WD 97/ 01273 PCT/ GB96/ 01552

| NSECT TRAP DEVI CE The present invention relates to insect
trap devices and, in particular, to insect trap devices 5 whi ch
rely on an ion wnd to facilitate dispersal of an insect attractant
sour ce. WO 97012%iner ous trap devi ces have been devel opeBcT/GB9s/01552
trappi ng insects, including no-exit traps, adhesive retaining traps,
insecticide traps and electrical 10 -traps which el ectrocute the insects.
An exanple of a no-exit trap is the Victorian fly trap. This trap
consists of a glass bow with a central opening. The bow is disposed
such that the done of the bow is nearest a light source. 15

Accordingly, insects entering the bow via the opening continue to
fly toward the |ight source but aﬂ@ﬁﬂEﬂLlﬁéﬁaB§$§§Eue to the presence of
t he done. An exanpl e of an adhesive retaining trap is the
sinple fly-paper, whigRer i s n [ Vi surface when
they 1and on it. Insec?i%%%%afﬁag§§§%§°8 rgﬂag%%?%%dgfé%thgﬁPa materi a
i npr egnat ed wi t h9g¥ices and nsidypagtdeulafentani nsetcttrippkdevieasact with

t he i Bsect whiide tenp o absenbwinasest f&t e watd igsskekksd. of A
di sadvant age ass?ﬁi?ngcﬁﬁéékJJéﬁhB@nguggg 25 insecticide traps is that
they are unsightly in operation. ’ Electrical traps rely on

a light source to Numgr ey dirapndevises Apayaceesn isleviedepeilgher i nsects
| and on a &eappifgi theaitsgd ih@lﬁdhh@hncﬁlﬁé_ﬂﬁ Ittapadadhes 30e hed
urface 1'ying adracsbr tersy AR8eBLlEEl g nd etertniftles ic the
sheddi ng of0 raps which electrocute the insects.
An example of a no-exit trap is the Victorian fly
trap. This trap consists of a glass bowl with a
central opening. The bowl is disposed such that the
dome of the bowl is nearest a light source.
15 Accordingly, insects entering the bowl via the opening
continue to fly toward the light source but are
trapped due to the presence of the dome.
An example of an adhesive retaining trap is the
simple fly-paper, which retains insects on an adhesive
20 surface when they land on it. Insecticide traps are
constructed from a material impregnated with an
insecticide. When an insect makes contact with the
insecticide trap it absorbs insecticide and is killed.
A disadvantage associated with fly-paper and
25 insecticide traps is that they are unsightly in
operation.
Electrical traps rely on a light source to
attract insects. Attracted by the light, insects land
on a metal grid raised to a high potential and are
30 electrocuted as they bridge the gap between this grid
and an earthed surface lying adjacent thereto. A
problem with such devices is the shedding of
particulate debris into the air after the insect has
been electrocuted. Such debris is an undesirable
35 health hazard, especially in food preparation areas.



particul ate debris into the air after the insect has been

el ectrocuted. Such debris is an undesirable 35 heal th hazard, especially
in food preparation areas. WO 97/ 01273

PCT/ GB96/ 01552 - 2- Addi tionally,

| i ght sourcesweuwrpehise for attracting I nsects can be HaVEBIIMYSL20
human vi si on and, furthernore, sone insects have now evol ved

behavi our al resistance to light lures and traps of this kind. 5

EP- A- 0650322 descri bes a nethod and apparatus for controlling pests in
whi ch the pests are exposed to particles carrying an electrostatic
charge of opposite polarity to that of the surface of the pest and the
particles having a pesticide or a behaviour npdifxin 10 cheni cal
associ at ed t her evpdditionally, ligpfcpeNyfies ﬁqiﬁéétetgaﬁ et adsiMhve not
relied upon hfsecys dandbkodamaging aie Hlinepervdalionfand, i nsect

aLLractant solroCeyrnergore. 48881 ShoBlye Ve HESE0bL0Y WA L] des an

15 i nsect trapﬂﬂ%ylce Cofprising a housing havin - 7 interior
which is in commrgsikatapgewtehligbt alwerp ik traps ofuthigikimdt device, the

housi ng contgining:  Ep-a-065038b)deddkr ivELE mdithbaCiAAt aSPRrFHRis for
(i1) nmeans for generatig an ioP wi nd tP 2 facilitate digg;rsal of the
i nsect attract ant¥0thdeéing pes ﬁtb“ﬂﬁé‘§133§bﬁEF SoBE 8 TP Hflsi ng: and
(iii) insect retapantviglesagarrying an elequmfsgpsbcychargersehodmrsite

generating the i i@y to tRAEPSESERe asdifatle @leeehé Og€s@NthA feond
el ectrode 25 space 0

d therefromto define a region therebetween, such
that when an el oot CAf SBoPENENI 3| RESHT 198 T poLEnav:ous iR ki ang
second el eciPodeschanigiadcassecfiated therewith.

Heretofore, insect trap devices have not relied
upon an ion wind to facilitate dispersal of an insect
attractant source.

Accordingly, the present invention provides an

15 insect trap device comprising a housing having an
interior which is in communication with the atmosphere
outside the device, the housing containing:

(i) an insect attractant source;

(il) means for generating an ion wind to

20 facilitate dispersal of the insect attractant source
intc the atmosphere outside the housing; and

{iii) insect retaining means.

Preferably the means for generating the ion wind
comprises a first electrode and a second electrode

25 spaced therefrom to define a region therebetween, such
that when an electrical potential is applied across
the first and second electrodes an electric field is
created in the said region.

The second electrode preferably has at least one

30 opening therein through which the interior of the
housing communicates with the atmosphere outside the
housing.

Preferably the first electrode has a tip and the
second electrode is preferably a ring electrode, a

35 tubular electrode, a grid electrode or a combination



created in the said region. The second el ectrode preferably has
at | east one 30 openi ng therein through which the interior of the
housi ng communi cates with the atnosphere outside the housi ng.
Preferably the first electrode has a tip and the second el ectrode is
preferably aWORHIEBectrode, a 35 tubular el ectrode, a griCI/GR&eISsDde or
a conbi nation WO 97/ 01273

PCT/ GB96/ 01552 -3 - - 3- of one or nore
t her eof . In one aspect of the present invention the insect
retaining nmeans conprises a surface in the interior of t he device
coated with an adhesive layer, an 5 I nsecticide |ayer, or a conbination
t her eof . I n anot her aspect of the present invention, the

second el ect r ode®§ ©ner GF @LERPERETEREthe form of a tube, grid or mesh

coated on its surfacamniche aspect of athegiresehtyényeanionsent iicisdet| ayer,

or a conbinati Or&'é%ﬁ],nl y;%@gﬂg {:9){1%}{?!350%" RASEaRE Rt @hé“ éﬂ%‘?rcgf

t her eon. pect o resent invention, secon
el ectrode is preths dfvicearpatad with an adhe?hvﬁnéFﬁéF'a%®ect of the
present inventi oimseddidcide 1ayéﬁeoﬁrr&ﬂdummlngtmaanSheﬂa@flses a third

| ectrode 15 |t I f
a gap ther ebet ween, W °Qﬁg§§%*?§§%%°p%°ﬁ e BEPREnE SRRl O

i nsect inci dent HFe edecERAIBr 1% hiFF e"amplél' eéf‘r the. f?’F’Ef‘éﬁr &bl y the
third el ectrode thas,algrid or hesStcamtedpaniing thecaca tvirlough which the

interior 20 of g Oﬁﬁkgg Cgﬂn}“gééyfgid@ ?g Epe ?%”Qséﬁﬁﬁf%atloa

out si de the hou5|n Ird el ectr er ab
el ectrode, 1% ttﬂﬁh%ﬁEQ§I€8FrBH§ P%FEﬁ??iQﬁ’rﬁééﬁnlng indects thereon.

In this aspect of the present invention, the second
electrode is preferably earthed.

In another aspect of the present invention, the
insect retaining means comprises a third electrode

15 positioned adjacent to the second electrode to define
a gap therebetween, which gap is capable of being
bridged by an insect incident on the second or third
electrode. Preferably the third electrode has at
least one opening therein through which the interior

20 of the housing communicates with the atmosphere
outside the housing. The third electrode is preferably
a2 ring electrode, a tubular electrode, a grid or mesh
electrode, a disc electrode, or a combination of one
or more thereof. When the device is in operation,

25 i.e. when an electrical potential is applied across
the first and second electrodes, the third electrode
is maintained at a lower potential than the potential
across the first and second electrodes. Preferably
the third electrode is earthed. The retaining means in

30 this aspect of the present invention may further
comprise a surface coated with an adhesive layer, an
insecticide layer, or a combination thereof and
positioned adjacent to the second and third
electrodes. Preferably the surface is earthed.

35 In yet another aspect of the present invention,



el ectrode, a disc electrode, or a conbination of one or nore thereof.
When the device is in operation, 25 I.e. when an electrical potential is
appl i ed across the first and second el ectrodes, the third el ectrode
is maintained at a | ower potential than the potenti al across the
first and secOM@9¥P% r odes. Preferably the third el echcracssiotss2
earthed. The retaining neans in 30 this aspect of the present invention
may further conprise a surface caated with an adhesive |ayer, an
i nsecticide |layer, or a conbination thereof and posi ti oned adj acent
to the second and third el ectrodes. Preferably the surface is
earthed. 35 In yet another aspect of the present invention,
WD 97/ 01273 . o _PCT/ GB96/ 01552
- 4- t hethshddsecteratal RgNFReRNSC SAPPF$86S aat Hrixd et kanttmode
pﬁsitioned SubStagiﬁéialﬂohehek\ﬂlﬁegaﬁﬂﬂafif Sietgédnsﬁﬁénfli%st and! R gadﬁs such
t hat an insect enter t he . vice e_deposjted thereon
When t he devicem?%ﬁggg%%efnsgﬁgrE?T%Nﬁniqu?cﬁhgﬁlgﬂagT%c?ﬁ%%%ﬁd Fo€ential is
appl i ed across t He¥icesmaynlie sdepegii tdb dthesgen,: tWeen the dewirak dlsect r ode
} s mai nt gi nesl ag in |o@\aeatﬁeh¢n]}jlal when ant e?acﬁhgc@ptﬁg%éﬂiﬂc;ﬁsﬁ_the

irst and secon s 8 s, ln preferred. enpodi nent of this aspect
10 of the preégﬁ?lfﬁvé§§§%%,é#?mé%ﬁéﬁwﬁnglEEF?Bﬁeg ectro f€es a
tubul ar insert whhdidsgbschredelis maintaiggdr atinalsleower aamntialfi el d

created in the spe® the pobeh¥een ddiwdd thk apdssesns&lHied rodes when an
el ectrical potentH_I LS ggpligg acros second

SR S thg figsé.and 15
el ectrodes. The third erect rote 7 PHEEFIppYPodinent, pf &hig @sPERtadhesi ve
| ayer, an itectiqfi §ee| pyerent invergrica,cohbi tlat Fdreldmtrmafe and preferably

i s earthed. comprises a tubular insert which substantially
surrounds the electric field created in the space
between the first and second electrodes when an
electrical potential is applied across the first and

15 second electrodes. The third electrode is preferably
coated with an adhesive layer, an insecticide 1layer,
or a combination thereof and preferably is earthed.

The electrodes in the insect trap device
according to the present invention are preferably

20 formed from an electrically conducting material, more
preferably from a metallic material, such as copper.

The insect attractant source may be a sexual
pheromone or chemical. For houseflies (Musca
domestica) the sexual pheromone (Z)-9-tricosene is a

25 preferred insect attractant source; whilst for
mosquitoes, a carbon dioxide generating source or
lactic acid are the preferred attractant sources.

When the device according to the present
invention is operating, the electrical potential

30 applied across the first and second electrodes is
preferably a d.c. potential, which may be supplied
from a mains operated supply, or from a battery.
Depending upon the separation of the first and second
electrodes, potentials of up to approximately 20 kV

35 may be applied. The preferred polarity is for the



The el ectrodes in the insect trap device according to the present

I nvention are preferably 20 formed froman electrically conducting
material, nore preferably froma netallic material, such as copper.
The insect attractant source may be a sexual pher onone or chem cal

For housef | i S80OMDRTRH donestica) the sexual pherononePGCUGBBHOISSE cCOSene
Is a 25 preferred insect attractant source; whilst for nosqui t oes,
a carbon di oxi de generating source or . 5 -~ lactic acid are the preferred
attractant sources. When the device according to the present

I nvention is operating, the electrical potential 30 applied across the
first and second el ectrodes is preferably a d.c. potential, which may

be supplied froma mains operated suggh or froma battery.
Dependi ng upon tﬁér§ﬁnﬁ%€ﬁﬁﬁﬂ¢eoF°tH§ PEYREL VA ¢ ISR 5RFPSCE tOeHRR{ 1 odes,
potentlals of upsécompElmdtradel.y 20 kV 35 may be applied. The preferred

polarity is for the o £ 7593243 ding to th
PCT/ GB96/ 01552 he insect 0o ACCgSINg Bo ThE PR el ect rode

to be negative WiPYRRHEQRRY: §l6ReCOMPrisq AhidSSCecELEAdNing mesh.  The
i nsect trapsdevi Fertloaticte)d the iRgeptetedyd device mayepbmphis@yaral so

compri se an insegt retAldY 49 F938er Sur & NBIIOES < ?eé”%x‘?c&f ndrap device

may conprise an out dust arti in the
ai r which passesa%¥w%hkﬁ¥ @WésﬁﬁtéPFﬁﬁgbftH?m§W£9F¥9€ of the Q?Mﬂ%ﬁ¢ filter
is preferably dermheatzl €& ifiten tiBepreferabNsenitachapldedror et hat it nmay

be cl eaned of 10ipecd € AGEHhe ABeNEECRRA Vi may be c1eabbalbt! be

under st ood that t | nsec according to the present
i nvention Ay i nEFRRFed, as QG&FFFBH&P features which are attractive to
I nsects, It will be understood that the insect trap device

according to the present invention may include
additional features which are attractive to insects,
such as a source of heat, light or sound, or a
15 combination thereof, or a pulsed air flow.
The present invention also provides a method of
trapping insects comprising the steps of:
(1) providing a housing having an interior which
is in communication with the atmosphere outside the
20 housing;
(2} providing an insect attractant source in the
interior of the housing;
{3) generating an ion wind in the interior of
the housing to facilitate dispersal of the insect
25 attractant source into the atmosphere outside the
housing; and
{(4) retaining the insects which are attracted to
the insect attractant source by means of an insect
retaining means provided in the interior of the
30 housing.
Additionally, the present invention provides a
method of trapping insects comprising the steps of:
(a) providing an insect trap device according to
the present invention having a first electrode and a

35 second electrode; and



such as a source of heat, light or sound, or a 15 conbi nation thereof, or

a pulsed air flow. The present invention al so provides a nethod
of trappi ng insects conprising the steps of: (1) providing
a housing having an interior which is in comunication with the

at nospher e ouw@i%d8127he 20 housi ng; (2) provi dPETGRIs/GISRZECt
attractant source in the I nterior of the housing; (3)
generating an ion wind in the interior.of - the housing to facilitate
di spersal of the insect 25 attractant source into the atnosphere outside
t he housi ng; and (4) retaining the insects which are
attracted to the insect attractant source by neans of an insect

retaining means provided in the interior of the 3
Addi tionally, the pre§Bht ??R&ﬁﬂﬂﬂoﬁ“p?gﬁFﬁﬁkciﬁ p°te"9ﬁ€§h88rgfstF%$plng
i nsects conpri si fidrsheasd epscwid electrodes sych) tragvitdiengeanltastct trap

devi ce accordi ngeggcrrlc fIQFd Flr e%ﬁgt réBYSﬁ'ttﬁé‘réW%MnagfehéﬁtSéeﬁ rode
and a 35 secon ectrode, WO 97/ 0
PCT/ GB96/ 01552 1ion wind which flows towards thstecond electrode,(EHe

appl yi ng ansel eciehcein@pof &l itlataagosRet Bkspersal fdff sheaddssetond

el ot r odes such Lbakalbind Slhilinto. tneShEMIfld ShilsiBet bhgr el on

t her ebet ween generat es an omar e second
el ectrode, the Bousipgy WWWaéF‘FFF&ﬁ by Ehe afngrahere sptehde | thect
attractant sour chousingtdne aittraphedetoutise dinddret attrachau3|agurmmereby

S Ty one AhAESPREL CoRithnGe! fBaste nehﬁﬁé’l neefibl Laghegl to the
i nsect attractant_so pass throu at east one openl ng in the
electrode into the hou51ng and are retained therein by

second
the insect retaining means.

The insect trap device and method according to
the present invention rely on an electric field to
facilitate dispersal of an attractant source odour

15 and, additionally, to bring about electrocution of
insects or diversion thereof to a surface whereon they
may be retained and subsequently killed. It will be
understood that the insect trap device and method
according to the present invention may also be used to

20 trap other pests such as flying or crawling
invertebrate pests, including cockroaches.
Additionally, it will be understood that the insect
trap device and method according to the present
invention may also serve to filter particulate

25 material from the atmosphere.

The invention will now be described by way of
example with reference to the following drawings in
which:

Fig. 1 shows a schematic sectional drawing of one

30 embodiment of an insect trap device according to

the present invention; and

Fig. 2 shows a schematic sectional drawing of

another embodiment of an insect trap device

according to the present invention.

35 Referring to Fig. 1, an insect trap device 1 of



10 el ectrode into the housing and are retained therein by t he

I nsect retaining neans. The insect trap device and net hod
according to the present invention rely on an electric field to
facilitate dispersal of an attractant source odour 15 and, additionally,
to bring abouwOer/e2ry ocuti on of I nsects or diversion ptRGBR®01850 a
surface whereon they may be retai ned and subsequently killed. It wll
be. understood that the insect trap,device and nethod accordi ng
to the present invention may al so be used to 20 trap other pests such as
flying or crawling I nvertebrate pests, including cockroaches.
Additionally, it wll be understood that the insect trap device and
met hod according to the present ) Jinvention may al so serve to filter
particul ate 25 thegpessent fipiatHenatfoShtiete. The device 1lThe jnvention
:‘MH now bg dEfSCéblbpﬂiﬁUsWﬂMuﬁfsiﬁ'\g 18 KA wbstdnt IAfll§r enealhoihdie

ol  owi ng draw n n. i ch: i g. a_schematic
sectional draw ngg?)%r%ﬁlle' ﬁ)ué'i’f' a8 glagrsrb%fji%léaniﬁo ' é’rj?vﬁﬁg\é\@f)?ﬁagnggvi ce
according to ower sidgfe It eWnR0i nYRFREDTEValYd Protrudingmpto 2 shows

a schemati c ssect ti@al n€kPib NG Ofthe housing 18Hdettaxhed gBNEidd F | nsect
trap device accor.di

Referring to Fi gis 12 %inr‘cl’tnseelcc rég% 28?%“&?{3%'& %\Ae%t.isggpeg\?ﬁ%?ﬁ)lﬂis
PCT/ GB96/ 01552 rod which tapers to a rounded tip A43. A surroupg M esent

invention is shoy. pddweidiayitie ellectric&DIPriman aadheane fgri€ of a

substantially i ngyég{li_&ge N fronnqatt%rei ggﬁSlSrl‘Jé:l'&é’iS gl ass or plastic, having
upper and )

10 Second 3 and third 15 electrodes are positioned
in the housing 18 at one end thereof. The second
electrode 3 is in the form of a grid or mesh 14 having
a plurality of openings 4 therein which communicate
with the atmosphere S outside the device 1.

15 Similarly, the third electrode 15 is alsc in the form
of a grid or mesh 17 having a plurality of openings 16
therein which communicate with the atmosphere 5
outside the device 1. The openings in the grids or
meshes 14 and 17 are preferably offset from each

20 other. The openings 4 and 16 are of a size that
allows an insect 6 to pass through into the housing
18. Positioned at the other end of the housing 18 is
an insect retaining mesh 21 having a plurality of
openings 25 therein which communicate with the

25 atmosphere 5 outside the device 1. The openings 25 are
of a size that prevents insects passing through the
insect retaining mesh 21. Accordingly, air can travel
through the housing 18 of the device 1. The retaining
mesh 21 may have an air filter associated therewith,

. 30 as described above.
An insect attractant source 7 is suspended by a

wire 22 from thesupper side 19 of the housing 18.

When a d.c. electrical potential from a source 9

of 5-20 kV is applied to the first 2 and second 3

35 electrodes, the potential difference between the first



| ower sides 19 and 20, respectively. Protruding into 5 the interior of

the housing 18 and attached to side 20 Is a first el ectrode 2,
conprising an L-shaped copper rod which tapers to a rounded tip 13. A
surround 24 is provided to electrically insulate the first

el ectrode 2 fwemw7biegs housi ng 18. 10 Second 3 and t hi rdT/GBIRISS2t I Odes
are positioned I n the housing 18 at one end thereof. The second
electrode 3 is in the formof a grid or. gesh 14 having a plurality of
openi ngs 4 therein which conmuni cate wi th the atnosphere 5 outside
the device 1. 15 Simlarly, the third electrode 15 is also in the form
of-a grid or nmesh 17 having a plurality of openings 16 t herei n which
comuni cate with the atnosphere 5 outside the device 1. The openings

in the grids or 2 andysepend 1y eldmttrpdgse rgsufes abl profelestritcofieddh 20

ot her. ] Thehopenilrugﬁ_n4ﬁggd_s;;§c@rlel fot@e%hz;eh_bhalzctrodehﬂJ owﬁ,ean igse](c:t ﬁ to
pass through intag.t Qusi n . osi tioped at_.the.other end of the
housing 18 is eleg rilﬁsgf:?ﬂ? %id %&eﬁéﬁlﬂig%a%ar%‘eaefﬁlrﬁfal ity of

openi ngs 25 t her @ikeckiiPéh 2oirmpriapsmns iginal thet2S elegirdsiglere 5 out si de

the device 5 TheRRaRLAYSapP) A E and apProfifbZEly NatvddsRU§Nt S insects
passi ng through tr}e A mgect retai r&bng mgs@ 211‘1' Al OI’%I Al be air_can
travel t hr oR§RPPRE I RATLI ¥y S SAYNE HEvIR2 P PrHe e tBenFREPSY nesh
21 may have an ainedf fprainastivrifdinsd electwpdfa, 2 30 Whegs tiesedebtdiabove.

An insect attractraaidseursétvedrs tHeSRaRARd2DYn@ secondWar @182tE6@B%t he upper
side 19 of the haqusi ng %g icie - V\gen god.c. deI %gtriugal potegtial from
a source 9 3f BIoBUREAFIeN FSTERIEE -+ ASOFT Y FOIRGU4EE AR 3PS5

el ectrodes,1@ he pémemspharedin fthreemeg ot ween the fip 93 of the firsyD

97/ 01273 electrode 2 become polarised aR&Td{BUWHQhO28wards the

- 8- surface of the tip 13. 1In a complex process, the
atoms and molecules then become ionized and are
subsequently repelled from the first electrode 2

15 towards the second electrode 3. This flow of ions in
an electric field is termed an "ion wind"” and is
represented in Fig. 1 by the arrows 12. As the jons
in the ion wind travel towards the second electrode 3,
they impart Kinetic energy to non-ionised particles

20 with which they collide, resulting in an air current
which also flows towards the second electrode 3.

Since the second 3 and third 15 electrodes have a
plurality of openings 4 and 16, respectively therein,
the air current flows through the second 3 and third

25 15 electrodes into the atmosphere 5 outside the
housing 18. Accordingly, the odour of the insect
attractant source 7 is carried in the flow of the ion
wind 12 and is subsequently dispersed in the
atmosphere 5 outside the housing 18.

30 It is well-known that many insects are attracted
towards odour sources, which may represent food or
mating sources. The most important mechanism involved
in this attraction is upwind orientation in the
“plume” of the odour carried by air currents passing

35 over an insect attractant source.



2 and second 3 electrodes results in an electric field 10 in the

.space 11 between the el ectrodes. The electric field 10 in the
vicinity of the first el ectrode 2 is proportional to the electrical

5 potential applied and approxi mately inversely proportional to

t he radi us ofWOW&012rh 13 of the copper rod form ng thRCHGB®01552

el ectrode 2. When the electric field 10 between the first 2 and
second 3 el ectrodes is of sufficlent- strength, atons and nol ecules in
the 10 at nosphere in the region near the tip 13 of the first

el ectrode 2 becone pol ari sed and are drawn towards the surface of the
tip 13. In a conplex process, the atons and nol ecul es then becone
ioni zed and are subsequently repelled fromthe first electrode 2 15

towards the second el¥ttimpprtant Fapect)Qfy e PsfSent inventipneisctric
field is termed aheféefvranithd' nandli ase of an dpnesdnticdenarktgr to by t he

arrows 12. As thsri,&\gée an odou? biGmbONedbindh riguelet QRREDSeLRE second

el ect.rode 3, they 1 npart kinetic ener to non-ionised particles 20
wi th which they EBRFFRie,of comtEpidednlan ‘éﬁ19°y°c1&ﬁ/r ¥hich inseGEs 4Se 5o fl ows
towards thessecoad shesmtientation guide StdGepprvachethedsdunad déhithe 15

el ectrodes have ﬁdour. plurality of openings 4 and 16, respectively

t herei n, the air current flows through the second 3 and third 25

15 el ectrodes into t CSRTAINIHEr c1BSBEES| Gelt fBe atmosphaEeny 18.

Accordi ngly, theootlside dfhet Iv@uisisgcis8 are atatrtacaetiatb shartwsdct s carried
in the flow of t i i.nd- 1 i |y s di d. in the
at nosphere 5 outgﬁﬁtégﬁﬂ?ﬁuiﬁggﬁg 18gyggﬁg éhéﬂ%b%ﬁgggg%mgfgbgﬁ%ﬁﬁeﬁhat many
i nsects ar &%at t r 5RE edftmosphereggar qEh@dbFeSSULCc @S 1eRfRER HRYLIRdpr esent f ood
or mat i ng seimgeshe HBapurDplunapas t@njuirechandspasavohy@igh the in

this attraction beHPMdd e RhA! ERMrd Neldtrode 15P! $HE" (Rl 4 he odour

carried by alr currents passi ng over an Insect attractant source.
WO 97/ 01273 electrode 15 is earthed and p°51tlpC?FGBQBPBQEEﬁF° the
second 3 electrode to define a gap 23 therebetween.

15 In order to trap relatively large insects, such as
houseflies, the sizes of the openings of the meshes 4
and 16 are chosen so that the insects will pass
through the mesh 16 but not through the mesh 4,
Alternatively this can be achieved by offsetting the

20 openings in the two meshes. As the insects land on
electrode 3 the gap 23 between the electrodes is
bridged 6, so producing an electrical short-circuit
whereby the insect 6 is electrocuted. It will be
understood that the size of the gap 23 is chosen

25 having regard to the dimensions of the insects.

An earthed surface 8 is positioned between the
first 2 and second 3 electrodes. The earthed surface
8 comprises a coating of an adhesive layer so that
particles of debris from the electrocuted insects

30 which pass through the mesh 14 may be retained
thereon.

In order to trap smaller insects, such as
mosguitoes, which are able to pass through both of the
meshes 17 and 14 a different mechanism operates. As

35 these smaller insects enter the housing 18 by passing



-9- An inportant aspect of the present invention is

therefore the novel use of an ion w nd generator to produce an odour
plunme, froman insect attractant source, of controlled | ow velocity
whi ch insects use 5 as an orientation guide to approach the source of
t he 0doW0.97/01273 Accordingly, insects 6 in the aPODEBIR18525
outside the housing 18 are attracted to the insect attractant source
7 by the odour thereof dispersed in 10 ;0 t-he atnosphere 5. The insects 6
orientate upw nd, usi ng the odour plunme as a guide, and pass through
t he openings 16 in the third el ectrode 15. The third el ectrode
15 is earthed and positioned adjacent to the second 3 electrode to

define a gap 23 er ebet er to tlvely | ar ge
i nsects, such asgnr"ugﬁh'\é\ﬁ%e‘??‘?'b@gst ﬁe"gl g%% BFsh He%p'o 2\% Yn§5®of the nmeshes
4 and 16 aivfiheseed sy ttte elleetrhsaltfield |1(pdesween thehrough t he

mesh 16 but not EEEQH%lé@@réﬂ?éhz %nd the sé’.‘:éﬁm{}r@féé@&éet hi, S'rﬁgnt e cects

achi eved by offsettlng penings In e two neshes
| and on sBErGHR %c‘f‘l'f@”gaé’ﬁ %eﬁ'éf'wé%% tharas da tHGefipdd and
bridged 6, $o0 prpdecipitate ebreri theakasbhed -surfade 8 of theha@eebyei he

insect 6 is el ectrocupgd. véit&%é'apBgled t% éggk¥fg§%pg thgt %anéi}e of the

gap 23 is chosen £5 %fre ard to t di nensions o nsects.
An earthed surfat e%'t’r'% 14 d??e&dBBFﬁE‘énd?FPFé‘dlnq upony §P92V%h%°%"e\tond 3
el ectrodes. The eadtdledemdmm& air moBesemprrspsir@dcoati ng of an adhesive

| ayer so that f d | f 1,0 e sects 30
whi ch pass thrOﬁgh t he ééé?éﬁ%f& %Eé ?%ééﬁéﬂx#gééyéa% 3 ﬁgg HavdSF In

order to trfp snEPFePul rietice <§\96hsaewn> so trﬂﬁ"thteé’e@ev\ﬂ}'éﬁ ¥ efable to
pass through botthefeldmtrode isashbesed 7byrngh lihsecti hadeny BPpsmaid sm

operates. As 35 thelbfSEr SIB ] Yudp1$EEL Sefdt & r N & 1RQLSHAE 385 PV Rassi ng.

off, thereby stopping the ion wind flow. This would
make it more likely that the debris from an

15 electrocuted insect would be retained in the trap and
would also act as a safety device. Furthermore, the
capture of debris from the electrocuted insects could
be ensured by extending the housing beyond the
electrode 15 and providing it with an appropriate

20 adhesive coating.

Referring to Fig. 2, another embodiment of an
insect trap device 1 according to the present
invention is shown.

The device 1 is similar to that shown in Fig. 1

25 except that the insect retaining means is different.
In this embodiment, the second electrode 3 is earthed
and is in the form of a tube coated on its inner
surface 26 with an adhesive layer. The second
electrode 3 has an opening 27 therein which

30 communicates with the atmosphere 5 outside the device
1. The opening 27 is of a size that allows an insect
6 to pass through into the housing 18. When an insect
6 enters the housing 18 via the opening 27 in the
second electrode 3 it is influenced by the electrical

35 field 10 between the first electrode 2 and the second
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- 10 - t hrough the openings 4 in the nmesh 14, they are

i nfluenced by the electrical field 10 between the first electrode 2
and the second el ectrode 3. The i nsects accunul ate el ectrical charge
in the fiel dhOIE3 precipitate onto the earthed surface PET&EBIS/MSSTevi ce.
The voltage applied to the first 2 and second 3 el ectrodes may be
adj ust ed dependi ng upon the velocity _ ;4 _and direction of air novement
required. Additionally, the second el ectrode 3 may have a 10
cut-out device (not shown) so that when the grid 14 of the el ectrode
is shorted by an insect |anding upon it the electrical supply to the
first electrode 2 is cut off, thereby stopping the ion wind flow

Thi s woul d ehgeade for eThekengeehaf ad™WdBERS e1ORtBICAL

el ectrocut ed i nsegdrgwulrd the Febddngsd) nddrdinadyands attrasesd d al so act

as a safety devi £&ia @Jsr ':ﬁl]%r rsrgtr:ghd';)egf%%tﬂode c%%tnlére of, debris frqcm t he

el ectrocut ed i nsécta o sured "by ex%gn%?%%s% %dﬁgh§1ng beyond
the el ect reRe sSiEfase ghoendi retained ttthexecappropriate 20  adhesive
coating. s Refec lembB8 ihenti 8F €he Praldeat eAVERAE IGNtsKdwrANin

i nsect trap devip{a 12accordi.Eg 50 %he 'Fréasent 1 Lnhvention is shown.
The device 1 is stHilar® &Y _P Shbth YiPREYJS £ma8 1BRRERT tHE" e i nsect
retai ni ng means 1esqiiiftfaesenwhich behave Hiss smeiddPachiclepevher omfles] ect r ode

3 is earthed  théNhfiluentel BE ARréN&ir¥id e 1@0at B8weVer | S1d el

surface 26 with lar[nseaq_‘hsesisvehl ayey wT%]f ssecac;‘%dw « el ect é)dse 3 has an
openi ng 27 thereln whi-¢h *36" 2o ht cates W tA%PRe atfo ﬁ%ere 5 outside

t he devi cel® guscEpt iddentngtlg infbiences o6 that ebe¢onsc ahidlksect 6

to pass through amd 0 dR@rBeHgLHg dife MU iARtNS@Cthe prefer@it ers the
housing 18 vi a tn%,qﬂgnin% 271N ectrode 3. it is

. ion shpw 1nt$P %&%qg gL insect is

i nfluenced by the electri carvds 1 dt 10" B5&PEen Ehe"T5F 5t %l ect rode 2

and the second electrocuted, is more suitable for such purposes.

The insect trap device according to the present

15 invention has many advantages over the insect trap
devices according to the prior art. For example, the
trap device according to the present invention does
not rely solely on a light source to attract insects.
Some light sources in common use can be damaging to

20 human vision because of their ultraviolet content and,
furthermore, some flies have now evolved behavioural
resistance to light lures.

The presence of an earthed surface limits the
shedding of particulate debris into the air after the

25 insect has been Killed. Such debris is an undesirable
health hazard, especially in food preparation areas.

The insect trap device according to the present
invention is less unsightly in operation than fly
papers.

30 Some insect attractant sources, such as 2Z-(9)~
tricosene, are relatively involatile and the ion wind
provides an effective means for dispersing the odour
of the attractant into the atmosphere.

35
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el ectrode 3. The insect 6 accunul ates el ectrical charge in the field
and, accordingly, is attracted towards the second electrode 3 and is
deposited onto the surface 26 and retained thereon. 5 The
enbodi nent of WOsg7&8sent i nventi on shown in Fig. 2 i ecreBsadiss2 f or
trapping small insects, such as nosqui t oes, whi ch behave as snall
particles when under t he i nfluence 19f _an electric field. However,

| ar ger i nsects, such as blowflies and wasps, are less 10

susceptible to the influences of the electric field HI Hﬂl Iy,
t he enbodi nent of the present i nvention shown in m “ﬂﬁgﬂﬂc”
insect is el ectrocuted, is nore suitable for such purposes? s

The insect trap de%dE¥Saccording to the present 15 i nventi on has many
advant ages over the insect trap devices according to the prior art.
For exanpl e, the tralpsec%V|tce a gordl n 1;t‘orltshen re%eng i nventjon does
not rely solely on a Iltht Sour ce Po et tFact hiset ocusieg hay ’f’éﬁ'lt
sources in conmor@liskntemide v@aﬁngnﬁgmoc@munmmn Wighonheecause of

their ultravgol etaembdpidrdthitside théuéé\hﬂéémrtﬂ‘-e Sﬁ?m%lfnt;l esn@@i/ﬁlw
evol ved behavi our al resi stance to

presence of an ear t hed Bur f &% lf’FﬁFFsaﬁ\’éa"gta"t ss%'ér&ﬁ ng of parti cuI ate
debris into the air aftik) t meaps forjgererating Boerdu Miad. toSuch debris is

an undesirable facihaaltd digpardal e§@e@h@|idééd1: faaacapk8Rer 84k ar eas.
The insect trap de&cet to t invention is | ess

accqQrdin e
unsightly in operalion ht"ha(r)lcmfols Hers °uf)%1§iﬁ teh%d’ousmg’ 288 1e i nsect

attractant 38urces, suChiids 1Z*S€9y retaining means.

2. An insect trap device as claimed in claim 1,
wherein the means for generating the ion wind
comprises a first electrode and a second electrode

15 spaced therefrom to define a region therebetween, such
that when an electrical potential is applied across
the first and second electrodes an electric field is

created in the said region.

20 3. An insect trap device as claimed in claim 2,
wherein the second electrode has at least one opening
therein through which the interior of the housing
communicates with the atmosphere outside the housing.

25 4, An insect trap device as claimed in claim 2 or
claim 3, wherein the second electrode is a ring
electrode, a tubular electrode, a grid electrode, or a
combination of one or more thereof.

30 5. An insect trap device as claimed in any one of
claims 2 to 4, wherein the first electrode has a tip.

6. An insect trap device as claimed in any one of
claims 2 to 5, wherein the second electrode is
35 earthed.



tricosene, are relatively involatile and the ion wind provi des an

effective neans for dispersing the odour of the attractant into the
at nosphere. 35 WO 97/ 01273
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1. An i nseawobrepRrxevi ce conpri sing a housi ng havi ng PCTHOBIGNISBLI OF
which is in communication with the 5 at nosphere outside the device, the
housi ng cont ai ni ng: (i) an Lpsect attractant source;

(ii) means for generating an ion wind to facilit i t he
I nsect attractant source I nto the atnosphere out %ﬁu’iji@gi\“ﬁpﬂﬁﬂﬂ/and
10 (ii1) insect retaining neans. 2. e | I ce
as claimed in claim1, wherein the nmeans for generating the ion w nd

conprises a firsi. el dot riodecintirap seevice dectledted1bn arpaenel atherefromto

defirle a region ¢henpbet WeeR, SHERein the tdiRlontheneatrahects icaltdwot ential
I's applied across, the ﬁlrsﬁ and second el ectrodes an electric field

is creat ed' 1 (He ARG 1VEgl BYEr, By 1NSEFTICIAR {3¥REy 9 &b devi ce as
clainmed in clai ebinationvteeraft he second el ectrode has at |east one
openi ng 5

8. An insect trap device as claimed in any one of

the preceding claims wherein the insect retaining

means comprises a surface in the interior of the

device coated with an adhesive layer, an insecticide

10 layer, or a combination thereof.

9. An insect trap device as claimed in any one of
claims 2 to 7, wherein the insect retaining means
comprises a third electrode positioned adjacent to the

15 second electrode to define a gap therebetween, which
gap is capable of being bridged by an insect incident
on the second or third electrode.

10. An insect trap device as claimed in claim 9,

20 wherein the third electrode has at least one opening
therein through which the interior of the housing
communicates with the atmosphere cutside the housing,

11. An insect trap device as claimed in claim 9 or
25 claim 10, wherein the third electrode is a ring
electrode, a tubular electrode, a grid electrode, or a

combination of one or more thereof.

12. An insect trap device as claimed in any one of

30 claims 9 to 11, further comprising a surface coated
with an adhesive layer, an insecticide layer, or a
combination thereof and positioned adjacent to the
second and third electrodes.

35 13. An insect trap device as claimed in claim 12,



therein t hrough which the interior of the housing conmuni cates with
t he at nosphere outside the housing. 25 4, An insect trap device as
claimed in claim?2 or claim 3, wherein the second electrode is a ring

el ectrode, a tubular electrode, a grid electrode, or a conbi nati on of
one or nore thEP&FPI273 30 5. An insect trap device as CPCu/GBE/01832aNy
one of clains 2 to 4, wherein the first electrode has a tip.

6. - An insect trap device as clainmed injgny one of claims 2 to 5,
wherein the second el ectrode is 35 eart hed. WO 97/ 01273

Fg/pegg\?{ 22525 clainmed in any one of cl ;ii #g 2 to 4|Imuum||“|mm|"mrm

second el ectrode i.s co S:Sﬁ with an adhesive | ayer, ‘an % nsecti ct de*
| ayer, or a }Ee(frﬁﬁ BoffUrfidfeots eprthed. g An jnsect trap device
as claimed in any one of the preceding clainms wherein the insect

ret ai ni ng ﬁﬁﬁnsA%pqﬁgbggsrﬁaﬁLﬁéJ¥§% 'A% qu hnterlor Ongééﬁalgﬁ a

devi ce coated wi th an _adhesi ve I NSect| CI
conbi nati on theré%ﬁ: 7, wherein the insect retalnlng means comprises a

5 third electrode positioned substantially between the
first and second electrodes in a manner such that an
insect which has entered the device may be deposited
thereon.

10 15. An insect trap device as claimed in claim 14,
wherein the third electrode is a tubular insert which
substantially surrounds the electric field in the
region between the first and second electrodes when an
electrical potential is applied across the first and

15 second electrodes. |

16. An insect trap device as claimed in claim 14 or
claim 15, wherein the third electrode is coated with
an adhesive layer, an insecticide layer or a

20 combination thereof.

17. An insect trap device as claimed in any one of
claims 9 to 16, wherein the third electrode is

earthed.

25
18. An insect trap device as claimed in any one of
the preceding claims wherein the insect attractant
source is an insect pheromone.

30 19. An insect trap device as claimed in any one of

the preceding claims further comprising a source of
heat, light or sound attractive to insects, or a
combination thereof.

35 20. A method of trapping insects comprising the steps



9. An insect trap device as clained in any one of clains 2 to 7,
wherein the insect retaining neans conprises a third el ectrode
positioned adjacent to the 15 second el ectrode to define a gap

t her ebet ween, whi ch gap is capable of being bridged by an insect

i nci dent WO 9i1233e second or third el ectrode. 1PCTABHPSETt trap
device as clained in claim9, 20 wherein the third el ectrode has at

| east one openi ng therein throughjshi.ch the interior of the housing

comuni cates with the atnosphere outside the housing. nsect
trap device as clained in claim9 or 25 claim 10, *ﬂ”l”"“"l "" “”
electrode is a ring el ectrode, a tubular electrode, ca gri®l el ectrode,

or a conbingtlon of one or nore thereof. 12. An insect trap
device as clai me8*fn any one of 30 claims 9 to 11, further conprising a
surface coated (ix h mrovddiegi eaehbayimg favimgs et iioteéeibaywliiclor a

cobi nati on ther ggf; AN HARId2ned BILACERL déhddibhere oursEg@Nthand third

el ect.r odes. nsect trap ice as cl alne In claim12,
WD 97/ 01273 h°“sm9: PCT/ GB96/ 01552
- 14 - 5 whet®)i n grwrisihbaan isseat tatacthactant source in the

interior of the housing;

{3) generating an ion wind in the interior of
the housing to facilitate dispersal of the insect
attractant source into the atmosphere outside the

10 housing; and

(4) retaining the insects which are attracted to
the insect attractant source by means of an insect
retaining means provided in the interior of the
housing.

15
21. A method of trapping insects comprising the steps
of:

{a) providing an insect trap device as claimed
in any one of claims 3 to 19; and

20 (b) applying an electrical potential across the
first and second electrodes such that the resultant
electric field in the region therebetween generates an
ion wind which flows towards the second electrode, the
ion wind facilitating the dispersal of the insect

25 attractant source into the atmosphere ocutside the
housing, whereby insects in the atmosphere outside the
housing are attracted to the insect attractant source
and pass into the housing through the at least one
opening in the second electrode and are retained

30 therein by the insect retaining means.



14. An insect trap device as clained in any of clains 2 to 7,
wherein the insect retaining nmeans conprises a 5 third el ectrode

positioned substantially between the first and second el ectrodes in
a manner such that an i nsect which has entered the device may be
deposi ted WO 970RE3F eon. 10 15. An insect trap devi cePCBGBSs1ss2d i n
claim 14, wherein the third electrode is a tubular insert which
substantially surrounds the electric f{mld in the regi on between the
first and second el ectrodes when an el ectrical potential is applied
across the first and 15 second el ectrodes. 16. An insect trap

device as cl ai ned 14 or claim 15, wherein the third
el ectrode is coaté‘g%g?a)m an adhesive | ayer, an insecticfde |ayer or a
20 ,conbi nation thereof. ‘gg? h; Y7 A7 i gRect AP aprervicefas clained in

any one of gb;lns ergin the thyrd electrode is

earthed. 25 ' ' :

t he preceding clal the |rse attract ant urfce 1szan

i nsect pheronone. 655219 = sezt trap device as aitgd in @ny one
of t he precgdi ng _IaJnE-fu?Tﬁkr conprising a s#urce of héat ,

|l i ght or sound tractiv -insects, = cofibi nati on tlhejeof. ¢;35
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215 - of : (1) providing housi n Vi an interior
whi ch is in communication with the atnos e‘fB\p'Q fe-t

housi ng; 5 (2) providing an insect attractant sourcegf@at he
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(54) Title: INSECT TRAP DEVICE
(57) Abstract
An insect trap device comprising a housing having an interior which is in communication with the atmosphere outside the device,

the housing containing: (i) an insect attractant source; (ii) means for generating an ion wind to facilitate dispersal of the insect attractant
source into the atmosphere outside the housing; and (iii) insect retaining means.




