WD 2004/ 082376 PCT/ GB2004/001226 1 'Insect Trapping
Device" 2 3 The present invention relates to a device
for 4 attracting and/or trapping insects. Mre 5
SPREWIPRAT6 v the i nvention provides a devi c@CTEB20§/001226
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 living blood 0 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
WD 20041082376 PCT/ GB2004/001226 2 1 drowning or use
of insecticides. Further insect 2 traps, such as
those typically designed for the 3 trapping of

nosqui toes, are also known in the field. 4 In these
traps carbon di oxi de gas and/or chemcal 5 attractants
such as octenol are, released into the 6 vicinity of

t trafRengits TEAPRHIT AR and

2
3 The present invention relates to a device for
4 attracting and/or trapping insects. More
5 specifically, the invention provides a device for
6 attracting, capturing and killing haematophagous
7 flying insects.
8
S Background to the Invention
10 Bloodsucking (haematophagous) flying insects are
11 commonly attracted to a potential living blood
12 gource such as a human through the detection of a
13 mixture of carbon dioxide, air and water wvapour
14 present in exhaled breath. Thus the insects are
15 attracted towards a specific concentration of gases
16 releagsed at a specific temperature.
17
is 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

to contain or kill the insects. Such means include

N
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7 attractant m xture attracts insects along 8
aconcentration gradient towards the trap. Once in 9

the vicinity of the trap a suction nechanismis used

M0 2094/0823% t he nosquitoes into the trap, whePETIGB3Y4/001226
are 11 retained until they die or are disposed of. 12
13 International PCT Patent Publication No W99/ 37145
14 descri bes one such device. drocarbon gas fuel is
15 burnt to produce a gaseous m xture of carbon

diloxi delrovsing domatas qgiaﬁégﬂt?ﬁédﬁﬁsesmﬁfrt@eﬂfhéﬁse“

rel eas d ly. . _Ln r d he
dgiice%gTégér% raﬁ£t¥ﬁF% ?ﬁ§5§g§?iéﬁﬁiﬁ§ﬁ%?ﬁgﬁ gﬁ

ar®e t htsappng reppekquitoed] doecakbso Krdwnr dhetibe Hield.
t he carbon di oxi de and %2 attracaant frora/such Eri.or

ark tr &PstRIER SraRRiRrPR ApEGTR:i 9% FRA/GR FREBERL
SW r ouRYLPHCELES IR as 364LRAGLI 81 aFdlbddedeXAOEEEheT
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aktracted to heated gaseous m xtures 3 and thus where

the gas emtted is not maintained at
13 International PCT Patent Publication No W098/37145

i4 describes one such device. Hydrocarbon gas fuel is
15 burnt to produce a gaseous mixture of carbon dioxide
16 and water vapour. The gases are then released

17 downwardly. Insects attracted towards the device

18 are drawn into the device by suction and are thus

19 trapped.

20

21 However, the release of the carbon dioxide and

22 attractant from such prior art traps causes their
23 rapid dissipation into the surrounding atmosphere,
24 particularly in exposed or windy conditions. The
25 digsipation of the attractants into the atmosphere
26 results in their becoming too diluted to provide an
27 effective concentration gradient which can attract

28 the moscquitoes towards the trap. As such, they

29 become ineffective for insect attraction.
30
31 A further disadvantage to the presence of peripheral

32 alr currents is the diesipation of heat from the



4 optimal tenperature, the efficiency of insect 5
capture is nuch reduced. 6 7 The generation of carbon

di oxi de and attractant such 8 that it is expelled
abmeiossvdzereper i phery of a trap is 9 an i npor PENIGEINS/001226
in the function of insect traps. 10 However, the

di ssipation of the attractant- 11 contai ning gases
results in the traps losing 123 rapping efficiency

and al so being less energy 13 efficient as nore

canbon cdaxbadrmdeliredde tndbattidaqraducecktiarepr oMosguittnes
em_ssion | evel i ch can ge 15 detecied by insects.
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coptained within the air, the insects bei.n 27 drawn
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11  containing gases results in the traps losing

12 trapping efficiency and also being less energy

13 efficient as more carbon dioxide needs to be

14 produced to provide an emission 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 exhaugt means from which the carbon dioxide

23 is 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.



1 Preferably the exhaust neans is adapted to direct 2

t he exhausted carbon di oxi de substantially towards 3
the anti-dispersal neans. 4 5 Preferably the exhaust
ve@zmw4/0828ludes an exit port 6 through whi chPCIVEB2004/001226
carbon di oxide is exhausted. 7 8 Anti-Di spersal Means

9 Preferably the anti-dispersal neans is positioned in
10 spaced arrangenent with the éit port. Mre 11
preferably the anti-dispersal neans is | ocated above
121t he Pxéefeyably tller exhsefermddrys sis ladaphedabti dildect

di spers megns i s .concentric wWth the exit rt. 14

Fof exalBf crnar s, EREPPRGALAIAR MARSEAAIALEY (toprrds
155t he @Héiaﬁﬂiﬂgﬁ%?@ksgfaﬁéaﬂ@y be | ocated several 16
centinmetres above the centre of the exit port such 17
th4&t the anti-dispersal nmeans provides equal cover 18
on.al |l §j ex| t . :
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22_around the exit port and thus defining a carbon 23

di xi de retai ning area. The carbon di oxi de 24

regai ni xge rdikpesspleiedad! Y | ocated around the 25
exhaust_nmeans, nore preferabply -around the exit port. . |
26927 Trekanably sherantirAigrersaly geaps ipperitioned in
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13 dispersal means is concentric with the exit port.

14 Por example, in a preferred embodiment the centre of
15 the anti-dispersal means may be located several

1s 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.

13

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 disgipation of the attractant gases into the
31 atmosphere. The exhausted attractant mixture is

32 therefore concentrated around the device, generally



32 therefore concentrated around the device, generally
WO 2004/ 082376 PCT/ GB2004/001226 5 1 in the region of
the carbon dioxide retaining area. 2 The

Ozopa10823mi on gradi ent that the insect foll onST/GB2008001226
thus increased and insects are nore effectively 4
attracted to the device where they can be trapped. 5

6 The at |east one carbon dioxide retaining plate 7
menber may be any shape suitable to define the 8

cardbon d.'noxhdere@:tca’l fh@¢her earbdhed i@y rRuindng area.
ty 'caI | anar, .arcuate,or a conbinatjion of 10

bt e SoRTER At PEadiABG ds R tEs [fosect. follows
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di sh shaE .e. is 14 concave towards the exit port.

Thds t he Eaﬁ%'md 18> dibexddvicet vherag-lmatcannbaberappsd.

curve downwardly 16 towards the exit port at its

peri pheral edge(s). 17 18 Preferably the at |east one

carsbon The xatl el gaitaionengarBon nideide TetaiaihgSpldte
n es ectln out war dI 20, from the a aratus.
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|l e such that a carbon dioxide 23 retaining area is
de i nedt @MY e erpRaporarcyate % @gFonbivstion of
gages aggtﬁmhausted 25 26 The hexagonal plate nay be
positioned in any 27 position suitable for retaining
calbon dioxide in 28 the vicinity of the exit port.

Feb exaﬂplae’pxlel%%rred 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 geries 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



29 hexagonal plate may preferably be positioned above

30 the exit port. 31 WO 2004/ 082376 PCT/ GB2004/ 001226
61 A further advantage of the anti-dispersal nmeans is
NQ PA4/082876pr event s t he escape of attracted i REBEBIF01226
such that they are nore easily trapped. 4 5 The

anti-di spersal neans al so serves as a weather 6

cover. Precipitation is thus prévented from?7 entering
the system and the carbon di oxi de exhausted 8 is kept
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cani ster of carbon 14 dioxide. Alternatively, the
cafbon di oxi de can 15 evaporate from a source of dry
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pr opane/ but ane m xture supplied by Calor UK 24 25
gas is preferably stored within a contai ner and

20 di SHRbe8dpYb de Bdxdy essure regul ator. The gas

11 The carbon dioxide source may be any suitable source
12 of carbon dioxide. For example, the carbon dioxide
13 source may be a pressurised canister of carbon

14 dioxide. Alternatively, the carbon dioxide can

15 evapcrate from a source of dxy 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 digcharged 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



27 container is prefefably stored wwthin the device in
28 a sel f-contai ned housing. The gas preferably enters
29 the conbustion chanber through a nozzle which 30
cvonroogbseszgas fl ow and pressure. 31 WO 2004/ PEREBH04/001226
PCT/ GB2004/ 001226 7 1 The skilled reader will be

aware that the regulated 2 pressure of gas supplied
fromcontainers may vary in 3 different countries and
therefore nodifications to 4 the nozzle may be

requi r ethé osleiilaidy rebhBeet WYEL Shd WeireoBhAf €fe th@yulated
apparatus. Such nodifications, 6 wll be_obvious to .
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the carbon dioxide is mxed with air 20 prior to

bePng ebitsushed cpmbustinn ghrmberuforTacpower sasmdaement
p{gf eraly y Luifher includes a second 0 22 suction

means for drawng air into the apparatus. 23 24 The
alt to be mxed with the carbon dioxide is

12 Typically, the nozzle housing has at least ocne hole
13 to permit the flow of gas 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 exhauated 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.



25 typically drawn into the device via the second 26
suction neans. Typically when the carbon dioxide is

27 produced fromthe conbustion of a m xture of gas
avQi200288236r , t he carbon di oxi de i s exhaust ed PEE/GR2004/001226
m xture of 29 carbon dioxide, air and water vapour.

Conbustion 30 typically takes place within a
combustion chanber, 31 which isBpreferably
manuf actured from cast 32 alum nium WD 20041082376

PCT¥ GB2004/ 001226 8 1 2 Preferably the second

sucti on.neans or, .the suction 3 of air, is provided
by%% veﬁfﬁ Fr%?i%ﬂﬁghéﬁFpngoFuﬂt%ﬂ%’EﬁFﬁbsé?rthfh§“°tl°n
pr esent ofnyen} i Dy %mraew by5a b &Ny dngefieht Nedror
as an ogenl ng which narrows, 6 causing a build-up of
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andé ai r camgbhuyta oUillalvepani whesdure hffiiedenpetat draw
at full rki.n enperature, results, 13 .i,n the
rel7easea¥)\£ ]C%trcgoth" iaggﬁagl_’:uérh%lgclg}%wteqt%onm
praferably in the formof a nonolith block. 15 16

Prgfera{gl% the catalyst is a substrate coated with 17
at ”| east® g platinum The greater the surface 18

atea OfrEdIGAINFekSls HECOANE e WBEChoRTRGRE e
19 the catal yst "at conparable precious netal content.
26121 Pegmbasddarardl gassandvaln widheutsar fasme samd witich,
12 when operating at full working temperature, results
13 in the release of carbon 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 algo 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



O 22 100nR2/g) than coated substrates (>200n2/g) as the
23 pellets are packed together reducing the avail able
24 surface area. Coated substrates such as that of the
X0 o482 | nventi on have a greater resistanker/Go2Re001226
hi gher tenperatures and agai nst contam nants. They 27
al so contai n oxygen storage conpounds nmaking the 28
conbustion process easier to ini%iate than beaded 29
catal ysts. For exanple, ignition within the present

30 lappafkeusatylyatalbay cheuadeanOidey tH¥: dpahls Bty
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to the skilled man. 13 14 The catalyst is typically
hofsed $a#Fal¥&tanber. is 16 Carbon Dioxi de Exhaust 17
Pigferably the carbon dioxide concentration 18

i medi ately follow ng combustion is between 6000 to
19112000 wigla aanget efpeatalyrst-avaizeh knowpr b erleblart mnd a

12 suitable catalyst 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. Mcre

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



20 the region of between 160C to 210C. Mire 21
preferably the carbon dioxide is exhausted at a 0 22
concentration of between 8000 to 10000 ppm carbon 23
wWo0sles2es a tenperature of 190C. 24 25 | n POEGB2004/001226
enbodi nent of the present invention, the 26 carbon

di oxi de m xture is exhausted fromthe 27 apparatus at
a concentration of between 500 8.6 10000 28 ppm nore
preferably between 600 to 7000. Most 29 preferably the
carlbon ahextéfpdbatiutet ofStREhadth&E ditkide aixture on
concentration of approximately 4600 ppm 31 WO
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theg car beg,&h8Xide JF Ny o 2, exhaushi o ﬁ%!:t
apparatusﬂﬁgﬁﬂﬁggafﬁgﬁge gﬁ%e%%turqu¥ gétﬁﬂ%ﬁ 1 nd
454C, pbeteeab|as ahdbépfeen Mobtamtef2Eablpsthe
preferaply the 5 te ature of the carbgn_ di oxjde
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the 8 surroundi ng atnosphere). 9 10 Preferably the
carbon BFEBGTREUTexddr 8- | Abe¥RRR SEMPEYakREM af the

eXBaUStsﬁ&f&hnd&bisgﬂhbéﬁhfﬁgﬂ?t means, 12 through the
exit port. 13 14 Preferably the outward fl ow of the

exAausted carbon 15 dioxide is effected by at | east
ong f anPré@E:aflﬁg‘ tﬂig Mbéﬁjic{:ﬂgliydeb %\i%tﬁgmg a&'tha]iz;ted
11 from an exhaust pipe, or similar outlet meang,
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 (pﬁm) 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 alsoc preferred. This level of output ensures that
30 the denser carbon dioxide does not sink immediately
31 upon exhaustion.

32
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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
O 20p08237haust 21 pipe is oriented in an upREFEgB2004/601226
direction. The 0 22 gaseous attractant m xture is
therefore preferably 23 exhausted upwardly. 24 25 An
out put of approxi mately 4600 pa&%s per mllion 26

(ppm carbon dioxide at a tenperature 10 - 20 C 27
abbve Hnsfiferablynperinsgct st trssftenteds adedittputthe8
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303t he xarseatiasbpn 4l eagida dipesonehising theredisdctl v
31 upon exhaustion. 32 WD 2004/ 082376 , .

PCY/ GSAGAR663D2 618 1HoRtsdmsadhity Ehej gRRyfior exit port
at & r aCtgnchkeSelQgdesk tiedile 2 carbon dioxide prior to

it being exhausted. 3 Alternatively, a cartridge
coftaining the insect 4 attractant is |ocated near to

t he extgrl I t,.00r f..the exha 6 7
prot or dBPESFRER i e cten, Lo HigegE Y

at8 r actadmtraphaniorgheecondiee pMelrer pbfetdisly The

attfractant is octenol (1-qcten-3-o0l) 0,

Alé er nﬁi@?@fzg‘?‘n? He? é'}cttseé’@aar@"f@tﬁ}f%h%‘p,' octonal , 11
lrdept alekrndt DEEBAOILHY atheakitkar id odthrddlse@ctonal,
Trapping, 14 Preferably the first suction neans is
ptovi ddgbgptapel, 3-octanol or the like.

12

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 generatérs 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 gkilled 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



15 | east one fan, nore preferably two fans. The at 16

| east one fan may suitably be a 92mm fan. A suction

17 rate of 4.5 to 5.5 kmh or 2 to 3.5 nph is 18
piIoed08e1¢ 19 20 The at | east one fan i s prRBCEGRIN4001226
driven by 21 thernoel ectric generation. Preferably at

| east two 22 thernpelectric generators are connected

in series 23 and are further cbfinected in series to
the at least 24 one fan, formng an electrical

ci Acui tWitprehe Bppaghbnabl yA foingld ahrrebeteeteic

geper at e _used. 6 27 Thernoe] ectric generators

su?t abl @ér?%r?artlfge a\ﬂsﬁwbiﬁecmﬁ T i“&n PRIE £ known

t 03t he sipddaatharan. 129t d an® d.erampal. ecbfréﬁerahlaqu four
as

generatqrs can be obtained 30 from suppliers suc
Mefcor ,%ﬂ?’#@etaﬁe geanepI slonagctedchn series are

thgrnogigeiric generators can be 32 manufactured to
the specification required for use WO 2004/ 082376

PCH/ GB2004/ 001226 12 1 with the apparatus. A single

t her no ct L .2_gener r,_assenbly can be used to
poﬁer tednhg ?%%E%Pﬁt S a‘?g- %ﬂ’%?z‘trg%a\ﬁﬁc 1gn Jpgans can be
Préf er abdipniedr indatedimeitEein isti@aBEs af OF SLHD WA 8
in seri.es are 5 used. _6 7 The exterior end of the

fitst dHcPronPABERR- chrefera®ly: toat euteriamend of the

dig ect ifaRstUshabl &n ffardd 8 sdbaWeRbeddih M@ fudWisaEt S-
Preferably the exterior end of the 10 first suction

means F4r6FEéARed Ineeatsupker preferablyciyaom intoeths
are Preppaltys M @Mid L0 il ion 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 encloged in the retaining means.

30

31 Preferably the retaining means is a capture bag or

32 the like. The capture bag is preferably disposable.



12 apparatus through a suction pipe. 13 14 The

exterior ends of both the suction and exhaust 15

pi pes are nost preferably oriented in an upwards 16

WO u4H83s76 17 18 Further, the entrance port PET/GBRNE4/001226
suction pipe and 19 the exit port of the exhaust pipe
are preferably 20 |ocated proximl to each other. 21

Q 22 The portion of the suctionldipe 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

262%a fu%n%_rr pédomei%g?to%ﬁ{}& SFESERE BRRARTREUD;Ife that
27328 Thead M @he8sOfohtNEstSita] 130 XBkAEnbd within the
preferably 29 encloSed in the retaining nmeans. 30 31
Pr &f er adpBanatasr snghnthat neeappded insegpsunte biabtled 3@

the i e [ ag 4uS fer di sp l.e..
2004/ og‘g%cx%ﬁpé‘%%&gﬂgﬁaom%mﬁ%r%%ﬁ ?‘Erﬁeg?"mlm 4
adgant age tile tiheept esetiimiippmaizny e bbaeraBlpaaec
fromth Q?S conbustion is retained wythin the 4, |
appar ataj%" %Eﬂgﬁﬁﬁif et unR dBeT Lhe RPPRREYHFSssin
begone é&%a@:&éh@d- K1, bl?e& ARE (Rldilc@akBdt DRs¥EE: Ny tHlis
of the insect retaining neans is generally 10C 7 above

andi entbe &epevadures ke rnthdvgipaiseddyi Srom the
OPE" At | fparkilab $ de YW AASHrfef HRA poBREHL £1 67 AW S he

11 insects may escape and/or inflict further bites.

12

13 The insects trapped by the apparatus are any

14 haematophagous insects. According to one embodiment
15 of the invention, the insecteg 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, safety 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 ie preferably



9 be renpved easily and hygienically fromthe 10
apparatus, elimnating the possibility that the 11

i nsects may escape and/or inflict further bites. 12

W J0H082i6ect s trapped by the apparatus are BET/GB2004/001226
haemat ophagous i nsects. According to one enbodi nent

15 of the invention, the insects are fromthe famly

16 Cer at opogoni dae, preferably Afdges. According to an
17 alternative enbodi nent of the invention, the

i ndect slog¢8tad esurds rhiatodt. ddBecld thuditempeabtteataf ashe

21 .Preferably the trappin ratus can further, O 22

i n@l ude® EE%%E& ﬁ%@ﬁgﬁFs%FahE@%%ﬁﬁﬂﬁ?ﬁFﬁ§ E %%

oper at i aaamw&:caisuhg tBé c2Ealfie: safidicn Eﬁéhﬂéﬁtﬁé&ature
preferabl¥$|ncludes a safety 26 valve, a safety valve

buft on, dh EradeduprEvasy %heZWWQNQRﬂM§3F501§MAtCh
Th f
§ sa %ﬁfi’@ié&ﬁﬂfﬂ&?ﬁ?’lé{awft?ﬁ ﬂ%o ong the

t her nocoupl e a I C SW are 2 erably
coﬁnectb@emcammllecuotmalﬁeam tTHee &aefbeyyvahv@rem ite

o or e S BIRL oEAF A Sl TR Bt g
PCE/ CB2€1hiii MGps14r 1t]h@ Cﬁt&dl}ﬁd& I?naulﬂﬁhct ioniel atiss
2 conbustion chanber_ and .t he

ature of the
ﬁper X2 srlogre. 3ERYR BRe Ve idich gaghentaring dihe

Vm@n t heoriRIERA IRl Bhgmbéy di fferential between the two
chanbers is 5 sufficiently high, a voltage fl ows al ong

t hé
12  The bimetallic switch is preferably located on the

13 ocuter wall of the combustion chamber and is

14 connected in circuit with the safety wvalve such that
15 if the trapping apparatus overheats the safety wvalve
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 cperated

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.



6 thernocouple to maintain the safety valve in its 7
open position. If the tenperature in the conbustion 8
chanber drops or the catal yst mal functions, the 9

VKD 3084/88286es, t hus preventing gas entering t RET/GB04/001226
conbustion chanmber. 11 12 The binetallic switch is
preferably |located on the 13 outer wall of the
conbustion chamber and is 14 cohPected in circuit with
the safety valve such that 15 if the trapping

appar atus overheats the safety valve 16 closes. The

trappi ng, appar.atus i s,deeped to have. _17 qver.heated
whén ¢ hit L BERT S0 SXBRUERTRRE PN RGOV pa Che
conbust wahl € hefirhele @0a2AEE1dR0fhandder 40 Bae tapRALSk Usor
may fur%her include a nultispark 21 igniter. This is_
an el ect¥emitowsAengr PLobBR el dram déyibyethepfans. This
degr essa s el d8h Br COM | MPUSAT i2pReK ﬁ?iﬁiﬂﬁlance
conbusti on chanber so as to ignite the gas/air

fuél nixEf 1r comEinupsThdr agpeedit meycanplde apptoimately

vol,t net other. .27 voltage i i gator to ovi de a
Vi l37ual JIr'e:Ic:ea |/r%1g' ogufzﬁeznz%nf)os\?%ﬁe% gpgt gﬁegﬁgﬁ h%he
t her noedmtarice: gEnehakots. it%b Fife excabnkeion me€chanism.

colour on a power indicator may 30 show that the
apparatus is warmng up whilst a green. 31 col our

cepl d iTHH GPparhlab ¢ RDRAT u&édsmta&leh¥ Bér attracting
operational . WD 2004/ 082376 PCT/ GB2004/ 001226 15 1 2

Atl| eastPEfifdSexhaust vent may be provided in the
12

13 Adcording to a second aspect of the present

14 invention, there ig 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 ingsects contained within the air, the insects being

22 drawn into the apparatus at an area proximal to the

23 area from which gas ias exhausted;

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

26 a top shield for reducing dissipation of gag

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

29 exhaust means.

30



3 walls of the conbustion chanber so as to all ow for

4 free novenent of the air drawn in by the fans. This

5 aids the suction of air and facilitates nmi ntenance
OVOROOKOR2FI6t | nuous air speed, for exanpl e appPORGBOHDE1226

7 11 kmh. Such an air speed hel ps prevent the 8
entrance of insects into the conbusti on nechanism 9

10 The apparatus may al so be usk’l nerely for

attracting 11 insects. 12 13 According to a second

aspect Bfefidrreasr deehtirdsd ofh\eadh ampedteré the pirovdmiden
din 16 a

an.i nse trappin 5 arat us .i ncl : ,

soar ce of &% E%r‘f glaséi %@?gﬁfsﬁc&h%?ﬁtﬁgaﬂ%tﬂ%ﬂ
which tifleany kbR dopxéte dekthrids @theustisd.in an upward
direction; 19 a suction nmeans for drawing air into the

204apparatus and bei ng adequate to allow the ingress
ofg 21 gy contained within the air, the insects
being 0722 drawn into the apparatus at an area

proxi ndéin tegbodémedB of dwhef rigventtiion gailisowdieust ed;

24 mea for..retalning t i nsects ich are drawn 25
Rt SR Ao R S Gl ey Fe LN
di 8si patheofotll ogiiig 2drawditgiss whd chr aiet hét ajiasnileds to be
wherein the tog shiel d 8 i,s.positioned in spaced

o)

ref ati GROAFFUEH0R RHSD I IiFAAG: OfeEiE Pregsriip
2094/ 0823éAt P! GA2HU{101226 16 1 Preferred features

of each aspect of the invention

11 Figure 1 shows a side view of the upper part of
12 the trapping apparatus;

i3 Figure 2 shows a‘parspective 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 ¢ shows a cross gection of the front

18 view of the combustion chamber and heat szink 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 schematic (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



2 are as for each other aspect, nutatis nutandis 3

unl ess the context demands otherwise. 4 5 Figures 6

An enbodi nent of the invention will now be 7

FEQ2YHBBIT6 by way of exanple only, with ref ePEHEB2004/001226
8 the follow ng drawi ngs which are not intended to be

9 construed as being limting on the present 10

i nvention, wherein: 11 Figure 1%Shows a side view of

t he upper part of 12 the trapping apparatus; 13
Fi §ur e comtighdon pbaukertlid endpsviowcontadle wikh the

2" bordtBEREY ChRmeE 47 a0 SheBR Enfidt iy o Gted

t rappi n’g:camadr ahpsde Hhe lacguuustéioﬁhenamneﬁrms Teet bage
of the 18 vi ew t he conbusti on chanber and

heht sﬂ‘f‘L%g‘Foﬁﬁ ‘i@t’rc?lhé’hﬁ“&qrn 1t2hé5d‘?‘?‘é%‘i¢‘%l?nsﬁomnrtﬁn
Figure sYirafi@efibAt! Bowes MR A S GNEBBEIE Rbudhey one’ a
part of 21°the apparatus of the invention (A and

t bl e det2zarcieureheia docBredf atakherbagediidhe nozzle
23 ty ta
Coﬁcenlfikhﬂgs shoﬁﬁQﬂfﬂ%E%% 4he s f ;%%ﬁﬁdgg at the

specific are e“Sc
Figyur e basghofisthe S@'..B'fﬂl'lw.'tllbn( Ahambethlsz 26 xanintetriedndisc

nmber d e exha tion 27 pipes, W.th_an
o4y shPtel U7 Tine B0, petuRee o 'ue digzt1e "2 ana
QKDTbUSthancﬁlhB!E@ﬂ’on Exan&@rTMQ trapping apparatus 10

has a conbustion chanmber 31 12 housing a chanber 14
vihi ch contains a catalyst 32 54. A thernocouple 16 is

l1gcat edni 82h&est N&immey 26 houses an inner exhaust pipe
13 28. The thermoelectric generators 30 are arranged
14 between the outer wall 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 asgsist 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 transfer through to the heat plate 56 and thus to
22 the thermcelectric generators 30. The high thermal

23 conductivity of the cast aluminium combustion

24 chamber 12 further assists 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 ig generally

29 approximately 3mm thick.

30

31 The combustion chamber 12, thermoelectric generators

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



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

chanber 14. A spark igniter 18 is also 3 |ocated

iR 2&082B% conbusti on chanber 12. The base 2CTGBRNG001226
conmbustion chanber 12 is nounted on a venturi 5
arrangenent housed within a nozzle housing 20. A 6 jet
carrier 24 is located at the bad® of the nozzle 7

housi ng 20. A gas nozzle 22 is also provided at the 8
bade of hoheingidust AoraphanbechdtberA (Siott ehednili 5 9

(ngt shown). is . ocated between the s nqQzzle 22 and
10% he CORNAT R iBkabE: EASSC uber) BapaLRAage, A outer
chismeysaée vl $apean el BREENEX NBkSt tHeP@opldf 28he THErst

thernoel ectric generators 30 are arranged 14 between

t hé out @ttsiaiovsingha4 cénbastheo rraptawse chagben sanghd a
hegt sigk, a " i 6 .

conj unct o%%v%%ﬁh%e%%{ﬂtgggaﬁs er‘ﬁ%wn?%gS ?g&a %}”%Jtorll nOf the
176t her st icon gdpei 96t yhibdh tdwet duelat egbreiat edo flgn 18
copgbust | tQ.the hot side 48 of the th electric

10 gon AL S0 L0 TRY R o ATHE s #RPE BFbvi VARG
208and deledd t(aattaddbystsd deamysopesRi £641 i ¥ fhpat

21 transfer through to the heat plate 56 and thus to Q

227t he BNEESTeprREYR| Ehe cHmer sdavst pPRRe R §h t her nal
28gconductivity of the cast al um ni um conbustion 24
chanber 12 further assists in heat transfer to the 25

t her modt sleeri é0gterdingrte e zeptoreTokatker id provided

(i comners FEORs Sl A s, o8, Rpuie e

2
th3 ck. is also provided on the first outer housing 34. A

14 multi-spark ignition 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 wheels 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 simultaneocusly 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 thus

32 builds up between the combustion chamber 12 and the



30 31 The conbustion chanber 12, thernoelectric
generators 32 30 and heat sink 32 are housed in a

first outer WD 2004/082376 PCT/ GB2004/001226 18 1
OR30#BB2378 A capture chanber (not shown) i sPOT/GBg#R226
inside the first outer housing 34. An outer 3 suction
pi pe 36 extends fromthe top of_the first 4 outer
housing 34 into the capture chahber and 5 envel ops the
exhaust, chimey 26. The portion of the 6 suction pipe
361whi dreaixt 3@xt eTh@rgas nixsurea ppanat wet i the ns

a funn ,qgﬁgp 3 ‘ hi_el.d nti.-di spersal
rregns/?%)p shi gnd)%ﬁ%é#s[a%o#{os&rfé% a gvtéggh%atlzanryeér& 54
exBaustrefqhes28ts 1Orkindg\ thoperdtureadf ngso Pt Hacasured
capture_chanber is ovi de 12 on . the first outer

ho‘gsi ng H:.%GA%Q& €P§§a°p%ﬁéid the apgive S?E%llfﬂ'iivitg‘% on
the firnsimpewhaeurBoysi e Ihsifle bF WHb! baSPAFdE iR Le@Bn
swtch 44 is situated on the 15 service panel 42. An
aif vellP 66 BE03FLo I Pimaged iF now bumtcenplabedy by
hopsi n : Q j e Iy ' nt ed
o5 SCSSSIYERE PORStE ik ChBARAY sudom i dBRUT

cyd i ndé000Roprprshoawhon diex28eThe tsapid rd.appatathes 10

asy sho ' I QU 1 d..21 i S unt.ed on eel.s

53 0 $9let MLy, Bl aistrfanr bRet o meptretion

Hdused chatbhen 124. t Ire peeeenNinditfEch8H | A4GLeA that
fety, yalve button_ 25 60 js_activated to draw gas

flom t F8SgARPRER YIRS FEarhedubhie nibagsrzl e 22 and
gintered disc into the

13 When the temperature differential between the

14 combustion chamber 12 and the catalyst chamber 14 isg
15 sufficiently high, the thermocouple 16 producesg a
1le 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 combustion 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 32.



27 conbustion chanber 12. The venturi arrangenent 28
simul taneously draws air into the conbustion chanber

29 12. The ignition switch 44 is depressed, activating
J¥0 2e0833%r k i gniter 18 and causi ng the gas REHGER04/801226
m xture to ignite. A tenperature differential thus 32
bui | ds up between the conbustion chanber 12 and the WD
2004/ 082376 PCT/ GB2004/ 001226 49 1 heat sink 32. The
gas m xture burns until the 2 oxygen in the air is
uséd up and the catalyst 54 3 reaches its working

t egper 5Q_C asure 4 on.the top,surfac

of E.{Jhea%‘u: ie?/‘glc%t %Ia?sg ?e?h%e%qilﬁrpc R 3‘185:13?1 epm‘*'ﬁlcecil
i n3i de fifon homtaiselipat as@nkeacty Gaun 1o 8APGIgh Wi
gag IS now t()trnt conpletely by 7 catalytic conversion
pr 6duci HF Ttk fckianspeana, a2 e assmtbar Bkt ureo i dhe
at 5190 fardr exhalsths; ' ,eHl 864
above the conbus??gnﬁlﬁ%%zﬁn‘ﬁrﬂﬁzﬁ%éuégmggé ust

i nfli catimey 36i-caTee cdrhon Hioxtidedppheat vaptayair

reached, st i S..S Wh the tenpepature

di ?fergr}ﬁg{yglﬁrebtélg\%g%%%%%ag%ﬁgﬁ%ﬁycgén%%ra 12 and

t & catcainpentchaiberofi48ie tol 5090l ppai eaibyn MiHkidehand
thssrrmca%uplg 16 Eroduce.s a,16 vol.tage_which holds the
sal ety VaPvESEBERATYHR 10 FheoseiaPuPE 4P ¥ rkhi Fapbove
SO f i CiatblienheBefipdfatild, aGababnd Fbhbb¥lfe ibting
g@gera%)ed. The_saf etafsh L9 valve button 60 may ghen be

cti VEF¥GeR285 B ZheCheher fexamele BhdcaRof

cagalyst 54 is 0 22 transferred via the heat pins 58

and plates 56 23 through the walls of the conbustion
difanbeP ¢argpidge 52 containing an insect attractant, such

14 as octenol, is 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. BAs 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 wvapour 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



24 the therno-electric generators 30, which are 25
connected to an el ectrical output and which convert

26 the tenperature differential between the conbustion
WO 204082396 12 and the heat sink 32 into a voPCHGB2004/001226
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 iAlet fan 62 hel ps 31
mai ntain the tenperature differential between the 32
cofAbust dbtragiamtemikuaadftde sreatowiding32irVeuarrents.
2094/0&%;7@2PCT%EBZOO4/001 6 20 1 2 The outlet fan
64%ni xes 1 He CaMhoRA - UPBxE TRARASPTes3 ofr Bhe carbon

copbustdivxiaied miREudkr adé WWud NrdINPIF mh I8 41 565 YW
suction neans, and forces the m xture ug the 5 inner
é

exfaustk W aad paYabiveln ennatante levraast and cingawy
265 The,GRFRY %oééﬁﬁﬂ@&fr vapour/air 7 mxture

| eaves t hé exhaust i nmey 26 at a 8 concentration of
800 to 5000 ppm carbon dioxide and 9 at a tenperature

in,th [ f.10 1o 15 C ab 10 ambi ent,
{ ohper AP BECREFGR RS 200 Arauingn Y LHiS. b ets fan

t 0825 @2 thrceyhnphe AL-d: stetSon §2ﬁ633é Dfd rimdge 52
contai nin attractant, suc 14 as oct enol

an | nsect
i s” pl a&é‘&%&f-’etliﬁ%g e&i‘?t dfhawmd -i nRare1bhe xeaniire)ihss 8.
WEen oguerokienNeperaies thaMbhBemadths abdid $2ou the

m xes with the carbon dioxide(mate[ 17 vapour/air
mt ur éntesiar mpdiref tdhecsugtioncring 16, \ageded ando

2y The a¥gphea ods | NarnkRTARRBhoKbges I Jhil8193Hses the

13 sufficiently full when it is half to three quarters

14 full of insects.
15
16 Figure 5 shows the results of a test conducted to

17 determine the efficacy of the vapour shield 38 and

1s 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) in Figure 5 as 3.3 mph (4.8 km/h).

32



21 gaseous m xture to rise up fromthe exit port of

the 0 22 exhaust pipe 28. As described supra, such

pl umes of 23 attractant are vul nerable to dissipation

¥ 28§76 24 air currents such that insectsPET/6BRIH/001226
optimally 25 attracted. 26 27 However, the vapour
shield 38 of the present 28 invention inhibits the
attractant vapour from 29 dissipating fromthe |oca
vicinity of the trapping 30 apparatus 10. The
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surrounding air gurrents. 2 The concentration and
teﬁperaf?ﬁé%QHIaFHQnEa?%%ntewpﬁﬁﬁﬁﬂﬁﬁ§ ARxEhe elegal t hus

reki ablys dmihAipredpat Dy el aky y ant
| evel s, ;nqjﬁﬁgectQhS ?é%%plng:ﬁggggfin?gégé %ﬁagﬁﬁhe
at Br act&p*igiee concantra bome iand \terperatizes fare thdidht

t hgoug L O i Qe i_nto the apt ure
o (norC oy Theh £ b atdmplkood ind) R thie
susfi ciefftiloiehuls| of ttiee haspammtuee idetiapheeedr om t he
119interior end of the suction pipe 36, sealed and 12
diSposed of. The capture bag is generally 13

suf i Cimnthiylf bé | undedbtidod byhdhle bRI1ITESEAUMNL @R that
14 full of insects. 15 ;L6 Figure 5 shows the results

1a t doFicufdedehitarione aadevaraations afay decpade to
the vapedr iabest 3@ AMrein described without departing

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 c¢laimed 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.



18 apparatus design in retaining the m xture of carbon
19 dioxide, water vapour and air in the local vicinity
20 of the suction neans. Measurenents of tenperature
21 and carbon di oxi de concentration were taken. The CD
22 anbi ent. carbon di oxi de concenggati on was neasured
as 23 600 parts per mllion (ppm, and the anbient 24
tenperature as 22 C. Measurenent 1 was taken 100mm 25
above the attractant container 52. 26 27 The out put
vel oci 'ﬁ om t he exhaust pipe 28 was 28 neasured at
poi nt 5 In Figure 5 as 1.9 mles per 29 hour (nph)
(3.2 kllonEtres per hour (knih)) and the 30 suction

vel omty of, t.he ct| n red 31 at
i nt Annsed ap piog Aprgrafus (1) nchioing ny . 32 vio
gglo?” OE(3|2|3)76 Pdé%gmf%mpdﬁ.gﬁgm; can be seen

fromthe results shown in the table 2'in B of Flgi]ure )
8, the vapour s#eKxipuss mse«lﬂl@bﬂnwde%a@exit pod throtgh which

advant ageojs %%ab?ja%ﬁ%gghéu&gacent rations and
e [oca

tenperatures 1n vicinity of the suction
pi pe 36. These asudiion rMednsfdrdirawingeainintathecapparatis (10) and

Letraer orbeing Biabad 1 bo e iftEaSEbt btk Sonlfti&f ythin the
i i : Fp[j ovedi rtlh@m]sf&@hﬂétinguiﬁldwrbmwﬂ@appm-faﬂjsu?opa&an area
| e I N e a var us noalirticatl ons
1 ari ati onPHEPELS Whe e GasiS arBansiparor e aopRiabiS (10)
descr | bed wi t hhdard9BRrdthiihg ibdebisWRILHSre aiin Mo iHee

i nvention. Although the 14 | nvent i on has been
descri bed appaatus )1 &nd wi t h

at least one anti-dispersal means (38) for reducing
dissipation of gas exhausted from the apparatus {10) and located
15 above the exit port,
characterised in that the anti-dispersal means (38) is concentric
with the exit port.

2. An apparatus (10) as claimed in claim 1 wherein the exhaust
20 means is adapted to direct the exhausted carbon dioxide towards
the anti-dispersal means (38).

3. An apparatus (10) as claimed in claim 1 or claim 2 wherein the anti-
dispersal means (38) is in spaced arrangement with the exit port.
25
| 4.  Anapparatus (10) as claimed in any preceding claim wherein the
anti-dispersal means (38) is concave towards the exit pori.

5. An apparatus (10) as claimed in any preceding claim wherein the
30 anti-dispersal means (38) is composed of at least one carbon



15 specific exanples, it should be understood that the
16 invention as clainmed should not be unduly Iimted
to 17 such exanples. For exanple, the chem ca
attractant 18 may be replaced by any chem ca
attractant commonly 19 known in24he field. The
capture bags may optionally 20 contain an
insecticide. 0 23 dainms 1. An insect trapping
apparatus (10) Including: a source of carbon dioxide

Ut bugh whid0Y RtaRERNRCAeS B RBlnd §9,80 454 kit BB 'and thus
sucti on nedefiningra carbon dipxde retainngidreaappar at us (10)

and being adequate to allow the ingress of insects
contained wthin the air, the insects being drawn

into Bhe appaippavatus {90) & claiméd Recidith §Wwheraml th:&lga_rbon dioxide

%ere the gas is exhausted from the apparatus ( ;

ans for FRIIRING MEMDRE isa selips ehflanaesdiraineting outwaygly from
appar at us fhh 'pa?éi‘tﬁ | east one anti-dispersal nmeans
(38) for redl%%:pl ng ?isgil pati on of gas exhausted from

the apparatus (10) and |ocated 15 above the exit

(38) T oA Bpumts (10 W Riaim B Yol BB el fifge
appar at us fréjgrtsocutelandiyéom a sideoia planbehexagdriat plate at an

xhaust 20 ans .i apted to,direct the exhausted
1 on i GOt el B cafbon e @inhig ared s defined around
3. An appan@buispod0) as claimed in claiml or claim?2

wherein the anti- dispersal neans (38) is in spaced
arrangenent with the exit port. 25 4. An apparatus

(10) gas cClag dBpfhraths3iV) 8E BRAALAh Sy bEYBfrELRIn Wherein the
source of carbon dioxide (12) is combustion of a mixture of gas and
15 air.

9. An apparatus (10) as claimed in claim 8 wherein the combustion
takes place in the presence of a catalyst (54).

20 10.  An apparatus (10) as claimed in claim 9 wherein the catalyst (54) Is
a platinum-coated monolith block.

11. - An apparatus (10) as claimed in any of claims 8 to 10 wherein the
gas is propane, butane or a suitable mixture thereof.

25

12.  An apparatus (10) as claimed in any preceding claim wherein the
carbon dioxide is mixed with air prior to belng exhausted through
the exit port.



anti-di spersal nmeans (38) is concave towards the exit
port. 5. An apparatus (10) as clained in any preceding
claimwherein the 30 anti-dispersal neans (38) is
conposed of at |east one carbon 24 dioxide retaining
menber extendi ng around the exit2®ort and thus
defining a carbon dioxide retaining area. 6. An
apparatus (10) as clainmed in claimb5 wherein the
carbon dioxide 5 retaining nenber is a series of

f1 anggs, pr Wneéﬁddgatuel{w%%&ﬁénﬁé@m clh ai1r2nﬂg?é\gg@;t§9n(air%hich is

7. An apparatus (10) as clained 1n c

each fl angiixest with the cardponadioftige fsr dnamen ipibyea frther suction
pl anar hexag gl plate at an 10 angl e such that the
carbon dioxide retaining area is defined around the
exit port. 8. An apparatus (10) as clained in any

receding ¢laimwlerejn th source of carbon, di oxi de

B 55 742 oAb 2bPhiin1d] s leimied Toory dueGeing gismahergin the
An appar atéibéd Qloxife i8lexhBBstedhstd AHikul ¥h&irBbA dicfi&‘de. alr and
conbustion takes place in the presence of a catalyst

(54). 20 MAtepMapMHaratus (10) as claimed in claim9
wherein the catalyst (54) Is a platinumcoated

nmonol i th bl ock. 11. An apparatus (10) as clained in
any of.cl AmepmaratusioOhas clhimed lireany peedeslimg clpinm evherein an

10 par at us ety @R Bod 1§ Gion il ptap e

wher ei n t bghagstiopon di oxide is mxed with air prior to
bei ng exhausted through the exit- port. 25 13. An
apparatus (10) as clainmed in claim 12 wherein the air

whi chei s Avepparitid (10)acabiifey @ & Secbdi raz{m,'

a further suction ée% 5 14. Aﬁwag%arbgtt@s 10‘%"’“3}5?%”he
cl ai med i earhApD divxideis exhastisiachatsheonrdantration of between 500 to

15 10000 ppm.

20

25

17.  An apparatus (10) as claimed in claims 1 to 15 wherein the carbon
dioxide is exhausted at approximately 4600 ppm.

18.  An apparatus (10) as claimed in any preceding claim wherein the
carbon dioxide is exhausted at between 22 °C to 45 °C.

19.  An apparatus (10) as claimed in claims 1 to 17 wherein the carbon
dioxide is exhausted at between 24 °C to 42 °C.

20.  An apparatus (10)as claimed in any preceding claim wherein the
carbon dioxide is exhausted at a velocity of between 3 to 3.5 km/h.



carbon di oxide is exhausted as a m xture of carbon

di oxi de, air and water vapour. 15. An apparatus (10)
as clainmed in any preceding clai mwherein an 10
Insect attractant is added to the carbon di oxide prior
to its exhaustion. 16. An appar2gus (10) as clai ned
in any preceding claimwherein the carbon dioxide is
exhausted at a concentration of between 500 to 15
10000 ppm 17. An apparatus (10) as clained in clains

lto wharel o¥a [NaYA! i ]
appr ot A PE s §FO)a3FiafiioR T Sty phecRliRl Bipfl viorein the
cl ai med i ncaspngliexidelisexhausied frbraran exttaust pipar(@8h
di oxi de i s exhausted at between 22 Cto 45 C. 19. An
apparatus (10) as clainmed in clains 1 to 17 wherein
t hezg agg OhAn dippa'rat&i (10) @sfmanmo ' aﬂp&ﬂaihﬁzmméﬁ tite estefidr end
: : appar at.us .as clainmed in an .
- condi ng QN BRGRGTaIRE (48 1S BSHiGH T ro,uRwEaR] direction.
exhausted at a velocity of between 3 to 3.5 knmh. 26

21. An apparatus (10)as clainmed in any preceding claim
wher e¥h t H¥ 8EP@EIISH 16) raelaimediin glaimed] wheleimthe exterior end

UL P b e LA o B o

pi pe (28) dispessalemeans (38).an upward direction. 23. An

1@pPpar atus (10) as clainmed in claim?21 wherein the

exterior end of the exhaust pipe (28) is adapted to

be di2dect #h dppsrarde (10rasbliimed it 88y prlcetdRigyClaind®herdif the
24. An apparatus glo) as, clained in any preceding .

cl ai m whePEFPN Mgans indydsas #daast anedrp@esl asuctionRipe (36).
fan and a suction pipe (36). 25. An apparatus (10) as
clainmed in claim 24 wherein the exterior 15 portion of

t he 28cti &n apppeatys610)ias claimadin gaiox2dmthereinithe extesior

168Wher € 9asp) diof M Lsdtioh! S (48) i§ TNAYES oA to the area

20

25

30

where gas is exhausted from the exhaust means.

26. An apparatus (10) as claimed in claim 24 or 25 wherein the portion
of the suction pipe (36) exterior to the apparatus (10) envelops the
exterior portion of the exit port through which carbon dioxide is
exhausted.

27.  Anapparatus (10) as claimed in claim 26 wherein the exterior
enveloping poition of the suction pipe (36) is substantially funnel-
shaped (36A).

28. An apparatus (10) as claimed in any one of claims 24 to 27 wherein
the interior end of the suction pipe (36) is connected to the retaining
means.



26. An apparatus (10) as clainmed in claim24 or 25
wherein the portion of the suction pipe (36) exterior
to the apparatus (10) envel ops the 20 exterior

portion of the exit port through which carbon dioxide
is exhausted. 27. "Af apparatus #40) as clained in
claim 26 wherein the exterior enveloping portion of
the suction pipe (36) is substantially funnel- 25
shaped (36A). 28. An apparatus (10) as clained in any
one ofogcl ai [ [ ' :
the stdti on bt {ohagERiied i dny BicEelify A Rherein tne
means. 30 sictictoratedof thepsuclivn sngar)is detwéen dEdiol Si54myh.
precedi ng claimwherein the suction rate of the
suction neans is between 4.5 to 5.5 kmih. 30. An

appar 80us AhGppartas ¢ 0peab clainted/inarsqadcading|okiim wherein at
erein at SS{east.one |r_ventt&P6Lths“PrOV|g$d in
we wal | s g qr{éeglﬁb'gpgeﬁ@ i REg)idedh the walls of the apparatus (10).



