comprising a sensor constructed and arranged
2 1o monitor the humidity in the ambient air around the apparatus, and wherein said
3 controller selectively controls power supplied to said heating element in response to
4 the sensed humidity.
1 16.  The apparatus of claim 6, wherein power is supplied to the grid by the power
2 supply several times a second, such that the power which electrities the grid is pulsed,
3 whereby insects which enier the air gap between adjacenl members are destroyed by
4 a pulsed, high energy voltage arc, regardless of whether the insects come into direct
5 contact with any of the electrified consecutive members.
1 17.  The apparatus of claim 6, wherein said heating source includes a heating
2 blanket having a heating element disposed within an insulating sheet and arranged in

3 a pattern resembling veins and arteries.
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3 95°F so as to attract insects to the heating source.

1 19. An apparatus for attracting and destroying insects comprising:

2 a housing;

3 a heating source positioned within the housing and including a heating blanket

4 having a heating element disposed within an insuiating sheet;

5 a source of insect attractani;

6 a source of carbon dioxide;

7 an emitter constructed and arranged to emit said carbon dioxide proximate said

8 insect attractant source;

9 an insect destroying element swrounding said sources of insect attractant and
10 carbon dioxide; and
11 a controller constructed and arranged to regulate the temperature of the heating
12 source within a predetermined range, the controller also being constructed and
13 arranged to control the emitter so that the rate of emission of carbon dioxide remains
14 constant at various ambient temperatures.

{ 20.  The apparatus of claim 19, wherein the insect destroying element includes a

2 grid having a plurality of electrically conductive, consecutive members spuced from

3 each other and arranged in at least two distinct areas, the grid being constructed and

4 arranged to receive a pulsed, electrical charge from a power supply sufficient to

5 destroy the insects regardless of whether the insects come into direct contact with the

6 consecutive members.
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1 21, The apparatus of clawm 20, wherein the controller is also constructed and
2 arvanged to control the pulsed electrical charge received by the grid,
1 22, The apparatus of claim 19, wherein the countroller is also constructed and
2 arranged to record the number of insects which are destroyed by the apparatus, and
3 to transmit the recorded data. -
1 23, The apparatus of claim 19, wherein the controller is also constructed and
2 arranged lo monitor the status of the source of insect atiractant and carbon dioxide.
1 24.  Anapparatus for altracting and destroying insects comprising:
2 a housing;
3 a heating source positioned within the housing and including a heating blanket
4 having a heating element disposed within an insulating sheet and arranged in a pattern
5 resernbling veins and arteries, the heating element being constructed and arranged 1o
6 keep a surface temperature of the blanket at not less than approximately 95°F, sc as
7 to altract insects to the heating source;
8 a source of insect attractant;
9 a source of carbon dioxide;
10 an emitter constructed and arranged to emit said carbon dioxide proximate said
11 insect attractant source;
12 a grid constructed and arranged to receive an electrical charge to destroy
13 insects, the grid having a plurality of electrically conductive, consecutive mermbers
14 arranged in at least two distinct areas, wherein adjacent, consccutive meinbers are
15 spaced a predetermined distance from each other so that an air gap is formed between
16 the adjacent members, the spacing between adjacent members varying between the
17 distinct areas and being sized according to a wing span of the insect to be destroyed
18 within each area; and
19 a power supply constructed and arranged to supply power to electrify the grid

20 several times a second such that the power used to electrify the grid is pulsed, wherein
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21 insects which enier the spacing between adjacent members are destroyed by a pulsad,
22 high energy voltage arc, regardless of whether the insects come into direct contact
23

with any of the electrified consecutive members.



