WO 2011/ 123883PCT/ AU2011/ 000381 | NSECT TRAP FI ELD OF THE I NVENTION 5 This
invention relates to an inproved insect trap suitable for trapping of
flying i nweebsl/i2BssBudi ng nosqui t oes, sand flies, wasps, pCiraarpioayes and
the |like. BACKGROUND TO THE I NVENTI ON 10 Conventional insect traps of one
type are relatively conpact and include a housing, a source of |ight

| ocated in the housing and a capture or ,i mobilization nmedium such as a
sheet havi ng adhesive inpregnated thereon or entrapment container for
retention of flying insects after they have entered the housing through an
openi ng thereof after being attractiN$SBEOT TRAPl i ght source. Such insect
traps are described in US Patents 15 4400903, 4332100, 4930251, 5231792,
5301456, 5365690, 5513465, 5915948, 5974727, 6502347, 6886292 and 7284350.
Wil e these insect traps are rglRiD OF THE NYERTEINE, they are inefficient
because a |light source does not have the sanme attraction to flying insects
as for exanple carbon dioxide which is a very strong attractant for
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al so wel | iosbigingraosqiiteepraaddlies. f”é‘ﬁp%rﬂeﬁﬁrmlﬁ’%%\éf‘dm? ik€sect traps of the
type descri bed above which could produce a draught of air within the
housing to force insects into an entrapnent chanber or imuobilization
medi um such as an adhesi ve BACK@RQUNRTLYTHE 3Bler while the
inclusion of the fan or air blower provided an increase in overall
effectiveness in trapping ability they were not as efficient as insect
traps Whi cGoowardionakrihegct diaps iofienedyperaratrelativalyaempaetandiinglyde ayipusingf a
insect tra
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attraction to flying insects as for example carbon dioxide which is a very strong
attractant for mosquitoes for example who can detect carbon dioxide from a long
20 distance away from the trap location i.e. about 70-100 metres away.

It was also well known to incorporate a fan or air blower in insect traps of the type
described above which could produce a draught of air within the housing to force
insects into an entrapment chamber or immobilization medium such as an adhesive

25 impregnated sheet. However while the inclusion of the fan or air blower provided an
increase in overall effectiveness in trapping ability they were not as efficient as insect
traps which used carbon dioxide as an attractant lure. These types of insect traps are
described in US Patents 4127961, 6574914, 6840003 and 7191560.

30 There was another type of conventional insect trap which used carbon dioxide as an
attractant lure and in this case it was normally necessary to generate the carbon
dioxide in situ. Thus in one form it was necessary to generate carbon dioxide by




5 nmet hod of generating or passing the carbon dioxide to the insect trap was
to pass the carbon dioxide through a vertically extending exhaust tube to
m nim ze woabimg3ssad m ni m ze condensati on of nDisture asToarceriidoessii n US
Patent 6662489. In US Patent 5382422 reference is nmade to preparing and
delivering a gas mixture of liquid chenical conmpounds such as octenol
acetone soluble in liquid carbon dioxidg to be 10 used as an enhanced
attractant for biting insects. However it will be appreciated that such
means of generating or supplying carbon dioxide to the insect traps were
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10 used as an enhanced attractant for biting msects

However it will be appreciated that such means of generating or supplying carbon
dioxide to the insect traps were expensive but also complicated the overall structure
of the insect trap. However a more relevant problem was that the carbon dioxide gas
15 was supplied as a constant flow which was relatively ineffective in attracting insects to

the trap.

It is therefore an object of the invention to provide an insect trap thét is simple to
operate and effective in use.
20
The ihsect trap of the invention includes a housing having located therein:
() a gas bottle or container
(i) one or more modulators having a viscous medium fo produce a pulsed flow
of gas; and
25 (i) acapillary tube interconnecting the gas bottle or container and a respective
modulator wherein said capillary tube has a restricted zone to decrease the
flow of gas therethrough 'whereby the pulsed flow of gas is caused to flow
out of the housing at a greatly reduced rate compared to a flow rate that
would be produced if the restricted zone was absent.
30
The housing is suitably compact and may have a central cavity or space for location

of the gas bottle. A single modulator may be used or a plurality of modulators may



al so be used wherein each nodul ator contains an attractant lure specific to
a particular wnged insect. Thus for exanple, if three nodul ators are used
t he trap weyoteizessad for attraction of wasps, nosquitoegCamdi2eamddisies as
descri bed hereinafter. 5 The housing may al so be provided with a suitable

I nsect imobilization device such as capture nediumsuitably in the form of
paper or sticky paper located in a nounging frame which is rel easably
connected to an interior of the housing. Aternatively use may be made of
an entrapnment container. The housing may al so include a plurality of
grilles haslsogeaised sihetein fach ewdulatarfcontainscarsattrattanblunspesificd tatéer i or of t he
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space. 15 Preferably the housing has a top wall, bottomwall and side walls
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the central cavity or space.

15 Preferably the housing has a top wall, bottom wall and side walls which are all formed
from translucent or transparent material so that light from a light assembly located
within the housing may be refracted as it passes through thé walls of the housing.
Alternatively the housing may be predominantly formed from the translucent or
transparent material.

20
The light assembly is preferably powered by a solar panel which is connected to or

located adjacent an LED unit.

In another aspect of the invention there is provided a method of producing a.pulsed
25 flow of gas such as carbon dioxide from a container or source of said gas which

includes the steps of:-

'(i) reducing the flow rate of the gas by passing the gas through a capillary '
tube having at least on restricted zone; and
30 (i) passing said gas through one or more modulators containing a viscous

medium to produce the pulsed flow of gas.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Reference nay now be
made to a preferred enbodi nent of the insect trap of the invention as shown
in the atwachadi2g¥sawi ngs wherein: FIG 1l is an expl oded persyiretiiovessyi ew of
a front side of the insect trap; FIG 2 is an expl oded perspective view of a
rear side of the insect trap shown in FIG 1; FIG3 is a front
perspective and assenbl ed view of the igsect trap shown in FIG 1 show ng
the capture franme and associ ated capture sheet renoved therefrom for
reasons of clarity; 15FIG 4 is a simlar view shown in FIG 3 but showi ng a
Dé ED PES ' RREFEERRED EMBODIMENTS | s an

expl oded under si de view of the Ii ht assnbl y incorporated in the fly trap
shown in FIG 1; 20 ~ FIG6 is asimlar viewto that showmn in FIG5
from t he tRefecdncehmay ingit bassadeble a preferred embodiffie@GE of thes insedt Bapiroé the

di fferent perspectiye vi. h : .and 25 associ ated nodul ators
whi ch are 'ﬁ¥%®%|nr?st é’winr@ﬁ% géarci'ﬁss(ﬁ%\&'ﬂag%kwl FIG10 is a
perspeciive view of an assenbled insect trap showmn in FIG1 with a
transparent coy renmoved, shqw ng incor.poration. of, t as tle and
nodul at or s shm[?ﬁ&i1n'sl—a|"(%plf’,d}é P&ﬁ%’%‘/ﬂ"‘* V\%"’fgflffofﬁiwgﬁ&‘?qﬂ%ﬁ%% 000381 5
FIG11 is a plan view of the insect trap showmn in FIG 10 with a top plate
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FIG 1;
10
FIG 3 is a front perspective and assembled view of the insect trap shown in
FIG 1 showing the capture frame and associated capture sheet removed therefrom
for reasons of clarity; '
15 FIG 4 is a similar view shown in FIG 3 but showing a rear assembled view of
the fly trap shown in FIG 3;
FIG 5 is an exploded underside view of the light assembly iricorporated in the
fly trap shown in FIG 1; ‘
20

FIG 6 is a similar view to that shown in FIG 5§ from the top of the light

assembly;

FIGS 7, 8 and 9 are different perspective 'views of the gas bottle and

25 associated modulators which are used in the insect trap shown'in FIG 1;

FIG 10 is a perspective view of an'assembled insect trap shown in FIG 1 with a
transparent cover removed showing incomorgtion of the gas bottle and modulators
shownin FIGS 7,8 and 9; .

30



FIGS 12, 13, 14 and 15 show various views of the assenbled insect trap of
the i nvention; FIGS 16 -19 show details of the capillary tubes
connect i yoeatih2essdul at or to the gas bottle; and 10 PCTRAIUGH 11006881 27
refer to another enbodi nent of the invention in relation to formation of
the restricted zone. In FIG1 there is show insect trap 10 having a front
wal | assenbly 11 having 15 peripheral fgane 12; grilles 13 each having air
slots 14, a front transparent cover 15 bounded by grilles 13 on each side
and | ocating projections or sockets 16 and 17 which engage with
corr.espondi ng [F@j ttis anganrviewofdhe inet iag showrs mofls AR ywish igptasr alatq rame

12A of rear _wall _asse Ik e

"t ert er olEBOPPY AR, deliog e TASANE of e bis RS BHERRa0CBH AR,

12A. 20 Peghoplnen #FIGS7a8rand 9; al so has bottom | ocating projections 19 vvh| ch
engage with correspondi ng projections 20 on peripheral frame 12A of rear
wal | assenbly 18 so that each wall assenbly 11 and 18 nay be snap fitted
toget hey so as FIGShK2, 118t ®4 hiyd $8ghowivadolny viewy of fhie adfsembied neddt tapsdite y 18.
There are _al%g, rovi ded additional 25 |ocating projections 18A on

peri pher al'Mf 12 shown in FI'G 2 which engage with corresponding |ocating
sockets 18B on peripheral frane 12A There Is al so shown capture plates or

frames 22, capture she ts 23 |ch a reta ed. wi ternal
space 24 of eafﬁGgaﬁ U9 L‘"‘?"f "9@&&%&}”@6 vy ea&h@%‘fﬁ% %5, a
support frtgggaggo&@ram)dul ators 27, 28 and 29 which are each retained in

associ at ed sockets 30 of support frame 26. There is also provided manifold
31 int¥¥connecting gas bottle 25 and each nodul ator 27, 28 and 29 so that

WO 2011/ 123883%’5’“"1@&)1%'}99&38% Gnother embodiment of the invention in relation to

formation of the restricted zone.

In FIG 1 there is shown insect trap 10 having a front wall assembly 11 having
15 peripheral frame 12; grilles 13 each having air slots 14, a front transparent cover 15
~ bounded by grilles 13 on each side, and locating projectione or sockets 16 and 17
which engage with corresponding projections or sockets 16A and 17A shown on
peripheral frame 12A of rear wall assembly 18. Each grille 13 may engage in snap fit
or interference fit with associated apertures 13A located in frames 12 and 12A.
20 |
Peripheral frame 12 also has bottom locating projections 19 which engage with
corresponding projections 20 on peripheral frame 12A of rear wall assembly 18 so
that each wall assembly 11 and 18 may be snap fitted together so as to be totally
supported by legs 21 of rear wall assembly 18. There are also provided additional
25 locating projections 18A on peripheral frame 12 shown in FIG 2 which engage with

corresponding locating sockets 18B on peripheral frame 12A.

There is also shown capture plates or frames 22, capture sheets 23 which are
slidably retained within an internal space 24 of eéch capture plate 22, l_ight assembly
30 24A, gas bottle 25, a support frame 26 for modulators 27, 28 and 29 which are each
retained in associated sockets 30 of support frame 26. - There is also provided
manifold 31 interconnecting gas bottie 25 and each modulator 27, 28 and 29 so that



gas bottle 25 is in fluid communication with a hollow interior of each
nmodul at or 27, 28 and 29. There is also provided an actuator button or a
rotary orwofzbiicasessol 32 for actuating flow of gas frompgasiotitdoass25 t o
nmodul ators 27, 28 and 29. On-off control 32 may be connected to a needle
val ve, ball valve or any other valve 32A for 5controlling the flow of gas
frombottle 25. Rear wall assenbly 18 akso includes grilles 34 each
engageabl e with associ ated apertures 33 of peripheral frame 12A in a
simlar manner to grilles 13 engaging with apertures 13A. There is al so
shown a r egas huitti 25 i indluidecorB@unigdtiornupitiva hallawdpigrienef eaghrmedulatar 20d&h
covers an ac S M ndow t i
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associ ate I hgocroémﬁq,edz gnrbeegge é’ﬁ@gr g’?ﬁi‘%ﬁvﬁggf u%‘g %eﬁgaglge?%rféPBA
for retsentdonfrofiihg ¢id fldvesf gk fndrarmeoltie 281gs 40 engage with slots 40A. There

are also provided slots 41 in rear plate 36 which engage with retaining
apertures 42 in lugs 43. Peripheral frane 12A is al so provided with mating

recess 44 pddrclalmabesmbiyt 18 afior Riene@edidiiles edeescts @nyageutty iwith assoeiated|
conpartnment 61 shown in FIG
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capture frane 22 and associ ated capture sheet ed in an
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interconnecting front and rear wall assenblies 11 and 18 as shown in FIGS
1- 2 can beetantien gklight gaeembl¥@4Anpul di ng from sui tabl e transparent or
transl ucent plastics naterial. WD 2011/123883PCT/ AU2011/000381 7 In FIGS
5-6 there is shown |ight assenbly 24A having housing 46, sol ar panel 49,
LED unit 40 RGR feseis showrefecsss iwnnm%pee@gfrm@r@ g)rI%CQWP"TQdBH?’LEtﬂ%i t 47

wll ber [ ‘ A TaPint i s
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has a pai r13# foopgiestamh ofcgrities 34 odeselneiugs 48 engage BithstadOfn Thee arevilse,

mani fol d 31 having. an, | ' r Al %mg iPlughaz!l e 54
bei ng of SR '?é# S%ltsa%elnemreg{ ﬁ%ﬁé ?é\@g%ﬁe%}gggzwggrr%%ﬁg %g et Qgg?rgg#gnt. or
nozzl e 54 Peripherdidramef 124bdsitalsh peovided]l withnmatingl recadsodd dviugh dratgaswith om
gas bottl eco%rSesgngi_ng recess 39 to provide a central compartment 61 shown in FIG 10 to

20 enclose gas bottle 25 and modulators 27, 28 and 29.

In FIGS 3-4 there is shown an assembled view of insect trap 10 from a front view and
rear view respectively. It will be noted that each capture frame 22 and associated
capture sheet 23 are retained in an associated slot 45 of insect trap 10.

25 |
It will also be appreciated from a view of FIGS 3-4 that insect trap 10 instead of being
formed from interconnecting front and rear wall assemblies 11 and 18 as shown in
FIGS 1-2 can be made as a one piece moulding from suitable transparent or
translucent plastics material. '

30



10 flow continuously into inner passage 55 of nodul ator 27 where it may
encounter an attachnment nedi um 57A which may contain a viscous conponent
such as hwoey11/138888abl e attractant |lures for the insect pomat2n0l00cs1a
variety of attractant lures as described in International Publication

WO' 2010/ 012031 which is reproduced herein in its entirety. Thus for
exanple, suitable attractant lures may kye selected from suitable 15 food
grade constituents that with the aid of natural noisture contained in the
medi um produce a certain anount of carbon di oxide that wll supplenent the
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vi scous sutefiastedess it pagseadlyrobgh ptatﬁbﬁ@;ed 20 W|th the volatile attractant

| ure. Suitable viscous substances may have a viscosity in the range of
500- 30, 000 cp. There also nmay be used other attractant |lures which are a
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an attractant lure for sand flies as described in US Patent 4886662 which

cont ai ns aitpaatiretyr piisdpr example siitable atbagiaptdHies maypaselectad frofn suitahle
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e 22 ploki b b Dy nS b SR o UBRREL o e
Ssui t abk@ fwaih Glmvcﬂa(!acnttradmnt)re Suitable viscous substances may have a viscosity in
the range of 500-30,000 cp. There also may be used other attractant lures which are
a food grade component such as mushroom extract, sugar, ammonium bicarbonate
and sodium chioride. Such components can be dissolved in a suitable solvent which
be cider vinegar, red wine or white wine. '
25
While only one modulator 27 may be used within the scope of the invention it is
preferred that specific attractant lures may be differently formulated to attract different
biting insects and that such different attractant lures may be used in modulators 28
and 29. Thus for example lures specific for paper wasps or yellow jacket species
30 may be used. Such lures contain as one component acetic acid and as another
component a compound selected from isobutanol, racemic 2-methyl-1-butanol, S-(-)-

2-methyl-l-butanol, 2-methyl-2-propanol, heptyl butyrate and butyl butyrate. This



FIG 7 al so shows a manifold or manifold assenbly 31 which may be directly
attached to an outlet 33A of gas bottle 25 by welding or by screw threaded
engagenmrernwoan1iladdB. In FIG 10 there is shown the i nsectcrraapoti®oedst er
renoval of transparent cover 15 and also illustrating conpartment 61 for
gas bottle 25 and associ ated nodul ators 27, 28 and 29. Each of nodul ators
27, 28 and 29 are contained in associatgd holders 30. 20 Also shown are
webs 26C i nterconnecting holders 30. In FIG 11 it is shown that gas bottle
25 and associ ated nodul ators 27, 28 and 29 in conpartnent 61 are centrally
| ocat ed andittraictans luve issdekeriped irs USPatent 683498. éynother aitcastdng lweivénehamay i n

regard to gonpartnent I - . nent
Front covePe ISea el AL ey A abciiR ik Jor B fBF B YeskAERERUS
associ at edParat48368862 vithich 28ntaind aktha-temifeadfis ancetipacompbé@erdnd 63 may be
formed fromtranslucent material so that light fromlight assenbly 24A may
be totally visible through covers 15 and 36 and side parts 62 and 30 63. In

fact sigle powese®R vilbebapprasiated that sach bf evoduedtorsc2?, V28 aad €29 will bavet hat
oL oI b b g 5T BB B8 WPl 38,
| nsects. | BekRpélldd fedth ouMéd R03fldutaRRIRET 56UR A pli¥a0FSatefrittent ighto asatenDl y
gﬁﬁ Ea%/ne)%%na(%gtfe&}(i@ntg; %EW%’gF'!ﬁr’l‘kﬁ’g ggclli E:%gtnkgynge g)%pélrc]egvt\ﬁro%h %Fihé)sW%S éhd §4 ¢ b
as described in International Publication WO/2010/012031. The flow of gas in
10  modulator 27 is shown by the arrows in full outline in FIG 7. Modulator support frame
26 also includes attachment apertures 26A for attachment to frame 12 or 12A by
suitable fasteners (not shown). '
FIG 7 also shows a manifold or manifold assembly 31 which may be directly attached
to an outlet 33A of gas bottle 25 by welding or by screw threaded engagement at
15 33B.

In FIG 10 there is shown the insect trap 10 after removal of transparent cover 15 and
also illustrating compartment 61 for gas bottle 25 and associated modulators 27, 28
"~ and 29. Each of modulators 27, 28 and 29 are contained in associated holders 30.
20 Also shown are webs 26C interconnecting holders 30.

in FIG 11 it is shown that gas bottle 25 and associated modulators 27, 28 and 29 in
compartment 61 are centrally located and wings or side parts 62 and 63 are
symmetrically orientated in regard to compartment 61.
25 '
FIGS 12-13 show the presence of transparent front cover 15 and transparent rear
cover 36 for gas bottle 25 and associated modulators 27, 28 and 29. Each of side
parts 62 and 63 may be formed from translucent material so that light from light
assembly 24A may be totally visible through covers 15 and 36 and side parts 62 and
30 63. In fact side parts 62 and 63 may be formed from refractive material so that light
from light assembly 24A is bent as it passes through top wall 37 and peripheral

frames 12 and 12A and this will provide a greater attraction to insects. In fact light



FIGS 14 and 15 al so show that top plates or cover 37 and base wall 64 may
be also 5 forned fromtranslucent nmaterial so that light fromlight

assenbl y WoAonmap3mBso shine through top cover 37 and baseTui2b1184038$ shown
by arrows I, J, K, L, G H Mand N It will also be appreciated that |egs
21 may be replaced or fitted into spikes (not shown) for retention of
insect trap 10 within the ground if desiged. 10 In FIG 16 there is shown a
sectional view through trap 10 through I'ine A-A shown in FIG 3 in top plan.
There is shown an internal mechani sm 64 of conduits whereby carbon di oxi.de
i s transpofroedighbassethbaReh sn@exteit fom t2p thinaliglirectignd dsisijowrubgarréls 66

and 67 whic¢h_c ni,cat | ch of lators 27, 28 and 29 through
inlets 15 éSB §W£R&gﬁ%'ga@a 5"?‘?’&'5%?@[)12' 65, 66 and 67 is crinped or
tw sted as shown by crinped or restricted zone 71 in FIGS 16-17 and the
crinped or trlcte one ameter of fro 000

conpar ed tB[ rﬂ”gs&’r?zlﬁ? éao‘ﬁé'?% top pg?‘e%ﬁ'bf"?“leéray ‘?’\9 S§ova bégmzt@?al\ﬁﬂl ch
can P?vsr a?dﬂl'néﬁwoﬁ"ftrﬁsl&éﬁ?&a&&ald%dﬂ‘fghfrﬂ?@nmgméSs@h&ﬁ&o mealllalwymhevel?
gas ow 0 r day and nore sujta er t W
910 b aplrerahiBe govela 1 bansval 64 Bsehowt b SFoe (ot Kt B b Sy N
increase frictional contact of the gas with an internal surface of
restricted zone 71 and this will Preatly reduce the flow of gas .throu

restri ct ed't 24l calsoL be appreciaigd Hhak legg st Mayebe seplacke of fittgd yn I%‘Bk‘?ﬁaﬂf’%’from
10-125mm gﬂﬂlrgqérl rétdriiBn OF ﬁ@&@trtréphﬁ) WitRathe gﬁouhéﬁdésﬁbéd zone 71

t he. greater uction in gas flow may be achieved. It is also preferred

t hat rrm)tlple restricted zones 71 nay be used but it is preferred that

Lhere i oM igu16 Ak ERSI ke Ve ioudfQrgo 10/ IBSERIREHAGRMY 00301

10 Instead of usl ng zone hown 1 n
restrict edFlﬁ)rsemﬁgpmn bérha@ets m\nchan dntgfakinashanism 64 o(ﬁlcaﬁ@a!@rwtw&hy

unr et i ¢t egpBAtlo R @%:aA00NL B BbESabRk 39.o8alise 1F0Gsh ERYIAT e, o

anot her e nvention as erein
reference 68 and(ﬁé’ melanoamumah@mthmy ofimartulaters 2f, A8uarel 29 éhrpegh inlets ed

zone dﬁ;“égﬁéeb %\?é)zge%?’h éﬂafﬁﬁbé 65t B8 anAEY .@‘chlngléﬁ &rﬁgﬁ%%ém By2

capil | nore pressuri zi ng
contact w tfimpéa oc agstiidted yobel7d ini HlGSoﬂtB}dmcaadt the aripepad ot m;ttrm(bzdmt 7thipon

wi t hdrawal _ of -t essugizi (s). fr h b t
restricted e o1 e P44 age
S IR oot BRGEP D8R 5t Beait cobeEiboi SR gL SoHala
of tlhle nat bdrﬂllarymhéhBGm@aM &:muthmhmwéauemmcff i @D25vihd thSfmmr{sTth_ﬁ ‘
capillary tu iC r_ex np e astics eria us
the pr essuﬁsg'i‘q’%g]a‘é"\ﬁ a3y ‘{Fﬁrﬁ ﬁ%g% %’gg%p éqy W@Tﬁ%qrﬁésuga%'?'llary
t ube t oo pr o84Iper ddie restrl cted zone and thus the flow rate of gas can be
cal cul ated as nmay

vlt will also be appreciated that crimped or restricted zone 71 will greatly increase
frictional contact of the gas vs)ith an internal surface of restricted zone 71 and this will
greatly reduce the flow of gas through restricted zone 71. The length of restricted

25 zone 71 may also vary from 10-125mm. Obviously the greater the length of restricted
zone 71 the greater reduction in gas flow may be achieved.

It is also preferred that multiple restricted zones 71 may be used but it is preferred
that there is only a single restricted zone 71.
30



15 be required. The flow rate may be neasured by passing the capillary tube
or adjustnent body under water to gauge the size of the bubbles being
gener at edvOBhugi28883wi | | be appreci ated that such restri ecedwzongomsy not be
pernmanent but may be tenporarily caused by contact with the pressurizing
devices which may be a plurality or pair of adjustment nuts for exanple. By
opening up the transverse dinmension or RP dianmeter of the capillary tube
this may also renove inpurities fromthe gas after passage through the
restricted zone. In FIGS 19A -25 reference is nmade to_an adjustnent body 80
ha;n ng3an lestgafl| cingingsa twisteshen erimredhaesagé aBShon WgFISH A7 ot reftided nent
nut s e ' r flev | %aaj aped
recess 858%%6 hﬁg‘% eb%en db‘eﬁéﬂ?sﬁuéftrg @g&ﬁéﬁ%@ﬁmﬁgﬁﬁ% ,&Ia?tgﬁtéﬁey (nzotggl P
shown) or shdverintf}G8 @-1hexagonal key. The adjustnment body 80 also includes
a longi tudi nal passage 86 which contains the capillary tube 87. There is

al so provided a spigot 88 which may be used for engagement with a hose 89
shown i FARGeddhcbanay bermades ki amotbér embodiment ok thieingenticoas shewmindblGe or

housi ng 28, JThe_capillary tube: 87 . Qr..si ni eri al
whi oh oxt chaf - 27 bR telereaeE iy "‘Sg?ﬁ% ?ﬁeéﬁ&g%‘gbt HERLhicHma gu}dé’%&%l ed WO
201.1{ %238&5853398-2@%16@60&861 dbve Hert suoch sestrictedtzod2. willthe producedewithinf a
capillary tu 87 extends through spigot .88 d. i t '
spi got 88 %%"'@ﬁl‘)gd?egly ‘ési?.qfé’&eg%?"%'g H’%%ff‘é‘éi‘ﬁ@&??%@@ﬁ %qﬁ%na&é@e{:? |w(r%§ tfr?% dge
89A, t aper gpilfig tbRBvil pfodUcatth Péstiiced Zote beniparwitiidrawaleofdBe presaarizing FI G
26. . FI G 25A shows forpati 0,8 of reﬁ{%rei c&‘%geéjzone 95 which isbfo’r ra
capi | | Mty demre(®7irey (Be cariip tibe fhgrep FARAY 41 18099126 pggg&l‘ ng."? aces
96 of eache@gbdiffeMe MkdaUadBdtaye 6RfMHel hatuyaltrabilel@®e or elasticity of the material
which forms the capillary tube which for example may be cdpper or plastics material.
Thus the pressurizing device(s) may only make bearing contact with the capillary tube
to produce the restricted zone and thus the flow rate of gas can be calculated as may -
15 be required. The flow rate may be measured by passing the .capillary tube or
adjustment body under water to gauge the size of the bubbles being generated. Thus
it will be éppreciated that such restricted zone may not be permanent but may be
temporarily caused by contact with the pressurizing devices which may be a plurality
or pair of adjustment nuts for example. By opening up the transverse dimension or
20 diameter of the capillary tube this may also remove impurities from the gas after

passage fhrough the restricted zone.

In FIGS 19A -25 reference is made to an adjustment body 80 having an end flange
81, transverse passage 82 having a pair of adjustment nuts 83 each having a
25 respective outer end 84 having a hexagonal shaped recess 85 for engagement by a
suitable tool such as an Allan key (not shown) or other type of hexagonal key. The
adjustment body 80 also includes a longitudinal passage 86 which contains the
capillary tube 87. There is also provided a spigot 88 which may be used for
engagement with a hose 89 shéwn in FIG 26 for transmission of carbon dioxide gas
30 to a modulator housing 28. The capillary tube 87 may be made of copper or similar
material which extends from one end 91 of adjustment body 80 and which is welded



FI G 26 shows connection of hose 89 to spigot 88 of adjustnent body 80. Hose
89 is also connected to a connection body or nozzle 97 having a holl ow bore
98 whi ch WO 2extesss3 t hr ough a side wall 28A of nodul ar P8Tadisthimemsin FI G
26. Connection body 97 may be simlar to body 53 shown in FIG 7 having
inlet 54. Hose 89 may be connected to spigot 99 in a simlar manner as
connection of hose 89 to spigot 88 deSC{li bed above. Gas flows through

hol | ow bore 98 to inner tube 55 of nodulator 28. 15 FIG 26 al so shows how
adj ust rent body 80 may have connected thereto a | arge hexagonal nut 100

whi ch has theteho eholenl at 92erTrad other £nd &f chpillaryctube &7 extends threught sgiget 88| et

of a gas bottle ot, sh « F1 G 27 sh her arrangenent involving use
of adj ust '38’58‘{}"@8‘%”ﬁ%‘?%&'%%@ﬁﬁ@@%? 0 the nodul ator 108 descri bed
in International Publication W2010/012031 which has a housi ng conponent
102 and inper tube or insertion tube. 103 | Gh.al so . ha f i nger. r{ure
104, ribs E@@%@'ﬁ?ﬁ%ﬂ% egﬂ%\‘é‘&g%?“’@a(ﬁ@el . tpeid S0 gPe i P!
Svﬁnne_ctsi orretehiibggﬁnmh _whlgcbw@ﬁdi’lg)%.hﬁﬂtﬂgﬁodg?ﬁdmtiﬁn Furfdsmgztém:moegﬁz f
her ei n spi got . ayin -rin I S _engage in _ho o) 1 50
Socket | 10ARIRIPETSH Mg ians Be A Dot e R N (056 ReEaRapE S pepang
fl ow comuatesde sneadhtdijisthentmit 83asitcaplabPibag7shown. Hose 89 is connect ed

to connector body 97 and at its other end i s adjustnent body 80 conpected
t o hexagorfdf #ushovwpcennestiomaf h?ﬁﬁ%"z@.'g@(ﬁsﬂ%ﬁ”%@?H’eﬁ’o‘gs%%cﬁoﬁ? g?l‘?e

i nventi on HEOVbAIRSted ¢ A0trinefsEBBY of Mbezie WMRSH G S Aol Bbal 98 vatsicts hown
I n W2010/ 012031 or nodul ator 28 wherein the condujt_assenbly at one_ end

has a Wonrxensts thiwghm sidewall @86\ mAstar£8qs showndnddireaGy eCaftnectign body

2011/ 123885PH AL Q{00 %%ky 155 GRoWA U F1657 Flinghibt 5410Hoaw Bk ites  of
the nodul ator to produce a pulsed flow of gas and the conduit assenbly at
anot her erfPnnectgd tta EMAPt 39 iana SHPIAStMBMET ASIGOMLETion o hege 89 (o RigH in-a

capillary é&@@é&éb&é@@é%&%r&d&% Bl oRd ob @&irﬂéﬁfdﬂé%seéfﬂnédlﬁ‘ataﬂﬁzs!st ment

body is connected to a gas source such as a gas bottle. The 5 invention may
al so include within its scope the adjustnerit body per se. It will be

; : _ . : |
bort 1ol ot Tag eb s SR Bl SliutifenEbBas o ipY Hive LbrisBledinelDhy o e
of the fadtexapanal aut ¢0§ whivhl Haspautheeatiedl ot pgetsl Ol Jopewthectien tona buitstblees or
plures | ntiﬁlcapgtsaegag%t“@?ﬁot shown).

FIG 27 shows another arrangement involving use of adjustment body 80 in being

20 connected to the modulator 108 described in International Publication
W02010/012031 which has a housing component 102 and inner tube or inserti'on
tube 103 which also has a finger aperture 104, ribs 105 separated by spaces or gaps
106, and socket 107 for connection with connection body or nozzle 97 having a
hollow bore 98 wherein spigot 99 having O-ring 99A is engageable in hollow bore 109

25 of socket 107. Modulator 108 also has reinforcing ribs 110. .Bore 98 is in flow
communication with internal passage 103 as shown. Hose 89 is connected to
connector body 97 and at its other end is adjustment body 80 connected to hexagonal
nut 100 as shown in FIG 26.

30 Thus another aspect of the invention provides a conduit assembly interconnecting a
modulator as shown in WO02010/012031 or modulator 28 wherein the conduit

assembly at one end has a connector body fitted to the modulator for discharge of



10 plunmes of attractant lure as shown in International Publication

WO 2010/ 012031. The insect trap of the invention does not need to be
connect edwbaomn2sssact ri cal source of power such as the marmg20ri/@odsattery.
Also a gas regulator is not required. Also by the use of a very sinple
mechani sm as shown in FIGS 18-19 conplicated connection nmechanisns to a
source of carbon dioxide as described ingythe prior art discussed 15 above
are not required or needed. The invention in another aspect nmay include a
met hod of controlling flow of carbon dioxide froma container of carbon
di oxi de whgahsucic ha @32 intte ashalipw ioferior 20the) mpduiator te) produsrid pulseh§owraf| v

cont i ni 98, GAR! hbAohdl 1R lRLEN o BRoer €51 HBAEPAS dioadlstliehd Soagl e

cont ai ner; causing car droxi |"ow 't mani f o
assenbl y ahaving eduesiiictéd aone db ea capifanyetibe dot medwgirtgutttel Bowwiaten of Itlke gas

restricted zone S not present.. 25 The |nv ' | so jingluded wihifn its
scope the ﬁﬁ"bh? %@gﬁﬁﬁpgg%@rusggmeﬁgé Pﬂ_ilr&%éggﬁ.%ﬁn&f:hs%gc 8%r%%mlé'ngﬂﬁdi ng
a housi fig meehtian ihag atsedndlids within itsiscope thesadjpadtinest modyqmentsei ner (ii) one or
nore nodul ators having a viscous nediumto produce a pul sed fl ow of gas
(iti) a capillary tube interconnecting the gas bottle or container and a

' It will be appreciated with the advent of the present invention that a small gas bottle of '

carbon dioxide of around 500g may last for a month 24/7 because of the fact that a
very small pulsed flow of gas is produced in bubbles or plumes interposed between
10  plumes of attractant lure as shown in International Publication WO/2010/012031. The
insect trap of the invention does not need to be connected to an electrical source of
power such as the mains or a battery. Also a gas regulator is not required. Also by
the use of a very simple mechanism as shown in FIGS 18-19 complicated connection
mechanisms to a source of carbon dioxide as described in the prior art discussed

15 above are not required or needed.

The invention in another aspect may include a method of controlling flow of carbon -
dioxide from a container of carbon dioxide which includes the steps of.-

20 Q) attaching a manifold assembly containing a capillary tube which has a
restricted zone to an outlet of the container; and

(i) causing carbon dioxide to flow through the manifold assembly at a

- reduced flow rate compared to the situation when the restricted zone is

not present.

The inventibn also included within its scope the manifold assembly per se.



respective nodul ator wherein said capillary tube has a restricted zone to
decrease the flow of gas therethrough whereby the pul sed flow of gas is
caused t owbl2omw/iass830f the housing at a greatly reduced ParaAwommpacsd to a
flowrate that would be produced if the restricted zone was absent. An
insect trap as clainmed in claim1 wherein the viscous nmedi um has one or
more attractable lures for insects. An jyisect trap as clamed in claim1 or
2 wherein the housing has a central cavity or space for |ocation of the gas
bottle or container. An insect trap as clainmed in any one of clains 1, 2 or
3 wherein @LAIMEI e nodul ator is contained within the housing. An insect
trap as clainmed in any one of clains 2 or 3 wherein a plurality of

nodul at ors are used wherein each nodul ator contains an attractant specific
to a partitul arAnminsegtdrapriseioding Arhousing ¢avingdpcaded teaseimed i n any one of
claims 1 - 5 rein th%g u5| contains an insect inmobilization device
or entrapnent nt aPrf&P 9P81S %/m?ﬁ)unt ed therein. An insect trap as
claimeds i n cl aigip 6 vheobemoré hmdumblhbvmgta viscatie \mediuinas poaduice acpuissti um

| ocated in a m)untlg ranme which is releasably nounted to an interior of
the housing. An ins 8‘9’ APE as claimed in any one of claims 1 - 7 wherein
the housing hai{mpnea(viapmﬁfyetuﬁéﬁdtér&&nrhaﬂfhgyleigas Sotee or ortaimet and af i nsect s
into the housing. An insect t erei.n sai d housing

has a pair of said HFSPEFRE 'F‘Bé@g@&whﬁreg’l‘ gg'grﬁapmma‘ug]ﬁgaéarsﬁtpc P18t t he
housing. WO 2011/ 1&38&3&’&@ tﬁHZBikﬂdf%@f“vﬁélreﬁﬁod@\ wﬁékeb?ﬂ@ﬁuliécﬂﬂbv@&f gasi med

in any one of claing 1 - erein the housin frogﬁpredom nant|y

transpHtent or trané ‘Eﬁ&’éﬁf’ t‘?rﬂ?‘%PP'a‘PftﬂﬁéPBﬂQQ P?@ﬁfeqﬂlyd ‘ﬂ??éhfa OPaIBYsi ng
may be refracted asméﬂsﬁ&%&hém&nabetdmdmsuﬁs resthctedzoh& A8 abkémp as

clainmed in claim10 wherein the housing has a top wall, 5bottomwall and a
cont i nuous2-si dé\wiseCtdrap agclaimed l"bﬁ‘?ﬁ‘&l1dWF?r§HbB‘§r‘é?&°U8rm?‘P‘Hﬁ‘sh§fc8‘Fﬁ or
material . more attractable lures for insects.
3. An insect trap as clamed in claim 1 or 2 wherein the housing has a central
15 cavity or épace for location of the gas bottle or container.
4. An insect trap as claimed in any one of claims 1, 2 or 3 wherein a single

modulator is contained within the housing.

5. An insect trép as claimed in any one of claims 2 or 3 wherein a plurality of

modulators are used wherein each modulator contains an attractant specific to
20 a particular winged insect. ‘ '

6. An insect trap as claimed in any one of claims 1 - 5§ whereln the housing
contains an insect immobilization device or entrapment container releasably
mounted therein.

7. An insect trap as claimed in claim 6 wherein the immobilization device‘has

25 capture medium located in a mountihg frame which is releasably mounted to
an interior of the housing. |

8. An insect trap as claimed in any one of claims 1 — 7 wherein the housing has
one or more grilles having air slots for entry of insects into the housing.

9. An insect trap as claimed in claim 8 wherein said housing has a pair of said -

30 _ grilles located in a front wall and a rear wall of the housing.



12. An insect trap as clained in claim10 or 11 wherein the housing has a
| i ght assenbly | ocated within the housing. 13. An insect trap as clained in
clai m 12 wbenain3gshe | i ght assenbly includes a 10sol ar pamaU2endoessitED uni t
wherein the LED unit is powered by the solar panel. 14. An insect trap as
clained in any one of clains 1 - 13 wherein the restricted zone is formed
by crinmping or twisting the capillary tupe. 15. An insect trap as cl ained
in any one of claims 1 - 14 wherein the restricted zone has a di aneter of
fromO0.005 to 0.2nmm conpared an unrestricted part of 15the capillary tube

having a di@WEtﬁQf ingbctOrdl? 8s totaithed HiMainy Iihe dirclainsett- 9 whereia thé dbosidgiim any
one of clains - 15 wherein the restricted z rdto

dj
di aneter or | atf%'imaffd HPMeRredgminantly tansparent r rPQfJ'”ﬁ%'% 'Jf'ﬁfs gwﬁﬁre(ply

wherein sai d 1 qgn ingldethé PBEsihg nfayrmﬁbet@a@rsamdsxemﬁrbugh i Kbus R I I ary
tube by use of one or nore pressurising 20 devices whic on cqontact with

the capilltly tAbE&SEE F’aBr"E’dﬁé@%é‘ F'@é’f‘ ricwagrer, e \ﬂﬂP%’Hg S8R A% e but

upon Wi hdr avalpapthrr &I RInAISS WonfihutiisOgYe GRfI AN orfriel frbft Sid 2Ri8padent ono
| onger be present. 18. A conduit assenbly interconnecting a nodul ator at

one end and confsslugentdnategak gas bottle or container at another end, said
condui t asgenbl Ay, n\%}ébtn@aé]'a)s Gaifred GRS 95 opqdywﬁérbtra@keh&g.ﬁdmamd;ghator

for discharge of gas such as carbon dioxide into a hollow interior of the
modul at or, and a(ssembudocsate@wh@ﬁhe beusingiavi ng a capillary tube which

f 9.
condutt| Zts?%nﬁ@f‘ag‘téééf‘té?ﬁs linfGIF A2 Suichein e gheademon IRids. 19 A
30adj ubt abl e i rsomlpanekﬁncta)LEBnmthhafﬁg thén bERrmitris pewessdl Qéletﬁe@fﬂag%“@assed
into the rqsa‘fiul % 3ect"%j8}¥a}@§§§§%@/dﬁk¥2&§% 08811 d wnefin @h&?égi'ﬁ’dtéd

assenbly as cl ar-ne ncl udes one or nore pressurising
devi ces for terzpoeasfolnyleddwrcrlngnrmmrdewsgrtmezcmlllamweupon contact with the

fggi lr ! 2{ g d JP u}bnségiotg?ﬁm_ag D:‘Ije[ir?l\gglin %fnytcp\% & cﬁ&ﬁwjl Si ¥ \Aﬁln%}’éiﬁ Gt‘l(é )resttll&ﬁed |
zone has a diameter of from 0.005 to 0.2mm compared an unrestricted part of
15 the capillary tube having a diameter of 0.025 to 1.25mm.
16. An insect trap as claimed in any one of claims 1 - 15 wherein the restricted
zone is adjustable in regard to diameter or lateral dimension.
17.  An ihsect trap as claimed in claim 16 wherein said restricted zone is formed
temporarily within said capillary tube by use of one or more pressurising
20 devices which upon contact with the capillary tube will produce the restricted
ione which is’ adjustable but upon withdrawal of the pressurising devices the
restricted zone will no longer be present. | ,
18. A conduit assembly interconnecting a modulator at one end andbonnectable.
to a gas bottle or container at another end, said conduit assembly having @iya
25 ‘connector body fittable to the modulator for discharge of gas such as carbon
dioxide into a hollow interior of the modulator, and (ii) an attachment body
having a capillary tube which incorporates a.restricted zone for reducing the
flow rate of the gas. '
19. A conduit assembly as claimed in claim 18 wherein the attachment body is
30 adjustable in relation to controiling the amount of pulses of gas passed into the

modulator.



5 21. An attachnent body for attachnent to a gas bottle or container having
a longitudinal bore and a capillary tube located in said |ongitudinal bore
and a paswagellsssed transverse to the |ongitudi nal boreTcarnhiwiomgione or
nore pressurising devices for pressurising the capillary tube for formng a
restricted zone wherein an amount of said gas pul ses may be regul ated as
said gas 10pul ses pass through the capi{dary tube in use. 22. A nethod of
producing a pulsed flow of gas froma container or source of said gas which
i ncludes the steps of: (i)reducing the flowrate of the gas by passing the
gas througlo.a map:iohuait vasteiblyhayicigimad Ineglim ot whigh rinclydes 2o@eor mede

r1715a((j : Iu?np? z S Ip P g q lng%ssg%B@p chee{lcpg 3 rot%ﬁ\pég%rﬂ? '%oermnﬁ)gd SLiat R4S 8 Yok 'UpBﬂ Bn¥dcEcous

with the capillary tube but upon withdrawal of the pressurising device(s) the
restricted zone is absent.

5 21. An attachment body for attachment to a gas bottle or container having a
longitudinal bore and a capillary tube located in said longitudinal bore and a
passage located transverse to the longitudinal bore combining one or more
pressurising devices for pressurising the capillary tube for forming a restricted
zone wherein an amount of said gas pulses may be regulated as said gas

10 pulses pass through the capillary tube in use.

22. A method of producing a pulsed flow of gas from a container or source of said
gas which includes the steps of:
(i) reducing the flow rate of the gas by passing the gas through a capillary
tube having at least one restricted zone; and
15 (ii) passing said gas through one or more modulators containing a viscous

medium to produce a pulsed flow of gas.



