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FOR PROVI DI NG A SLOW RELEASE OF A WWMM“ S AND AN | NSECT TRAP

| NCORPORATI NG SAME Field of the In e prespid dNVerdd o red e es
to an apparatus for providing a slow relwase of a conpressed ZRMHUCIOED
but not limted to) carbon dioxide, and an insect trap incorporating such
appar at us. Background of the Invention In lsone gas operated apparatuses it
is required to provide a continuous flow of gas 10 froma gas supply.
Typically this involves the use of relatih8¢y expensive and conplicated gas
flow regul ators and ' I [ nt

i nventi on was devel é@?%@@%?%@%ﬁ% e és‘pggg}?us ﬁggliggﬁs}grovi de a
conti nuous sl oVCOMRRESSED GAS ANDMANNINSECTARARINCORBORANING SABIE
apparatus can 15 be used in many different applications, one recently
devel oped application.-is in an insect trap. According to a first aspect of

S1 ow 1ot oase Tl FBbR 10 o RPN 23 2 “Teast 20 a
pressure vessel adapted for connéction to a supghy+ of conpressed gas for
hol di ng a volunme of said conpressed gas; and, a restrictor tube having a
irst opén e n ITeEase

fi pén eridhe| BEagné dinyfrtionn ralafes §e e dprargtas ar pagiddiag dplwsirete Nl

open end | oc i r r el : e b N , a

Vo e of gaddl D RRiE S B & BFRE IERSFYS, HREER odd 3 SR g
pressure vesdsdorpdbing/ alchnappafatigas enters the first open  Date of signing
PF 14 26 May 2003 -2 end) travels through the restrictor tube and exists

fromthe second open end to provide a continuous slow rel ease of the vol une
O 32 {1 O e BRaFUf FiRgsflon 7 ef er2Dly, the apparatus further i ncl udes

the supply of conﬁressed gas and the,pressure vessel to charge the pressure

vessel with said volunme of conpressed gas. Preferably said neans is

aut omat i cal | JnopBICaEE PR BPRAERPIS ibpefpaiiied Lo RIAYilechePRinyess Klomopt gas

br edet Nl nedrdh " #a BB, 2yBleahf SR BivoRkb e Use LPRSARLE TP R°6RE

complicated gas flow regulators and monitors.

Summary of the Invention

The present invention was developed to provide a simple apparatus that can provide
a continuous slow release of gas from an initial gas charge. While the apparatus can
15 be used in many different applications, one recently developed application is in an

insect trap.

According to a first aspect of the invention there is provided an apparatus for
providing a continuous slow release of a compressed gas, the apparatus comprising at
least:
20 a pressure vessel adapted for connection to a supply of compressed gas for
holding a volume of said compressed gas; and,
a restrictor tube having a first open end located within the pressure vessel and
an opposite second open end located outside the pressure vessel;
whereby, in use, when a volume of gas is transferred from the supply of

25 compressed gas to the pressure vessel, the volume of gas enters the first open



10 In an alternate enbodi nent, said neans is automatically operated to open
said communi cation path for a predeterm ned first period upon detecting a
predeterm ned physical characteristic of) the gas insbde-the PEEsSHECPF 14
vessel and/or the surrounding environment. The predeterm nedsph¥si 68b3
characteristic may include one or nore of the follow ng: gas pressure

i nside the pressure vessel; gas pressure inside the 15 restrictor tube; gas
tenperature within S i : : it hi h

estri ctor tube; 8 hooyRESy BHABY (5P RRlicdAthd BIRELEL Ml e Robnd Ben cng (5
wi thin the pressur@rogdsal candueuspslodetetsasd vfthé GO bf Viak rémtthe pressure
restrictor tube; anbient light; pressure, tenperature, w nd speed.
According to a secdf¥chspect of the present invention there is provided an
insect trap 20 conprising at |least: a housing defining an insect collection
chanber, the housing having one or nore apertures to allow an insect to
enter the chaPpefetabhnche appasppafaties ihdodgsr meamdi fog gpesidp] fiouo Wisnes kd\ime, a
rel ease fgr c?]inpéj{]essed 9as, in ?{;gordance Wléaq tqule first aspect of the
present i hventiUith COMMURIGaHEN atb RatWsHR theSURMY difcompreessed 18 ngrthe ypessure

| ocated wit hi i t i j
conti nuously g%%lggoo((r/}mﬁ? trh gﬁllé%’isggg \{%%gtegu?t eg@h‘;b?w%&‘e?;%F\?\#ulgErgg%? éiar§1 use, an

i nsect) upon entering the chanber through said aperture) is asphyxiated by
the gas and caollects in the chanber.  Date of signing PF 14 26 May 2003 -3
Pref erably th&rafemaBlyr spid meany Bcauraatically ppgrated éwwwﬁgy OpeIb HgcTARMBNICatifn

of a wavel eng ractl . af . LT

Preferably sa%gl h?lfoté Kt Béeggt?géﬂfﬁc rﬁg%glogtaf{egz}g%%%ﬁ% g(ﬁ'?a é%dp ?f’kn{gr’%ggsxg}?%“éis
emtting |ighpetdd.different wavel ength. 5 Preferably said Iight source
includes a light mxer for mxing the light emtted by said light emtting
devices. Preferably said |ight m xer includes a transparent or translucent
prismto iC i ight i e [Wo y ) .
Prefer abll(;j/msa:ﬁas%r ?hst!rarl:nlglsg Bﬁgwlhleeﬁgwglﬁ Ig%%g?lrs a‘;‘/‘ﬂg'?‘h‘gﬁkl a%lgqurg%g@e(s)p%l} said
scrat ches for cd@imafdadion ipath fdrghprederetntieet Byst pafidd ipghideeating h pgedbeacimimsl as
it passes fromthe prismto the surrounding atnosphere. Alternately or_in
addi ti on t he 80Y¥iealecharacteristio,of.stheigasripyds ghe ProsR¥e Vatsel abdfar fhesgufounding
includes a li : e §l.r GUi ' f e
gt e tti ng HSUaE® el mticd OpICRl bidbicc SR EHSHE Mimbiotor

| i quid hel d i rthet fidlohiagbepaatprasstrocatidonhs prediate agksels plpwxime’dre isadet thean
fall into the liquid. Preferably the liquid includes a volunme of |actic,

aci d. Pré&?er abtS{idMeMOPqusdt COPERENT | \HEMR Yo PESYEF (fRiselof 8at teappsrature within

Preferably sajpd g86RR4 OPEN LRI lilG LidRRALS ird%%o R D6} eih S GuRHfRRE
| evel of 20 the liquid so that the gas bubbles through the I'iquid to reduce
its surface térspmasure vessel and a predetermined location within the restrictor tube; ambient

light; pressure, temperature, wind speed.

According to a second aspect of the present invention there is provided an insect trap

20 comprising at least:

a housing defining an insect collection chamber, the housing having one or

more apertures to allow an insect to enter the chamber; and,

an apparatus for providing a continuous slow release for compressed gas in

accordance with the first aspect of the present invention, with the second open
25 end of the restrictor tube located within the insect collection chamber so that

the gas is continuously and slowing released into the chamber;

whereby, in use, an insect, upon entering the chamber through said aperture,

is asphyxiated by the gas and collects in the chamber.



Date of signing PF 14 26 May 2003 -4 Preferably the gas is one of a
character or nature that attracts one or a range of insects desired to be

trapped. Preferably the gas is carbon dioxide. Ppgferagply béggzg %g

includes air circulation nmeans for circulating air throug 5§u5|ng
in'a direction to produce a down draught ngar said opening to sai d body
of liquid. Brief Description of the Draw ngs Enbodi nents of the present

i nventi on W' ! Tgﬂ%‘ol& HReSEH' PGtheM fhblup&d &r %gflfa sE)Qrc% hg 2 (%BHBHQY;\ q?%)?r?weangs

i n which: i gure is a partia Ion of an apparatu

conti nuous sI owvelehghsermetiva te amigessfadsegasdesire iy e Zappeda si de view of the
apparatus shown in Figure | attached to a supply of gas; Figure 3 is a
schematic representation fromthe side of an insect eradication device

i ncor porating - i i s .
Viow of the T RedORRALFLER, SRRATHAGR SRR chotf epiThPYERe (PR,
front view of of Afdréit eniveRhad. cat i on devi ce depicted in Figures 3 and 4;
Figure 6a is a perspective view of a |ight source incorporated in the

i nsect eradication device; Figure 6b is a side view of the |ight source

depicted §n FipQil6nRasaid | #%oﬁjce S‘?hcq@c!lle{s!lfhgﬁhilnl}xerzt%rw 1‘%09% %?\gneq;cl}litgé Zf

and b is a circurt diagra contro e Tnsect er&di cat evi c
Figure 8 deplemslghEmehEﬁgdeﬂa&Lconnectlon of conponents of the insect
eradi cation device to the electronic circuit; and Figure 9 is an enbodi nent
of an alternate formof the apparatus for the continuous slow rel ease of

the conpr esse@'rcﬂ@rﬁbly said light mixer includes a transparent or translucent prism to which said

light emitting devices are optically coupled.

Preferably said prism is provided with an array of surface grooves or scratches for
10 refracting light emitted by said light emitting devices as it passes from the prism to

the surrounding atmosphere.

Alternately or in addition the surface of the prism is frosted.

Preferably the insect trap includes a light source circuit for controlling the ON/OFF

cycle of the light emitting devices.

15 Preferably the insect trap includes a body of liquid held in the chamber at a location

so that an asphyxiated insect can fall into the liquid.
Preferably the liquid includes a volume of lactic acid.
Preferably the liquid further includes a volume of octenol.

Preferably said second open end of the tube is disposed below the surface level of

20 the liquid so that the gas bubbles through the liquid to reduce its surface tension.



Figure 10 depicts a coupling for coupling the insect eradication device to
a bottle of conpressed gas. Detailed Description of the Preferred

Enbodi ments Referring particularly to Figure§a£ea@p 2y,Lhe aﬁ a gtus 10 for
provi ding a continuous slow rel ease of a conpressed g T HRZ) §§ a pressure
vessel 12, adapted for connection to a supply of conpr @s%ﬂyg 3uch as a
cylinder 14 of conpressed gas, and a restrictor tube 16. The restrictor
tube 16 has apfd Ny AN a I J}S ¢ e e

N oppoSi 1o ohCa R op ot o R pRe Al SRR oW
restrictor tubeeds desiradpideeafappednal | di ameter so as to restrict the flow
of gas therethrough and out of the pressure vessel 12. Thus, in use, when a
volune of gas is transferred fromthe cylinder 14 into the pressure vessel
12, the gas epigemblyne fohé & cPRAENABLE8. travels through the restrictor
tube 16 and out the second opening 20 to provide a slow continuous rel ease
of the gas. The tube 16 has a first length 22 | ocated inside the pressure
vessel 12 and_a segcond length 24 extendi ng.outside_the pressure vessel 12.
Typical Iy, th&f ALy ﬁ‘@n’é‘f ‘éﬁc%}'%esc%f cig tign fsans frpg lacs'rngs%ﬂf'f@uglbéeé
i.e. mnigzi peudifeid SRR BEHSHRE aoéowdwerangm%w @aiél’%gérﬁllg Towar@did®¥b sty
for ease of manufacture. The | ength and di aneter of tube 16 and iIn
particul ar theftigiided | ength 22 effects the time taken to discharge the gas
Wi thin the pressure vessel 12. Cearly, the smaller the dianeter and | onger
the length of the tube 16, with all other matters being equal, the |onger
it will take BofefDiScriitdntd i Beslviged of the pressure vessel 12. Thus, for
di fferent applications, the Date of signing PF 14 26 May 2003 -6 tube 16
can be replaced with tubes of different I engths and dianeters. A gas inlet
26 is provided at .,one end of the pressure yvessel 12 far gconpection wth the
oyl § ncdor 14 PSRRI 6F <Bprsr HESTIB Wk aseber fesstibst Sauh reseRcerts Mgt o
the pressure \&s3§lan}hg dRMASs iwhitg: formof a valve 28 is provided in a
fluid 5 conmuni cat’i on path between the cylinder 14 and the pressure vessel
12. The valve 28 can be electronically or nechanically operated. The

pur pose the, valye 28.is to. provide,.a pul se of s fromthe cylinder .14
Do Bt or M he isiel ® 15 isrheuial 5Viph ot B Bparu dor B cah D sty EIGSRS g0
as to open for a predet gpmppesdnasi od) say for exanple one tenth of a
second ( 100 ns) approximately every thirty seconds and uses 10
approximately 1 gram of gas at each pul se or burst. Thus about 120 grans of
gas woul d be ed every.hour) that S bein ont i nuqusly and. slow ng bl eed
fromthe pr esg’s &e gessel‘s iﬁ“%‘ivéevf' ﬁ’éq YR Othﬁlb‘ng%é‘."cl } astached, fo asymply
that the opening duratigpggf the fluid communication path between the
cylinder 14 and the pressure vessel 12 can be adjusted and simlarly the
frequency or cycle tine, ie tine between 15 pul ses can al so be adjusted. As

an alternate t he val ve _28,bheing operat ed a tiner basis, it cap .
i ncl ude senso?fgutreo%al | oW |atScpgm%tf)"gf‘%ﬁ%SCBWﬁ%Ce}p%stf’% 8646 8@;‘}8 B’ﬁ‘ifiiecf%\(ﬂca"on
charactersstic of the gasvivd idtbipotdiRgRheaSparRuY 85981 inliRguleon Myganpl e, the

val ve 28 can operate on the basis of the gas pressure wthin the pressure
vessel 12 or the tube 16 dropping to a predeterm ned 20 | evel) or the gas

tenperature wit hin,the pressure vessel. 12 or .the tybe 16 reachi a ..
predet erm ne\éme%’\g% , or “ohP aﬂe‘”%“ésol?zheolfns%:t 6?‘35’8?‘%‘} ﬁ?ﬂ%edg‘fﬂ“gtg‘gm E%%’fe 3
tenperature difference existing between the gas within the pressure vessel
12 .and at a specific location within the tube 16; or the difference in
pressure of g&&Ust St he 5 pJrondvievs o il inspein¢radisatia deviest demeted indiigwes 3
Further) as expl ai ned b;@@ga when the vessel 25 12 is incorporated into an
i nsect trap, the valve can al so be operated or controlled on the basis
of other characteristics such as anbient |ight, tenperature) pressure or

wi nd speed. Enbodi nents of the apparatus 10 can be used to provide, froma
short pul se ofigyi&62a cénti REMBRESHIYE NIEW ePfeashelyf sqyee imosparated t ine thea dnspet
pul sed ipto the pressur .Date of signingPFl 4 - 7 - 26 May 2003 12,
t he vaIv2628 is only opggégéggﬂg?wgéshort period of time thereby m nim sing
power requirenents. Further, as the slowrelease is effected by sinply
mechani cal nmeans, nanely the restrictor tube 16) .conpl ex pressure

regul ators or F\‘/%ﬂ"iughg amu? pidairvh gt the light sowige derieted s Kiguspdi cati on of the
apparatus 10 is depicted in Figures 3-5 which illustrates an insect

eradi cation device (hereinafter referred to nore sinply as an "insect
trap”). The insect trap 30 includes a generally rectangul ar housing 32
defining an insect collection chanber 34. The housing 32 is provided with
aperture or opening 36 to allow an insect to enter the chanber 34 and al so
to allow attractants to pass fromthe 10 housing 32 to the surrounding

. I Y e A~




differs fromthat depicted in Figures 1 and 2 by formng the pressure
vessel wth an integral extension passage 38 that communi cates with the
val ve 28. The apparatus 10 is supported within an upper region of the
housing 32 with the second opening 20 di sposed to provide sl QW €O | huous
rel'ease of gas within the chanber 34. An 15 electric fan %hi n
t he upper region of the housing 32 adjacent the apparatus 10 fo 5 i ng
an air flow 42 that circulates within the housing 32 in a direction so as
to produce a down draught in the chanber 34 adj acent the opening 36. A
renmovabl e sol ution tray 44 is suppor wer wall 46, of the housing
32 and Jdogwss @)gmcf 'Ponedsét‘}“F‘Ha iagram §?nt5plﬁ%%%s Agpegtfdadisationglevicgy 44 s
beneat h the dovvn draught produced by the air flow 42. The tray 44 is used
to hold a body of liquid that assists in the entrapnment or killing of

i nsect s Kigtrei ng t he t rdepickithe elecirical comsectivasif compomgnts dfehe ingedtd can be
wat er so that insects ent r|n f{ﬁhe housi 32 that. are asphyxiated by the
gas rel eased by the app‘?ﬁl vpgfqﬂyeﬁregtrpwg %‘l‘érﬂnﬁn the tray 44 25 and
drown. Alternately insects rray directly enter the tray 44 and becone

entrapped and drown. The entrapnment of insects in tray 44 is enhanced by

t he dowFigvgPght createlaabymtbn@mnfOfwemtmwfmﬂmata@sﬁpbfm nsects
|ntotheI|qU|d heIdvvl ning PF 14. 26 My
2003 g_ It is envi sagec?gtlﬁa(%&%h&{;re\{c?é? Qﬁﬁlgreg;ﬂ} gl”I | include chem cals
t hat act as an attractant to the insects de5|red to be caught by the trap
30. Two particular chem cal s envi.saged for e.in attracting m)squ toes are
lactic dogwedfd oct enol dePiShtd fQUPHAE dorjcoupli % Rinseet q’i‘ﬁ{%ﬁm&fé@&l@e%ﬂ
believed to be an attragtafyrdQefodiOsqui toes. Cctenol is anot her chem cal
that is believed to act as ttrac%ant for both nosquitoes and flies and in
particular the tsetse fly. The scent or odour of lactic acid, octenol and
t he gas (Lypi CaLI Y di gxi de) d by the apparatus 10 is able to
waft throggh CHREMR A LS S v S her e surrounding the trap 30. Of
course tm@feﬁm@q%ﬁémﬂ;ofb pfgufe!ael SRED the Sppatatis 0! BE browidilg B doRfniidsle 32.
Thus) insects picking up the scent from outsj de the trap 30 may be |ured
into theeleasese cqnm)ressné gey isludes apessuravpsee?, adantethfor sonrestion tp ¢ s¥pply

emttin n t icul C Il e of
nsect s%fe%%ﬁf 4 QR SR By e A5, of PordBeef Ul Pl b1 197 0

of an ulx’estﬁ\tﬂoﬁhﬁj‘e llﬁlgibfafﬁ@tdmd ead b8 @cﬁﬂteﬂﬁﬂﬂﬂé thmﬁ&sxhnegzbtseﬁ]& aﬂ'dlm opposite

ul traviol et a% an belntqgformof aﬁ dar d uIt Iet t ub The
spect r urfeF? pes;fn go%aﬁf‘é’c‘?‘aflfl?t dessgveepsel Testriftor R 18 injigde Pghg

of di ffeneff dinRYRt 89188 fdSrestBEME @l'bW & gas RRGEthRIugh 'aQJi‘But5c?f thépfé@sﬁir@%‘&el‘

Figure 6a and 6b. The spectrum i ght %:3 conpri Ses a 8 ht mxer in the form
of a tr ablysaineyse, when 3 welymg©Egas q@rtfamfﬁsqd fromithe elnlndi@vil &yo theanresshfer vesseht

of di ff h eved
by pr ovi 17 s S EREDEE BetoPedie 78 Ll diofil BleRtidl) Apf 2R B 3 sl

whi ch thq)edﬁa\glzo&apw\edéaglbezctonﬁ'hﬁﬁsrdeayeeéﬂlergas.t typically would be in the
formof LED s 58. In this enbodinent, four LED s are nounted on each end of
the prism54 and ideally would conprise LED' s of the three prinmary additive
col ours ite
Coht oty BE8ER, 306 1010802 | 4RKTIRG 0 lie hrfre VRl 28 oft] Kl 24

woul d beexteding 64Bite] thgrpressure Ba's'ciniz a’ﬁypld;ﬂllye the ﬁﬁsirinngﬂ[h’la’l s ghiledsforrthe 48

can be controll d f o produce . o% ths i la e from around
350nm ( nOEPORIof VB BESF b rupirireckp e B BeL ca o RRaTe vEReL i A s
54 is prayd fRcavd dfmanufadthRy TRE 1631"gﬂpa\(rﬁ15d1%e&£ bAtubbas d ih Pakticalae @secdikRe

refraction of light emtted by the 30 spectral light 52. [n addltlon or as
an al t erleagth\2a effgctsike f@mefal@nmndléfhamethe gasmwithigrthe prgssuseyvessel 124 Clearlypthe 2003

-9 groov { ed.
The ol r TR s SESer dhd aEct T S fneess BS, ubhh §fler hafiBh R {iah 20
encl osure G&geeﬁfawﬂbthkwfbhﬂn g;abeo Ibtuedlolug oBﬂme ;Eeguree‘sesielalﬂd Thus,| fordiffexére one
enbodi nent _of ,a circuit held within the enclosure 62. The circuit 64

depi ct edaRHlfcﬁi“ﬁiﬁrte‘e? is mounted 5 on a printed circuit board (PCB) 66
depicted in Figure 8. Figure 8 illustrates the connection of various
conponents of the trap 30 to the circuit 64. The circuit 64 has several

mai n bl ocks or sections. The valve timng and auxiliary control section 68
sets one or two predeterm ned duty cycles for pulsing the valve 28 to

rel ease gas held wwthin a storage vessel into the apparatus 10. The duty
cycle required can be 10 sel ected by mani pul ation of switch SW1 which is
accessi bl e on a back panel 70 of the housing 32. The circuit section 68

aI so control s the fan 40 and UV Ilght 50. Anot her |rrportant sectl on of t he

. a o -~ A o




| Stinme of the trap 30. This can include operating the trap 30

continuously twenty-four hours a day. One or nore sensors 76 can be placed
inacontrol line Hfromthe clock 74 to a power suppl yDetecaift stgufisg PF 14
providing a trigger to the operation of the valve tinming and auxbl Mayy 2003
control circuit 68. The sensors 76 can for gexanpl e sense physi cal

paraneters such as tenperature, light levels, air pressure or wind speed in
20 the vicini kypheOfe Ediebd FepPicd® wi@l uBRadl difistehhRnith§hi® dfabdefdpd .t 68. Thus
while the master control circuit 72 and in particular the clock 74 can set
the tinme period at which power is nade available to the valve timng and

il trol circuit 68). 7 in that,ti i.od) .
contror 1 he_prodtsUH 2 i BiRkide g SRR RN L Ife BRStue droseh 2 Jer SRl Gt it 64
further incluggsc@ifRequr UM biddhto eBRtdIhe HAREIF Qs i GRNEFIRIdet N9 hbL the

LED s 58. The circuit block 80 receives a regul ated voltage via the power
suppl y circui prepgurtovessdvilde migans sinabiee femd dfonsvadve 8 by imgbvidebsinoh flhid
LED s 58._Circuit 80 i.ncludes an astable oscjllator U 1 forned by co n
555 L1 et ohi FORAITHAHOT B0 B BERT Bl SUAT hhnd Vi BESU ED L aheGhE
4022 count er. 28hiaR ddZe16a@nRAIly oPdtnSicatlyBPeReFTA paHolByr #8203 1ve 3Pis to
configured to provide four or” eight outpats. In the present circuit, one of
the LED s 58 ipsovddruplputbetad gaadions dearydindart [duto enter thtieesshi p2. UThe yabverdancher ed
to give a pause bﬁ%meen coloun.c anges) iF illupinatigntof.differ nt LED s.
Each tine the "BYdiftel” 2 ?”é%rgi’ e P K ptLe ¥ rbRI glerpingd erids say or
switches on tRe;figwtoneutRHtofl mse@bmpooﬁni)mb@ms@m@ﬂcmgy iR PUeddndd hin@lusdst S
outputs cyclically. The frequency of the clock pulses i's determned by U1
and can b@ setpproxamatelgekigrasal of rgeswbngchbprlse ppbusst.| Yhiipabautyl Wagtaimsudiagas

| icati is fixed t f . h. d t aof t t
02 swi t chas. onould BF P BRE FEEEEC kv Fan EPRimP vl Peaeead foRs Eput

to fully ill ug‘reagﬁre A:assPGigtiee efRees i acLER S5 AavidQed i thé Sopening

application) fully 10 turn off, rather they are always partially

i |lum nated. dfragiesiofedte fvid apamiunaaticapathebdwapi gt ¢dindhe 1Hawd thé presshre
transistor Tto s en the visuyal .transitjon fromone colour to.anqther as
sequent i al LEBFEehrd B bl iR, LB e P e AP OB BeREn: he
fully iIhynin?gggsg&amg,b@agkgyg_socket 82 is provided in the circuit 64 to
enable to control a fan and 1ight 15 source of a slave trap (not shown).
The slave trap would be located renotely fromthe trap 30 and woul d i ncl ude
only a fan, light urce and solutd pn tray., All control .over th | ave unit
woul d be i a ENATERERRIEHT e cTisitd Bine RBSratetion Rmen Besio fsiangnaate fnl
trap 30. A sl @wafaw i @b @peRtd &n RELBASEES t@ind PRy i \CBatdBretistRY of BRI £341 Wthinhe
apparatus 10 to include a second restrictor tube that couples into the

sl ave unit. Asheopressuspesselof2. aForoeKiafmipled thel Wwivey 3 carepecaste capparbasis of tlg gas
(referred to as_the "tw n,slowrel eas hamper, 10" ). i,s _depi cted in, Figure
o “Horey the Dreederutfladed R0 GRT CrBTRET e, bDeRR, O petdbisrndtrd
with a spoai ghdvel astghb g38'terhpdi@tirewithiel the pednecad] 1D oY ahe/ 1bé8)6 Aachiag a
coiled section 84. Inside the coil 84 are two separate |engths of
restrictor tulpecdstoniningd legel ¢t on dhorbasipd 2 apredqigroriead pressirgudre tempegareof
the restrictor,;. 25 b S I h_24 extendi 0 e t

12' and terniggﬁvﬁé%iﬁagﬂé %%gﬁﬁﬁg%?%%tﬁgﬁ&igg |g%é§bg%%?tﬁfﬁgfﬁéah ugﬂgb
32 of trap 30Jochtien Seeiinche asbe 161 obr thebgiffarmce ih gireistire2df ghdhat rexifigsndsdt o

a slave trap (not shown) to provide a slow rel ease of gas to the slave
trap. Openi ngSe@ndgipepings |1§8§tqf they tubes1 6at Flardhradas exphipgslipelpwg when the Xessehy
connect i W th .th i f, t. I i I

ol oage Thanbd 1 aReoPEU TR P Y Any Qoive 281G dqalhd el oF oBirolied
first to stayoanhtdasia ¢reahtrechpatdrizdcofudhi aeafibient Hxlamudepdraaies afestire or
stayi ng open faqr one Dat e of signing PF14 26 May 2003 tenth of a second
every shirty 8edspeedperhaps it nay stay open around 0.18 seconds every
thirty seconds so that approxi mately 220 grams of gas per hour is
continuously released by the twin chanber 10'). The switch SW1 shown in

Fi gure 8 can [Enbudviachtbef weempmidtiet@oin pesiséd mnprovides &gnl atkont halsgad dakeed
dependi ng on whether or 5 not a s]ave trap and an, assocjated twi n sl ow

rel ease chanbdrcophnueus slardelesss ofr gisi dRecauss the gands pylsgsl wip Hisgpressure vessel
particul ar the apparatus 10, typically a bottle 14 of conpressed gas woul d
be connected to the valve 28. One way of doing this would be to use a
conventional high pressure hose. However) such hoses are relatively
expensive. Figure 10 illustrates, a new hose 88 for this purpose conprising
10 a netallic (typically copper) restrictor tube 90 having connector nut 92
at one end for



connecting to the bottle 14 conpressed gas and a nut 94 at the other end
for connecting to a coupling 96 extending fromthe valve 28. The-tube 90 is
covered by a rubber hose 98 or simlar casing to protect it and prevent it
frombeing bent at a sharp angle. By use of this hose %%’tet Q)%r%iwoull d no
need to incorporate a 15 pressure regul at op between the ga§6b(g1t;&Ig§ g% é‘
the valve 28. The operation of the trap 30 will now be descri bed. ,8

sol ution typigal i ratJ i i j i e
ol Uti on t7 oy 34 aRERERR il Sitr &F forca REICpANA AL Hordey AATEHE Mphets
adj ust ed vi a tdysirbmelts pdhether] Gisttbe siiw tréleasti ineffetted hgr dinpynmethdnival tteaps,30.
For exanple) the clock 74 nma 2&) be set to operate the trap 30 between

6: 00pm and 6: Oﬁaﬁlﬂég%l“’f&fﬂ‘?r %?\‘T ArotRyrPless PERrG irrealAtons O ¢al vingeand RJurbiignispe
set to run thﬁott,reaﬁ)irép twenty-four hours a day.) Next the switch SW1 can
be noved between two positions to set the duty tine for the operation of
valve 28 to allow recharging of the pressure vessel 12 as conpressed gas
froma ggffs1 suppl X prcg,onnectgd with the val ve 28. Typi call é) on_initial
activati oh 25°8f MMEAHGL BT Sy apppEalysy W0eisodeniited 1hdigset dtdedhicdy 1llpstrates an

predet er m ned; S&Eah ERGSMrS cha ressyn m 12
with a vol unel&g,fiag%rrp%zgssed g%s“} r%%lf?ﬁépeg%%tdlg [fg’?%%ﬁﬁégtagdaﬁyﬁﬁ%cgﬁ 8?'
The fan 40 wi [The ahsot lep ojieiratelds as gamdrhllyt hectdrigghtr ®osing €324 8efiking gy trisectON
time provided by the ¢lock 74 d master, control circuit 72. Conpressed gas
is slowy rel galfsstion ﬁﬁ@fﬂ?ﬂé%hinhﬁé}ougl&gﬁlalsoraewds Jidgaperii gr epe@?ggﬁgrﬁ@
PF14 26 May 2008y -anlifsctl id &iter B8 chhfba! 34 HREakS (el WiikiaRist B8R 3
vessel 12. Thggrelagasseeg goas ?s circul at edh*?ﬁ?ouéﬁ t(ﬂgwhoaugﬁﬁgtg?f {);ﬁ/%aﬁg{hi on
of the fHh 40housirg 82 rtouthatsunguudisg tabgeiphere. wilt hhis camiodimeamnm) theeagokatts do
held within the tr 44 |5 able to waft to the surroundi ng at nosphere
through the oféfith Ogséawa@l%teim Figursnd and quby foralieg Wt PFsUE veseck wisly ang

t oget her with; S i pidhe 088 (9 - Tol S-S L =Tt Y tr

Addi tional ly, ”{t{gall ?’g tSKg]oBrscgg%B gﬁ%régt es t%tra |ﬁat }éé IQ?FSE?‘Z Sét que gﬁgﬁ‘r“é‘f“usty
of different wavesuppogehsiithin frunppeerregiob ofsheahaisgigal? withnd seoaddpening 20
attractant to the insects. Insects enteri ngl t he chanber. 34 may by virtue of
attraction of 4iSReSedJPURTOYIHC| T Siore Contiiious relpase if gasattithinnihe GPREDSHLPH | 6R
and thus; becopgctiappedo A 188 NGihYihet B5pdlOMBi BHGRE hh0siRg O e
ci rcul at}gr)\g algrr%cﬁlf can drlisve t he insegt sﬁfent?ggltohe so%t@gsﬁpé?ﬂtgg c% g’gai n
acting to ent aggrrithe 10 feeptoduciipangas floel € sled cirntlotes Iwathirh dreblesusdg 3Ztirs at 0
asphyxi ate the, insects. One or nore slave unjts or, traps,can be coupled to
the trap 30 vieation o dy B ket aa@%gwam Heths. Gheabe! 3 e@ws?mdﬁer%waa. |
S Now that enhgdi ments of the present invention have been described in
detail) it will be apparent to those skilled in the relevant arts that
nuner ous nodi fications and variations may be nmade w t hout departing from

t he basic inventive concepts. For, exanpl t he pressure vessel 12 c b
mde of any par ireE SORESE g Brrphe PR, Ber Pl A6 AT B bop et P g,
tube 16 p@n bg pedfichedOsAMyat A8 Slehda 30rveRAfdnaubAlieO frayd 44hisN bERAUPHIRS WA
vessel 12. Also, the dianeter of the restrictor tube 16 can be different

for the coil edraughigpiededandthenar glowaftGhtTHeemayt A4 2% usedntor ediditai badyt of tifaid
insect trap 3 the provyision of |iquid within the tray,44 is, not .
cosential "1 nitet kb ietPeReal o RURE F RaPekmauaadnt g E ndn disdposio
Wi thout the i ggdidishra) 8€ 1Ruld G Be WhtdrN® tHad¥nséds hRriALNAL Relgss 3ef hachieve
for attracting and 25 asphyxiating insects. The liquidin tray 44 assists

i n positivel yasphyk@agdi ygthareas keleased dyi the epparaand Odhl dntodbe shateerin sl trap dde)

all ows f t he | ncl usi of . chenicals that .can, a o further attract the
Chseors. o1t ond, Pl Ahefaichy BFLAR e AR5 Shedtihe Lly Whiahd Bepdpk fbpe
outside of thenpdaseur Theansapmdmd dfoinbetdin ey @d is @nhsnck® byahe A& nddRuglitt 0

the liquid held within traﬁ/ 44. This may have the added benefits of
assi sting i n egp@ddiynde air flow 42 which tends to blow insects into the liquid held within the

tray 44.



Date of signing PF14 26 May 2003 -13 attractive scents fromthe liquid into
t he at nosphere and al so in reducing the surface tension of the liquid

within the tray 44. Al such nodifications ar@ay@régt;ﬁﬁ?ggg hﬂ W th

others that would be obvious to a person of ordinary fe art are
deenmed to be within the scope of the presepnt 5 invention, ¥ he'hature of
which is to be determned fromthe above description and the appended

clainms.  Datp RfesiigeddhfiFdd BGuilby gP3A4 wit BeRUMhEmiAk APRNAFAL ALS of OT
provi ding a continuous sl ow rel ease of a conpressed gas) the apparatus
conpri si ng atatiraeiant: ta the assegisedestsdelo ddagrught foor theotmapcdd.on Twe pagicppiry
of corrpressedg%as for 5

._hol ,dj vol . of i d. d X d
restrictor tuBETHERN r’i’&wéagoe’ldrgq?g%%eﬁoéﬁrggﬁ"??cé‘?%huﬁeg%%e fsitgc Bg'gzgrﬂffg’ctféglsel
and _ an oppogphdiR ﬁ@@ol}dpﬂ:{@@m ﬁﬂ:}xuhﬁﬁa&»@&tOM{cﬁiiQ%eﬂiE@ecpft@ﬁ%ﬂa% ¥e2e@hi to

whereby) in use, when a volune of gas is transferred fromthe supply of
conpresseéd gamosquitohe Pressisenpiies ehemichletheiolsihelicwdd asct entagrstanh gorf batst
open 10 end, travels th ﬁu?h %he restrictor tupe and exists fromthe second
open end to p?18§/‘?‘ﬂ%’c%1m&‘{) 1 dl ﬂf&pg’ﬁSW?é\eéﬁeé%e * the volume of gas fromthe
pressure vessel. 2. The apparatus of claim1 further including neans for
opening, fromtinme to tine, a fluid conmuni cation path between the supply
of conpressedTyascemdrlsdauneofploetis aeid, weesel and thh arg dtypivallpressur dioxas3 el

wi th said vol upe:of ,conpresse ..3.,The a ratus, of claim?2 erei

sai d neans i sreé‘ﬁ‘t"%c{*r&_tyi I f‘glpaGgg*rg:ltﬁebs taBlecgocIV?i@glt V”éﬁeﬁq?t%"%ﬁﬁﬂf‘ﬁ%t&%
path for a pragdpisshdit ReRohddist tHEGErh)%’_dBoaftCﬁTcéd’i@c P eHRh@RA| of the scent is
predet ermi ned second period. 20 4. The apparatus of claim2 wherein said

means i slaut ogmbtestawithindpehatsng 82. obes, seeds pmkmgiig abd ecenpditom potside the
predeterm ned first riod upon,detecti a predeterm ned physical
characteri sti HH%F‘? "f"&g)eg]éféedi' 9 [gg%ﬁﬁn%sg'ssure vessel and/or the

surroundi ng environnent. 5. The apparatus of claim4 wherein predeterm ned

physical characteristic may 25 include one or nore of the follow ng: gas
pressure insidke ttrip gPedlswrincludsssel lighjasouecedufer emdlide lighe eolestavelenpths

e 9% LeTRGARIA 5 Rl PR LG of SROSh o L RRSHBRL el
source 48 comprises a combination of an ultraviolet light 50 and a broad spectrum

15 light 52. The ultraviolet light 50 can be in the form of a standard ultraviolet tube.
The spectrum light 52 is a specially designed light for emitting a wide range of
different wavelengths. One form of spectral light 52 is depicted in Figure 6a and 6b.

The spectrum light 52 comprises a light mixer in the form of a transparent or
translucent prism 54 to which devices that emit light of different wavelength are

20 optically coupled. This coupling is achieved by providing recesses 56 provided at
opposite ends of the prism 54 into which the devices are fitted. These devices most
typically would be in the form of LED’s 58. In this embodiment, four LED’s are
mounted on each end of the prism 54 and ideally would comprise LED’s of the three
primary additive colours (red, green and blue) together with one LED for providing

25 white light. Typically, the primary additive spectral colours of the LED’s 58 would
be red - 640nm; green - 537nm; and blue - 464nm. The light source 48 can be
controlled to produce light of wavelengths in a range from around 350nm (near
ultraviolet) to around 660nm. The outside surface of the prism 54 is provided with

an array of grooves or scratches 60 to increase the refraction of light emitted by the

30 spectral light 52. In addition, or as an alternative to the provision of the



Date of signing PF14 25 May 2003 - 15 in gas pressure or tenperature within
the pressure vessel and a predeternined | ocati oBadet AfnsiboeinesPFi dtor

t ube; -anmbient light; pressure) tenperature, w nd speed. 85 Mayind€68 trap
conprising at least: 5 a housing defining an insect collection chanber, the
housi ng having one or nore apertures to allow an insect to enter the
chanber; and, an apparatus for providing a%continuous sl ow rel ease for
conpressed gas accardi t laim.] with the secopd open_end of the
restrictor tuBE&9Y %?%Q%WQ&ﬂ @%%&?ﬁg £ 9 GﬁﬁﬁﬁlggﬁmbW%ﬁﬁﬁFdso that the
gas is continuously and 10 slowi ng rel eased into the chanber; whereby, in
use, an insect, upon entering the chanber through said aperture, is

asphyxi at ed b{fht kecgay fandparatingeaid contrailivey theardpedQ is7held athir ap eadcanreicdg

to claim6 further,including a.light source_for, producing a light of a
wavel ongt h at faeed vat o fafee 3B BRBEES 78k BUlSH GO One cpikebmentsoi

The trap accort.di high The’ e MGG B S & 1 OhtcaS prey : t
two light em tE g?mnghﬂgvvﬂ:}g}é%eemcttll Hgé %gflljthgoélylcgil?f61c4 er chg’mg'v@ﬁgﬁg?ﬁﬁ“é’m%e
trap accofdi ngntopdhtad riBuintbeasi (PCB) 66 |deghteds ouFigerd Bcl Biges 8 illughitesnihser
for mxing the light emitted by said Iig)?nt emtting devices. 10. The trap
according to EPHICRH! Gh¥aiqus coBPANgnty At Msitiapy 3Q pcihg gasuis Of r g saicribd4dmsor

translucent primtR.,iniGdks S deliddht Tﬁéﬁv%fdkmiﬁ{gyﬁnﬁeﬁxxg[a& QBhifidekdon .éée d

coupl ed. 11. e trap according to claim in sal isSmIis provi

wi th an arraysat oardrame prederegsined dacy aydbe $orf pulsingfthaohivad2d tqgindlesm gased
by said |ight glgi tting devices as.it passes fl’O{B\ t_rée Bri sm So t he
surroundi ng af s‘ﬁﬁ}é’f‘_é’. stpsage gese] infg e ABPHRNG o MRy 1CYClsvrapiEed combe
surface @f tNng.Pold By Madiplftididof switch SW1 which is accessible on a back panel 70 of

the housing 32. The circuit section 68 also controls the fan 40 and UV light 50.

Another important section of the circuit 64 is the master control module 72 which
includes a clock 74 for setting the ON/OFF operating time for the trap 30. The clock
74 also has controls accessible from the back panel 70 for setting the operational
15 time of the trap 30. This can include operating the trap 30 continuously twenty-four
hours a day. One or more sensors 76 can be placed in a control line H from the
clock 74 to a power supply circuit 78 for providing a trigger to the operation of the
valve timing and auxiliary control circuit 68. The sensors 76 can for example sense
physical parameters such as temperature, light levels, air pressure or wind speed in
20 the vicinity of the trap 30 for enabling the timing circuit 68. Thus while the master
control circuit 72 and in particular the clock 74 can set the time period at which
power is made available to the valve timing and auxiliary control circuit 68, the
sensors 76 can, in that time period, control the provision of power to the circuit

portion 68.

25 The circuit 64 further includes a spectrum light control block 80 for controlling the
LED’s 58. The circuit block 80 receives a regulated voltage via the power supply
circuit 78 to provide for stable and consistent brightness of the LED’s 58. Circuit 80
includes an astable oscillator Ul formed by a common 555 timer chip and provides

clock pulses to pin 14 of chip U2 which is a 4022 counter. Chip U2 can be



Date of signing PF14 26 May 2003 - 16 13. The trap according to claim3$8
further including a |ight source circuit for controlling the OV OFF cycle
of the light emtting devices. 14. The trap accobgtggogocgéﬁ& 7pkufther

i ncluding a body of liquid held in the chanber at locatigg s@ai,haboan
asphyxi ated insect can fall into the liquid. 5 15. The trap according to
claim 14 wherein the liquid includes a voﬂ%ne of lactic acid. 16. The trap

according to cl 5 wher, the liquid furih i ncl udes, a vol une of

oct enol . gl? c?ﬂggqrp PO REQS ‘fedF éof(?‘&?l[ SPipuE, ]}‘u‘ﬁﬂﬁ’é‘isc'i“n‘iﬂcﬁﬂa Age af the LED’s
circul ation ngapscdufled 1§ &abﬁ%@é&aﬁ'm Lﬁ'zfndtthEQHgﬁU’Q%QOnﬁ emo vea pause
direction to produce a down draught ear sal d Openi ng to %c?&y of

l'i qui d. Dathetwxfens¢ol@uri crl@gd%, ledillp@ndMeon @003ferch? LEIBs. AEncaptpme ahelsodmér
providing a ti nuous w rel ease of a npr ess t he apparatu
conpri si ng aﬁ?’?éc&g‘tvcs | 935%‘&?% r%s%gé’lua?‘fé ]nd;t %”‘&i‘% 8?””& neyy lg‘d“? gfder,
connecti gn t qhg Bhdin®th@ApP 858 ds PAButdcy@Rhily ClBfe f¥ WG &1ddy St
| engt h provided \%\ﬁﬁ ?I rstgpgpen en?j egp(? C%cat e}‘ 'tehlfrn&t% Ejapresgure
vessel and a w@camduengnbd by dvl dadi cen bh sat ®eagndesopé diregnehyebuthtypivally dat
out si de the pressur e vess t he trictof tube bein onfigured su qB;hat
when the suppgy W‘Cé’&?pquggigﬂmg‘ésfr %€ 5 ‘BOWWeﬁ'F%‘{?“?% ﬁ?egaﬁgﬁgﬂ}deovég'sgf
the gas inl eteofftet DBLsvRtHEd BREI & tlgﬁ%w'n%hésr@r{‘&f:ﬁsﬁt&? T EQIPIE® &Hpﬁ }5?9{0
conpressed gas to the pressure vessel, the vol une gas ‘enters t
open end of tfhidy nldghinaet or assodated By SBs Tler bERFs ddvaof, iin his aupgdlisioan fully
| engt hs 8f the restrictor tube and eXItﬁ f.liom . .
I turn off, rather they are always partially illuminated. If desired, a capacitor can be
coupled to the base of each transistor T to soften the visual transition from one
colour to another as sequential LED’s are switched between a partially illuminated

state and the fully illuminated state.

A slave socket 82 is provided in the circuit 64 to enable to control a fan and light
15 source of a slave trap (not shown). The slave trap would be located remotely from
the trap 30 and would include only a fan, light source and solution tray. All control
over the slave unit would be via the electronic circuit 64 held within the housing 32
of the trap 30. A slow gas release is provided to the slave unit by modifying the
apparatus 10 to include a second restrictor tube that couples into the slave unit. An
20 example of a modified slow gas release apparatus 10” (referred to as the "twin slow
release chamber 10%) is depicted in Figure 9. Here, the pressure vessel 12’ is in the
form of a copper pipe formed with a straight length 38" (that would be connected to
valve 28) and a coiled section 84. Inside the coil 84 are two separate lengths of
restrictor tube similar to restrictor tube 16 depicted in Figure 1. One of the restrictor
25 tubes has a length 24 extending from the copper tubing 12” and terminating in the
opening 20 that is disposed within the housing 32 of trap 30. The second restrictor
tube has a length 24’ that extends to a slave trap (not shown) to provide a slow
release of gas to the slave trap. Opening 20" of the length 24’ is attached to a
coupling 86 to allow connection with the housing of the slave unit. When the twin
30 slow release chamber 10" is used, the duty cycle of the valve 28 is arranged first to

stay on for a greater period of time (for example instead of staying open for one



the second open end of the restrictor tube to provide a continuous sl ow
rel ease of the volunme of gas fromthe pressure vessel; and neans for
opening, fromtine to tine, a fluid comunication paPhtbetfeengniogsBiplky
of conpressed gas and the pressure vessel to charge the presg@r&ayes2803
wi'th said volunme of conpressed gas. Date of si.~nin~ PF 14: 26 May 2003
-18 19. The apparatus of claim 18 wher einlkai d means is automatically

operated to cyclically open the conmunication path for a predeterm ned

first period téﬁ%‘@? 2§ O‘Eﬁf)‘f%t‘ 18 sggon S@F%@gﬁ HrAfheay é’@%‘bﬁﬂ’”ﬂgrq"@d?“%qs The
appar at us of | | | | i gal en
sai d conmuni gg{:li%o[;m a%ér%,eﬁ%s‘raéd;mg?gg)é%%&#e%2(1??%2%@%%%0@{ Sggﬁfs?i%'? g%‘%@ﬁgpa

pr edet er m nedelpimgdi althe namachazmties t i06). ofThet dvatahaSW Inshalen tileFigures& wne be

vessel and/or the surroundi ng environnent. 21. The a ratus of claim 20
Mhor el o o e e R BeMidrant Grpilyf dherags PAET derbndine &5 VhRE' o

the fol I gwi NG GavBESSHEGn! ASdcHfed Rfin RIS RlRe ¥RAREIr 1088S,RAESSUr e i nsi de
the restrictor tube; gas tenperature wthin the pressure vessel; gas

tenperature within the restrictor tube; a predeterm ned difference in gas
essure vessel and predelter I ned

preseure or LETRSLEULe MALILE, Lic Biosaire vasseL and B RLsdslar et
wind speed. of RS r&sedigalivibulde léonnéledBY ROQ3Ive 28. One way of doing this
would be to use a conventional high pressure hose. However, such hoses are
relatively expensive. Figure 10 illustrates, a new hose 88 for this purpose comprising
10 a metallic (typically copper) restrictor tube 90 having connector nut 92 at one end for
connecting to the bottle 14 compressed gas and a nut 94 at the other end for
connecting to a coupling 96 extending from the valve 28. The tube 90 is covered by
a rubber hose 98 or similar casing to protect it and prevent it from being bent at a
sharp angle. By use of this hose 88, there would be no need to incorporate a

15 pressure regulator between the gas bottle 14 and the valve 28.
The operation of the trap 30 will now be described.

A solution typically incorporating lactic acid and octenol is placed in the solution
tray 44 and then slid into the housing 32. Next, the clock 74 is adjusted via the back
panel 70 to set the time of operation of the trap 30. For example, the clock 74 may
20 be set to operate the trap 30 between 6:00pm and 6:00am everyday. (Although as
explained above, the clock can be set to run the trap 30 twenty-four hours a day.)
Next the switch SW1 can be moved between two positions to set the duty time for
the operation of valve 28 to allow recharging of the pressure vessel 12 as compressed
gas from a gas supply connected with the valve 28. Typically, on initial activation
25 of the trap 30, the valve 28 will be operated for a predetermined time set by the
switch SW1 to charge the pressure vessel 12 with a volume of compressed gas from
the bottle 14 connected by hose 88. The fan 40 will also be operated as well the
light source 48 during the ON time provided by the clock 74 and master control

circuit 72. Compressed gas is slowly released into the chamber 34 via open end 20



-19 22. An insect trap conprising at least: (a) a housing having an insect

col l ection chanber and one or nore apertures to allo i 4 s r
t he chanber; (b) a pressure vessel having a gas inl eﬁ%&a;ﬁ%%)@q;%ergg%g

connection to a supply of conpressed gas; and (c) a restrictor tube having
a first open end located within the pressure vessel and an opposite second
open end located within the insect collect2en chanber so that the gas is
continuously and slowy released into the chanber, whereby, in use, an

i nsect, upon ofrheresigetohéubehddribetd whthpudgle peissirapesselrl?, Theaspphyed gisedk by

the gas and collects.in the chanber 3. The t ccor di to clajm 22

further incl GHFHaed 'Ihf?jﬁb §8U$]%lém609.2 yoa'fﬂﬂanF gﬁq i?@’ht‘wof RN Ng: Bas

attractive tQogticdNgieh Qéent TRRC IR SR80S Hell OwidEin LthARRG 14 %ﬁab% he n\ifz{fﬂgo the
|

according to claim23 further including a body of Iiquid hel
chanber at ashweundingatsrosplheae tougs pleyodeaingB6. nShe scepaof thal liguidtheld wéthin

[ i d. Dat f si ' PF 14: 26 M 003 -20 25. The t di t
ol a1 m 245 hot B Ay nat BN Pl test it Vi1 tiresr 1ins drsecioalo 65 Hke 30 ap
accordingl y taydehally 2Me ViR 8ofirct B bpgated 1 ]grlzsémﬁrug'hmt llddﬁl_ﬁrzﬁi[)y%lflﬂmer@fn

octenol. 27. The trap according to claim24 further including air
ci rcul ati on neandergths to further act as a visual stimulus and attractant to the insects. Insects

entering the chamber 34 may by virtue of attraction of the solution in the tray 44 fly
or crawl into the solution and thus become trapped. Alternately, the down draught
10 provided by the circulating air 42 can drive the insects into the solution in tray 44
again acting to entrap the insects. The gas released into the chamber 34 acts to

asphyxiate the insects.

One or more slave units or traps can be coupled to the trap 30 via the slave socket

82 to provide a wider area of operation.

15 Now that embodiments of the present invention have been described in detail, it will
be apparent to those skilled in the relevant arts that numerous modifications and
variations may be made without departing from the basic inventive concepts. For
example, the pressure vessel 12 can be made of any particular shape and
configuration.  Similarly, the restrictor tube 16 can be wound to any desired

20 configuration within the pressure vessel 12. Also, the diameter of the restrictor tube

16 can be different for the coiled length 22 and the straight length 24.

In relation to the insect trap 30, the provision of liquid within the tray 44 is not
essential. Initial experiments have found that embodiments of the trap 30 without the
inclusion of a liquid in the tray 44 are nonetheless effective for attracting and
25 asphyxiating insects. The liquid in tray 44 assists in positively entrapping and killing
insects and also, as described above, allows for the inclusion of chemicals that can
act to further attract the insects. It is also possible for the length 24 of restrictor tube
16 outside of the pressure vessel 12 to be directed so as to release gas into the liquid

held within tray 44. This may have the added benefits of assisting in releasing



circulating air through said housing in a direction to produce a down
draught near said opening toward said body of |iquid. 28. The trap
according to claim23 wherein said |ight source incPades odt sligadmet BF U4 ght
emtting devices enitting light of different wavel ength. 29. Zfh&Manr 903
according to claim28 further including a |light source circuit for
controlling the ONVOFF cycle of the lightl®emtting devices. 30. The trap
according to claim 28 wherein said |ight source includes a |light m xer for
m xi ng the | pYRctiehPeentsdro thailiguid g themtmpspigregend ela in reduging the syifagei n~
PF 14: 26 Ma 3 21 . T ording to claim30 wherein said

i ght m xer i\lenngﬁ)gl ef-stﬁ%hﬁé]gn‘gggpgé\%&@?g?r ansl ucent prismto which said |light
emtting devices are optically coupled. 32. The trap according to claim 31
wherein said prismis provided with an array of surface grooves or

scr at ches forA”r@fChazewlﬁgatiqngwﬂdefﬁilett@a tpgethicaivith pigpts thati weulddedeviausdods it
passes from rj To t L0 i (= t di ng
o ol ai m 32, Ponar o WRRE IRy IAEHRLE ST RPREL ity e (TR BHERHH
trap as §eci tre@niion,ch@nmu2of whiehds o bhdetegsined €ioar the wbevd dsscaipfion shd kiengt h
provided with the first open end, the first | ength being disposed wthin
the pressurePedgef clagss. aAn jnsect trap as recited in claim34, wherein at

| east a portion of the first length is bent.



Date of signine PF 14: 26 May 2003 -22 3 6. An insect trap as recited in
claim?22, wherein at |least a portion of the pressure vessel is disposed

wi thin the housing. 37. An apparatus for providing a guntd RUous W PrF14
rel ease of a conpressed gas, the apparatus conprising: (a) a preESMie 2003

vessel bounding a chanber, the pressure vessel having a gas inlet adapted
for connection to a supply of conpressed-gas; and (b) a restrictor tube
having: (i) a first length provided with a first open end, the first length
and first open end being di sposed w thi@GLABRISShanber of the pressure vessel
such that the first open end is in fluid conmmunication wth the chanber,
the first length of the restrictor tube being bent within the chanber; and

(i1) a second | engif .Bonyhdad: Wdidite SLEMMMUBREGoBN fbiedsd Br SO EATRLY, and

second open end being sposed "out si of the pressure vesse

apparatus as reci tteelappuaratbacomprdsingaeleaitn the first length of the
restrictor tube being bent within the chanber conprises the first |ength of
the restrictor tubePKesusg vatsel adanteddor ¢AMESHAROi0 & SUPY HifncamRsessRa rise rfor

Date of gisnin, PQ d'njr%' ‘ﬁ,g[h@ f R8P ’g% 9 oy gpparatus as recited in
clai m 37, wherein tOEé hamber ﬁas an & orslgatgéld’irehgth, the first length of
the restrictor tubkerebai¢tonguize haviegan flrgngich egd dadagrd wWhhin thé@resbioagetset and
| ength of the chanmber. 40. An apparatus as recjted in claim 37, wherein the
restrictor tube.i@nhgpposite second open end located outside the pressure vessel,
whereby, in use, when a volume of gas is transferred from the supply of
compressed gas to the pressure vessel, the volume of gas enters the first open
10 end, travels through the restrictor tube and exists from the second open end to
provide a continuous slow release of the volume of gas from the pressure

vessel.

2. The apparatus of claim | further including means for opening, from time to
time, a fluid communication path between the supply of compressed gas and
15 the pressure vessel to charge the pressure vessel with said volume of

compressed gas.

3. The apparatus of claim 2 wherein said means is automatically operated to
cyclically open the communication path for a predetermined first period after

the expiration of a predetermined second period.

20 4. The apparatus of claim 2 wherein said means is automatically operated to
open said communication path for a predetermined first period upon detecting
a predetermined physical characteristic of, the gas inside the pressure vessel

and/or the surrounding environment.

5. The apparatus of claim 4 wherein predetermined physical characteristic may
25 include one or more of the following: gas pressure inside the pressure vessel;
gas pressure inside the restrictor tube; gas temperature within the pressure

vessel; gas temperature within the restrictor tube; a predetermined difference



discrete elenent fromthe pressure vessel. 41. An apparatus as recited in
claim37, wherein the first length of the restrictor tube is integrally
formed with the second | ength. 42. An apparatus for pr@@ﬁélﬁé & igodmignfdd$
sl ow rel ease of a conpressed gas, the apparatus conprising: (a)2& Pe&s2008
vessel bounding a chanber having an elongated |length, the pressure vessel
having a gas inlet adapted for connection to a supply of conpressed gas;

and (b) @ restrl cgtut s heVh Aghnd ey i he EAIID RLQY LY AR AdAd o

open end, the first & and open en posed

chanber of the pr esstibe \M&ﬁr‘sﬂie ﬁ:lsll@htdrhafbe tahmefmn@ht opﬁaas@adteh@etamrlemrm
Date of signing PF 14: 26 Mav 2003 -24 communi cation wth the chanber, the
first length of tteeadestrictor tube having a linear |ength greater than t he
el ongated | ength of the chanber; and (ii) a second length provided with a
second open end, the second Iength and second open end bei ng di sposed
outside of tlee presslisect\@pI®prising at least:

A% ALL. A's. AL. A A" . AQu. A95. A" . As% Al L. Ay. A9, /. As. A. AY". Ay{ . Af{

_AS. Af h. i\f{ A {. Af l{xo%(r)(gq-de{fw an gnsect colléction 'chamber, the housing having one or

more apertures to allow an insect to enter the chamber; and,

an apparatus for providing a continuous slow release for compressed gas

according to claim 1 with the second open end of the restrictor tube located

within the insect collection chamber so that the gas is continuously and
10 slowing released into the chamber;

whereby, in use, an insect, upon entering the chamber through said aperture,

is asphyxiated by the gas and collects in the chamber.

7. The trap according to claim 6 further including a light source for producing a

light of a wavelength attractive to a range of insects desired to be trapped.

15 8. The trap according to claim 7 wherein said light source includes at least two

light emitting devices emitting light of different wavelength.

9. The trap according to claim 8 wherein said light source includes a light mixer

for mixing the light emitted by said light emitting devices.

10. The trap according to claim 9 wherein said light mixer includes a transparent
20 or translucent prism to which said light emitting devices are optically coupled.
11.  The trap according to claim 10 wherein said prism is provided with an array

of surface grooves or scratches for refracting light emitted by said light

emitting devices as it passes from the prism to the surrounding atmosphere.

12.  The trap according to claim 11 wherein the surface of the prism is frosted.
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a restrictor tube having a first length provided with a first open end each

located within the pressure vessel and a second length provided with a
second open end each located outside the pressure vessel, the restrictor
tube being configured such that when the supply of compressed gas is
connected to the pressure vessel by the gas inlet so that a volume of gas is
transferred from the supply of compressed gas to the pressure vessel, the
volume of gas enters the first open end of the restrictor tube, travels
through the first and second lengths of the restrictor tube and exits from
the second open end of the restrictor tube to provide a continuous slow
release of the volume of gas from the pressure vessel; and means for
opening, from time to time, a fluid communication path between the

supply of compressed gas and the pressure vessel to charge the pressure

vessel with said volume of compressed gas.
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operated to cyclically open the communication path for a predetermined

first period after the expiration of a predetermined second period.

20. The apparatus of claim 18 wherein said means is automatically operated
to open said communication path for a predetermined first period upon
detecting a predetermined physical characteristic of, the gas inside the

pressure vessel and/or the surrounding environment.

21. The apparatus of claim 20 wherein predetermined physical characteristic
may include one or more of the following:
gas pressure inside the pressure vessel; gas pressure inside the restrictor
tube; gas temperature within the pressure vessel; gas temperature within
the restrictor tube; a predetermined difference in gas pressure or
temperature within the pressure vessel and a predetermined location
within the restrictor tube; ambient light; pressure, temperature, wind

speed.
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apertures to allow an insect to enter the chamber;

(b) a pressure vessel having a gas inlet adapted for connection to a supply
of compressed gas; and

(c) a restrictor tube having a first open end located within the pressure
vessel and an opposite second open end located within the insect
collection chamber so that the gas is continuously and slowly released
into the chamber, whereby, in use, an insect, upon entering the
chamber through said aperture, is asphyxiated by the gas and collects

in the chamber.

23.  The trap according to claim 22 further including a light source for
producing a light of a wavelength attractive to a range of insects desired

to be trapped.

24. The trap according to claim 23 further including a body of liquid held in
the chamber at a location so that an asphyxiated insect can fall into the

liquid.
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25. The trap according to claim 24 wherein the liquid includes a volume of

lactic acid.

26. The trap accordingly to claim 25 wherein the liquid further includes a

volume of octenol.

27. The trap according to claim 24 further including air circulation means for
circulating air through said housing in a direction to produce a down

draught near said opening toward said body of liquid.

28. The trap according to claim 23 wherein said light source includes at least

two light emitting devices emitting light of different wavelength.

29. The trap according to claim 28 further including a light source circuit for

controlling the ON/OFF cycle of the light emitting devices.

30. The trap according to claim 28 wherein said light source includes a light

mixer for mixing the light emitted by said light emitting devices.
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31. The trap according to claim 30 wherein said light mixer includes a
transparent or translucent prism to which said light emitting devices are

optically coupled.

32. The trap according to claim 31 wherein said prism is provided with an
array of surface grooves or scratches for refracting light emitted by said
light emitting devices as it passes from the prism to the surrounding

atmosphere.
33. The trap according to claim 32, wherein the surface of the prism is frosted.
34. An insect trap as recited in claim 22, wherein the restrictor tube has a first
length provided with the first open end, the first length being disposed

within the pressure vessel.

35. Aninsect trap as recited in claim 34, wherein at least a portion of the first

length is bent.
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36. An insect trap as recited in claim 22, wherein at least a portion of the

pressure vessel is disposed within the housing.

37. An apparatus for providing a continuous slow release of a compressed gas,
the apparatus comprising:

(a) a pressure vessel bounding a chamber, the pressure vessel having a gas

inlet adapted for connection to a supply of compressed gas; and

(b) a restrictor tube having:

(i)  afirst length provided with a first open end, the first length and first
open end being disposed within the chamber of the pressure vessel
such that the first open end is in fluid communication with the
chamber, the first length of the restrictor tube being bent within the
chamber; and

(i) asecond length provided with a second open end, the second length

and second open end being disposed outside of the pressure vessel.

38. An apparatus as recited in claim 37, wherein the first length of the
restrictor tube being bent within the chamber comprises the first length of

the restrictor tube being at least partially coiled within the chamber.
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39. An apparatus as recited in claim 37, wherein the chamber has an
elongated length, the first length of the restrictor tube having a linear length

greater than the elongated length of the chamber.

40.  An apparatus as recited in claim 37, wherein the restrictor tube is a

discrete element from the pressure vessel.

41.  An apparatus as recited in claim 37, wherein the first length of the

restrictor tube is integrally formed with the second length.

42.  An apparatus for providing a continuous slow release of a compressed
gas, the apparatus comprising;:

(a) a pressure vessel bounding a chamber having an elongated length, the
pressure vessel having a gas inlet adapted for connection to a supply
of compressed gas; and

(b) a restrictor tube having:

(i)  afirst length provided with a first open end, the first length and
first open end being disposed within the chamber of the pressure

vessel such that the first open end is in fluid
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communication with the chamber, the first length of the restrictor tube
having a linear length greater than the elongated length of the
chamber; and
(i) a second length provided with a second open end, the second
length and second open end being disposed outside of the

pressure vessel.



