WD 2004/ 082376 PCT/ GB2004/ 001226 1 "lnsect Trapping
Device" 2 3 The present invention relates to a device
wobano4/0823a6t ract i ng and/ or trappi ng i nsects. MPETA&B2004/001226
specifically, the invention provides a device for 6
attracting, capturing and killing haemat ophagous 7
flying insects. 8 9 Background to the Invention 10
Bl oodsucki ng (haenat ophagous) flying insects are 11
commonly attracted to a potential |iving blood 12
source such as a human through the detection of a 13
m xture of carbon dioxide, air and water vapour 14
present in exhal ed breath. Thus the insects are 15
attracted towards a specific concentration of gases
16 rel eased at a specific tenperature. 17 18 Insects
are also known to be attracted to traps by 19 the use
of lights or attractants such as sugar-based 20
solutions or chemcal attractants. Once in the 21
vicinity of the trap various neans are commonly used
22 to contain or kill the insects. Such neans include
CONFI RVATI ON COPY WD 2004/ 082376 PCT/ GB2004/ 001226 2
1 drowning or use of insecticides. Further insect 2
traps, such as those typically designed for the 3
trappi ng of nosquitoes, are also known in the field.
4 In these traps carbon dioxi de gas and/or chemcal 5
at t r Gt Me S e RS RCIRABIcH € rel eased into the 6
vicinity of the trap. This carbon di oxide and 7
&tractant mxture attracts insects al ong

3 The presgent invention relates to a device for

4 attracting and/or trapping insects. More

5 gspecifically, the invention provides a device for

6 attracting, capturing and killing haematophagous

7 flying insects.

8

] Background to the Invention
10 Bloodsucking (haematophagousg) flying insects are
11 commonly attracted to a potential living blood
12 gource guch as a human through the detection of a
13 mixture of carbon dioxide, air and water wvapour
14 pregent in exhaled breath. Thus the insects are
15 attracted towards a specific concentration of gases
16 released at a specific temperature.
17
18 Insects are also known to be attracted to traps by
19 the use of lights or attractants such as sugar-based
20 solutions or chemical attractants. Once in the
21 ~vicinity of the trap various means are commonly used
22 to contain or kill the insects. Such means include
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8 aconcentration gradient towards the trap. Once in 9
the vicinity of the trap a suction nechanismis used
wdtowosr@aw t he nosquitoes into the trap, wherBCT/B8%004/001226

are

11 retained until they die or are disposed of. 12

13 International PCT Patent Publication No W09/ 37145
14 descri bes one such devi ce. F&drocarbon gas fuel is
15 burnt to produce a gaseous m xture of carbon

di oxidisowrith@nol wadero® aposect ThedgasesFareheéhennsect

rel eased 17 do

| nsect s

war dl y. tracted t rds,t he
devi Ry a?‘ég@r%%mtg?ﬁ% ?Yi%lﬁ%ﬁ%eg%?%ﬁ%g}ﬂg raﬁ’tae
are sy e teanRSshu el doveyeEo kASwhelgasBeOfield.
t he carbon di oxide and 22 attractant from such prior

4art thapshesasesaphetarb@sd dhpriddi gaspantdari ahemnifal

iy COTIT L O e 235G S8 balf bt bf St Red PAES chE

attragi@duscy O the etapspheries 28rbesuiisxidet hrdr
becom ng too diluted to provide an 27 effective
tonce: RGN g e emee i TR ehh ARERatEE 2287¢Fhe

| t ’ r b in
&DSQ%&?&A%@{% e%fa&f&?t ASwsHeh. chbey, 29 bespne

I nef fective

attracti on. 30 31 A further

ali sadvtentageinocy hef priesemncep of pectpherabchdliairis used

currents_is the dissi tion pf he fromthe WO
16004/ GBI PO BT (152659 T GaFboR dl Bk BeCARY 27
1Rt trasd@indd Xink £1  dbsgudioesr 2rareispsveal yr.
attracted to heated gaseous m xtures 3 and thus where
13 he gas emitted is not maintained at 4 optinal
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describes one such device. Hydrocarbon gas fuel is
burnt to produce a gaseous mixture of carbon dioxide
and water vapour. The gases are then released
downwardly. Insects attracted towards the device
are drawn into the device by suction and are thus

trapped.

However, the release of the carbon dioxide and
attractant from such prior art traps causes their
rapid disgsipation into the surrounding atmosphere,
particularly in exposed or windy conditions. The
dissipation of the attractants into the atmosphere
results in their becoming too diluted to provide an
effective concentration gradient which can attract
the mosquitoes towards the trap. As such, they

become ineffective for insect attraction.

A further disadvantage to the presence of peripheral

air currents is the dissipation of heat from the



7 The generation of carbon dioxide and attractant such
8 that it is expelled about the periphery of a trap is
W@ 2@a/0823pOr t ant step in the function of i nsectPCT/&B2004/001226
10 However, the dissipation of the attractant- 11
contai ning gases results in the traps losing 12
trapping efficiency and al so being | ess energy 13
efficient as nore carbon di oxi de needs to be 14
ar oducedbon priodide amhdertsdaartdeyaehixhied. capdguitddes
detected by insects. 16 17 Summary of the Invention
28 Acégrdichimedly fAtslecdgsedo dteatrd Haserits mixtures
i-nventi.on re d Vi s t j
Sppar Stis Thel i O PEE AL e Cle LioPOhIthe gtheg o
an exbatsmaie drmfarmemuss,c ithich e fofardiomaly oxfi dens&3: 1 s
exhaust eg{“ﬁm .a suction a for drawing air into the
25 apPAPLTE afd BEIhG e to allow the ingress
@f 26 insects contained within the air, the insects
being 27 drawn into the apparatus at an area proxi nal
t7o 28 Thisegeneketgan iof edrhest el d¢iste tared apparaatant such
9 ne f r.et ai ni the,i nsect,s ich.are drawn . 30 .
o Chetagtars: bl BRP Tk MRETR G o 4o
eans ahoimpeditGnty st dirs siheatiwuictoforgast exbatst etraps .
fromthe apparatus. WO 2004/ 082376 PCT/ GB2004/ 001226
191 Pﬁ@f”@?’&%l'ytﬁ‘?edé?ﬁ?&@ﬁtlﬁé’alﬁf i Rt RF TR rect
13 thecgxhaustied; carhon Aioxide ssphstantiahd v domas ds
3 the anti-dispersal nmeans. 4 5 Preferably the
lgxhaustappang ieddigdencan aed talsor tbeing less energy

13 efficient as more carbon dioxide needs to be

14 produced to provide an emisgssion level which can be
15 detected by insects.

16

17 Summary of the Invention

18 According to a first aspect of the present

19 invention, there is provided an insect trapping

20 apparatus including:

21 a source of carbon dioxide;

22 an exhaust means from which the carbon dioxide
23 ig exhausted;

24 a suction means for drawing air into the

25 apparatus and being adequate to allow the ingress of
26 insects contained within the air, the insects being
27 drawn into the apparatus at an area proximal to

28 where the gas is exhausted from the apparatus;

29 means for retaining the insects which are drawn
30 into the apparatus; and

31 at least one anti-dispersal means for reducing

32 dissipation of gas exhausted from the apparatus.



6 through which the carbon dioxide is exhausted. 7 8

Anti-Di spersal Means 9 Preferably the anti-dispersal
Wore@a®si3ge positioned in 10 spaced arrangenent P@i/GB260A©01226

exit port. More 11 preferably the anti-di spersal neans

is | ocated above 12 the exit port. Mre preferably

still the anti 13 dispersal nearMs is concentric with

the exit port. 14 For exanple, in a preferred

enbodinrifie iard € aild @xauskd ridwnant s -glspes S at o NBaAsSCt

may be | ocated several 16 centinetres above the centre

FF  t hehsiaxhsstes drrbpn dpxide smstaishrt sy towards
ans Jyov.des Y% on all sides of the

gﬁit &g{rtfgr%g dZEL reSCagLnt(?tl[eladrlgsfc,s'persal means can be

a@onposed of at |least 21 one carbon dioxide retaining

pl at e _nenpber _extendin 22 around the exjt port and

thus (?é:ﬁ?‘ﬁrr‘?éﬁé’ 5&%&%‘%% Jxre’ rELSH YR 2 S HROTE

@ar bon et el NG e d-ei dd ef erabiy docat ed

around the 25 exhaust neans, nore preferably around

the exit port. 26 27 The anti-di spersal neans serves

to shegl ter . of exhausted gases from

r?eri p élrta ﬂallgg)e(%{?%igr%{a%asnd 29 their cooling effect,

thus Eresfetally tthe 3thtdi SBiqipdtadl aliedrire it tg@€i®ddned in

1%ases into the 31 atnosphere. The exhausted attractant

xt UERICE R A HTRGGSEE ¢Hrideithat e bkfiia t Here
1devi ¢ ?r&%ﬂﬁarbqu Y0 2004/ P8R8 PCTALRZO 04 0 226-3 Sabove
1 in the region of the carbon dioxide retaining area.
12 The téencentt @ortn ghadicemrafrtabie stiskelctt ol dmws-
is thus increased and i nsects are more .effectivel
5} bt PRy I BRI SRR T IS (R Rl e
14

For example, in a preferred embodiment the centre of

15 the anti-dispersal means may be located several

16 centimetres above the centre of the exit port such
17 that the anti-dispersal means provides equal cover
18 on all sides of the exit port.

19

20 The anti-dispersal means can be composed of at least
21 one carbon dioxide retaining plate member extending
22 around the exit port and thus defining a carbon

23 dioxide retaining area. The carbon dioxide

24 retaining area is preferably located around the

25 exhaust means, more preferably around the exit port.
26

27 The anti-dispersal means serves to shelter the plume
28 of exhausted gases from peripheral air currents and
29 their cooling effect, thus preventing the

30 dissipation of the attractant gases into the

31 atmosphere. The exhausted attractant mixture is

32 therefore concentrated around the device, generally



5 6 The at | east one carbon dioxide retaining plate 7
menber may be any shape suitable to define the 8
w@ a00d0823dé oxi de retai ning area. The nenber nayPOI/GB2004/001226
typically be planar, arcuate or a conbination of 10
both. 11 12 In a preferred enbodi nent, the
anti-di spersal neans 13 is of agenerally inverted
di sh shape i.e. is 14 concave towards the exit port.
Thus the thebosgibndboxtHe &etBbAI BY oRlidke ERERAA NEBYrea .
curve downwardly 16 towards the exit port at its
péri phEr@| ceagersyation gpapienkr sbpy the dnseessfodpews
car bon; di oxi de. L nLRY 9. [, ri
anges” praf ectrebBaledtand  ABEBEL bl nREe S eheively
Each fiangecpeéfevabhy @xtbadswh@teouheqr dbyy beofrapped.
side of a central planar hexagonal 22 plate at an
angl e such that a carbon dioxide 23 retaining area is
def i neghar punge4 be Sﬁétc:&’%én d4okhpaughuh -inﬁh tgrgat
gases are exhausted. 25 6 The hexagonal atg y Be
pbslt|mﬁmh?¥rMmeb@7a@bS$hapﬂ suitable tordeéﬁaénthg
car bon, d 28 the vicinity_ of e exi ort.
T A
p®si t i onettabDY ebe 3@1&&& ,eXéfc@@té- 021aV\e-rRB944083376¢
PCT/ GB2004/ 001226 6 1 A further advantage of the
Lhti - ‘gﬂ%fsal nmeans is 2 that it prevents the escape
pf attracted insects 3 such that they are nore easily

trapped 4
In a preferred embodiment, the anti-dispersal means

13 is of a generally inverted dish shape i.e. is

14 concave towards the exit port. Thus the carbon

15 dioxide retaining plate member may curve downwardly
16 towards the exit port at its peripheral edge(s).

17

18 Preferably the at least one carbon dioxide retaining
19 member is a series of flanges projecting outwardly
20 from the apparatus. Each flange preferably extends
21 outwardly from a side of a central planar hexagonal
22 plate at an angle such that a carbon dioxide

23 retaining area is defined around the exit port

24 through which the gases are exhausted.

25

26 The hexagonal plate may be positioned in any

27 position suitable for retaining carbon dioxide in
28 the vicinity of the exit port. For example, the

29 hexagonal plate may preferably be positioned above
30 the exit port.

31



5 The anti-di spersal nmeans al so serves as a weather 6
cover. Precipitation is thus prevented from 7 entering
w0 b@4®ys8rem and t he carbon di oxi de exhausted BCT/6BR@p01226
within the local vicinity of the device. 9 10 Carbon
Di oxi de Source 11 The carbon di oxi de source may be any
suitabl e source 12 of carbon diéoxi de. For exanpl e,
the carbon dioxide 13 source nay be a pressurised
qani sheruethed BeRatd sdjcodrdan A ditrinati Ml deal Neeans is
carbon di oxi de can 15 evaporate froma source of dry
i2ce. Phetedibbyeviatslsheardsomnt o de tiragrest vowe dys
he conmbusti on a 17 mxture of and air, nost
Bt ot oPRety et he<le ettt S ES 10 00
Rreferably the gas is a hydrocarbon gas such as 21
propane, butane or a suitable m xture thereof. 22
Rl t er A&€i 9By -IiRPeFES ) FpRS Rl Prve s a weather
Br 0PaRefut ang, Htbuke SURPLIL NG lderliba S
he gas is preferably stored within~ a container and
26 di scharged vha ay3fem pmes it deetdudratdiroxibe gdsausted

7 container is preferably stored within the device in
55 o 28 KoBbEArHed B AGR ITHG GHY Bt Gifer VR <
39 the conbustion chanber through a nozzle which 30
controls gas _flow and pressure. 31 WO 2004/ 082376
1pCT/ GB2ob2robigzéde7 Spurke skilled reader will be
1gvar eTBgaEa!rggnr QQBL&&%O' s.o%r%rfew %eOfarg/ass 'lﬁoa%fﬂeedso rce
rom contarners may vary in I Tf érent “countries an
1eher ebér earbdinf ddéakiidas t ot tehrxamdzz| ehmyedrdon dioxide

required to obtajn effective, :
13 g gource may ke a pressurised canister of carbon

14 dioxide. Alternatively, the carbon dioxide can

15 evaporate from a source of dry ice. Preferably the
16 carbon dioxide is produced by the combustion of a
17 mixture of gas and air, most preferably in the

18 presence of a catalyst.

19

20 Preferably the gas is a hydrocarbon gas such as

21 propane, butane or a suitable mixture thereof.

22 Alternatively, the gas is Patio Gas™, a

23 propane/butane mixture supplied by Calor UK.

24

25 The gas is preferably stored within a container and
26 discharged via a 37mb pressure regulator. The gas
27 container is preferably stored within the device in
28 a self-contained housing. The gas preferably enters
29 the combustion chamber through a nozzle which

30 controls gas flow and pressure.

31



5 functioning of the apparatus. Such nodifications 6

wi Il be obvious to the skilled man. For exanple, 7
wowdaoh/ose3regul at ed pressure of 37mb, a nozzl e sPeEGBR0048B01226

0.3mmis suitable to allow sufficient gas to feed 9

into the conbusti on chanber for a power requirenent

10 of 0.25kW 11 12 Typically, 2he nozzl e housi ng has

at |l east one hole 13 to permt the flow of gas to

draw tmiee reguiTel ddhwuitl Ofpdi fwdAd ochde sySt Lt Dateqd

al l ow conplete 15 conmbustion. Conplete combustion

Feans RIFRSURE OIb dRfdrdimberd Bren| eeittafocets nwde gasy in

ich 4. t tus. .18,  19.

g?eferda%fyeq%n?(?g}q%‘otﬁ&délgo%ﬂ e%@%?@%ﬁ vmm?%l“g%?gtjz%ns to

@rior the beizy] eextrausteed-dqunimddiec apfist sl Se £ fder 124

apparatus preferably further includes a second 22

Rict | GHARHRDIRS X A GRRTTT % { FEIdp pardt Tcat bans

A Th‘%viQ'lr HeO o@ﬁzi@d&ec{d’“tt tg]&ffécp rg.' Oxﬂ"cgre éfgam};?llse,

typically drawn into the device via the second

Juct i o tire ansredyipiteadl Iprasmarrd hef Gimion aimxdzles isize of

7 praduced .from.t he .conbusti.on of m xture of gas
S’ 5 TR 19 RS, T s P St PR & e
m Xt unetef £hd9 et idXdenbeat I h Wl R rement
Conbustion 30 typically takes place within a
1Oonbusti On 28kdber, 31 which is preferably
manuf actured fromcast 32 al um nium WO 2004/ 082376
PCT/ GB2004/ 001226 8 1 2 Preferably the second
1guct i Bypieaidy . f dhet heozsalet bousihofhad rat ilegEtodrtectole

1By a %%n%%E%i%rE%%g%q%%tbe%%s to draw the required

14 amount of air into the system to allow complete

15 combustion. Complete combustion means that no

16 hydrocarbons are included in the gas which is

17 exhausted from the apparatus.

18

19 Preferably the carbon dioxide is mixed with air

20 prior to being exhausted from the apparatus. The

21 apparatus preferably further includes a second

22 suction means for drawing air into the apparatus.

23

24 The air to be mixed with the carbon dioxide is

25 typically drawn into the device via the second

26 suction means. Typically when the carbon dioxide is
27 produced from the combustion of a mixture of gas and
28 air, the carbon dioxide is exhausted as a mixture of
29 carbon dioxide, air and water vapour. Combustion

30 typically takes place within a combustion chamber,
31 which is preferably manufactured from cast

32 aluminium.



4 the purposes of the present invention a venturi 5

arrangenent is defined as an opening which narrows, 6
wa@amgiosay7@ bui |l d-up of pressure sufficient to BECBHGB2W4/001226

air into the apparatus of the invention. 8 9 Catalyst

10 The catalyst is preferably one which allows the 11

conbustion of gas and air withow® a flanme and which,

12 when operating at full working tenperature, results

18 in the rel ease of carbon dioxide. The catalyst is

14 preferably in the formof a nonolith block. 15 16

P? ef erBtiptdRl ¢ ab e ysecprd asuabiopranearsat 6drwihl suztion

a3 FEPDES, BLovi R pT0e SRERLEC LUEAUELERE, o
19 thetlat@miysbsas obHnplas ablesphecinusnoebal acoahenti

20 21 Pelleted catal ysts, have a | ower surface area (<
22 100HP7PITHIE chat S-St 72t @8 PRODOAY/ yhigh pperows,
peld : _ [ he s i Lab

2 Surf o B PR PO b I e SRS RER CP Ee
25 pr eslantintwere crppravetias gpeatlee iLeveéstanne to 26

| gher tenperatures and agai nst contam nants. They 27
al so contain oxygen storage conpounds naking the 28
conmbustatdilyytocess easier to initiate than beaded 29
catal ysts. For_ exanple, ignition within the fresent

Hy appdisatqrtapitats i gLy oping Whtckpatkowsit®
2004/ Q8237 6:HCH @f—_ﬁ?ﬁé OQA%%@ir %%%HQ& catal yst Dasg which,
iT has gal ns

t he advant age t hat etter resi stance agai
H gh twhereraptarasindg et citlal yweork Bng ypempdtytbue psréaults

:LtJ]e regl C%rileofreS_LoeoaCset OO§.5cOaOr bon dioxide. The catalyst is

14 preferably in the form of a monolith block.

15

16 Preferably the catalyst is a substrate coated with
17 at least 200m®?/g platinum. The greater the surface
18 area of the catalyst, the better the performance of
19 the catalyst at comparable precious metal content.
20

21 Pelleted catalysts have a lower surface area (<

22 100m*/g) than coated substrates (>200m*/g) as the

23 pellets are packed together reducing the available
24 surface area. Coated substrates such as that of the
25 present invention have a greater resistance to

26 higher temperatures and against contaminants. They
27 also contain oxygen storage compounds making the

28 combustion process easier to initiate than beaded

29 catalysts. For example, ignition within the present
30 apparatus typically requires only one spark.

31



4 The ability to withstand hi gh conbustion 5

tenperatures neans that contam nants such as carbon 6
woRewensdes ar e not produced so that carbon depoBCT/€BZ004/001226

fromthe hydrocarbon gas source do not build up on 8

and detrinmentally affect the functioning of the 9

catalyst. 10 11 A wide range of9catal ysts are known

inthe art and a 12 suitable catalyst will be known

to theriskiddedl y@n. had X IRNeagohgbyshatSityRhsabbyrer

housed in a chanber. 15 16 Carbon Di oxi de Exhaust 17

Pt ef er&diisiImce adpg dxidle toneentiargen 18he catalyst

[ di L 1.Qw tion.is t 00 o

2000 b ot GUIE GPTNE HERiLR BEERER Ry e

20 t heThegiloil Ofy bed weieth 6063 t 101 g O€omivhs €134

preferably the carbon dioxide is exhausted at a 22

&ncerﬁ%‘%&yﬁ?%t%?es‘bé%%"e% Brvo ¢on1¥000aRp SaFBons ggrbon

& oxi sl Ayd %r@@r&ﬁué@@%ozéhaﬁscélpbgﬂed osits

enbodi nent of the present 1nvention, the 26 car bon

di oxi decan xXthe erydradidst egh$ roontbe @7 mpparatld ap on
concent ration of t ween. 500 t.0o 10000 . 28, ppm _nhpye

pr ef eragb(# y ebte]ﬂ/%ee%taggdl tao£1f7?fb1b. ERpstuBet b?%*rgg abf yt}lt:‘ﬁe

car borvaigmgrgte. mi xture is exhausted 30 at a

concentration of approximately 4600 ppm 31 WO

12004/ 082376 PCT/ GB2004/ 001226 10 1 The tenperature of

the caf homydioxige JH g oy, f

appar at us my beé%t a3 te%%ﬁf%mg#&%%t%ee%Q%Zg%ﬁdand a

5 C, prigfadylablgptalyst will be known to the skilled man.

13

14 The catalyst is typically housed in a chamber.

15

16 Carbon Dioxide Exhaust

17 Preferably the carbon dioxide concentration

18 immediately following combustion is between 6000 to
19 12000 ppm at a temperature which is preferably in
20 the region of between 160°C to 210°C. More

21 preferably the carbon dioxide is exhausted at a

22 concentration of between 8000 to 10000 ppm carbon
23 dioxide at a temperature of 190°C.

24

25 In one embodiment of the present invention, the

26 carbon dioxide mixture is exhausted from the

27 apparatus at a concentration of between 500 to 10000
28 ppm, more preferably between 600 to 7000. Most

29 preferably the carbon dioxide mixture is exhausted
30 at a concentration of approximately 4600 ppm.

31



4 between 24 and 42C. Most preferably the 5

tenperature of the carbon dioxide mxture is 6
wordoansisned at between 10 to 15 C above ambi enPCT/GB2004/001226

tenperature (i.e. above the tenperature of the 8

surroundi ng atnosphere). 9 10 Preferably the carbon

di oxi de m xture is exhausted 110from an exhaust pipe,

or simlar outlet neans, 12 through the exit port. 13

12 Pr efles abdypd het @ué War de hé ove ehohhaiexhadshedraaeben

15 dioxide is effected by at | east one fan. The fan

1% nmayeERaeEbl 9N bEram 4ot 2EParazus18ayhbeerteri or end

of th gﬁ@gjuég ip rigen 9ok n an
d%recﬁ:o Sul t%% e(?? oni?é(tf\ﬁéergt%?a%ﬁlgoﬁ%oféZOplf%fs%]&?]%]?y
Pt ef erladtwedine2 €xdred | 92°nd Mafstt hereidwealsty 2He pipe is
o%i ented in an upwards direction. The _22 gaseous

a

t r actAMETAXEESF ©F sSChRherRFRPR Piekefgpmyxtyge is

h I o}
o0 parrypm S g DoOCks 0 AT

t'enper@nperaire 20i & . 2dbabovehanbesperaenper afutkei s
pg ef er output 28 velocity of between 3 to 3.5
kémh ogfl‘?%g i%lrig n%%m(i)%pgh%e)also preferred. This |evel
of out put ensures that 30 the denser carbon dioxide
does not sink immediately 31 upon exhaustion. 32 WO

Y04/ BFFRF P G drapabionide prsFerabiy exhausted
insects bl ractania s aﬁii;t?éi Qe thEni PaFALRPD M1 QXLAE

prior to it being exhausted.

12 through the exit port.

13

14 Preferably the outward flow of the exhausted carbon
15 dioxide is effected by at least one fan. The fan

16 may suitably be a 40mm fan.

17

18 The exterior end of the exhaust pipe may be oriented
19 in any direction suitable for the attraction of

20 insects. Preferably the exterior end of the exhaust
21 pipe is oriented in an upwards direction. The

22 gaseous attractant mixture is therefore preferably
23 exhausted upwardly.

24

25 An output of approximately 4600 parts per million

26 (ppm) carbon dioxide at a temperature 10 - 20 °C

27 above ambient temperature is preferred. An output
28 velocity of between 3 to 3.5 km/h or 1.5 to 2 mph is
29 also preferred. This level of output ensures that
30 the denser carbon dioxide does not sink immediately
31 upon exhaustion.

32



3 Alternatively, a cartridge containing the insect 4
attractant is located near to the exterior exit port
W 20f/081326 exhaust neans. 6 7 Preferably the aptT/aBt@ainn226
is an insect sex 8 attractant pheronone. Mre
preferably the 9 attractant is octenol
(1-octen-3-0l). 10 Alternativel¥l the attractant is
octanol, octonal, 11 1-heptanol, 3-octanol or the
li ke. Pk2feldbligseet ifisapp R thbdraiferablaadde dd riste
suction neans s provided by at 15 |east one fan,
Hore FPEPeORapipxigs PFASr Hee it besinesthamEddn nay
ui t al| ; fan. e} I ait 4.5 10
35 ko oorag Y81y s oat I hoddp B Qe g e
at | eastrantahan iks lpretedableadrioaethdyextkerior exit port
thernoel ectric_generation. Preferably at least two 22
£her moel §g‘ter FEbGEREr BEGRS -are connected in series 23
gnd are further connected in series to the at | east
24 one fan, formng an electrical circuit. Mre 25
gr ef ePabifgrbbdy ther mbélrectrint generratiorssedr esassed.
6 27 _Thernpel ecttic generatqrs suitable.for uyse with
Bhe 36 ERVBACTOR MEPT CBE knblTS ST TE "G M dhan. 29
8ui t able rbhernnneli ecbeitengengnatitercan d1g .obtai ned 30
fromsuppliers such as Mel cor, FerroTec and 31

18uper ROGPTRBLIBAEH t hEENBErERITHA iydifeCattane loarpeonal ,

132 maauiq@gtaﬁsﬁ t §.LBe PPCih ¢afd anLquired for use
WD 2004/082376 PCT/ GB2004/ 001226 12 1 with the

lgpparatus. A single thernoelectric

13 Insect Trapping

14 Preferably the first suction means is provided by at
15 least one fan, more preferably two fans. The at

16 least one fan may suitably be a 92mm fan. A suction
17 rate of 4.5 to 5.5 km/h or 2 to 3.5 mph is

18 preferred.

19

20 The at least one fan is preferably driven by

21 thermoelectric generation. Preferably at least two
22 thermoelectric generatoxrs are connected in series

23 and are further connected in series to the at least
24 one fan, forming an electrical circuit. More

25 preferably four thermoelectric generators are used.
26

27 Thermoelectric generators suitable for use with the
28 invention will be known to the skilled man.

29 Suitable thermoelectric generators can be obtained
30 from suppliers such as Melcor, FerroTec and

31 Supercool AB. Such thermoelectric generators can be

32 manufactured to the specification required for use



2 generator assenbly can be used to power the 3
apparatus at 12 volts and 0.5 anps. Preferably four 4
WO b@nogsiect ri ¢ generators connected in seri esSPEr/€B2004/001226
used. 6 7 The exterior end of the first suction neans
can be 8 oriented in any direction suitable for the
drawing 9 in of insects. Prefeidbly the exterior end
of the 10 first suction neans is oriented in an
upwar dei i the eghparatdssech ss anglar eherabkYegE ave
into the 12 apparatus through a suction pipe. 13 14
The eXdFNFATSNFASHMUDLE FahePuBEFdnt@an@ceRhatbe 15
| pes Jmst f ri.eat ed:i up sl
Eﬁ rectﬁ% 17" %@F% ?zé%sot%lg@eﬁt?a%gégpor%‘%ge%%%fy four
duct i drhepinpee lant r ik dheemdidrpocdtnnéetdd exhassiedi pee
e preferably 20 located proximal to each other. 21
Théet tion of the suction pipe that extends 23
exterior to the apparatus preferably envelops the 24
exterior portion of the exhaust pipe. This portion 25
of t h&hsueritarisipenthyyhptional Tyt t ket idre foxms ofan be

a f S e re it .envel ops, t exhaust pipe..
;83 28 O%*% |tnet51e?ﬁ%ora\qgﬁéﬁ o’#ecitﬁeo%usc 15 ng?p O gthe dfawing
o ef eriablof i28eenad .0sad-d feAdlel ¥ etigd Ndoge FESNSenB b £ he
Preferablsy{: the retaining nmeans is a capture bag or 32

T

e | iTRESTTRACHRUME Ry i Prieterabl Y ABpEREAE WO
1@904/Qﬁ%%%@jEEI/G@%@Qﬂﬁﬁ@%@%@}ggé%erably drawn into the
12 apparatus through a suction pipe.

13

14 The exterior ends of both the suction and exhaust
15 pipes are most preferably oriented in an upwards
16 direction.

17

18 Further, the entrance port of the suction pipe and
19 the exit port of the exhaust pipe are preferably
20 located proximal to each other.

21

22 The portion of the suction pipe that extends

23 exterior to the apparatus preferably envelops the
24 exterior portion of the exhaust pipe. This portion
25 of the suction pipe may optionally take the form of
26 a funnel shape where it envelops the exhaust pipe.
27

28 The interior end of the‘suction pipe is preferably
29 enclosed in the retaining means.

30

31 Preferably the retaining means is a capture bag or

32 the like. The capture bag is preferably disposable.



1 2 A further advantage of the present apparatus is

that 3 heat fromthe gas conbustion is retained
wowdohiosesvhre 4 apparatus such that trapped i nSECT/€Bar08/001226

killed and 5 becone desiccated. The tenperature in the

vicinity 6 of the insect retaining neans is generally

10C 7 above anbi ent tenperaturel®when the apparatus is

in 8 operation. Killed and desiccated insects can

tihus 9 be renpved easily and hygienically fromthe 10

apparatus, elimnating the possibility that the 11

i2nsect’s tvenfhegc ageraavidiasy dinfilictpfesarderappaestus 12s that

3 The insects trapped b he .appar.at us .are any .

#aemat%L oepaﬁ:aggfﬁgl itt%s‘?g&ass. %éngélrsd:l lnCLO tloé o%%t%%%%i%ﬁm the

15 of dperafventsuh die iviseied anesddtund e #amdy and

16 Cer at opogoni dae, preferably m dges. According to an

F7 al &CRRG Pesefsedhiatent T8 tHRIMSRATITOMD tHee vicinity
9eCh t%% %%e@%swtta%ﬁ-ngé%ea%% %dsd%érfé@énhgfa%”ces

1 Preferably the trapping paratus c urt
i7ncl uddoares ambtiyne dlranpesmbwinec lwinad nttee ngpoEasAies 238 in

gperatin enperature. 24 5, The safety, nechani sm
o ot PR R 0o o ech el o G LR ot yo /b e
lut t obe FchbeePeRWIS, A dyAkdidEtna) |4 osWheh.

The safety valve, safety valve 28 button
10her me®PapPEvgnd SBilfanating Sla desaid g iy dfeatatiihe

SOMESEALE R Gy, % Tlealar s

1chanber. The thernocouple is preferably WO 2004/ 082376

lQCT/G%%%Ongg% %Gtrapped by the apparatus are any

14 haematophagous insects. According to one embodiment
15 of the invention, the insects are from the family

16 Ceratopogonidae, preferably midges. According to an
17 alternative embodiment of the invention, the insects
18 are mosquitoes.

19

20 Additional Features

21 Preferably the trapping apparatus can further

22 include a safety mechanism which maintains a safe

23 operating temperature.

24

25 The safety mechanism preferably includes a safety

26 valve, a safety valve button, a thermocouple and a
27 bimetallic switch. The safety valve, sgafety valve
28 button, thermocouple and bimetallic switch are

29 preferably connected in a circuit.

30

31 The safety valve controls the flow of gas into the

32 combustion chamber. The thermocouple is preferably



14 1 |l ocated such that it detects the tenperature of
the 2 conbustion chanber and the tenperature of the 3

W@ b@wriogrz7hiousi ng t he catal yst. Wien t he tenper B¢ T/IGB2004/001226
differential between the two chanbers is 5
sufficiently high, a voltage flows along the 6
t hernocouple to maintain the saftéty valve in its 7
open position. If the tenperature in the conbustion 8
chanbeXodhtops Olichk hthoat ol Vet 8BLEURREI P8SpetBube of the
val ve cl oses, thus preventing gas entering the 10
ConbusteEhipmberhanber Endhehdi keracratusei eEhthe

ef er C - r 0 h
o e blib L 0oRLES Al PP AR BT oLt Eopogppuse
the saleffemattviealusdtudai tHd tfot BrRahbappi hg

appar at us_overheats the safety valve. 16 closes. The
t appi?i'bts%“ﬁb]a‘?%ﬂﬁé%?@qﬂee%e‘bo egavelony alerdebbed

vhen thes heimaratdne Qfa dhe, qutere Walk Lhen
conmbusti on chanber exceaelds 120C. ?\3@ 2% h‘é&%épa?%thgs

ey f umererpesiciiate a Tultlisspeethpefdtigai terthdhtsmbgstion

el egtrgonic batter erated .22 devjce. On
282pr escgqlaomﬁoel]f %rroogﬁ ds ac o%%%ﬁé%% ’E%i g‘b%‘?‘f’(l?%st hghe
conbusidlore diaddsy, sas grevait 1185 thes Qe SBBAQI Fhe
fuel mxture. 25 26 _The apparatus nmay al so include a
2ol t mEtTPWFE Itthe&hamPe Lol t age i ndicator to provide a
ivi sual reading of the 28 power generated by the
thernoel ectric generators. 29 For exanple, a red
130! ourThen winpowelrlindivdidtadr ImyprSesdioly t hatatdd on the

pparatus i s rm up whilst a green. 31 col our
123’oul dolunaﬁrca‘ﬁa\éﬁt ﬁ’£ chheg & éf’rsat_t:'u%rg icgh?"ﬂﬁeffl 1s

laper atd@fiddcted in circuit with the safety valve such that

15 if the trapping apparatus overheats the safety valve
16 closes. The trapping apparatus is deemed to have.
17 overheated when the temperature of the outer wall of
18 the combustion chamber exceeds 120°C.

19

20 The apparatus may further include a multispark

21 igniter. This is an electronic battery operated

22 device. On depression it provides a continuous

23 spark to the combustion chamber so as to ignite the
24 gas/air fuel mixture.

25

26 The apparatus may also include a voltmeter or other
27 voltage indicator to provide a visual reading of the
28 power generated by the thermoelectric generators.

29 For example, a red colour on a power indicator may
30 show that the apparatus is warming up whilst a green
31 colour could indicate that the apparatus is fully

32 operational.
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exhaust vent nmay be provided in the 3 walls of the

wa@ ovb08137On chanber so as to allow for 4 freePODGBR®ANII226

of the air drawn in by the fans. This 5 aids the

suction of air and facilitates nmai ntenance 6 of a

conti nuous air speed, for exanplké approximately 7 11

km h. Such an air speed hel ps prevent the 8 entrance

of insects into the conbustion nechanism 9 10 The

apparatus may also be used nerely for attracting 11

ifhsectht l]?zastlyn%@ﬂeﬁtrﬂgt t‘oerat sr@@y;nl@le agperidef ihethe
py eseny | vided an_i sec

trapping 1 aé%g?égﬂg&Pnc 1Udi fig" ﬂﬁ gag%ou Q L10w for

car borf reoxidasment aF exthausir r@ﬁmnfmrrwhtﬁe fé‘Jﬁs This
carbon djoxide 18 is exhausted in_an, upward

di rectdicH e SUGRAGDPhers vt %l«?%iﬂ}haaiaﬁﬁ Paiptepence
ap t I

D o 8 ARG, | P RS Lt Rnacely
Bei ng 112 Zxmdfhawn duntio atrheinappm@azdlshalpanpaeeenpr‘ohe mal
to the .23 area froomwhich qgas jis exh usted; 24 nea

for 1 GEUTAG (e THRATS Vi SHDF o ORAURE *98 TREGSE AT
apparatus; and 26 a top shield for reducing
di ssi pation of gas 27 exhausted fromthe apparatus,
Mher eq PR S &Y e Pposted grerin Eprcadtracting
rel atis £y above the 29 exhaust neans. 30 WO

04/0 6 PCT/ GB2004/ 001226

13 According to a second aspect of the present

14 invention, there is provided an insect trapping

15 apparatus including:

16 a source of carbon dioxide;

17 an exhaust means from which the carbon dioxide

18 is exhausted in an upward direction;

19 a suction means for drawing air into the

20 apparatus and being adequate to allow the ingress of
21 insects contained within the air, the insects being

22 drawn into the apparatus at an area proximal to the

23 area from which gas is exhausted;

24 means for retaining the insects which are drawn
25 into the apparatus; and

26 a top shield for reducing digsipation of gas

27 exhausted from the apparatus, wherein the top shield
28 is pogitioned in spaced relationship above the

29 exhaust means.

30



16 1 Preferred features of each aspect of the
invention 2 are as for each other aspect, nutatis
worzoanshizze 3 unl ess the cont ext denmands ot her wi BET/GB4003/001226
Figures 6 An enbodi nent of the invention will now be 7
descri bed, by way of exanple only, wth reference to
8 the follow ng drawi ngs which e not intended to be
9 construed as being limting on the present 10
nventrefierwher €eBrukdsFiogueach st & dhe/ilewition
the upper part of 12 the trapping apparatus; 13
Bi gur 8r2 3Foheracpels pESETy 8 SRS i i it Yshanutpndis
r appi p tus; Fiaur ont view of
Pho conacar ot FEnshRe cERGE M AL e
#rappi ng apparatus; 17 Figure 4 shows a cross section
of the,front 18 view of the conbusti on chanber and
Reat g?ﬁﬁ‘rﬁlsong 19 line A-Ain the direction shown in
Bi gur 8n3enBBakingHikec? 8ReWS nd<3aleRt}ia 10fdhedipper
part of 21 the apparatus of the invention (A) and a
7abl edefcz2badasbryenent 9f( Biraoh leardydry divgstideeference to
onceptrations .23 and tenperat.ures taken at . six
Speci s Erebevifisud e iy MR hat Rt TnFSisa co pe
Bi gur eofissiraws assebenst 1emiAlinef drheheb preydaust | on
chanber and the exhaust and suction 27 pipes, wth an
18nl ar gBUSHF&G7¢ BYR6FSLRé conponents 28 of the
onbusti ongg en. 3 t j HPRAR QLIS
1%as a conb}(jg??g% ghgﬁ‘%grs 93‘13'*1% %%% a chamber %%rt of
1@hi chtbentabnpingcarrbystus32 54. A thernocouple 16 is

1500ated '”%Hgﬁréhﬁ shows a perspective top view of the

14 trapping apparatus;

15 Figure 3 shows a front view of the combustion
16 chamber and heat sink of the trapping apparatus;
17 Figure 4 shows a cross section of the front
18 view of the combustion chamber and heat sink along
19 line A-A in the direction shown in Figure 3;

20 Figure 5 shows a schematic of the upper part of
21 the apparatus of the invention (A) and a table of
22 measurements (B) of carbon dioxide concentrations
23 and temperatures taken at six specific areas shown
24 on the schematic; and

25 Figure 6 shows a gchematic (A) of the

26 combustion chamber and the exhaust and suction

27 pipes, with an enlarged view (B) of the components
28 of the combustion chamber.

29

30 The trapping apparatus 10 has a combustion chamber
31 12 housing a chamber 14 which contains a catalyst

32 54. A thermocouple 16 is located inside the



WO 2004/ 082376 PCT/ GB2004/ 001226 17 1 conbusti on
chanmber 12 and is in contact with the 2 catalyst

wa@ b@nioga37d 4. A spark igniter 18 is al so 3 | ocaP@mGB2004/001226
i nside the conbusti on chanber 12. The base 4 of the
conmbustion chanber 12 is nounted on a venturi 5
arrangenent housed within a nozZl e housing 20. A 6 jet
carrier 24 is |located at the base of the nozzle 7
housi BgmBAstAcgashambeke122ansl alssdmpreevitded ati dhhehe8
base of the conbustion chanber 12. A sintered disc_ 9
tnot shbdhystschamhesdlbet wheFPERE d88 162218 A3 adeo

0 th stlon .¢h er - t

2hi mmas E9EoHoLb8Eag B otBysthon’ SHAMEIE e bace
ther noél entr cempapeiahorhanbBear @ 2arcamgetht e detanwemturi
the outer wall of_ the conbustion chanmber 12 15 and a
Reat &FRRNGSMEeRthBatisFRat’etBen & Go&dien hpgising 20. A
gonj ungtign wiLh bgat ot 1apsten RitN$ 8 H@ASH $hd Rozzle
17 thermal conductivity of the heat generated from 18
Conbukbienngo20he Aopasi dez48eoP2t He BAsonpelcsdideidc at the

9 geperators, 30. The heat pins 58 are prqvi ded abave,.

50 SEShSI 85 RS carbryERbal SRanRRetne Bf Rt thoh fiise
21 transteshbhnpugh techbedhpatwelkat €h26 garRd dddS et @2 and
22 the thernoel ectric generators 30. The high thernmal

193 cohBacerwbugtdent RBaBRSE &Rumi ni um conbustion 24
1¢hamber 12 further assists in heat transfer to the 25
thernoel ectric generators 30. 26 27 The heat plate 56
1Ps geherakhyughdehofnelubbtnhomskst an28 nmey eechamede pipe

e L

1hher npetethi Ehgenaraiowsll of the combustion chamber 12

15 and a heat sink 32. A heat plate 56 is used in

16 conjunction with heat transfer pins 58 to assist in
17 thermal conductivity of the heat generated from

18 combustion to the hot side 48 of the thermoelectric
19 generators 30. The heat pins 58 are provided above
20 and below the catalyst 54 to ensure effective heat
21 transgfer through to the heat plate 56 and thus to

22 the thermoelectric generators 30. The high thermal
23 conductivity of the cast aluminium combustion

24 chamber 12 further asgists in heat transfer to the
25 thermoelectric generators 30.

26

27 The heat plate 56 is generally made of aluminium but
28 may be made from copper. It is generally

29 approximately 3mm thick.

30

31 The combustion chamber 12, thermoelectric generators

32 30 and heat sink 32 are housed in a first outerxr



32 30 and heat sink 32 are housed in a first outer WO

2004/ 082376 PCT/ GB2004/ 001226 18 1 housing 34. A
weapiss7€hanmber (not shown) is 2 | ocated insiBeT/GBe004/001226

first outer housing 34. An outer 3 suction pipe 36

extends fromthe top of the first 4 outer housing 34

into the capture chanber and 5 &dvel ops the exhaust

chi nmmey 26. The portion of the 6 suction pipe 36

whi ch degings 2Xt erd afagtutdecamppar aiscls J0o6Q) NBs a

funnel_ shape 36A. A vapour 8 shield (anti-dispersa

reans/ 4 tedt émpidsg Ghe Fimfnt@deibdveitsieg | her An outer
h i . 40 | ' to-t .
D pturdhil Fine B Kheb 0070 ok | A0 Mo Or (e Firec

Rousi ngtad: hWdwsemyg cat partel @i ddtisral doagberi ged on
the first outer housing 34. A 14 nmulti-spark ignition
SWi t cIFR PSS AP I T P R LBer3R ce Panapordlompet the

&1 VeRlot88r $iySad ARAlad diterddd thad4iSE QYIS
housing 34. The first outer housing 17 34 is nounted
on a serendtow ei0 Hougisng 4Binmwhi cthad: hakes A gasour

i nder. t, sh .19 20 The t i ng. 10
B cne Koo ipnstb D oY RS Y whbeld
50. 2Zouddeld ditsfre al@gasmidd rdgadwtpshowg. i s

housed within 24 the second outer housing 46. A
l0afety valve button 25 60 is activated to draw gas

fir om tyh i I t . .
1f1r om theyQas 4oy hideh o 28, thfoughdhie r@%&@e@ [;ﬁf
sintered disc into tI’IlleEJI 27 conbusti on chanber 151.§ eOVlded
Izent ucn Fheafgesento?@sihnvstiae @bl y Arsawsviade pardal 42

he canbustj| h 29.12._.The igniti i tch 44
10 dopredaett PAAL AT R T (e Spdt i ol i M 2

1@ausi pgilthe sgaskaddrdidion switch 44 is situated on the

15 service panel 42. An air vent 66 is also located in
16 the first outer housing 34. The first outer housing
17 34 is mounted on a second outer housing 46, which

18 houses a gas cylinder (not shown).

19

20 The trapping apparatus 10 as shown in Figures 1 and

21 2 is mounted on wheelg 50.

22

23 In use, a gas cylinder (not shown) is housed within

24 the second outer housing 46. A safety valve button

25 60 is activated to draw gas from the gas cylinder

26 through the nozzle 22 and sintered disc into the

27 combustion chamber 12. The venturi arrangement

28 simultaneously draws air into the combustion chamber
29 12. The ignition switch 44 is depressed, activating
30 the spark igniter 18 and causing the gas and air

31 mixture to ignite. A temperature differential thug

32 builds up between the combustion chamber 12 and the



31 mxture to ignite. A tenperature differential thus
32 builds up between the conbustion chanber 12 and the
w\e»020828/©82376 PCT/ GB2004/ 001226 19 1 heat sSP@RGB2004/001226

The gas m xture burns until the 2 oxygen in the air is
used up and the catalyst 54 3 reaches its working
tenperature of 350 C (measured 12 on the top surface

of the active catalyst; the 5 tenperature of the

iinsi d&eoft tdhimkcaal ySthecaa s edottufe Wt 80001 The

as is now burnt conpletely by 7 catal ytic conversion

%r 0duCFYG Tt ddmtdivd 38606 S USSEHOMD Ppntdre sk wsG det

t 19 e 1 W 4 ' 2 I~ I
gbovegte%éﬁqggewgﬁ ion l%ge)g%g\%eﬁ 12). %Af p%m?e(rﬂc Akaburea
¥ndi catorhes tiopdiscatfes et lodt thEl ddielappartatlysthashe

eached this stage. 13 en t he tenperature
i f f eFENPEAP B njﬁ?‘ﬁe Y tﬁ%%&t 1Pranach
khe capakystoekarher Thé gais 1% S ikimit |6 e ey

t her nocoupl e 16 produces a 16 vol tage whi ch holds the
daf et gafallvé iegp &envERe ion7 prewveriatc et edinf faarer®dM + s

ufficgi n v Q. of .5 .igd lejvol.ts is
éenergattoggf0 %@ S?%Fét%)r/l gf%%%%evéa ujtrgtdonb6 1nr3y f’lﬁeﬁhﬁe
deact exabedt 20im2kyThe , hdatrefatdn thevepaital idustion

catalyst 54 is 22 transferred via the heat_ pins 58
18nd p?éfﬁl@ %6123 -t hPoRGIHSEhE AT Bt ehe EmiF&s dhat

1ghanberel? Eﬁra%ﬁst ne st henim=0l @4id Grggperators 30,
whi ch are 5) connected to an el ectrical "out put and
1@hi ch convert 26 the tenperature differential between
he c stian r nd the-heat sink 32
1|t3nt 0 gﬁggl E:glge t\ﬁﬁ%@%g@%gi g%és%getngl@rll gjeettwﬁéani rﬁ%éet
l1and outhbtistdna GRa6Ber292ThadvalHage taAquwitr ethaber 14 is

activat he fangs |
15 su%f&cgentgy Lﬁgh, the thermocouple 16 produces a

16 voltage which holds the safety valve open. The

17 temperature differential is sufficient when a

18 voltage of 5 millivolts is generated. The safety
19 valve button 60 may then be deactivated.

20

21 The heat from the operational catalyst 54 is

22 transferred via the heat pins 58 and plates 56

23 through the walls of the combusgtion chamber 12 to
24 the thermo-electric generators 30, which are

25 connected to an electrical output and which convert
26 the temperature differential between the combustion
27 chamber 12 and the heat sink 32 into a voltage which
28 is used to drive the inlet and outlet fans 62,64.
29 The voltage required to activate the fans is

30 approximately 3 volts. The inlet fan 62 helps

31 maintain the temperature differential between the

32 combustion chamber 12 and the heat gink 232.



30 approximately 3 volts. The inlet fan 62 hel ps 31

mai ntain the tenperature differential between the 32
w@ormsisron chanber 12 and the heat sink 32. V¥LT/GB2004/001226

2004/ 082376 PCT/ GB2004/001226 20 1 2 The outlet fan

64 m xes the carbon di oxide produced 3 from

conbustion and the air drawn inkR®hrough the 4 second

suction neans, and forces the m xture up the 5 inner

axhaust pipe 28 and out through the exhaust 6 chi nmey

26. The carbon di oxi de/water vapour/air 7 mxture

Peaved Beh @Udiedu fare Hidmityrers tdie £8rkeomcdirrids arefuced
00 t 0 rho i Qxi de. . t.at er.at.ure

At ne RO RRRRA 0 bl VS B il 8 (DRI S

Henpesaicone, sadtiient neenpsr aird € deiay tHe hetxveere 1% the

to 25.C, for exanple 20 to 22 C 12 13 A cartridge 52

Cont ai'Mifg SFIENSee RS r28c fat OWudihraustastirt ust

s pl agQdndl, bhe exide oy ile | L e viehau '

\?\hen oct erI'llo}y ezvapor at es af rom tdl’ﬁigﬁ&l%es/cart ri 3%%%6/%%

M xes MiKithirehd eeanelsorrhei exihdeyswatcdyimrisy \adalr /ai r

1 Xt f ' [ t-att {i 18 "
0 ThECHEFRER b1t T O SLbor L TN AT A e hamd

21 gaseous thmgeize ulre Mnsehdd ddoqdmrd her exd tepord of spove
the 22 exhaust pipe 28. As described supra, such

181 une&mBfens3 tempretaRe  a B E e tamRe Ha- wl s 95819 on
19ausedebyrecad 18] | LYE €At SeSHCALLARE o BYEELS H3r €NOt

opti rralel ye§5 attrgct ed. 216:‘) 27 }Iflowgvgr, %t (I?(iaD \%gpoﬁf
128hield 38 of the present 28 invention inhibits the

1§ttragt%ggt¥§ %%rs r%ghtaining an insect attractant, such

14 as octenol, ig placed at the exit of the inner

15 exhaust pipe 28. When octenol evaporates from the
16 cartridge 52, it mixes with the carbon dioxide/water
17 vapour/air mixture, forming an insect-attracting

18 vapour.

19

20 The warmth of the carbon dioxide mixture causes the
21 gaseous mixture to rise up from the exit port of the
22 exhaust pipe 28. As described supra, such plumes of
23 attractant are vulnerable to dissipation caused by
24 air currents such that insects are not optimally

25 attracted.

26

27 However, the vapour shield 38 of the present

28 invention inhibits the attractant vapour from

29 dissipating from the local vicinity of the trapping
30 apparatus 10. The downwardly curved peripheral

31 edges and the location of the vapour shield 38 above

32 the exit port help protect the carbon dioxide



29 dissipating fromthe local vicinity of the trapping

30 apparatus 10. The downwardly curved peripheral 31
wedgesssne t he | ocati on of the vapour shield 3BCEHLBBI®4/001226

32 the exit port help protect the carbon dioxide WO

2004/ 082376 PCT/ GB2004/ 001226 21 1 attractant m xture

fromsurrounding air currents. 22 The concentration

and tenperature of the carbon 3 dioxide mxture are

tthus resltirahitgreRintibadned Btom 4skneyina@ngg r g4 at bygk¥nts .

const ant levels, and insect 5 trapping I's optimsed.

SONCRY SR G e AT draRR BHAT R Q@ the ¢tatleon

f-an he, 9

Capt u?el@%{alé#{no oty S S Pl B i 80

siuf f i direntnl yrfdulde 1 atthierddag dmystbmtdel@\cehmi failﬁmn ih€ect

(]ﬁl interior, end of the suction pipe 36, sealed and 12

spodd@ERRITHE Rt e Shg i s general |y 13

sufficiently full when it is half to three quarters

14 full of insects. 15 16 Figure 5 shows the results

of a tlést agdragtedd insects deterdrarn tite kef filoacinét fan

t 38 and 18 t
ot al ARG ERSo Pt & BT A O ot & ] et e

\Bapourca@l‘ftdlral bagn (bleg lstain)Vi Cictideyy t1R0 @fpdlee bag is
suction Egans Measurenment s of terrperature 21 and

10ar bofUditdsiaB tdgn it attihen Bt enavalsn., eﬁﬁc@ezd from the

anbi ent,teas BEN Hioxirde 1o !
123 600 Sarts pgr m)é ;%g% (%%Sr% (ﬂar%ﬂ)t he dnbi ent Cgfa%d

lRenperaspreecds 022 CThI%mt@mtbafE wess deslesra1I0OMM 25

Ao M BRSBTS 55 20 AL DR Bllven.
14 full of 1nsects.

15

16 Figure 5 shows the results of a test conducted to

17 determine the efficacy of the vapour shield 38 and
18 apparatus design in retaining the mixture of carbon
19 dioxide, water vapour and air in the local vicinity
20 of the suction means. Measurements of temperature
21 and carbon dioxide concentration were taken. The

22 ambient carbon dioxide concentration was measured as
23 600 parts per million (ppm), and the ambient

24 temperature as 22 °C. Measurement 1 was taken 100mm
25 above the attractant container 52.

26

27 The output velocity from the exhaust pipe 28 was

28 measured at point (i) in Figure 5 as 1.9 miles per
29 hour (mph) (3.2 kilometres per hour (km/h)), and the
30 suction velocity of the suction pipe 36 was measured
31 at point (ii) din Figure 5 as 3.3 mph (4.8 km/h).

32



28 neasured at point (i) in Figure 5 as 1.9 mles per
29 hour (nmph) (3.2 kilonetres per hour (kmh)), and
w0 b@4/08376ucti on vel ocity of the suction pipe BEI/GB3004/001226
measured 31 at point (ii) in Figure 5 as 3.3 nph (4.8
kmi h). 32 WD 2004/ 082376 PCT/ GB2004/001226 22 1 As
can be seen fromthe results shddn in the table 2 in B
of Figure 5, the vapour shield 38 was effective 3 at
rlet ai dsngaad \bantege Eraardien oxite sheancantfiad i 0asle
and ten‘peratures in the local 5 vicinjty of the
sucti 9V Bl oS carbomls CHHRTA b oo aef metive

and t epperatung: ajg,ﬁ:lt%fg Qpt for

i nsect attrgctl 0 Xtt u Cttug ééé??l ci en(%:}gl@% t he

dppar a:tums:eir&riamim\sedmd G ehpdtatmitds bien witersieon by
ne ski.ll.ed,in thg art_that 11 varjous di fications

nd varicaty &ﬁ(s ey e Shigte Fo PIRE 13 | § giRrERen
lrer ei @ideSere bedwnithauh Hepalid Nemde-ddnmd %%C&P&ught
of the invention. Although the 14 invention has been
descr iteds; @P@Gmﬁéctfp@n lwmtl@@p@ﬁtﬂtcm emhpiless the
houl st @o t t nve t|on s cl ai ned
?houl %f%gtclirég‘%é’ (%’gl 3 % g’attus 1:'7s SUeH BXahpl es. For
exan'pl e, the chem cal attract ant 18 may be repl aced
by any chem.cal attractant. commonly 19 known in the

Yerhe ey

10 el 1 tTHE FBI5ZgSOrsy Paj ﬂ%aﬁwl% lcrbrtttsﬁ m%h that
1I1nseC%&I1@L%s tﬁ@a&@%@@&%%éﬁ 2PET R4/ QL] 22 1%_3 e to

Clains 2 . An insect trapping apparat us I'nc oII[1

12 3 sgbﬁcgnyﬁnﬁapgoﬁsdb@xﬁd@ described without departlng

13 from the scope of the invention. Although the

14 invention has been described in connection with

15 specific examples, it should be understood that the

16 invention as claimed should not be unduly limited to
17 such examples. For example, the chemical attractant
18 may be replaced by any chemical attractant commonly

19 known in the field. The capture bags may optionally

20 contain an insecticide.



5 an exhaust neans fromwhich the carbon 6 dioxide is
exhausted; 7 a suction neans for drawing air into the
w@2@ppsa3a¢ us and bei ng adequate to all ow t he 9PCTIGBe®s/001226

of insects contained within the air, 10 the insects
being drawn into the apparatus at 11 an area proxi nal

to where the gas is exhausted 42 fromthe apparatus;

13 neans for retaining insects which are 14 drawn

iint o tdisiappar atus; and 15 at | east one anti-di spersal
neans for 16 reduci ng di ssipation of gas exhausted
ffomthe 17 apparatus. 18 19 2. An apparatus as

¢ ai mad in g aifack-ihareidy ddhe E?%%E%Uﬂ By 1 S
adapted to direct the Za?%xhaus%e car bon i ox1 e
tdlowar ds t he antia Rutiesper s@ErbmandioR2e24 3. An

paratus as clainmed.in ¢claim1 or claim 5 wher.ein
?fe exhaust nearfs* |“°ﬁ%}al}’cfg:s “’aﬁ?r@(i{r%r‘fhléé %A otRyRPon
whi ch the carhgmediioxidadusedausted. 27 28 4. An
apparatus as claimed in claiml1l to claim3 29 wherein

the anti - di sper Salsussaes meang siric edraBnarabngarnentthe

.wWth the ex| I 004/ 0

BT 004 B eI R e ph BANY aapcga e 2 AP
any of claiingresgso of idswhereicordte med iwikisherissd air,
1r{)\eans is I%%aet ed 3 abO\Ee the exit port.

insects being drawn into the apparatus at
11 an area proximal to where the gas is exhausted
12 from the apparatus;
13 means for retaining insects which are
14 drawn into the apparatus; and
15 at least one anti-dispersal means for
i6 reducing dissgipation of gas exhausted from the
17 apparatus.
18
19 2. An apparatus as claimed in claim 1 wherein the
20 exhaust means is adapted to direct the
21 exhausted carbon dioxide towards the anti-
22 dispersal means.
23
24 3. An apparatus as claimed in claim 1 or claim 2
25 wherein the exhaust means includes an exit port
26 through which the carbon dioxide is exhausted.
27
28 4. An apparatus asg claimed in claim 1 to claim 3
29 wherein the anti-dispersal means is in spaced
30 arrangement with the exit port.

31



5 6. An apparatus as clained claim4 or 5 wherein 6
the anti-di spersal neans is concentric with the 7
wezo/ogporé. 8 9O 7. An apparatus as clai ned i NnPEGB2004/001226
preceding claim 10 wherein the anti-di spersal neans
Is concave 11 towards the exit port. 12 13 8. An
apparatus as clained in any pre€éding claim 14
wherein the anti-dispersal nmeans is conposed of 15 at
| past ®ne cat bpppataxhsens et bhinag trRMhay 46 exhendi ngto 4
around the exit port and thus, 17 defining a, carbon
R oxi de retHFHHH aFled. antB-dospeTr ARl Jppansat s agcated
aninedilwé%éyéng%gWg§f%rb5§@ 20 carbon di oxi de
retai ning menber 'S a series of 21 flanges projecting
outwardly fromthe 22 apparatus. 23 24 10. An
quara us as clained in clahg%f eriin each 25 _
1 ange® pr oj BLIAPRAX LY 35 1T ot 8| Qe bP a2 98 pl ¥harein
hexagonal plrd &8t a8 K & BUsbatbal s 2dntBacLaEDYNLL the
di oxide retaining area’is defined 28 around the exit
port. 29 3xIt.pywk apparatus as clainmed in any
pfeceding claim 31 wherein the source of carbon
I oxi de is WD 2004/ 082376 PCT/ GB2004/001226 25 1
conbusti on af @ppardtnie o8 ghsimad anranyZpded@diAg claim
%gparatus as clainmed in claim11l wherein the, 4
Tonbust i on el He I PREBREMBRNY 1s concave
11

towards the exit port.

12

13 8. An apparatus as claimed in any preceding claim

14 wherein the anti-dispersal means is composed of
15 at least one carbon dioxide retaining member

16 extending around the exit port and thus

17 defining a carbon dioxide retaining area.

18

19 9. An apparatus as claimed in claim 8 wherein the

20 carbon dioxide retaining member is a series of

21 flanges projecting outwardly from the

22 apparatus.

23

24 10. BAn apparatus as claimed in claim 9 wherein each
25 flange projects outwardly from a side of a

26 planar hexagonal plate at an angle such that

27 the carbon dioxide retaining area is defined

28 around the exit port.

29

30 11. An apparatus as claimed in any preceding claim

31 wherein the source of carbon dioxide is



5 catalyst. 6 7 13. An apparatus as clainmed in claim
12 wherein the 8 catalyst is a platinumcoated
woealog1she bl ock. 9 10 14. An apparatus as cl aP@EdBRIV4/001226
any of clainms 11 to 11 13 wherein the gas is propane,
butane or a 12 suitable m xture thereof. 13 14 15. An
apparatus as claimed in any preééding claim 15
wherein the carbon dioxide is nmixed with air 16 prior
tb being exdmsisd direfigh dihetexétoposis and 48r16
An apparatus as clainmed in claim15 wherein the 19
ar which is mxed with the carbon dioxide is 20
dy awn 40 byy.a é#gfggué“gg'éihfﬁ Sinzé}ag% %;'wﬁgrein the
apparatus as clainmed in any preceding claim 23
wher ei n t hegdrdsn ah dakkes islaxdaimst ede asraselde of a
1 xture of carhon dioxide, air and water 25 vapour.
27 18. Af Atatus as claimed in any precedi ng
cdaim 28 wherein an insect attractant is added to the
29 carbon dioxide prior to its exhaustion. 30 31 19.
Ah appatat B @prarEt a9 akyipe@cidi pbpthal b wBerein the

erein the I i OX] i,S: exha a
o4 08257 & TamVa O bt IR Se 6 Hhofal B Bhock.
ket ween 500 to 10000 ppm 2 3 20. An apparatus as
clained in clains 1 to 18 ) ) .
10 14. An apparatus as claimed in any of claims 11 to

11 13 wherein the gas is propane, butane or a

12 gsuitable mixture thereof.

13

14 15. An apparatus as claimed in any preceding claim
15 wherein the carbon dioxide ig mixed with air
16 prior to being exhausted through the exit port.
17

18 l6. An apparatus as claimed in claim 15 wherein the
19 air which is mixed with the carbon dioxide is
20 drawn in by a further suction means.

21

22 17. BAn apparatus as claimed in any preceding claim
23 wherein the carbon dioxide is exhausted as a
24 mixture of carbon dioxide, air and water

25 vapour.

26

27 18. An apparatus as claimed in any preceding claim
28 wherein an insect attractant is added to the
29 carbon dioxide prior to its exhaustion.

30

31 19. An apparatus as claimed in any preceding claim

32 wherein the carbon dioxide ig exhausted at a



4 wherein the carbon dioxide is exhausted at 5

approxi mately 4600 ppm 6 7 21. An apparatus as
wa@b@4oed7é n any preceding claim 8 wherein t hePCHGBRIV4/001226

di oxi de is exhausted at 9 between 22 Cto 45 C. 10 11

22. An apparatus as clainmed in clainms 1 to 20 12

wherein the carbon dioxide is exfausted at 13 between

24 Cto 42 C. 14 15 23. An apparatus as clained in

ahy precedigpnaidimt i wierleetweéde §a0 boa ddogddepins

e%haust ed at a 17 velocity of between 3 to 3.5 knih.

1 19 24. An apparatus as clained in any preceding

d ai m2@20 vhergighddeiLardom 4 pxgdeni sy gxhausted fgom

an 21 exhaust pipe. 22 23 25. An apparatus as

@ ai med i n vélsHiahR4 hehetraairon hdio2idext eréghaesdedf at

the exhaust, pi 0 S .o in_25 an upward

I rection. aé%l%%%elﬁ(ﬁ%a%%oar%?%s as clained in claim

X wherein the 28 exterior end of the exhaust pipe is

adapted to_ 29 be directed towards the anti-dispersal

neans.21-30 28 aPPATET Uy Fat thisierd cimiamd pzﬁe@w@mg claim

Ry ecedi Nng Gl B4 i : i i udes
at | east one %1%%5@‘0%;%%ﬁp%%§%%%&o%ég§élg€
fan and a $wdmiesm Ri2pEC tp 45 °C.

10

11 22. 2An apparatus as claimed in claims 1 to 20

12 wherein the carbon dioxide is exhausted at

13 between 24 °C to 42 °C.

14

15 23. An apparatus as claimed in any preceding claim
16 wherein the carbon dioxide is exhausted at a

17 velocity of between 3 to 3.5 km/h.

18

19 24. An apparatus as claimed in any preceding claim
20 wherein the carbon dioxide is exhausted from an
21 exhaust pipe.

22

23 25. An apparatus as claimed in claim 24 wherein the
24 exterior end of the exhaust pipe is oriented in
25 an upward direction.

26

27 26. An apparatus as claimed in claim 24 wherein the
28 exterior end of the exhaust pipe is adapted to
29 be directed towards the anti-dispersal means.
30

31 27. BAn apparatus as claimed in any preceding claim

32 wherein the suction means includes at least one



3 28. An apparatus as clainmed in claim27 wherein the

4 exterior portion of the suction pipe is located 5
w@r@Miosmslict 0 the area where gas i s exhaust ed 6PET/GBREAMO1226

exhaust neans. 7 8 29. An apparatus as clainmed in

claim27 or 28 9 wherein the portion of the suction

pi pe 10 exterior to the apparat@< envel ops the

exterior 11 portion of the exit port through which

carbon 12 Wim e 4 swexhiaustetpe 13 14 30. An

gﬁparatus as clainmed in claim?29 wherein the 15

terior envel oping portion of the suction pipe 16 is

subst gng i aldy dgpaneleshaned. dilmed 8i3lc1 M aPPaRLESin the

as clainmed in any one of clains 27 19 to 30 wherein

the interi @xt@nif odrtisuctdbrche Ospipeon sptpanest Bdcated

t.o the retai.nin ns. .21 22 32. An apparatus, as
cﬁoai nmed i n%alnnoflgnraggee%: TR ‘%ﬁeﬁ%e?%)nl? h%xs}%%‘é?’?%ﬂ
raat e of the rsctdhen dBantst Akdiss between 4.5 to 5.5
kmh., 25 26 33. An apparatus as clained in any
receding claim 27 wherein at | east one air vent is
Pl 9
Ry ovi ged iR %% he e 13 f Jhe aPparaf y 4.
An i nsect trnap iptr?g é:evi ce inc#lg%l%gm %fléﬁzns%ﬁr%lgo%
Gar bon di oxitgereilR thie @chauisin neanshd rom v hpipe
1gc)zarbon WO 20%4/0823£%M§§%!G82004/001226 28 1 di oxi de

i's exhaust & 51 &% FERS O envelops the exterior
11 portion of the exit port through which carbon
12 dioxide is exhausted.

13

14 30. An apparatus as claimed in claim 29 wherein the
15 exterior enveloping portion of the suction pipe
16 is substantially funnel-shaped.

17

18 31. An apparatus as claimed in any one of claims 27
19 to 30 wherein the interior end of the suction
20 pipe is connected to the retaining means.

21

22 32. An apparatus as claimed in any preceding claim
23 wherein the suction rate of the suction means
24 is between 4.5 to 5.5 km/h.

25

26 33. An apparatus as claimed in any preceding claim
27 wherein at least one air vent is provided in

28 the walls of the apparatus.

29

30 34. An insect trapping device including:

31 a source of carbon dioxide;

32 an exhaust means from which the carbon



2 a suction neans for drawing air into the 3
appar at us and bei ng adequate to allow the 4 ingress of
W0 p®em8s7€ont ai ned within the air, 5 the insertHGB200A®Y1226

drawn into the apparatus at 6 an area proxinmal to the

area fromwhich gas is 7 exhausted; 8 nmeans for

retaining insects drawn into thé® 9 apparatus; and 10

a top shield for reducing dissipation of 11 gas

exhaust ed fdomxide Appaxidwustedhénean ttheard2diepction;

shield is positioned in spaced relationship 13 above

t4he exhaust nears Suction means ror drawing air into the
apparatus and being adequate to allow the
ingress of insects contained within the air,

the insects being drawn into the apparatus at

3
4
5
6 an area proximal to the area from which gas is
7 exhausted;
8 means for retaining insects drawn into the
9 apparatus; and
10 a top shield for reducing dissipation of
11 gas exhausted from the apparatus, wherein the
12 top shield is positioned in spaced relationship

13 above the exhaust means.



