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WO 92/ 20224 PCT/ G892/ 00911 1 "Pest

Control Means" This invention relates to a device for ‘trapping flying

i nsectwO®RR0w4ei | ar smal | pests, ‘nore especially to sueh aPdAVGBO2/0891hg an
attractant radi ati on source and an adhegi ve surface. 5 A devi ce

having a sticky trapping surface and a light source is des@iBed? i h \BATS

2610191. In that device, the rPegti OprirdhcMeang”either be the surface of

a plate of transparent material, one edge of the plate being illum nated by
t'he |ight sourBhisrinvenfjiome neddaties touscdevidedonmitrappihgw cyl i nder
of transparent material with the |ight source positioned within it. Another
trap havi dd¥ing ghesesgtifcanghimikamcsmadls pesiso merRRspectaliyy. S.
Patent No. 4117624. %hat device-cogg;ises an ultraviolet |light source -
partial | y tf5 SUGR 3 (dRNsEeHR2Y I0g AhBFErASERRt: FRHAISR FAURRPCh may be
positione%ﬁa<diquégblf reflector having a sticky reflective surface. The
refl ector it FLPAREUBhTHFEA®m t he device and, when it is detached,
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a plate of transparent material, one edge of the plate

being illuminated by the light source, or it may be the
10 outer surface of a hollow cylinder of transparent
material with the light source positioned within it.
Another trap having a light source and an adhesive
surface.is described in U.S. Patent No;_4117624. That
device comprises an ultraviolet light source partially
15 surrounded by a detachable reflector-holder, in which may
be positioned a disposable teflector having a sticky
reflective surfacé. The reflector holder is detachable
from the device and, when it is-détached,_the adhesive ¢
reflector may be replaced without contacting it directly, |
20 for example, by pushing it from the holder with a new
reflector.
Another device incprporating replaceable reflectors
and a ultraviolet light source is described in DE-PS
3810065, the light source in that device being'mounted on
28 a hinge so that it may be swung away from the reflector
to facilitate the replacement of an old reflector by a

new one.



(4]

WD 92/ 20224 . PCT/ GB92/ 00911 2 Such
I nsect traps haye been proposed as alternatives to the co

devi ces WQ(?%( ting conmbinations of uljraviolet-light a%?ﬁ#?gﬂ%%‘d

hi gh voltage grids because of the di sadvlntages inherent in the latter. 5
These include th (¥g§§§i ig?gﬁ, ' eGges i%@&%% :

pl acenment of thega%?{l]gggs%%e e elga?%ca |ongwtehg?elan%t§ur%r% ren 51;1%5
servi-ci ng diff kgl oﬁﬁ#?t é%?ﬂ fbs NPheSPpatati B! komMifat ts hit
the grids, t%ggﬁﬁe%wt lfﬁfs oféiontsamﬂrila_t ?gn in,ﬂﬁor 10 exanple, food
processi ng gEeaitradiTAGHL] idiet hitekacPartsi BAEChIghFVbLRAGED gidLer y

smal | insects, for exanple, fruit flies, often pass-safely through the
grid, and tbecdagecof tHe&idiadwantdges yinnetrénet iviethgalaticexuch i nsects.
15 - Previously proposed devices having |ight sources and adhesive

surfaces havheskoumedude s damses utd cderesticoaninaisdvahiages. One such
di sadvantage is the adverse effect of ultraviolet |ight on the adhesive.
Wien t he | ipacessitadesa tie phacsment oof cthendeviggs2dn edetiadiedon of a
wavel ength in the region of 315 to 430nm especially about 360nm (a range
that has prbeeatioss éivadctin/ dunmn arenders ngerviiedng) difficultousad hat the
adhesi ve, which nmust be tacky to be effective, is cured by such radiation
and | oses i tBerugplaesanty nadses \ang smellisshenpinseatsshitnihe ne
Gescri bed | AFLSS, " FROEHIR, W LAH o 2 th P Prepat 8n1BBELOHoAR oROF above have
W, 10 example, food processing areas, caused by the break up of
insects. Purthermore, very_small insects, for example,
fruit flies, often pass safely through the grid, and the
device is therefore largely ineffective against such
insects. |
15 Previously proposed devices having light sources and
adhesive surfaces have, however, themselves suffered
various disadvantages. One such disadvantage’is the
adverse effect of ultraviolet light on the adhesive.
When the light is from a ultraviolet source'emitting
20 radiation of a wavelength in the region of 315 to 430nm,
eSpecially.about 360nm (a range that has proved most
effective in attracting insects), it is found that the
adhesive, which must be tacky to be effective, is cured
by such radiation and loses its tack after a relatively
25 short period, so that the adhesive surface must then be
replaced. -
Further, although the devices described in u.s.

Patent No. 4117624 and DE-PS 3810065 mentioned above have



3 been designed with a viewto facilitating the replacenent of the adhesive
sheet, frequent replacenent is necessary if an unpleasant appearance is to
be avoided, and may still be a sonewhat distasteful procedure. 5

"There accordi ngFy remains a need for an insect trapping device in mhlch a
fresh adhesive surface can readily be pBovided. The present invention
accordi ngly provi des -a device for trapping flying insects, which device
conpri ses deth desigrest neitth dlvrnwetniﬁam:ﬁmtatzmggéheeaeplaoemeht S
substrate, a radi ation source, and an exposure zone in which radi ation Al
emtted fr@rﬁ tthe ashesive shﬁefderﬁrqmmta eplacement: 48 negessary, the
first storags means bei ng arranged to store a supply_of the _substrate from
whi ch 15 é’é”é‘h]sqaﬁ@%ratl?&ﬁ?sr% beS bR PR ctvetdede argodare zone, the

econd stor ns bein rr t.0 re cge e portions of the

:ubstratse ﬁﬁdﬁ%s I q(lﬂba%%}%e\iﬁ%tez%ﬁg ’éésl‘ge‘g‘l"\ésa\r/raggerr{entsbel ng such

th di at t flected f t-h
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through { Nal-ahiPMevitELAMNIAN 4 NEAGE 28h0s1Ve 2adrabe! B3R @ PArL of
e area S

t he surfac at portion ts adhesive S0 T I nsec racted by
t he radi at ir@agd! m@tﬂygsﬂahdand wherein the deV|ce also 25 conpri ses
advanci ng neans for drawing successive portions of the substrate fromthe

first storage nemies gredditt Wﬁd%@ﬂﬁﬁgliﬁ%f&rﬂdeﬁuﬁcdé%&e
portions from the exposure zone to the second storage neans, and

| for trapplng flylng 1nsects, Wthh dev1ce comprises a C;

10° substrate, first and second storage means. for the .
substrate, a radiatlon ~source, and an exposure zone in
whlch radiatlon emltted from the source is 1ncident upon
a portion of the substrate, the first storage means being
arranged to store a supply of the substrate from which

15 successire_portions_can'be advanced to the exposure zone,
the second_storage_means_being_arrangedpto store
successive:portions of the substrate_withdrawnefrom the
exposurelzone,_and:the arrangement.being such that
radiation emltted from the source 1s reflected from the

20 portlon of the substrate in the ‘exposure zone,_and/or 1s
transmltted through that portlon, so as attract insects
onto 1t, and at least a part of the surface area of that
portlon 1s adheslve so that 1nsects attracted by the _
radzatlon adhere thereto, and whereln the dev1ce also.

25 comprises advanc1ng means for drawing successive portlons
of the substrate from the flrst storage means to the
exposure zone and w1thdraw1ng success1ve portlons from

the exposure zone to the second storage means, and

[
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4 control neans arranged to so operate the advancing neans that the
substrate is advanced intermttently to an extent sufficient for a fresh
portion of the substrate to occupy the exposure zone. 5 "Wth the
device of the invention, the substrate is advanced intermttently in order
to present a fresh adhesive portion of the substrate in the exposure zone.
For exanple, the control nmeans nay be arranged to cause the substrate to be
advanced onceonteo} meansdaysafifed to Gal bperghei thenpdvantingdméasisr abl e
togdvance it nore or less frequently, for exanple, every day or every ten
days). The thatrbhensuhstpatecisbhdvanceddéntenrmitbentdy to enabl e a user
to advance the substrate, if desired, and such an override may conveniently
be operabl e B¥tent suffigigng ggﬁt?ofFeﬁbrP@%&RﬁpepfoﬁhﬁeéﬁbﬁéréteaﬁO
infra-red signal frgg1a renote infra-red signalling device. The advanci ng
means for t hBSHBE: FaBeCXRYSEERpFPEE-a notor, which may be a cl ockwork

Ot 0rg0r a1 o) et L8RS 0o dRe" e L En AT BBl e

subst
rotor may. dr 1OgepREE i E8hni BECRELE Yn, oFAG¥CROCRkent R TERER ) ' Cause

not or may drlveg#%e suppor
e, Syl LEah g UCotELtok gl BHRPOLERSTRSES. (pLPE RSty e
direct or i ngbgeskaflplyg. tABcoRteber ABhis hAySHENadRanged to cause
_ the substrate to be advanced once every five days
\mqo (alﬁﬁbugh it may be found desirable to aavancé“it more or
1ess.freguently, for example; every day or every ten
days). The control means preferably includes an override
to enable a user to advance the substrate, if desired,
and such an override may conveniently be operable by -
15 remote control, fqr example, on receipt of an infra-red
signal from a remote infra—red_signalling device.
Thg advancing means for the substrate may comprise a

motor, which may be a clockwork motor or an electric

' motor, and which may be arranged to drive the substrate



arrangenment, the substrate is al so positively drawn into the second stbrage

means. I5,Purpose, the two drives are advantageously péficsb2/60091
sy -

driven le 10 notor, as by a chain or belt drive. The device of
the invention can be so designed as to be safe to operate in humd

conditions @LreBtayplois v eeLylelCohblhtelital!, F2:2 dkiififie Ofeaghi tion

resulting fromany sparking. The device accordl hgly has 1nterent s

advant ages motort hﬂwmﬁv@'ﬁm%dﬁ{ﬁ%iﬁgaﬁéa%i off dhe Werddgble for use.
in either explosive or hum d atnospheres. The first and second storage. Nd

means and tseosaget meamsate ahusd g ushstoatedtaswandnicntoinde i S .
hereinafter 20 referred to as a "cassette", the cassette being renmovable
fromthe resuppdeting meandsvi the stibhstsaté mayabeapgsitiwvelwhen it is
necessary or _desired to replace the substrate, the cassette can be renoved
fromtife r afvarcedofrome theyifigstistorage means|t for examplEhe Kb _
substrate nmay then be taken out fron1the_storage means, a fresh substrate
i nstal | ed, ¢heoradpdirectedrdver tand heoveferablyl t dnnsuickelan t he
entire cassette may be reglaced.by a simlar cassette, which includes a =
fresh  WOTER gnt, the substrate is miseposdbively duswn dinko Eit her
of those arrangenent eatly facilitates the servicing of the. device,
especi al | y Wi ?ﬂ@éegiegagé'm@%edrﬁt FPLF RUFRBSBosERROAWONNI ch i s
often the ¢ h asse may_ also.i nclude at.least a 5. . -portiqn of a
housi ng th;@sjf%?%sgﬁérsagéhgﬁgeﬁlﬁé‘y &I‘Hﬁ‘e ; ahd driven gy a sipg(i.e -
10 motor, as by a chain or belt drive. ' o B | LY
The device of the'iﬁvention can be SO'desighéd'ésfto R
be safe to operate in humidZCOhditions”or'ih'eprOSivé
. areas wheremthére might be a danger of ighitibn_reéulfihg
from any sparking. The device accordingly has inherent
15 advantages over the high V61tage'iﬁ3ectftrapé which are
unsuitable for use in either explosive or humid
atmospheres. | |
The first and second storage méans_and the substrate
are advantageously formed as a unit, which is heréinafter o
20 referred to as a."cassette”, the cassette béihg-rédeéble
from the remainder of the device. With such an
arrangement, when it is necessary or desired to reblace.
the substrate, the cassette can be removed from the
- remainder of the device, which can be left in situ. The
25 substrate may then be taken out from the storage means, a
fresh substrate installed, and the cassette returned to
the device. Alternatively, the entire cassette may be

replaced by a similat cassette, whiéh includes a fresh



second storage nmeans. For many applications, the device is advantageously
provided with a translucent or transparentamﬁndom/arranged]; /hhﬁaﬁﬁbn
radi at | WO 92/80224he source and having 10 one or nore openiﬁa% thioug

whi ch insects can pass, the wi ndow bei ng® arranged adj acent to the portion
' such a w ndow

f th b ' h _ i bl h
"ncr oases { BPREERREN| o LERetn S5 HRES (F 14 %@%&S&gghg s al so

ible t ' ts flyi t h th ' ' [
t’h;w ndow SEesEt eEne8the st iy e | AR ELRE,  afeSE s b aneR 1
Sui i nd h f [ I tly, th
pgrt i gnwop fhe géggte ‘réa gv[i%bt%%%d;xa&igﬁ/;&%o&n%éé(r)ﬁnggjétr:}gé%r e@iﬁgﬁﬂaﬁ' eyvm' ndgw

's 20 advaptedceHs! kak,! Neneoidistettd Hay a1 gancic1d8d be PegLEr ab! Y

renmovabl e fromthe renalnder of the device. en the device conprises a
cassett®, 'HEPtisf WENdOHORSIhY dHat IFrits it 06f L Hife CRS38L! 8780 that it

can be renoved fromthe renmai nder of the device when the 25 cassette is

renoved. ThgeabﬂdostbgaﬁévgahﬁgeousIy made from ul travi ol et -resi stant
acrylics material, which is preferably frosted on the side nearest to the

substrate. The sPorcmany epgldtiations] tthe déwicetiss cadvastageousYy

92/ 20224 ' _ PCT/ GB92/ 00911 7
arranged t Iprovidegdowithnaotrahelucentr are tirandpareqgipseindawne refl ects
radi ation fromthe source. |In that arrangenent, the substrate is

advant ageoarsanged htof transmis rafiaetiong finamnthe fsgurce oandxbapieg a
t her mp-

&J;_lo.“ one or more openings t@rough which insects can pass, the
window being arranged adjacent to the portion of the
substréte in the exposﬁre zone. Iﬁ is possible that such
a window increases the attraction of the device to
flying insects. It is also possible to arrange for

15 insects flying through_the said openings in the hindow
almost immediately to encéunter the substrate and adhere
to it. Such a window has the advantage of serving to
screen, at léast partly, the portion of the substrate in-
the exposure zone from general view. The window is

“J'zo advantageously in the form of a louvred panel, and is

preferably removable from the remainder of the device.
When the device comprises a cassette, then the window
preferably forms part of the cassette so that it can be
removed from the remaindef of the device when the

25 cassette is removed. The window is advanﬁageously made
from ultfaviolet—resistant acrylics material, which is

preferably frosted on the side nearest to the substrate.

The source of radiatioh and the substrate can be so



5 plastics or paper filmhaving a nmetallized surface,. for exanpl e,

al um nigidgaPigas4 My be in the formof a thin metal sheet, pefr/GB9s/00sm ! €,
al um niumor stainless steel. Al so, at |east one radiation source is
advant ageousl y provi ded adjacent to eachylateral edge of 10 the portion of
the substrate in the exposure zone, spaced sufficiently forward of the
substrat e tarxaridesd reitagt the p&rtdbheeﬁe¢hd“5hbsﬁrétéSﬂﬁcéhér0”‘“h'Ch the.
flying insects are to be attracted. Alternatively, there may be a

radi ati on exposuzeljzanet reflectsoratiatiane faomedges dSureé. thﬁnSUbStfaﬂﬂﬁ
and a reflector adjacent to the other lateral edge. |f there are two or.
more sour c&hatt arangement, r hieasubstratei fikcadvaniagteugi fsin £0E -

exanpl e, one may emt. infra-red radiation and .another may -emt* uItraV|oIet
radi ati on. Qe‘m of a gefleating filmhorsfodde forr mkampbe, amdthéemo- -

substrate c e so arranged that the _.porti-on of the substrate in the
exposur & z8& é Lo 1A% PIVRF of14M BAViRgJ2af Pekadld zasd rsurface, tfox
arrangenent sub trate, nay be IE t he orn1of a: translucent f|In1or a 25
£11m havi n§ S PILELRY  GE §R BRBnDRnA BN thito IR 5 o

be.in.the for woven naterial or

n(ra??lsnmgt t e&&&% t 5&)‘3%:3% ffhoﬂgﬁe?xw&esUB%Pﬁng% 9T ﬁt'rﬂen?lcﬁﬁﬁ of a
bCo] B/ Bg'éﬁl ?é'{st?gsék'f Jreas%t°?%a§?d%35188r BPBFSR dfich in the

t he source of radiation sl tuate

exposur e, ZQaGaHE§ge8%g@y3ﬁ%&&fﬁéﬁdéaiééEﬁPaES“Eaéﬂh%%té%é&“&%&%té?” and~J

10 the portion of the substrate in the exposure zone, spaced
suff1c1ently forward of the substrate that the radlatlon
_1s reflected 1nto the axrspace from whlch the flyzng
insects are to be attracted. Alternatlvely, there maf be
a radiation. source adjacent to one of the lateral edges
15 of the substrate and a reflector adjacent to the other
lateral edge. If there are: two ormmore sources,_they may
emit radiation of'different waﬁelengths.: For example,

one may emit 1nfra-red radlatlon and another may em1t

ultraviolet radiation. R : | I

20 AlternatiVely;“the'source of.radfation and the
substrate can be'so arranged that the port;on of the
substrate in the ‘exposure zone transmzts rad1at1on
emitted from the source. In that arrangement, the
substrate may be in the form of a translucent £ilm or a

25 film having an array of apertures through whlch the
radiation is transmltted or it may be in the form of a

web of woven materzal or nettzng Advantageously,

however, the substrate is in the form of a transparent



the other side of the said portion fromthat having the 5 adhesive surface.
Wth that arrangenent, if a lanp were to shatter, it is possible to prevent
gl ass dmwE2/28224 om t he devi ce and possi bly contam nating f BEH/ GRIFL It
The radi ati on source advant ageously conprjses one or nore sources of
ultraviolet radiation which, for exanple,¥10 emt radiation of wavel engths

Sui  abl EhioLﬁﬁggtgfcsf 3 Tnn A% derel %%'35%%?"” Dofri ot BT
159 09N t ube o fghh oS MU Bl orld & mé’ftfazfx%éa?} t;??hesléeone

surface of thars

trate 1s ad ageous a 'esi vé sU
t hroughout 'I:émb%@&tt*lona' ?w%easwfc& i‘? éae hength
of the substrate may be t free froma e5|ve to acl |tate r|V|ng, or

- for other putﬁesetheénézan%EeﬁHe‘sﬁiéfﬂoﬁtfﬁﬁjfioﬁfﬁhé¥)h§#§§ér€hé may be
-left free to facilitate installation of the substrate. is alSo within

t he scopesof aghestveeRurdFacelOWnih ﬂlﬁtardﬂai@éxﬁ&it,an;ﬂd&leﬁax\iﬁ were
conposi tion froman adhesive reservoir is applied to the substrate at a

| ocati on bet teeshakteli,r it disopagsiblantd prevveht eyl aspadroppingefrand
when the substrate is in the formof a web of woven material or netting
such an arrabbendewvice pndf possdblihcaontiamsinat iounpisdd | beneath bt a
vi scous, non- WO 92/ 20224 _ '
PCT/ GB92/ 00911 9 Thgi mgdiptdosuseuwreesadvantagenysdy conprieesl eneaopol y-
butene based material, especially, a _poly-n-butene/po]y-
more sources of ultraviolet radiation which, for example,
o 10 emit radiation of wavelengths within the range of from‘
315 to 430nm, more especially about 360nm. A suitable
source is a 15 watt tubular lamp, for-example a Philips
TLD 15W/09N tube.
When the substrate is in the form of a film or foil,
15 one surface of the substrate is advantageously adhesive
substantzally throughout its length, although a zone or
zone extending along the length of the substrate may be
left free frou adhesive to facilitate driving, or for
other purposes, and a zone at the front end of the
20 substrate may be left free to facilitate installation of
the substrate. It is also within the scope of the
invention, however, to arrange that an adhesive
composition from an adhesive reservoir is applied to the
substrate at a location between the first storage means
25 and the exposure zone, and when the suhstrate is in the
form of a web of woveu material or netting such an

arrangement is-preferrea.

The adhesiveﬁcomposition may be a viscous, non-



| so- butene based material. The adhesive conpositien nay contain one.or

nore subst that attract insects, for 5 exanpl e, pherﬂEp 2/
__substra‘P' 5Pa?%&?l"ternativer or in addirtign be printed with an attractant

pattern, for exanple bl ack dots or sil hduettes of insects, for exanple

fli f I d t

fl Iy:arslg | nseé(:)frgﬂﬁg %@%%%ﬂ%ﬁ%f%%ge%?veﬁ ggbgf‘ggﬁ’&e S %%%%Y ve
bstanti al t gt t

e s ol padbueblboBINA meter ) Teabdies GL0G0 8'pbAPRY %ﬁ%@wj?hi

sai d other si@ep@tehhebavast 'in%tt%rial“ anphieadAbEL0EC EBRE ositiehiimdy 15

rel ease sheet may be provided, which is arranged i n cont

adhesi ve swdmt&iff chle oyuhdiredisubstddes i thatShetagetmasectye foyice
may be so arranged that insects.adhering to the substrate are renoved as’

the sulsstr adxampledvphetdmdnes.t 0 THee subsbratéonagealtarnatiVely By be B
- achi eved by nechani cal neans, for. exanple, a.blade.located close to the

substrat e akniadpbtien béoprﬁh&edxpdsureuzomttractantrpahte&ngoﬁkﬁﬁt W th
the substrate. Preferably, such a device is provided with collection neans
for the insxample, blagkvdotsr om sidhousttes coft heseotsecfioan neans being
arranged to retain the insects within the device: Alternatively or in

addi ti on, tQKﬁmﬁistrﬁléeﬁaywbéchrGm§9¥419¢$Hkh% fnamathon|¢£ af @o-exanpl e,

by solvent WD .92/ 20224 :
PCT/ GB92/ o*piled B?ggFﬁEPtéﬁ?m é’cfclfémjéw iﬁ%ﬁfﬁ\%nt ‘any i nsects. being

10 when one surface of the substrate is adhesive_=: o -_iuf
substantially throughout its length the other surface of o
the substrate,may be a release surface, which may be
provided by a release coating onathe-said other.side of
the substrate. In another arrangement, a separate

15 release sheet may be provided which is arranged in

_contact with the adhesive surface of the substrate in the
first storage means. | ) '_ _
The device’ may be so arranged that insects adhering
to the substrate are. removed as the substrate is advanced C;

20 to the second storage means._ This may be achieved by
mechanical means, for example, a blade located close to
the substrate as it passes from the exposure zone, or a
brush in contact with the-substrate. Preferably, such a
device is provided with collection means for the insects

25 removed from the substrate, the collection means being
arranged to retain the insects within the device.f
Alternatively or in addition, the substrate may be.

treated to remove the adhesive, for example, by solvent



renoved at the same tine. .If desired, the substrate, whether nerely

cl eaned of insects or treated to renove adhesive, may be recycl g :
Advant ag¥OP¥30224owever, there is provided means for crushiﬁényﬁ 2p/00011
adhering to the substrate, for exanple, ¥crusher bar arranged to press
agai nst the substrate as it passes to the second storage neans, so as to
flatten the amfther physicechemical: sregtmentn ANYaiNSecEs oeing the
advant age t hat the bodles of insects are _held on the substrate, reducing -

they ki sk, WHSIPYRL AL ERPEABL| F1MRen Fﬁéd§§éF@§'aﬂ3“?éﬂﬁ%%%F??%n1the

subZtrate and ¢ IIected cont t hat _air cause the
. bodi es, &i‘q*}:&&? %%?Jyﬂ g}%ane %alif‘sFF f ﬂ‘Te ege\ﬁ‘?:erem%'%o with
t hat arrange when_th sub;% g% d|s renoved fron1the device, it can be
I nspect ed té& :ﬁﬁxﬁﬁ B3 %eﬁ ¥C5F% nsect s being trapped by the device

Tor 205 appl vi nad ﬁ%‘}%%%@?ﬁir ROHBVLRS BB, 4 bR i S S5 ™00
the subSt I alum s dip bbb BgoUENAuD BREERL dd L pprger ©
e dts EphbLTHg "L by

i medi atel y surro heé said nmeans rmay ohe or

mor e pher ONRNG yHAHE ¥ &8 EB”?EQEstanih%Ea@%éﬂéﬁﬂgiégﬁ 35,

substrate as it Is advanced fromthe fTrst stdrage neans, and

pur pose the 1%2;%%%%57% heroecend stéPagéOmefndnPisd asolde'fliten
applicators ternatively, the said neanS nmay conpri se one or nore

pheronone sthecdnsects\Rrftd XR@4substrate. Such an arrangement has
PCT/ (3B92/ 00911 11
e 10 the advantage that the bodies of insects are held on the
substrate, reducing the risk, which occurs especially
when the bodies are removed from the substrate and |
collected in a container, that air movement will cause
the bodies, which may be dehydrated, to fall from the
15 device. Also, with that arrangement, when the substraté
is removed from the device, it can be inspected to
discover the species of insects being trapped by the
device and the numbers of such insects.
Advantageously, the device comprises means for
20 applying pheromones, or other substances that attract
insects, to the substrate, or means for emitting such
substances into the atmosphere immediately surrounding
~ the substrate. The said means may comprise one or more
- pheromone sources arranged to contact the surface of the
25 substrate as it is advanced from the first stotage means,
and for that purpose the sources may be provided with,

for example, roller-ball applicators. Alternatively, the

said means may comprise one or more pheromone sources,



each of which is arranged to enit a plume of pheronones into-the atnosphere
I mredi a roundi ng the substrate, and for that purpoggnt_ iq?@pps may
be prm(é%@#‘{h porous filters, or thﬁ sources may be in l&?ﬁe orm of .
phial s, each of which is designed to r }case a pl unme of a continuous stream

of i for SRED I WA 1 8A5RRGeS, LB, RHIRC o B O EndioflpbREcy b

trapped bigté:get‘ilfé’iactﬁnos -eéﬁ%x' %8-1&%1%'0%?;::&4{:9%{”&%%2?&3“Ory’ 2 it

cigarette tle phero u e appr ate. ysis of the

i nsects aghsek%%ﬂéziéﬁasgaftfﬁae,pwﬁbeae@%méx%dﬁiubﬁumsggbbhe,inspeCtiohfu~

referred to above, ‘enables the appropriate pheronpbnes to be sel ected. ‘When
the devi coreeiReds 9f tth FSEEES e£1288rs? orOth®Isouetes efagl bBheponONes are
advant ageously nmounted in or on the cassette, so as to be renovable for
servi §i ngthet folrhe ofaigsteidrs, Ceaghrnofniwhicht Ws dus igsedictor debgake t he

i nvention may be conmbined ina single unit, with their exposure 20 zones -

faci ng i naopjumet @ flia exdntimsuodsr stréamnefomoledukesonsThust edti ds
accordance with the invention will now be described, by way of exanple,
wi th ref epeasébie ttioe selmeipanyphgranenengs, a comhictationgofl i s an
isonetric view, partly broken away, of 25 the first formof the device;
Fig. 2 isdiffprens: phenoranes depesdingdonothecfinsectrthat ftgis3 is a
section taken along the line A-A shown WO 92/ 20224 o :
PCT/ GB92/ bhtended be trapped by the device. For example, in a
10 cigarette factory, a cigarette beetle pheromone would be .~ '/
| appropriate. An analysis of the Lnsecté_gdhering_to the
substrate,_which_;an be made du:ing.the'inspection
referred_td_abbve,_enables-the_apprqpriaté.pheromoneslté
be selected. When theldevice_;ompr;ses.a cassette, one
15 or more sdurces”qf phgromgnés are advantageously mounted
in or on the cassette,;sp as to be removable for
servicing with the cassette. -

COnveniently}'two_devices according to the. invention

may be combined in a.single unit, with their exposure ' | f;;

20 zones fécing_;n oppqéite_¢irections.

Three férm;_of device:cbnst:ucted;in accordanée with
the ihvention_will_now be desﬁribed)~by_way'of example,
with :eference,iq the.aécqmpanying_d:awings, in which:-

Fig. 1.is an isometric view,,pattly,broken_away,’of

25 the first form of the5d§vi¢e; L | _

Fig. 2 is an isometric view of the second form of

the aeQice;_ |

Fig. 3_is a section taken along the line A-A shown .-

Il

Y



12 in Fig. 2 wth sone parts of the device renoved and show ng the
substrate in an early stage of use; Fig. 4.is a section sigkhg&nbgl t of
Fig. 3 Wx92/R@R™ng t he substrate at a | ater stage of use; . 5
is a diagrammatic isonetric view of thel@econd formof the device with its
casing renmoved; Fig. 6 shows diagrammatically a portion of the device of
Fig. 5 on aiBnBiBer 2swith some marts afhovhe deekgeonenovednandi c vi ew of
the.third 10 formof the device. Referring to Fig. 1 of the draw ngs, -a
hausi ng, i nSReWLiBg &BgesubsSEnRfe Ha &% & stRSRaPL1USe: nounted on a

ey t 2, the h ' 1 bei | cal t th f
of the monber 2 B3 #5153 GoRSHtany TIRL LR FQ ShREref| BF9- ndnfutover
havi ng. b d that .the interi f_th ' ' b ,
Cover 4 ancROIEREC 5B, SEBstrata dird dathn#6ad6 hE W8lna. and deri nino.
_ h_si f | o] Lp | 7
are modhted 20 FaPenenLisatn oaagrentibt s it NG beThRE" | O Cal e
general |y Neddgal eheheBEe Ry Bedsch Wiitif {84 Rablah Pagogge Ui ace that

is adhesive and r eéctrve, extends fromu e neans 9 in the cover

4 to_ | ower Storaﬁggr.fean.%hwsi BibBEafmat i<Wy Sa PHEOLEK dPetgyposure zone

6. The portion of “the substrate™8 In the exposure zone 6 has 1ts adhesive
surface1%Maé@u§§ta@r§§gang bh axemadddro.sculke s eda@cts, radiation fromthe
| anps 7. The upper storage neans 9 -

Fig. 7 shows an exploded isometric view of the third

10 form of the device.
| Referring to Fig. 1 of the drawings, a housing;
indicated generally by the reference numeral 1, is
mounted on a main support member 2, the housing 1 being
' symmetrical about the two faces of the member 2, and
15 comprising end covers 3 (the left Hand cover having been
removed so that the interior of the device can be seen),
upper cover 4 and lower cover 5,  the covers forming a
frame around, and defining, an exposure zone 6 on each
side of the device. Ultraviolet'stfip lamps 7 are mounted
20 within each end cover 3. |
An elongate substrate, indicated generally by the
reference numeral 8, of a film which has one surface that
is adhesive and reflective, extends from upper storage
means 9 in the cover 4 to lower storage means 10 in the
25 cover 5, through the exposure zone 6. The portion of the
substrate 8 in the exposure 2one 6 has its adhesive
surface facing outwards and is exposed to, and reflects,

radiation from the lamps 7. The upper stotage means 9



PCT/ GB92/ 00911 WO 92/ 20224 13 conprises a shaft 11 on mhich t he unexposed
substrate 8 is stored.in the formof a roll Pﬁ?ﬁﬁhﬁﬂﬂﬁbﬁlll

part of the
is rotaV
menber 2.
the main S U R
notor 14 is

OA2%20%4nt ed at each end in brackgts 12 secured to t

mai N suppor-t

The | ower storage 5 means 10 conprises a shaft 13 nounted on

rive-.t shaft 13 and he €

op!

the SUbs”aTs%Bsth@eﬂgrQHsEBréa ylpe ﬂ@ffonﬁ hef edyr6IBveagy arheesh

portion of

the 10 strate fromthe roll 8a into the éxposure zone 6.

R {EUD4 SnbPrarsl Bl WhiEH e [dnddBosba’ bait. ofngl ectric

posed portlon of

\-.

the other sistaf¥ 1heiserbtatably mobnited eaﬂSeaemnemrmotataekeubsmzate 8
in a simlar manner, to nmove froma roll 15a on its upper shaft

i S nount ed

16 to a r0|beﬂﬂreﬂltosthewmainhshppbrt\Memﬁer52alsnhdrlouerb;tb&agdfma

electric no

tor 14 through gears (not shown) causing it to rotate in the

opposi t 8 semeans Ithecahptises. aAshathedaxmounmgdtanIBhQMmahnesuem@nt g
intervals along the interior of the lower housing 5 is an elongate knife 19
from whi ch cepbers 2 inag similag mann@rriterthe shaftibl andARray unit (not

shown) are

arranged on the other side of the device.

eration, a fresh

In
rol | of clegdentinis eoter| it iSc0pgrabla £%. d%i%uFE%ds’gﬁf?hps ﬁ&ﬂt 11 of
torage means 9, and the fro orti of the 2 substr. '
WA in rposedcparaion oF AHA Obatré%tﬁrmfns? gugoidace 15

t he upper s
drawn down #dd

isinstalled.in a siml arg\f'raggﬁﬁFFggr %&%%r}tegr]sasl r?%é por ggl 8% %he The.

motor 14 |58@m9r'bfztb%|?%a

i0

substrate from the roll 8a into the exposure zone 6.

On the other side of the.deyicehl, a substrate 15,
similarito the:substrate_d,'is.mounted in a similar -
manner, to.moue from a roll 15a'on its upper shaft 16 to
a roll 15b ‘on its lower shaft 17 which is also driven by

the electric motor 14 through gears (not shown) causing

it to rotate in the_opposite ‘sense to the shaft 13.

20

25

ttached to supports 18 Which-extend at7intervals'
along the interior of the lower housing 5 is an elongate '
knife 19 from which depends .a tray unit 20. A similar:
knife and tray unit (not shown) are arranged on the other
side of the device.__

In operation._a fresh roll of clean adhesive -

reflective substrate 8 is mounted on the shaft 11 of the

upper storage means 9, and the front portion of the .5;-
substrate drawn down_and”secured to the shaft 13.

Another fresh roll of substrate.isgis installed in a
similar manner'on_the other side of the device 1. The :

motor 14 is energized,to wind further portions of the



WD 92/ 20224 . PCT/ GB92/ 00911 14

substrates 8 and .15 onto }heir respective shafts 13 and 1 } Shi ng
t he r WO92890224d 15b. Portions of the substrates 8 and 1%%?@#3?%9?‘?

adhesi ve reflective surfaces each faci¥fy outwards occupy the exposure zones
5 6. A control device (not shown

o nen adbEbaedsdd b BT b Bl d il nd 0
8 oxpoelPE PR AAG e, RRARISOPHC SRR e e
;ﬁdaESd?ﬁl P?%t%?%ila rs]ﬁ?‘gr % ?#ﬁg gh??gﬁéﬁ? ?’oe\r/\i r??ion.t{ihe subst(r)gbtraz 8
zones 6. g riddes ﬁ%ﬁ%{ Z%%lgﬁgaﬁugﬁggﬁgeoné%ﬁﬁpn%%ﬁ %h%ﬁ#é& tﬁo%"@%d | ower

storage mgans a9 . dévpest | stysha&ﬁ)sp%eﬁt@eaw%g&f 11Gad lgh 4 he two

storage neans nmay be arranged adj acent to each other the substrate

arranged @ RASEwHErE) A £tReh NEcPivate@VEDL aneigdecathdNA8py A 20
| ocati on spaced apart from each of the storage neans. Referring to Figs. 2

to 6, in theezdeoRttridted byecrad@ivattonafeemi the lafdipsatredgfarRaitdd v by
the reference nuneral 21 conprises a front portion.2la and a rear portion

21b whi chbgr ¢heec pordd dpadficthel sulpstratesds apd235 ia lihege 21c so that
the front portion 2la can be pivoted away fromthe rear portion 21b to open
t he casi ngxposaremzones iOrflyfonte thei aghesivegsurfiacesr mfertthecovers 22
and upper and | ower covers 23 and 24, respectively,
v/ 10 substrates and adhere to them. The control device can
also be used to start the motor 14 at desired intervals’
for a time sufficient to wind on the substrates 8 and 15
- the requisite distance to provide clean surfaces in the
exposure zones 6. |
15 -~ Instead of an arrangement in which the upper and
lower storage means 9 and 10, respectively, are spaced
apart vertically, the two storage means may be arranged
adjacent to each other, and the substrate arranged to
_ pass from one to the other over a'guide arranged ét a
\mJZO location spaced apart from each of the storage means.
Referring to Figs. 2 to 6, in the second form of the
device, a casing, indicated generally by the reference
numeral 21 comprises a front portion 2la and a rear
portion 21b which are secured together along one side by
25 a hinge 2lc so that the front portion 2la can be pivoted
away from the rear portion 21b to open the ¢asing. The
two portions of the casing 21 together form end.covers 22

and upper and lower covers 23 and 24, respectively,
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siml ar
f or m of
i ndi cat ed

(bzyﬂﬂﬂ;overs of the first. formof the device, but RCT/GLiB9ZaWgONd
he devi

ce they define only a sipgle exposure zone, whi‘ch is"
generally by the reference nuneral 25, in the front of the

devi ce, thesimilARrtdOEié OBovaPsObet ket Firdd [irag o rel@ededEeOUNt i NG

on a wall

t he front

Wor other support. ‘A:louvred panel 26 nmade froma transl ucent

acrylic pl apuitcinTeie i sécond Formnefonte dev i tifey cdefiheyoakguaed tO“

portion 2la of the casing over the exposure zone 25 and 10

forms a w ngdngle texposiure dzone¢, whichaisbdnddeated Fgeverally by: thea =

| anp box 27 nounted on the rear

portion 21b of the casing (the casing not

bei ng shommrefeﬁqycéﬂnumétailzap boxthe fxont rof Ithe idevice| vehed backlng
plate 28 and 15 contains a series of ultraviolet strip |lanps 29. A _
t ransf of mer re@rf ponthen a3dls @b thearssipgobeday ampangeddfepwer storage

means 31 and 32, respectively, are provided for a substrate 33 of -

tr anspar ent MPUARLNGh©R A feakl W QFi ekhes éymtw t A daveregapanel
adhesi ve 20 conposi tion and the ot her sur&ace which is a rel ease
surface. TRE UAFE THAM |BFaRsbuGERtBGRY stics Materpat sang - shaf t

34 and 35,
substrate
roll 25

hEuiReabanings Loty ?‘é&‘r‘w%% 32&%%2#4 B et ake. up

its adhesi vB9E

panel ﬁ@

15

20

25

FBRRE 3",

Within the device. as can be seen in Figs. 3 to 5,

is a lamp_boxn27 mqunted on the rear portipn-Zlb of the

casing (the casing net beingiehgwnﬁin-ﬁiga 5). - The laﬁp_

box 27 has a reflective, silvered backingzplate 28 and -
COntains'a series of qltraviolet strip:lemQS'zs, A

transformer'ao.for the lamps 29-is;alsogprovided;_

Upper and lower stogege means 31;and.3;, respectively,

are.provided fo:;e_substrate.33_ofutranspa:ent-film,fone

surface of which is coated with.a transpefept}adhesive’

composition and the other surface'ef-whichgis-a;release*-

surface. The upper end_iower.stbrage;meanS;sliand.32

each.comprise a shaft 34 and 35, respectively,=rotatably'
mounted_on an inner frame 36. The substrate 33 extends
from a supply roll 33a on the shaft 34 to a take-up roll
33b onlthe_shaft_as, peseing th:qugh.theaequsure zone . -

25, with its adhesive surface facing outwards, between -

the lamps 29 and the louvred panel 26. - Upper and lower

guide rollers 37a and 37b, respectivelyi{ere provided to

1]

28 ﬁﬁpbﬁés“af%gt%%tﬁﬁ 3&“”’ F‘% °§¥%°S%5fa%° h%S%ﬁ“vﬁQd



guide rollers 37a and 37b; respectively, are provided to WO 92/ 20224
PCT/ (B92/ 00911 16 gui de the substrate 33 fromthe supply raql égi&@@% he
exposurWOA20224 and fromthere to the-take-up roll 33b. ARG {:] over
t he upper guide roller 37a, the substr && 33 passes beneath a strut 36a,

Seri os of  BHARShe Bthteletd TA FRER SRR supbll FoTn 5‘{372’ £} %ﬁ?ﬁ?‘?ﬁﬁéié’ )
supgtrato SRR A AT tond FrONCLBCERTRA" kRS BALRLT hR EE . 1 ont o
ol casabl y Sk GRTRAR v ehr Che, {PREr QuiBROERITER A L BB Y 1

together uishbsthaedhali paisdithefeathoaukdae! dkher Sirlth Fbnd/ hasdpd the

substrate 33 it can removed fromthe renaind ce.

Those gemg#EbipePaldmeoffidife 058/ Coftafhéesteddr 4¢d areC Midtintidd id1g a
cassette, which is shown in Fig. 6. An electric notor 39 (see Fig. 5) is

oper abl e t seeiesg®f [pherftridnesdurdesnss ohavidgi gem‘aeeh:ﬂ&e&iserm&@ 120
cassette is in position to rotate the shaft 35 and advance successive

porti ons oshbiwa)sarxtarajed 3D fenmit tplumeposiir pheapomopésodntot bhe ol | 33b,
at the same tinme, drawi ng fresh unused portions of the substrate 33 from
‘the roll 33tmpspheriee immestiatelorar@ma Thhedsubstrate233 ipr ordead with
control neans gnot shown) arranged to activate the nmotor 39 at
pr edet er mi Bedackrackalinseahs into the exposure zone 25 and onto the
i\ 10- substrate 33.
The inner frame 36 (together with the strut 36a) is
releasably secured to the rear portion 21b of the casing
21 so that together with the shafts 34 and 35, the guide
rollers 37a and 37b, and the substrate 33 it can be
15 removed from the remainder of the device. Those
removable parts of the device can be regarded as
constituting a cassette, which is shown in Fig. 6.
An electric motor 39 (see Fig. 5) is operable to
engage the shaft 35 by means of a drive wheel 40 when the
20 cassette is in position to rotate the shaft 35 and
advance successive portions of the substrate 33'from the
exéosure zone 25 onto the roll 33b, at the same time,
drawing fresh unused portions of the substrate 33 from
the roll 33a into the exposure zone 25. The device is
25 provided with control means (not shown) arranged to
activate the motor 39 at predeterminéd intervals; for

example, every five days, for a length of time such that.

the substrate 33 is advanced sufficently to present an



exanpl e, every five days, for a length of tine such that the substrate 33
S adva‘gﬁgﬁéig ficently to present an WO 92/ 20224 PCT/GB92/00911 _
PCT/ GB9ZH 21:7 entirely fresh adhesiy¢ surface in the exposure zone 25.
The control neans is also provided with an override in the formof an infra

red sensor éhtlisRAyifresh adhesivensucfaice iof theiexpdsihirenzenecyste
control device, causes 5 -the control neans to activate the notor 39 and
advance t heThebsiortirol3dneans isAaipoi providedd wirtlshen dweerz2devdnt ed on
the shaft 35 is provided to press-against the substrate 33 as it i s wound™
onto the shéhe Torm of dan imffaarednsensest dlorltsee Rigub2) rehéch, Tha '
~crusher bar 42 10 i's so mounted that it can nove outwards away fromthe
shaft 35 asrereiptzebHhra tsignal| fzem Anremetes controly devige: h6augBstrat e
33 in an early stage of use in which nost of the substrate_is_in the roll
33a andSonl $h8 seatrqlomeans i koBGRiVakeo thee matan 3% and adnanes  rol |
33b. Fig. 4 shows the substrate 33_at a.later stage of use in which only a
smal | porti SRer SHASTF %L the- shaf t '§4spﬁiflﬁéipéae%‘g§ﬁ‘%ﬁ¥beﬁb§?rof2i't isin
the roll 33b on,the shaft - 35. t.can_be_se from Figs. 3.and 4,that the
i amerer of ORBERG o Rheshart 38nDs Bedvitedt 3R rays Af4iast fRe '€
substrate 33 wi ll _he sjgnifigantily. eat h t |4 tdal . di r.Qf the
roll 33a of.sﬁw5§§al%&§s‘?r%é efge% u‘s'g{lga ghggp;%gs?e%?‘eé ﬂg;lf %sraa'})tge gls%geggs on '
t he substrag 1 ng. J18.d 0 3Pl - LON, iy 9.aLe - '
ener gi sed a%ga%g'éﬂl &%sﬁ%%éz%t? [ gﬁ? ?‘r’grgne? j tgbl'anpifsﬂ%r#dﬁir%?? %c?gg %§ the
10 is so mounted that it can move outwards away from the o \J
shaft 35 aé the size of the roll 33b increases.
E_'ig; 3 shows i;hg:subst:a'te_aé in an early stage of
use in which most 6f the. s_u'b_stra_t'_e is in the roll 33a and
.only a 's.mall portion is wound onto the shaft 35 into the
15 roll 33b. Fig. 4 shows the .:Sub__s;t_ra.'t:_e' 33 at a later stage
of use in which _q_:_z_ly a small_pq;tj,pn- remains on the Sha'ft=
34 in the roll 33a and most of '_it'_.'_ is. in the roll 33b on
the s_haft 35. It can be seen fxcm.'f'igs. '3 and 4 that the _
-diameter of the tol.]. '33b when 'ii_;_ comprises substantially | U
20 all the substrate 33 will be __sighifidéntly greater than -
the initial di_a_méte_r of the roll 33a of unused substrate
because bf t_he pres_e_nCe of trapped _in_sects on the
substrate forming the roll 33__5._
In operation, the lamps 29.are energised and
25 ultraviolet light from the lamps and reflected by the
backing 'piaf.e. 28 is :ttansmittgd__through ‘the substrate 33
and the trax_x_slu_cent'_lényﬁed 'pa__'n_el' 26. Insects, attracted

by the- _ultravi_._o__let l_igh_t, fly through the openings 26a in

R <



backing plate 28 is transmtted through the substrate 33 and the

transl ucent |ouvred panel 26.  Insects, attracted by the ultraviaolet |ight,
fly thrwaR/20R240peni ngs 26a in VIO '92/ 20224 PCT/GB92/00911

PCT/ GB92/ 00911 18 the | ouvred panel 26 a&8d are trapped on the adhesive
surface of the substrate 33. Every five days, the notor 39 is energi sed by
t he control theahouvnedt pen@lp(%ecﬂqﬁ)ralrﬂ)rtﬂpnﬁé eabtheaadhesive wound onto
the.roll 33b, 5 the insects trapped on it bein crushed and fl attened-by
t Hel cr usherswefaae af the substrate pidscEvVRTRfive dawss she Poteron of

t K& substrate 33 is at th ame .time drawn down fromthe roll 33a into the
exposure zohe 5% eyprggsgg sih&) GoR ReARH R b§¥?a?§P959ﬁnre 10

control doBEEGhenE FRe! BRbBEsHtE A 1s et Bite HRE boRL F9Bucsi ¢ ea

g beLSEL%SEa% %%%5%5?8??%%5 o g %ﬁﬁ%&“@ﬁ%&ﬁéﬂ%@ bca‘_s' "
Fep aced | iR EREEr "Baf A A Liled suibe e U pOleBERCELLT £
device a camidéh poft£8hCELILMY Fubktbbtd ST AP IS WERS! tife ored by

I njection noul ding conprises a 20 front portion 43a and a rear portion
43b, respecdraeh Ydowh £Pomathen ﬁcqqetah%r it dTRHE HipERirESz8hel BECT | OCKi ng

proj ections and mating recess (not shown) . forned around t heir edges, and
which can bef copmi£tdéyifeqatat edviane® e Fubstratte shawdren Fig. 7.
./ 10 frequently, the override can be operated by'é'signal from
the remote control device. When all the substrate 33 has
been used and it is desired to replace it with a fresh
substrate, the front portion 21a of the casing is opened
and the cassette (shown in Fig. 6) rémoved. The used
15 substrate 33 can then be exchanged for a fresh one and
the cassette replaced in the casing.

" Turning now to FPig. 7, in the third form of the
device a casing, indicated generally by the reference
numeral 43, formed by injection moulding comprises a

20 front portion 43a and a.rear portion 43b, reséectively,
which fasten together by means of series of intérlocking
projections and mating recess (not shown) forﬁed around
their edges, and which can be completely separated from
one another as shown in Fig. 7.

25 The rear portion 43b, which can be secured to a wall
or other support, houses a lamp box 44-héving a silvered
interior including a reflective backing plate 44a |

arranged to reflect light from a series of ultraviolet



25 The rear portion 43b, which can be secured to a wall or other

supportﬂvggééﬁg Ianp box 44 having a silvered interior i npCTAGBS2/80911
reflecti 'ng plate 44a arranged tojgeflect |ight fronra series of
ul travi ol et WD 92/ 20224

PCT/ GB92/ 00¥itlr {9 Barp# kﬂ”ﬁéuﬁieﬁmi'ht he bk bete 1dMPs! aBPards are

electrically. connected via a-transformer 46 to mai ns power supplied through

socket 47 i eldetresllyr toanedtedoividha dasimsgfofmer 46 tbbmalied within .
the rear portion 43b of the casing-above the l'anp box 44 are two upper_'~@9
beari ng suppower 4uppliedsthtoudh (Sooket W1 |idhethesreabegorélion) 43Bel ow
the | anp box 44 are two | ower bearing supports 50 for a shaft 51 (which .
“will also befidhe icasinglow), two 10 warni ng | anps 52, -an electric dr|ve..
motor 53 with an integral gear box and pi ni on, and control means 54 -
conprisBng a priManted cv thbsatbeaﬁmgmﬁfci@heﬁéﬁps@ft thensesings at

predet er m ned interval s,” for exanple, every five days%nand also in response

to infra redbpye %b%nh?@?fb@h 44; axer EWOOMARAT RRAEING NSUPPRERS) 48 A
Thon box a4 B (4B Ab e PELECHA S?t% iR RFTPEA- 43BS3P™ he. “_e'
casing 43 4 ;miﬁqr%us?a%ﬁ B Beiind SelpREEEsGbN R T
o ver e TRt AR oy 1 61U0P e B Al BAIGOT, 560 o7 €5 ©f
10 warning lamps 52 an electric drive motor 53 with an Syi.
integral gear box and pinion, and control means 54 |
.comprising a printed circuit board arranged to energise
the motor-53 at predetermined intervals, for example, .
every five days, and also in response to infra red
15 signals from a remote control device (not shown) A
sheet 55 of translucent ultraviolet-resistant acrylic
material covers_the_lamp box 44 when the device is
assembled. o | |
The front_portion:43a;of.the casing 43,dwhich has 2 ‘:J
20 carrying_handle 43c, is formed with a frame 56 containing
a translucent'louvred'panel.57 having openings 57a and a
silvered inner surface. ‘Above the upper edge of the
frame 56 a series of pheromone sources (not shown)
similar to ‘the sources 38 of Fig._s can be provided. On
25 the lower edge of the frame 56 is mounted .an insect
crusher roller 58. Like the rear portion 43b, the front
portion'43a ispalso provided_with:two upper bearing
supports_ss_and tﬁo.lower beariné,supports 60. Within -



simlar to the sources 38 of Fig. 5 can be provided. On 25 t he | ower edge
of the franme 56 is nounted an-insect crusher roller 58. Like the rear

porti onygdlas202pe front portion 43a is-also provided with tRETAGHRR/0WAring
supports 59 and two | ower bearing suppoggs 60. Wthin WO 92/ 20224

PCT/ GB92/ 00911 20 the upper bearing supports 59 is rotatably nmounted the
shaft 49 (riHerumpet ocbefpyny sbppbrisr $0s ias rotatably mMounted upiey rol |
6la.of a substrate 61 of substrate. Wen the device is assenbled, the
stbstrate Ghafiit effis(befedved tocabove)l winiohd senvels B8 aduppaowtind up

i Mo a roll 61b supported on the shaft 51, which is rotatably nounted in
the | ower H&F inGuepphyrrelboslanhefsahsubstsate 63 &f subsfrate: filmwth

a transparent adhesiyve conposition on the surface nearest to the_louvred

panel 10 W“hen the dewicesispassembipdegthe Substaate,®lomxterAS \Wien the

device_is assenbled, the front portion 43a of, the casi 43 with the
su\lglst rélte %P"@xt%‘?ﬁﬁ neher WYﬁﬁguBﬁlﬁF r§I§I aﬁfa%n"tqﬁ’édgﬂ’&’ftirg? td the | oner

_lig's_! ng S0 A GHE pRronEs ?ﬁﬁrﬁﬁﬁﬁhtﬁgiﬁiﬁgﬁéﬁﬁ% isﬁ?aa%élhﬁnéi ne
engages t nECHTY SR B Sere FOYEF “abef1Rd heRbrs S Bee SR akEE 7
through a ggals Wadqu{ Aol SN 1 i BE G @Ubo0Rlaiedd AAnedti Of L he

casing, and'the portion SO provid urther srall w ndow

gggtr§P°““E6H$H§£¥ldﬁﬂéﬁ‘éﬁ@réhff%héiﬂéﬂkésﬁaﬂob%hbri%%@ﬂé&“béﬂéﬂhe
s 10 $7. - The shaft 51 has an integral gear S5la at one end.

" When the device is assembled, the front portion 43a
of the casing 43 with the substrate 61 extending from the
upper roll 6la on the shaft 50 to the lower roll 61b on
the shaft 51 is secured to the rear portion 43b of the

15 casing so that the upper bearing supports 48 engage the

~ shaft 49 and the lower bearing supports 50 engage the

shaft 51. The integral gear Sla also engaggs the §inion
of the motor 53. The'warning lamps 52 afe visible
through a small window (not shown) in the front portion

20 - .43a of the casing, and the pprtidn 43a is also ?rovided
with a furﬁher'small window (not shown) through which
infra red signals can be transmitted to the control
means. |

In operation, the lamps 45 are energised and

25 ultraviolet light from the lamps is transmitted through
the substrate 61 and the louvred panel 57. Insects,
attracted by the ultraviolet light, fly through the

openings 57a in the louvred panel 57 and encounter the



means. In operation, the |lanps 45 are energi sed and 25 ul traviol et |ight

fron1th§uiﬁﬂa&n?s transmtted through the substrate 61 and pgg/¢povoesi
~panel 57.” Tnsects, attracted by the ultrgyiolet light, fly through the
openings 57a in the | ouvred panel 57 and encounter the . WD 92/20224

PCT/ GB92/ 008&he v hast fcé U F agReOkuble ratlsisnatd Gich V\E‘hé? Edﬁ)érédher e

and are trapped. After the predetermned period of, for exanple, 5 days,

the notor 53nds azel ittsppedy tAfteenthel pﬂ‘&d&te&lﬁﬁ.déﬁ pesLddeoshakbrsl to
a degree such that the 5. entire portion of the substrate 61 that was

exposed to ehempller,a\d dats s athet motors50usd acttivaten thafthélcendrelf resh
unexposed portion advanced fromthe roll 6la into the exposure zone behi nd
t he | ouvr edmpans| afd rnohatesitthe sShafteStihsosabdegnes aucs wbahdtheto the
10 . roll 61b it passes around the crusher bar 58, which flattens onto the
rol | th® inestiseapestiinn taf t’ﬁbesaubsr—aete 60f téila‘tréﬂrs Exposed otot he .
substrate 61 is.required in the: exgosure ‘zone _soonér than at _the end of the
pr edet er ni nEBepudts@visdethiradial Gﬂe#$|H9u§ﬁgﬁﬂtQH¥he(ﬁﬂ?f@ g§tnendo t he
control neans_to gguse the tor 53 ge activ ted v%en ai t he substrate
61 has been®ufE&Sbap@exPqse sP‘aEE PRy BaPSSFa gom the,&gdh@1a0iten 43a
of the casi W th the substr l.a e shafts 49 a 51 200 (which
t oget her cohte; Pﬁ?@sé’r(%&%ﬁ etgﬂdbgg?eﬂﬂvgﬁepr ﬁlnﬂ‘}e%r ear portion 43b of -
the Cas'ng’Iﬂﬁe Qat% y before the substrate 61 is wound onto. ‘the ' o
10 roll 61b it passes around the crusher bar 58, which - o o/
flattens onto the roll the insects adhering to the
substrate. If a fresh portion of the substrate 61 is
| required in the exposure zone sooner ‘than at the end of
the predetermined period ‘an infra red override. signal
15 can be sent to the control means to cause the motor 53 to
be activated. -
When all the substrate 61 has been used, and/or it
is desired to replace it the front portion 43a of the.
casing with ‘the substrate 61 and the shafts 49 and 51 ' ~;J
20 (which together constitute a cassette) can be removed .
from the rear portion 43b of the casing, which remains ip
situ. The used substrate 61 can then be removed, and a
fresh substrate installed. The cassette can then be
replaced. ) | _
25 Instead of merely'replacing’the substrate 61 in the
front portion 43a, an entirely new cassette may be

substituted for the original one.



L/

situ. The used substrate 61 can then be renoved, and-a—fresh substrate

installed. The cassette can then be replaced. 25 I ead of nerely
repl acing the substrate 61 in the front porti “m‘“‘m ‘ely new
cassette may be substituted for the original m“ ) = L. A devi ce

for trapping flying insects, which deviz®z conpri $es‘a substrate, first and
second storase nmeans for the substrate, a radiation source, and an 5
exposure z R ihich radiation emitted fromthe source is incident upon a

po{ji on of the substratge, the first storage neans being arranged to store a -
supply of the ststraﬁé;?chﬁﬁvﬂ?’EhtmiWWt’r‘Eﬁ%c n Wiglvanced to

t he exposurg zone, the second storage neapns being.10 arranged to store
successi ve (ﬁe&'r qeor%onéﬁrf%%s s%bsélfl?sﬁ%l?ﬁ't %’r‘:’ﬁ% ?'ﬁ%rﬁ??@“i@%%?%ezone, and
t he arrang?[gg}; ' C diagtion andite t source is
reflected fromi Eﬁdfg%l?éljogr}’%%@%%%&su s#ér)%%{%én&t%’el%%%os%?% cé)'{gne, and/or is
transm tg eGidyAHE 44 i I di - iﬁ(sfﬁﬁt | and at
| east a part l%']{ the surface area %h(%ﬁ%f%%?«%r{i%ﬁ?}@él% a esﬁ%%ﬁu}f‘ at _

i nsects at tirAGHRA dunt RBporRd AdLrici NeF ed e feraNd, WIS ek frdbie device
al so conpri ses advanci ng neans for draw ng successive portions of the
substrat e fgtwrddee nhards rbéindg dagEnde@d o tstdie £XQa5plE Onenand

wi t hdrawi ng successive portions fromthe exposure zone to the second

st or age neahstarate dirom| whbein ssuccessiove tposil onperedre bdcadvannedng neans

that the substrate is advanced
to the exposure zone, the second storage means being

ot
10 arranged to store successive portions of the substrate

withdrawn from the exposure zone, and the arrangement
being such that radiation emitted from the source is
reflected from the portion of the substrate in the
exposure zone, and/or is transmitted through that
15 portion, so as attract insects onto it, and at least a
part of the surfate area of that portion is adhesive so
that insects attracted by the radiation adhere thereto,
and wherein the device also comprises advancing means for
&v/ drawing successive portions of the substrate from the
20 first storage means to the exposure zone and withdrawing
successive portions from the exposure zone to the second
storage means, and control means arranged to so operate
the advancing means that the substrate is advanced
intermittently to an extent sufficient for a fresh -
25 portion of the substrate to occupy the exposure zone.
2. A device as claimed in claim 1, wherein the
control means includes an override to enable a user to

advance the substrate.



intermttently to an extent sufficient for a fresh
substrate to occupy the exposure zone. 2. A devi @F mau Bﬁl“ﬁicl aiml,
wherein the control means includes an dverride to advance

t he substrate. 23 3. A device as clained in claim?2, wherein the
override is operable by renote control. 28° A device as clained in any one
of claims 1 to 3, wherein the first and second storage neans and the 5
substrate are for3nfed & devige as clatmed in elaiwadi ewheseinhtheenai nder.,~,
of the device. 5. A device as clained in any one of clains 1 to 4, gt
wher ei n theQ&ﬁﬁFigqsﬁinﬂﬁ € PY Temote FeRErRl or ‘transpar ent mnndOM/ '
arranged to trans t rad atjon fro éhe sour ce and ha one, or nore
openi ngs through i HRELTR %%hn%%k@e t HR ﬁ?ﬁd%ﬁ?b%ﬁnﬁ 'ﬁﬁn&e& Oadj acent -

thai med i dva meg%%é#’?%e 'V#e, (EotaRe-Ml Srdiluesns aa fleCc °
15 5. substdSME ahs fé]ﬁh Pt o Céé‘é Q7 GhAsR Esfiﬂgﬁasamahe devi ce

COI’TpI’I ses a cassette, and t pane of s part e cassette. 8.

A devi ce as filoM b iFerdindee &f Ehél déviedO 7, Wherein the -substrate is
in the formof a reflecting 20 filmor foil, at least the portion of which

in the exposure zne hasdéwicshesi obaiméd ain, anylohdeosouLaemsl 11 &di ation

and the substrate are so arranged that the said adhesive surface of the

portlon of tdhe wherdimttthe devnice is provided thh a translucent or
transparent window arranged to transmit radlatlon from .

10 the source and having one or MOre5openings-thrbugh'which T
insects can pass, the winddw;being“arranged.adjaEentfto -
the portion of the substrate in the exposure zone.

6‘*-:A'deviCe-a$'c1aimea in elaim 5;-hherein~the
window is in ﬁhe'form of a IOuvred'éanel. |

15 . 7. A device as claimed.infclaim 85 or claim'G,-V'
wherein the device comprises a caésette, and the 16u§red
panel forms pait of the cassette.

- 8. A device as claimed in-any'one of claims 1 to
7, wherein the substrate is ithhe form of awreflecting B 4

20 film or foil, at least the. portlon of whlch in the
exposure zone has an adhesive: surface, and. the source of
-radiation and the substrate are so. arranged that the said
adhe51ve -surface of the portion of the substrate in the
exposure zone reflects:radlatlon from the-SOu;ce; :

25 9. A device-as claimed in claim 8, wherein the -
substrate is a thermoplasties.erzpaper film having a
metallized surface.

10. - A device as claimed in any one of claims 1 to



.o

exposure zone reflects radiation fromthe source. . A device as

claimed in claim8, wherejn the substrate iss a th per film
having a netallized surface. 10. A devi'ce as clai w ﬂElﬂﬂB‘LﬂLﬂi’jol ainms. 1
to 24 9, wherein the substrate is in the form o ac |In1 at

| east the portion of which in the expos2z4e zone has, on one surface,
transparent adhesive conposition, and the source of radiation and the
substrate #e wheteimrthgesubsbratéieisain thet formodftactrabsparent
tr@gsmits radiation fromthe source. 11. A device as clainmed in any one of
clainms 1 tcfibm, vivlerkeast h@?aﬂ?éﬁim ebuvbichofipr thesespesurenseresour ces
of ultraviaolet radiation. A device as claimed in any one of
clains 1 td*asy 9@&9@#rﬁ?ﬁgagﬁbs?r%f%n$ea¥ﬁ“Fh%dF6$hY6fc?@PﬁFbFlﬁﬁrI and

face of t.he bst r at ad e e tant t hr oughout it
Length. 13, dm c%é’aéca EReFREEsn, Tnd ERe EhbRkrEte 288 8 Rer surtace

f th b I f d I 12,
wher oi n 3 SEpariTe %ﬁséﬁ‘%hee%‘é 8551t d%@ §Y cRShEExf e BB pRL Bt ac
with the adhgsi ¥ei ﬁﬁﬁ Phetbsusybstrate in the first storage means. 20

ai nme

15. A device as c in any one of claims 1 to 14, wherein the adhesive

conprises poly-bif gneg.adPicé 48VEILimedCin ARy bRe29¥ 818iME ¢ &b 1 to
15, wherein there is provided nmeans for crushing insects

10, wherein the radiation source comprises one or more

sources of ultraviolet radiation.

10 12. A device as claimed in any one of cléims-1 to
11, wherein the substrate is in the form of film or foil
and one surface of the substrate is adhesive
substantially throughout its length.

13. A device as claimed in claim 12, wherein the -

15 other surface of the substrate is a release surface.

14. A device as claimed in claim 12, wherein a
sepﬁrate release sheet is prpvided which is arranged in
contact with the adhesive surface of the substrate in the

&/’ first storage means.

20 15. A device as”claimed in any one of claims 1 to
14, wherein the adhesive comprises poly-butenes.

16. A device as claimed in any one of claims 1 to

- 15, vherein there is provided means for crushing insects
adhering to the substrate so as to flatten them onto the
. 25 substrate.

17. A device as claimed in any one of claims 1 to

16, wherein the device comprises means for applying

pheromones to the adhesive surface of the substrate or



adhering to the substrate so as to flatten the ate. 17
A device as clainmed in any one of alains 1 to 1 mmereln the devicew «

conpri ses neans for applying pheronone$ to the ﬂ" Imm’tﬂﬂmf t he
ere

substrate or 25 neans for emtting pherormne
I mmedi atel y surrounding the substrate. 28 A device as clai ‘red in claim

17, which conprises a. cassette and wherein one or nore sources of 5

pher onones @weansgpforeemitting eheomanes imka dhwe atawaspltre t herewi th. 19+
Apparatus for trapping flying insects, which conprises two or nore devi cew
as cl ai ned iRmgdjased vosunrgunding &heg substrate. 20. A device for

trapping flying i %sects subst anti al I y as_ hereinbefore described with =
reference to, and®as #h&RYiGe as sglaimed in glaim 17 g whicki g, 7, of the

acconpanyi ng_dr.aw _n
pany 8 pr:.se% a cassette and wherein one or more .sources of

5 pheromones are. mounted in. the cassette so as to be

removable therewith. _

~ 19. Apparatus for trapping flying insects, which

comprises two orfmore*devices as claimed in any one of .

| claims 1 to 18. | o - S w

10 20. A device for trapping flying insects o

substentially asfhereinbefore described with'referenoe'

to, and as shown in, Fig. 1, or Figs. 2 to 6, or Fig. 7,

of the accompanying drawings.

]



