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(57) Abstract

N A pest trap which comprises retaining means (9) and one or more members (3) having substantially smooth surfaces mounted above
the retaining means, whereby a pest displaced from the smooth surface falls into the retaining means (9). The members with smooth
surfaces may comprise rods or spheres which may optionaily be coated with electrostatically charged powder.




to grip with their feet and so they slide down the funnel into a retaining
box or sticky surface. Electrical traps generally have a light source to 30

attract the insects. The insects land on a netal grid charged to a high
vol tage and are el ectrocuted when they bridge the gap bet vveen this and an
earthed surface. Usg of a large grid at high voltage and th artlcul ate

debris of Awei9m ating insects which is shed into the al'Fc"Ei

undesi rabl e and can be a health hazard, for exanple when used in food
preparation areas. In addition, the powerful |ight source illum nating the
grid area and used as an WD 97/ 18704

PCT/ (3B96/ 02893 2 attractant emts i neé@ri#h%avi ol et which can be danmagi ng
to vision. In accordance with the pr ention, a pest trap conprises

retai ning neans; and one or nore nmenbers having 5 substantial ly smooth
surf aces; wher ei n e 0T nSRAR 1 BRMPETatles HBUA! @ta\aq;the retaining nmeans,

such that a pest dionig edo%rfﬁé‘#g%ﬁiﬁégzs“r B! Sk poyOdingiy oL 10
that it Bs a sunrpbeedevrrd:-eswhn@hldégsnmxiﬂe(ﬂnarp@ traps with sticky
retaining surfaces, traps with a knock-down insecticide and
traps which electrocute, killing instantaneously.

Examples of the different types of trap include the
Victorian trap, a no-exit trap which comprises a glass bowl

10 with a central entrance beneath. The entrance projects up
intc the dome of the bowl and flies enter from below, then.
continue to fly upwards or outwards towards a source of
light, thereby preventing their escape back out through the
entrance. These are bulky, difficult to empty and clean

15 and not very efficient because insects tend not to enter
cavities without inducement.

Simple fly-paper provides a sticky trap, which is hung
vertically and which retains flies on adhesive on its
surface when they land. Insecticide traps are similar,

20 being constructed from a material which retains insecticide
that is absorbed on contact by the insects when they land
on the surface of the trap. However, sticky paper covered
with flies is unsightly and difficult to handle.

Another type of trap is described in International

25 patent publication number W094/00980. Insects land on a
powder coated surface of a funnel on which they are unable
to grip with their feet and so they slide down the funnel
into a retaining box or sticky surface.

Electrical traps generally have a light source to

30 attract the insects. The insects land on a metal grid
charged to a high voltage and are electrocuted when they
bridge the gap between this and an earthed surface. Use of
a large grid at high voltage and the particulate debris of
disintegrating insects which is shed into the air are

a5 undesirable and can be a health hazard, for example when
used in food preparation areas. In addition, the powerful
light source illuminating the grid area and used as an



a high voltage power supply and it exploits the natural inclination of
pests to crawl over surfaces by providing a snooth nenber above retaining
means wWith spaces so that insects land on the trap and slide off the snpoth
menber 15 into the retai ning neans, which can easily be enpti ed.
-Preferably, the retaining neans conprises opaque material. This is

pref.erabl e‘{,@g.,,;st;@,‘ user who does not see the accunul at ed ?;&@?@ ts
rostarrc

Pref erably, e or each nenber is coated with 20 el ec

charged powder.  This powder stops the pest fromgripping, increasing the
| i kel i hood that the pest will fall into {he retaining neans. Typically, the
or each nenber conprises glass or plastifs material. 25 At | east

one of the retpiytardaAE8®i @ %eomﬁ%blsﬁg@e&nw A% BeOWa ﬂ"?@ ipgth an
attractant or foxi.c, substance Preferably, the attractant Is c en“from

one of col our, tq 06‘5 ®Pbod derived attractants or pheronones e.g. 30 for
housef li es, (Z) 9- tini acseriangecwdtbnthe Rredsamablinyention 06 pestbsrapce is a

bi ol ogi cal |y agdnipiq saBt ?étﬁnm?;hﬁeaﬁ&a' BhAJoHEYS IidhbRes HAUR ése a
| i ni ng t$ whi ch trgggéﬁl ests adhere, such as an, adhesi ve coating
v

Al ternat?vel y,SHaef Y- IR0t Re SHEERSES : a¥herein ttﬁ‘epQFrrieP%eg‘FE‘bFS escape
after being eximsmounted habavexithe retaining means such that a pest

displaced from the smooth surface falls into the retaining
means,
The present invention has advantages over prior art
10 traps in that it is a simple device which does not require
a high voltage power supply and it exploits the natural
inclination of pests to crawl over surfaces by providing a
smooth member above retaining means with spaces so that
insects land on the trap and slide off the smooth member
15 into the retaining means, which can easily be emptied.
Preferably, the retaining means comprises opaque
material. This is preferable for the user who does not see
the accumulated trapped pests.
Preferably, the or each member is coated with
20 electrostatically charged powder. This powder stops the
pest from gripping, increasing the likelihood that the pest
will fall into the retaining means.
Typically, the or each member comprises glass or
plastics material.

25 At least one of the retaining means and the or each
member may be provided with an attractant or toxic
substance.

Preferably, the attractant is chosen from one of
colour, food, food derived attractants or pheromones e.g.
30 for houseflies, (Z)~9-tricosene pheromone.
Preferably, the toxic 'substance is a biologically
active material.
The retaining means may further comprise a lining to
vwhich trapped pests adnere, such as an adhesive coating.
35 Alternatively, the trap further comprises an exit to
permit pests to escape after being exposed to the toxic
substance. By letting pests escape after exposure, they




substance. By letting pests escape after exposure, they WO 97/ 18704
PCT/ (B96/ 02893 3 can carry the toxic substance away and pass it on to other
pests. Preferably, the or each nenber is at |east part spherical in
cross-section. 5 Preferably, the trap conprises a plurality of
menbers, spaced from one another. These nenbers are generally all the sanme
shape in ongvd $7@rec. g. they could be spherical, tubular, dcumcsacozsymped or

pol yhedral . 10. The menbers may be arranged in a single row,
but preferably, the nenbers are arranged in two or nore rows, displaced
from one anot her. In this way the pestssfall down through the gaps, but
it is made nore difficult for themto escape again. 15 Exanpl es of

pest traps in sacocatamcehe thxibespbstante iawagnandnpass|itheon ke dtberi bed
wi th reference ggt%be acconpanyi ng drawings in which:- Figure 1 is a

per spective vigw of _a trap _according to the present jnvention; 20

Figure 2 is a crossPEREe5HN Yehr BaRh Athe®?¢hp "SPPRF gute at least part

spherical in cross-section. .
5 Preferably, the trap comprises a plurality of members,
spaced from one another.

These members are generally all the same shape in one
trap, e.g. they could be spherical, tubular, diamond shaped
or polyhedral. _

10 The members may be arranged in a single row, but
preferably, the members are arranged in two or more rows,
displaced from one another. In this way the pests fall
down through the gaps, but it is made more difficult for
them to escape again. _

15 Examples of pest traps in accordance with the present
invention will- now be described with reference to the
accompanying drawings in which:-

Figure 1 is a perspective view of a trap according to
the present invention:;

20 Figure 2 is a cross section through the trap of Figure

Figure 3 is a view from above of the trap of Figure 1:
Figure 4 is a perspective view of an alternative
arrangement for a pest trap according to the invention;
25 and,
Figure 5 is a perspective view of another example of
a trap according to the invention.

Figure 1 illustrates an example of a pest trap

30 according to the invention. A rectangular container 1
having walls 10 and a base 11 made of plastic or glass,
supports at the upper surface of the walls 10 several
cylindrical rods 3. Each rod is substantially identical

and made of transparent or semi-transparent plastics or

35 glass. The rods 3 may be hollow or solid and are mounted,
movably or fixedly, to the container 1 in two offset rows

4,5 spaced from one another. In addition, an attractant in



1; Figure 3 is a view fromabove of the trap of Figure 1; Figure 4 is a
per spective view of an alternative arrangenent for a pest trap according to

the invention; 25 and, Figure 5 is a perspective view of another
exanple of a trap according to the invention. Figure 1 illustrates an
exanple of a pest trap 30 according to the invention. A rectangul ar

contai ner hy8avaghgsal ls 10 and a base 11 nade of plastic ggﬂ@ng 893
supports at the upper surface of the walls 10 several cylindrical rods 3.

Each rod is substantially identical and nade of transparent or
sem -transparent plastics or 35 gl ass The rods 3 may be hol | ow or
solid and are nounted, novably or fixedly, to the container 1 in two offset
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of a light solPEBS/SIRRAY F BFoxigse: dithip orthﬁafzgg%%%r@ifoq%g%p%&% ed]c orm
wi thin the cosuxifase angnathe kdge.surface 9 on the base. As can be seen in
Figure 3, the appeasanth !¥e aBe@n in | Ffifite 03, t RBeURPPeatdnaC el af he
Contalneg 1 I%n%%c% of the upper surface of the container 1 is of a
continuous surface and the insect is encouraged to land and
crawl over the rods 3 by the presence of a light source
inside the container. Alternative ways to attract insects
include using chemical stimuli such as pheromones, food,
10 food derived additives, colour or visual markings, the
colour or markings being applicable to the container 1
and/or the rods 3. Using any of these attractants would be
effective even if the container and rods where made of
opague materials including polished metals or treated
1s cardboard, which provides an insulating substrate.

The rods 3 and interior of the container 1 are coated
with material which render their surfaces slippery to the
insect, for example, electrostatically charged powders,

_ Teflon ™, or PTFE.

- 20 Another example is shown in Figure 4. 1In this case
the container has a cylindrical wall 12 and a circular base
13. Mounted at the top of the wall 12 are multiple layers
14,15,16 of spheres 17 made of transparent glass or
plastics. At the base of the container is a layer of glue
25 18 for retaining insects which fall onto it and a light
source 20 powered by a battery 19 or mains supply to
attract the insects. The light is visible through the

transparent spheres. ' '

The surfaces of the spheres form openings through

30 which insects of an appropriate size will fall. The
spheres in each layer are juxtaposed and arranged such that
gaps in one layer 15 are offset from gaps in adjacent
layers 14,15. The spheres have smqoth surfaces and are
coated with a slippery material as described above. Small

35 black harkings 21 on the surface of the spheres and
attractants, such as feeding attractant (sugar or proteins)
or pheromones (e.dg. (Z)-9-tricosene for houseflies),



continuous surface and the insect is encouraged to | and and crawl over the
rods- 3 by the presence of a light source inside the container. Alternative

ways to attract insects include using chem cal stinuli
food, 10 food derived additives, colour or visual
col our or markings being applicable to the container 1
Usi ng any efoé¢imases attractants would be effective even
rods where nade of opaque materials including polished

such as pheronones,
mar ki ngs, the

and/ or the rods 3.

i f PCIREGR96/02883 ner and
netals or treated 15

cardboard, which provides an insulating substrate. The rods 3 and interior
of the container 1 are coated with materisal which render their surfaces
slippery to the insect, for exanple, electrostatically charged powde

Teflon [err],

In this case
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diamonds or polyhedra in place of the spheres; rods having
triangular or other polyfaceted cross-sections; and in
curved, circular or spiral form. Insects may be retained
within the container in various ways other than using
adhesive as described above, such as by lining the inside
of the container with a chemical or biological insecticide,
a layer of powder, a fluid or. desiccant.

In other cases as shown and described with respect to
Figure 5, it may be preferred that the insects are allowed
to escape again after coming into contact with a
biologically active chemical which they can spread amongst
the insect population. In this example, a number of
diamond cross section rods 22 are arrayed, spaced from one
another, above a container 23. A base 24 of the container
comprises flaps 25,26 which are inclined with respect to
sides 27,28 of the container. These flaps are arranged
such that there is a space between them at the bottom of
the container and optionally at either end forming an exit
29. Each of the flaps 25,26 is coated with a biologically
active material 30 which attaches itself to the insects as
they fall through between the rods and crawl to the exit,
so that the insects can carry this on their bodies and
spread it to other insects.

Sometimes insects are trapped to be used for research
purposes, so no toxic products would be included in the
container and the flaps would only be opened when the
insects are being transferred to another storage container.

Experimental data has been cbtained for a trap of the
type shown in Figure 4 by releasing 100 houseflies (Musca

ich



gaps in one |layer 15 are offset fromgaps in adjacent |ayers 14,15. The
Spheres have snooth surfaces and are coated with a slippery material as

descri bed above. Small 35 bl ack markings 21 on the surface of the -
spheres and attractants, such as feeding attractant (sugar or proteins) or
pheronmones (e.g. (Z)-9-tricosene for houseflies), WD 97/ 18704

PCT/ GB96/ 039837/m7edicour age insects to land. They are then gtsrigRsssby the
glue layer 18. The nultiple |layer arrangenent 14,15, 16 provi des a pﬁysi cal
barri er making escape difficult. Thi s physical 5 barrier is enhanced

by coating the wall 12 of the container with slippery material as described
above. Variants of the traps described above are feasible. For exanple the

tsgelloe ﬁfrthe NBOREE i SERY tmtbena sni\sarxm%irddl agugtdslpr trayt]}m@d{aow Rigace of
crgs:psgcte?onsggéﬂ%%l% (?msc??tﬁ? t % %p $ape'f'%$ é’ur%ﬁggg&? ﬁ"ay be

retai ned withi#&a*€he bomrapnuam placed oin bhegscentrs ohathestoep.adifhe ve as
described aboverasufds @®1BMrbd wm&«hsnarms& %fporcaewe:@élt;ala&@a M iehed

ggg.mcgglnéor bi Ol Ogi'ecalofl nse%tlcg ghe upper sphex' Qto provxde vzfsluualld or
attraction. The spheres were alsoc coated with (2)-9-

tricosene to attract flies by odour. The number of flies
caught in a 24 hour period using constant liéhting was
monitored and are as shown in tne table below. This can be
10 compared with the results for a conventional trap.
Parallel tests were done in an empty office of similar size
and then a further set of tests in an empty office for 13
hours light followed by 11 hours light.
It can be seen from the results in the test room that at
15 the end of 24 hours all the flies had been trapped using
the trap of the present invention. In the empty office
using 13 hours lighting, 98% had been trapped and in the
example of an office using 24 hours lighting 80% were
caught in the trap. By compariscon from the results for a
20 conventional insecticide impregnated cardboard trap in a
standard fly room it can be seen that only 45% of the flies
present are trapped.



In other cases as shown and described with respect to Figure 5, it may be
preeferrred that the insects are allowed to escape again after comng into
contact with a biologically active chem cal which they can spread anongst
20 t he i nsect popul ati on. In this exanple, a nunber of dianond
cross section rods 22 are arrayed, spaced from one another, above a

contai ner ABos#usrase 24 of the container conprises flaps 2BCP6B9dN2893 ar e
inclined with respect to sides 27,28 of the container. These flaps are
arranged 25 such that there is a space between them at the bottom of
the container and optionally at either engd form ng an exit 29. Each of the
flaps 25,26 is coated with a biologically active material 30 which attaches
itself to the insects as they fall through between the rods and craw to
the exit, 30 so that the insects can carry this on their bodies and
spread it to other insects. Sonetines insects are trapped to be used for -
research purposes SO no toxic products woul d be included in the container
and the fl «41] @1 M@n’é& overw&%aﬁga.ﬁsa bei ng
transferr 5 anot her stor age cont ai perinmental dat as been
obtained for a trap of the type shown |n Figure 4 by rel easing 100

houseflies (Misca WO 97/ 18704
PCT/ GB96/ 02893
Hours after Test room Empty Empty Conventional
start 24 h light office office Trap
(24 h light) (13 h light)

1 10 15 21 2
2 12 32 43 5
3 25 57 56 10
4 38 66 13
5 48 87 73 23
6 55 79 25
7 67 75 29
8 76 78 29
24 100 80 98 45




6 donesfica) into a standard housefly testing room of approxinately
‘30m err] maintained at a tenperature-of--25ferriC{ferr] 2[err]C. A trap was

placed in the centre of the room _ . The . tre mﬁgiggloured yel | ow and bl ack
spots were placed in the 5 ceft - he upper spheres to
provi de visual attraction. The 54 “' l H_Iko coated with (2)-9-

tricosene t flies by odourl: M Lig f flies ¢ in a 24
hour periohﬂ%g?ﬁgﬁgonstant | i ghting was nonitored and are %@ﬁgﬁ%WHﬂPn t he
tabl e below. This can be 10 conpared with the results for a
conventional trap. Parallel tests were done in an enpty office of simlar
'size and then a further set of tests in & enpty office for 13 hours |ight

followed by 11 hours light. It can be éﬁ§ﬂ¥_ron1the results in the test
roomthat at 15 the end of 24 hour the flies had been trapped

using the trap of the present invention. In the enpty office using 13
QZUL S Iiglhti R%:n 98%0§aétbeﬂp.t ft@z![&pjeéatﬁﬂébﬂ:ﬂkitsh% ¥aeRiring n@&fn%f:f hfﬁ usi ng
ours i o yere cau | e _trap. onmpari.son fromthe
results for ga di{}g °§ é‘c’%ﬁv@ﬁ?‘?%%%lhalJr}lsngctﬁutc?lsggnFﬁ%%g’é%"e%ﬁ’casr"(flgag?ﬁ; trap in
a standafd fl Wheg&ini Fheanr beackarenkiest ignmpunted odbovre the aeteindnat are
t rapped. means, such that a pest displaced from the smooth surface
falls into the retaining means.

2. A pest trap according to claim 1, wherein the

10 retaining means comprises opaque material.
3. A pest trap according to claim 1 or claim 2, wherein
the or each member is coated with electrostatically charged
powder.

15

4. A pest trap according to any preceding claim wherein
the or each member comprises glass or plastics material.

5. A pest trap according to any preceding claim wherein
20 at least one of the retaining means and the or each member
is provided with an attractant or toxic substance.

6. A trap according to claim 5, wherein the attractant
is chosen from one or more of colour, food, food derived
25 attractants or pheromones.

7. A trap according to claim 5, wherein the toxic
substance comprises a bioclogically active material.

30 8. A trap according to any preceding claim wherein the

retaining means further comprises a lining to which trapped
pests adhere.

9. A trap according to claim 5, further comprising an

35 exit to permit pests to escape after being exposed to the
toxic substance. '
T T
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WO 97/ 18704
PCT/ GB96/ 02893 7 Tabl e: No of housefties" Tr*drpped‘—i—n—a trap with spheres

over a 24 hour period Hours after Enpt y Enpt y
Conventional start 24 h light™ s Sl e 22 ‘ac"d of fice

Trap (24 h light) (13 h light) 1 ”IIIIl”I“ 15

21 . WO 9718702 PCT/GB96413893
53 25 ;a-f 10 4

38 66 ' 13 5 48

87 73 23 6 9 55

79 25 7 67 75

29 8 1076 A pest trap according to any preddiing claim , wh2Pe?d
100 rBshest
trap conpri si ngtlrg%t%f n?arllcgzjh rr’%%mr?s?rgng gtp lueraaﬁ | t%/aé%f ?pace'gh@part menper s

havi ng snoot h 55Ct48ff aces extending in a substantially horizontal |ayer
above the retai n| ng means, such that a pest displaced fromthe snpoth

surface of one QA ym "erdf | Seddifinkhe ebO! ghY' "PrdEihg G1atm? A
pest trap as cl a| ne l'aim 1" wherein
compr151ng a plurality of members, spaced from one another.

12. A pest trap according to claim 11, wherein the members
are arranged in two or more rows displaced from one
10 another.

QT




said nmenbers extend in two or nore |layers vertically displaced fromone
anot her+. 3. A pest trap as clainmed in claim2Z wherein the 15 sai d
menbers in one |ayer are offset fyodked: :['§-edi n the adjacent |ayer. 4.

A pest trap as clained in any one ) ng clains wherein the
menbers are rods. 20 5. A pest i in claim4 wherein the
rods. have pakeydpmedsed Ccross secti onsee

i

st trap as Gicavcessdosscl ai m-

4 wherein the 25 rods are tubular. 7. = A'pest trap as claimed in any
one of claims 1 to 3 wherein the menber$/Zre spheres or henispheres. 30
8. A pest trap as clained in any one the preceding clains wherein the
retaining neans conprises opaque nmaterial. 9. A pest trap as clained in
any one of the 35 preceding clainms wherein the nenbers are coated with
-9- electrostaticall .%’d powder. -10. A’'pest trap as clained in any one
of the preceding cldins wherein the menbers conprises gl ass
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5 or plastics material. 11. A pest trap as clainmed in any one of the
precedi.ng clai ns wherein at |east one of the retaining neans and the
menbers is provided with an attra’ﬂtisaSiketHQsBeenMﬁEﬁxi c substance. 12. Atrap

as clainmed in claim1l, wherein th 5 chosen from one or nore
of colour, food, food derived attr 3 1)
] upstarn:

onmones. 15 13. A trap as
clai med i nwdaiigresl, Wherein the toxic St conpri sePCI/GRISIRMBCcal | vy
active material. 14. Atrap as clained in any one of the preceding 20 '
clainms wherein the retaining neans furgfzer conprises a lining to which
trapped pests adhere. 15. Atrap as clainmed in claim11, further conprising
an exit to permt pests to escape after being exposed 25 to the toxic
subst ance.
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