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METHODS -AND-APPARATUS FCR PEST MONLTORLNG OR CONTROL 5  This
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controlling pests, and nore partlcul arly to the nonitor or control of
har nf ul social insects which live in coloniges and are capabl e of

communi cati on through chem cal signals,such as insects of the order

| soptera, and nore specifically, termtes. 10 There are
presently avail abl e a nunber of nethods and apparatus that may be
utilized for nonitor or control of harnful social i nsects. In
general, such nethods and apparatus are directed to controlling
pests_once they METHOBSIANE APPARATUS FORIPESTMONITORINGIOR!CONTROL
procedure. - After-detection, the pests are controlTed by inducing the
pests to |ngest or -otherw se. cone into contact with a toxicant in a

matrix whi dh i s.att r abhis imventiqresoncemarmethdds ayd ppparatéis dor monitoring
. or controlling pests, and more partlcularly to the monitor or control of
harmful social insects which live in colonies and are capable of
--AZ-communication through chemical signals, such as insects of the order
_  Isoptera,.and more specifically, t_errn_i_tes.__l__ e
10 . I _ _
_ o There are presentlv avallable a number of methods and
_..'apparatus that may.be utmzed for momtor or control of harmfui social
- .. insects. In general such methods and apparatus are directed to
controllmg pests once they have been detected as a result of a
15 . monitoring procedure. After detectlo_n,_the pests are controlled by
- inducing the pests to ingest or otherwise come into contact with a
- -toxicant in a matrix which is attractive to pests, particularly pests from
a specific nest or colony.

20 Subterranean termites typically dwell in soil and often form large
colonies. Members of the colony forage for food and burrow galleries
' or passageways in the soil outwardly from the colony nest, and
portions of food located by foraging termites are returned to the nest.
Termites communicate the location of a food source to other termites
25 within the colony by chemical signals such as pheromones. These.
characteristics may be exploited in the field of the present invention to
effectively control pest infestations. In the course of traveling to the
nest, an insect may leave highly specific trail pheromones which direct
“or recruit other insects to a food source. Subsequently, other insects,
30  ususlly from the same colony, detect the chemical signal and are thus -
directed to that food source.. Proper concentration and composition
of these pheromones can be species and colony specific, and trail
pheromones may be very different from feeding-initiating pheromones.
- Insects can leave feeding-initiating pheromones in a food source
35 . itself, communicating the desifability of the food. Deposit of specific
pheromones in a toxicant-containing matrix food source by foraging
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PCT/ US97/ 0624 tesulting in the control of large numbers of colony members due to
10 interactions with the colony before death occurs.
‘. In providing methods and apparatus for monitoring of and
'deliv_e'ry'bf'toxicaht to pests, it is advantageous to minimize disruption
_tb a site where pests have begun feeding. Where such a site is
15 located in the soil, site disruption is minimized, for instance, as
- 'desc_i_'ibed in PCT international publication 93/05004 and U. S. Pat.
~ No. 5,329,726, by using a station housing which is permanently fixed
into the soil and capable of being periodically refilled with replacement
monitoring and toxicant-containing matrices.
20
| Despite the availability of such methods and devices, there
exists a need in the art for methods and apparatus for pest monitoring
or control that are capable of use in above-ground applications where
placement of an apparatus within a hole would be impractical, such as
25 where pests are present in structures, trees, and the like, and which
- provides a stable, miriimaIly disrupted site where it is possible to have
the replenishment of toxicant-containing matrix with the ability to
restrict exposure to such matrix by pest control personnel.

30 In order to aid in the understanding of the present invention, it
can be stated in essentially summary form that it is directed to-
methods and apparatus for monitor or control of pests where pest
consumption of a matrix may be periodically monitored and
‘supplemented while maintaining a stable feeding environment for the

35 pests. The methods and apparatus can be used for in-ground and
above-ground interior and exterior settings such as structures,



- 2- -insects aids in recruiting other nestmates to the

t oxi,cant --eontai-ni-ng- . .........matrix,_.whereupon they forage, are exposed to
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control nethod. Toxicants to be delivered to insect populations are
preferably slowacting, lethal 5 at conB8entrations which do not repel
target insects, and capabl e of bei ng conbined with an insect food.
Insects directl y contacting or i ngesting the toxicant will not be
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structures, . treeslurality aﬂmlﬁodsedlsposled\bet\Ween the exterior surface and the D
- chamber The connecting means is for connecting the pnmary
housing to a secondary housing such that at least one of the orifices
15 = of the primary housing is at least partially ahgned with an orifice
- defined by the secondary housmg so that the chamber of the pnmary
" housing communicates with an interior chamber defined by the
secondary housing. The mounting means is used for mounting the
exterior surface of the primary housing to a mounting surface of a
20 - structure proximate to the pests to be monitored or controlied so that
at least one of the orifices of the primary housing is disposed adjacent
to the mounting surface to provide a pathway between the chamber of
the primary housing and the structure. A pest-edible matrix can be
provided inside the chamber for monitoring or controlling pests.
25 |
In_another of its aspects, the invention concerns an apparatus
for monitoring or controlling pests characterized in that the apparatus
- comprises a plurality of housings, bonnecting means, mounting means
. and at least one cover. The cover is used to essentially cover any of
30 the housing orifices not in direct communication with other orifices of
other housings or disposed adjacent to the mounting surface.

The invention also concerns an 'appar'atus for monitéring or
controlling pests characterized in that the apparatus comprises a
35 plurality of housings, mounting means, connecting means, and a
cover. The plurality of housings includes a primary housing and at
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T T  secondary :hou"s'ih"g"s?éoht'écts ‘the second-exterior surface of another of
S the housings. Thus, the first orifice of each of the secondary housings
10, s in communication with the second orifice of another of the housings
T - _.__.__so_'.__t_l;'_n_a_t "c.h'e__:_in_'t'eripr',__chambers _jof_'__ébhnect_ed_hbuSings_aré in’
I . communication with each other. The second orifice of one of the
~_ secondary housings of the apparatus is not in direct communication
"' with any of the fist orifices of the other housings. A coveris .
15 provided for covering the non-communicating second orifice.

The invention also concérns an apparatus for monitoring or
controlling pests characterized in that the apparatus comprises flexible
first, second and third sheets. The first sheet defines an orifice.

20 disposed therethrough and has a detachable flap disposed to cover the
orifice, a generally planar interior surface, and an cpposing generally
planar exterior surface. The second sheet defines a view port
disposed therethrough and has a detachable, movable viewing flap
capable of movement to cover and uncover the view port, a generally

25 planar lower surface, and an opposing generally planar upper surface.
The third sheet has a generally planar inside surface and an opposing
generally pla'nar outside surface. Means are provided for attaching the
interior surface to the lower surface at a first path at least partially
surrounding the orifice and the view port, thereby defining a volume

30 between the first and second sheets. Means are also provided for

. demountably attaching the inside surface to the upper surface at a
second path at least partially surrounding the view port and for
detachably mounting the exterior surface to a mounting surface
broximafe to the pesis along a third path surrounding the orifice.

35 ' '



connect abl e device or apparatus for use in monitoring or controlling
pests characterized in that the apparatus conprises.a_primry _housing, [10__
a connecti NWO®H966Tand a nounti ng neans. The primary housi ng PCT/US97/06241
conprises an exterior surface and defines an interior chanber and a
plurality of orifices disposed between the-gxterior surface and the
chanber. The connecting neans is for connecting the primary housi ng
to a secondary housing such that at |east one of the orifices 15 of the
primary housing is atinl @asthepof tiscdspects, theckiventibn @oncerris ae apparatus

housi ng cormuni Jf SRORRSHPEAT et BhetaherdErY ey 3p shdf yhé wPBatatus
secondary housi r@mﬁhsesratp\ulrallgy méehwsmgmamdi mmnntmmeang fphenountmg :
exterior surfac fe ' F=Fol=Ne
structure prom?r%‘tée ,{(Bﬁ?ﬁghff%%‘ to En&{%ﬁ% IE}B%#B% ontro gdg;sog‘f% .
at | east orfe of RmMXirpate tcr,&la;e pestshia %deﬂ#dﬁﬂﬁﬂﬁfmmWQMQamt%@nt
to the nounting t

the. primary hous aongefs SEuR RuLbRg8 08 LBl HahiRREn WRhANETHBUNEhg
provi ded i nsi de surtacenthroughrthe ﬂfshpﬂ&cer@dam eommunication pdth eachother
| n anot her of. |tt§"@§@¢%§sewﬁdldmﬁ%u Qn..concer.ns..an..apparat.us.. . for
moni toring or cont l'ing pests characterized i that "t he~ apparafus
conprises a plurality of- housings; connecting neans, -nounti:ng-neans-

and at | easg one coveThe iheertidfefurtiferiseitters sevaral h@éthhdﬁﬁuﬁusw of 30 -
the housing orifices not in direct c rrmtfﬂéﬁatlon vmth ot er éarlchesfor

ot her housings JIPRATEHRRA ggviessimilgr devices
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It is an object of the present invention to prowde methods and
15 --apparatus for pest monitoring or control that are highly effective in -
- monitoring pest colonies and/or controlling large pest. colomes with the
use of only very small amounts -of toxicant. '

It is another object of the present invention to provide methods
20 and apparatus for pest monitoring or control whereby toxicant is
applied in a strictly defined and controlied manner to minimize
exposure to the environment by confining the toxicant to very limited
quantities, coverage domain, and time periods.

25 it is yet another object of the present invention to provide
methods and apparatus for pest monitoring or control that are
environmentally responsible yet contemplate a minimal number of
simple components and steps.

30 . Itis yet another object of the present invention to provide
apparatus and methods for pest monitoring or control wherein the
apparatus may be easily and safely serviced while minimizing risk of
exposure to persons handling toxicants.

35 ~ Itis yet another object of the present invention to provide
apparatus and methods for pest monitoring or control that maximize



35  plurality of housings, nmounting neans, connecting neans, and a
cover-—Fhe—plurality.of..housings includes a prinmary housi ng and at WO
97140667 woO 97/40667 _ PCGUSo%ib6RaP 624 1
-4- | east one secondary housi ng, each housing having a first
exterior surface and a second exterior surface and defining an

I nteriof chanmber. A first orifice is disposed between the first-
exterior surface and the interior chanber, and a second orifice is

di sposed bet wagRidahe intake 5P pESE ﬁrﬁl@réléﬁlfléﬂﬁﬁ??@d@élﬂgtthé dnfibent 8f chanber.
The connectln% means can connect each t he seécondary housings to
at |east one toxicantysggx of the housi ngs such that the first exterior
surface _of each of the secondary housi ngs-contacts the second
exterior surface of_another, of- t he hou3|ngs Thus, the first orifice

of - each of- the secdHiER® %Egsnﬁ%d agvantages pi.thenpresent inyensionrwilhBesecond
orifice of ancigpret froh® alsiudyrgsthe following poftidn o ahk Hpetifivatiohather s of

connect ed housi n are mmuni catton with each other. The second
orifice of on&'B‘ﬂ‘ﬁ'r’P@d {he atta%ﬁ%ﬁ@% Mousi ngs of the apparatus is not in
di rect communi-cation . with any of the first orlflces of 1 he ot her

heusings. A cover IQGlY js aR'eRplcted SspSRice Vil '01% AR SRBBHMSR A9

second orlflce
an apparatus for pest momtonng or control representing the present

10 mventlon

S “FIG 2isa pérspective view.of the first embodiment of an
apparatus for pest momtormg or control representing the present

- invention.
— FIG. 3 is an enlarged 'pefspective-view of a housing of the first
embodiment of an apparatus for pest monitoring or control
representing the present invention. -
20 FIG. 4 is an enlarged top plan view of the housing of the first

embodiment of an apparatus for pest monitoring or control
representing the present invention.

FIG. 5 is an enlarged side view of the housing of the first
25 embodiment of an apparatus for pest monitoring or control
representing the present invention.

FIG. 6 is an enlarged bottom perspective view of the first
embodiment of an apparatus for pest monitoring or control
30 representing the present invention, shown without a matrix.

- FIG. 7 is an enlarged perspective view of a cover of the first
embodiment of an apparatus for pest monitoring or control -

_ representing the present invention.

35 '



The invention al so concerns an apparatus for nonitoring or

controlling pests characterized in that the apparatus. canpr.ises flexihble
first, secoW@%#8667hi rd sheets. The first sheet defines an of 7
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di sposed t her et hrough and has a detachable flap di sposed to cover t he
orifice, a generally planar interior surface; and an.opposing generally
pl anar exterior surface. The second sheet defines a view port
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V0 97/ 40667 FIG. 10 is a perspective view of the second embodlﬁl%/t % 9a7n/ 06241 ____W
10 apparatus for pest monitoring or control representing the present
invention. - | |

FIG. 11 is a perspective view of the first and second
embodiments of an apparatus for pest monitoring or control

15 representing the present invention.

FIG. 12 is a top plan view of sheet portions of a third
embodiment of an apparatus for pest monitoring or control

representing the present invention.
20

FIG. 13 is a bottom plan view of the sheet portions of the third

embodiment of an apparatus for pest monitoring or control

representing the present invention.

25 FIG. 14 is a perspective view of the third embodiment of an
apparatus for pest monitoring or control representing the present

invention.

FIG. 15 is a bottom perspective view of the third embodiment
30.' of an apparatus for pest monitoring or control representing the present

invention.

FIG. 16 is a detailed sectional view taken Qioﬁg line 16-1 6 of
FIG. 14, but with the third sheet of the apparatus dlsposed in

35 attachment to the second sheet of the apparatus.



- 5- In another of its aspects, the invention concerns an

apparatus...... ...for nonitoring or controlling pests characterized in that

t he appar av@9740667  conprises a plurality of housings and peRvidorag4ieans
for mounting the exterior surface of each of the housings to a
nounting surface 5 proxi mate to the pﬁgts I n side-by-side arrangenent
so that the interior chanbers of the housings are in comuni cation
wi th the nounting surface through the first orifice and in

conmuni cation with each other through the second orifice. 10

The invention further concerns several methods for using appar at us
and devi ces sim | arFiG this amarepegtie views of tae disst ard thigd embodiments

moni toring or &o&h appbiattsFoF b&st momtonng or contrbl tepréseriticetie Blfesfeh?

present |nvent|on to provi de net hods and apparatus for pest
moni-t ori ng ‘or IBYRAHEN- that are highly effect ive in moni tori ng pest
col oni es @and/or controlli ng large pest colonies with the use of only

very smal-l anounts of. toxica s. angt h bj ect of the
present invention 't r%'ﬁﬁqﬁﬁtmﬁﬁé"% of shagt p&’ﬁ#ﬂ ? fl‘?’éﬁ"a'best
moni toring or mbbdivhemmef ah\apparatusifor i lpest mon:tor&mobr edntraf astrictly.
defined and controll exposure to the
envi ronment byr gseﬁqrﬁq}ﬁrﬁ]ﬁe[sgﬁ’f i&\%ﬂr{i o5 very limted quant ities,
cover age- domai n;- and ti ne peri ods.

10 FIG. 19 is a bottom pian view of the sheet portions of the
e eoveme ... . ToUrth embodiment of an apparatus for pest monitoring or control

el representing the present invention.

FIG. 20 is an exploded perspective view of a fifth embodiment

15 - ofan apparatus for pest monitoring or control representing the present
invention.

FIG. 21 is an enlarged perspective view of a housing of the fifth
embodiment of an apparatus for pest monitoring or control
20 representing the present invention.

FIG. 22 is an enlarged top plan view of the housing of the fifth
embodiment of an apparatus for pest monitoring or control
representing the present invention.

25
FIG. 23 is.an ehlarged bottom perspective view of the fifth
embodiment of an apparatus for pest monitoring or control
representing the present invention, shown without a matrix.
30 The following portion of the specification, taken in conjunction

with the drawings, sets forth the preferred embodiments of the
present invention. The embodiments of the invention disclosed herein
are the best modes contemplated by the inventors for carrying out the
invention in a commercial environment, aithough it should be

35 understood that various modifications can be accomplished within the
parameters of the present invention.



25 It is yet another object of the present invention to provide
met hods and apparatus for pest nonitoring or control that are e
envi r onment Pl "W@gponsi bl e yet .contenplate a m ni nal nunber PET/USITO6241

si npl e conmponents and st eps. 30 It is yet another object of
the present invention to provide apparatus and net hods for pest .
nmonitoring or control wherein the ~ apparatus may be easily and safely
serviced while mnimzing risk of exposure to persons handling _
toxi cants. 35 It is yet another object of the present invention
to provide apRéféifFng W tBBhetawiRgs REEh dRalddP HeSEritios @fta ol that .
maxi m ze WO 97/ 40667 ’

PCT/ US97/ 06241 first embodiment of the present invention, reference is firgt.made to
toxicant i ntakeFfysPesy Gepleiting SpthfusCPOhUBRE S ipharalifie ofWRuRIng® 12,
toxicant uged. each preferably formed of a durable material which is preferably
resilient, essentially non-biodegradable, and temperature and ultraviolet -
radiation degradation resistant, such as any of various well-known
- polymers, inciuding polystyrene, as well as non—t_:orro'si\_/_e____m.t_a__t_ajnls and
wax.__' Referring to FIGS. 3 and 8, each housing 12 includes generally
10 - planar first exterior surface 13, opposing, generally planar second

. exterior surface 14, and defines interior chamber 15 capable of

" containing at least one pest-edible matrix 16 within surrounding inner

surface 20 partially defining interior chamber 15.

15 . . - -Asuitable matrix is any matrix suitable for the pest.species
being monitored or controlled and is preferably formable from fibrous
or modified fibrous substances, e.g., cellulose-containing materials.
Suitable cellulose-containing materials include, but are not limited to,
paper, paper products {either 100% virgin paper, recycled paper, or a

20  combination of virgin paper and recycled paper), cotton linter,
cardboard, paperboard, wood particles or wood fiour, recycled paper
or cellulose ethers such as methyicellulose,
hydroxypropyimethylcellulose, and hydroxybutylmethyiceliulose,
.commercially available under the tradename of Methocel® {trademark

25 of The Dow Chemical Company), or other agricultural fibers. These
materials can be bleached, typically with one or more solutions, e.g.,
aqueous solutions, of bleaching chemicals. Paper products and cotton
linter can optionally be textured or roughened and can also optionally
comprise a plurality of laminated plies.

30

For use with termites and other pest species which are
attracted to, or reliant on, the presence of sufficient moisture, water
can be added to the matrix and the matrix can further comprise a
humectant or other moisture adjusting means for maintaining the

35  moisture content within the interior chamber typically at a preselected
level. Pheromone mimics and other components making the matrix



Furt her objects and advantages of the present invention wll be 5

apparent froma study of the followi ng portion of the specification,.the __

cl ai ns, anwotdramosstrt ached dr awi ngs. FI G lpcrussvnsxql oded -
perspective view of a first enbodi nent of an apparatus for pest
moni toring or control representing the prggent 10 invention.

FIG 2 is a perspective view of the first enbodi nent of an

apparatus for pest nonitoring or control representing the present

invention.  lawractive or non-repelléitQo the Sestisptticy BERgARbARBAID ¥€ Vi ew of a
housi ng of the flrrcstw P enbodi rren?eof ’?r?happar gt us -for pest

moni tori ng or €eAtrpled can also be pravjdetant i ng the present invention. 20
FIG 4 is an enlarged top plan view of the housing of the first

enbodi nent of an apparatus.for pest .nopnitoring-or conyrol  ~ =~ . '~ 0 T
representing the pr@&rﬂ"a rl'?(/@?ﬂ‘?%’%? include a toxicant, pretter%rléorga yeichis

enl arged si de sfoswaetingheviioh Jantbe impleyriatéd or incotporated idthent of an
appar at us for pegt, Mop Lo NP SRS hdnitoring of susieutbd Tatc Kbty Present
without insect control be desired, the matrix may be utilized without
toxicant. Suitable toxicants are for example, chemical insecticides, . . .
insect growth regulators, microbial pathogens or toxins derived
10  therefrom such as those described in PCT international publications

WO 93/23988 and WO 83/24011. Preferred chemical insecticides are -

those described in PCT international publication WO 93/2401 1,
particularly preferred are those insecticidal compounds referred to in
the claims of PCT international publication WO 93/24011, and more

15 ~  preferably hexaflumuron. Compounds which are structurally similar to
hexaflumuron as disclosed in U.S. Pat. No. 5,556,883, or other acyl

' urea comppunds as disclosed in U.S. Pat. No. 4,833,158, e.g.,
flufenoxuron, may also be utilized. Other suitable toxicants may
include certain benzoylphenylurea-compounds like those disclosed in

20 ~  U.S. Application Serial No. 08/745,387, filed November 8, 1996, and
U.S. Provisional Application Serial Nos. 60/029,742, 60/029,747, and
60/029,748, all filed November 8, 1996, and the toxicants disclosed

- in PCT international publication WO 96/32009. U.S. Pat. No.
5,556,883, U.S. Application Serial No. 08/745,387 and U.S.

25 Provisional Application Serial Nos. 60/029,742, 60/029,747, and
60/029,748 are all iﬁcorporated by reference herein for their teachings
of various pesticide compounds which could be used as the toxicant in |
connection with the present invention. '

30 Self-tapping stanchions 22 are attached to inner surface 20
proximate to opposing first corners 23, and bored stanchions 24 are
similarly attached to inner surface 20 proximate to opposing second
corners 25. Each housing 12 defines housing first orifice 26 disposed
between first exterior surface 13 and interior chamber 15, and housing

35 second orifice 28 (see FIG. 4) disposed between second exterior
surface 14 and interior chamber 15. Each housing 12 includes a



FIG 6 is an enlarged bottom perspective view of the first
erbodi-nent—oef ..an -apparatus for pest nonitoring or control 30

repi esent i ngva 9m0ps7esent i nventi on, shown wi thout a matrix. PCTI/USI706241
FIG 7 is an enlarged perspective view of a cover of the first

enbodi rent of an apparatus for pest nonitemiarg or control

representing the present invention. 35 WO 97/ 40667

PCT/ US97/ 06241 -7-

FIG 8 is an en|wmdt|hgtmeam$)lfmncmhmmfg ithe & seeondhouking such that
epresenting « npBcafoh il FRusi s & fedd Breilydifkned with orffice | .
perspective vi evZ®tefineddynthestaaiidrbousing {i.e., the bmoa:qmmeatale ihor pest
moni toring -or COrhRuniGitic Wit Bch BEh&h) $3%tNat interior chamber 15 of the
o 5 _ first housing communicates with interior chamber 15 defined by the
second housing. As shown in FIG. 3, proximate to first exterior
surface 13, each 'housing 12 further includes perimeter shoulder 30,
.. and proximate.to second exterior surface 14, each housing includes
R periméter step 32,...:whe'reby first exterior surface 13 of each housing
10 - 12is capable of mating engagement with second exterior surface 14 |
e . of another housing 12. Disposed at each perimeter shoulder 30 are a
CLEZ 7. phrality of channels 33, with each channel 33 including a barbed,
outwardly projecting, latching finger 34 (see FIG. 5) wh»ch is adapted
to function as a one way snap mechanism. Positioned at each step
.15 ... 32 is a plurality of mwardly projecting notches 35 disposed to
oL correspond with channels 33 of another housing 12. Each notch 35
- includes slot 36, so.that a housing 12 may be attached to another
. housing 12 by snapping each finger 34 into one corresponding slot 36
as first exterior su_rfaoe 13 of housing 12 is positioned in mating
20 engagement with second exterior surface 14 of the other housing 12.
Each housing 12 may be removably and interchangeably connected to
other housings 12 by relative flexure of fingers 34 with respect to
slots 36 and disposing each finger 34 into one slot 36. Detachment
of housings 12 so positioned in mating engagement may be
25 effectuated by use of a bladed instrument, such as a screwdriver, into
one of pry grooves 37 defined in each housing 12 proximate to second
exterior surface 14. .In addition, each of housings 12 may be
removably and interchangeably connected to other housings 12 using
any of a variety of connecting means rather than the previously
30 described fingers and slots.

_ Referring to FIG. 4, the configuration of housing first orifice 26
may be modified, typically enlarged to a preselected size, by removing
- oneor more fr_angible breakout portions, inciuding large breakout
35 portion 38 and opposing small breakout portions 39 disposed between
interior uprights 18. Of course, it wili be recognized that the breakout



I nventi on. FIG 10 is a perspectlve vi ew of the second

enbodi nent of an 10 apparatus for pest .monitoring.or._control_ .

repr esent ivag ot/liggsPr esent ~invention. Bcrosohoki 2
perspective view of the first and second enbodi nents of an apparat us
for pest nonitoring or control 15 reprgsenting the present invention.
FIG 12 is a top plan view of sheet portions of a third enbodi nent
of an apparatus for pest nonitori ng or cont rol representing the

present i ”Ve”tb&"horﬁquu%tratcfd in FIG. 4 ﬂ%x%g\a?x%rﬁﬁt ﬁﬁéntﬁi:taé‘d&‘#‘%Wan th.e. |

sheet portions of t ar at us
moni toring or R@akeyt portions maérpbeglm sed awrppmkocaﬁveﬁﬂn mum%

FIG 14 is a pepsmeéfernfg to FIGOB, dppokitig H\a@ﬂ@%ldmetpl&fe Aétches 40are

f
o020 1o L b ] o oo s Sefu e e
third emtﬂgdl rrfma éAd duspéswwjaaaﬁﬁtwsamlmms:thdmmgt platélﬁoﬁsh fwnirsr ol
representing HexIBSe matnx holding plate retta:nmg fmger 41 '

" As illustrated in FIGS:7 and 8; cover 42 includes generally. - =22

planar cover outside surface 43, cover inside surface 44, and a pair of
10 cover stanchions 45 disposed adjacent to cover inside surface 44

proximate to diagonally opposite corners of cover 42, Cover 42is .
preferably formed of a durable material which is preferably resilient, .. - .. .- S

essentially non-biodegradable, and resistant to temperature and
ultraviolet radiation degradation, such as any of various well-known

15 polymers, non-corrosive metals and wax. Each cover stanchion 45
defines cover bore 46, and cover outside surface 43 defines a pair of -
countersunk portions 47 corresponding with cover bores 46. Cover.
bores 46 are disposed for alignment with self-tapping stanchions 22 of
housing 12 when cover 42 is mounted to housing 12, as will be

20 described. Cover 42 further includes cover perimeter shoulder 48, and
disposed at cover shoulder 48 is a plurality of cover channels 50, with
each cover channel 50 including a smooth, outwardly projecting
latching finger 52. Consequently, cover 42 is capable of mating
engagement with second exterior surface 14 of housing 12 by

25 snapping each latching finger 52 into one corresponding slot 36 of -
housing 12. Once engaged with housing 12, cover 42 essentially
covers or conceals housing second orifice 28 (see FIG. 4) of housing
12. Cover 42 positioned in mating engagement with housing 12 may
be detached using a bladed instrument within pry grooves 37. Cover

30 42 may be removably and interchangeably connected to any housing
12 by relative flexure of latching fingers 52 with respect to slots 36
and disposing each Iatching finger 52 in one slot 36. Further, cover
42 may be removably connected to housing 12 using any of a variety
of connecting means rather than the previously described latching

35 fingers 52 and slots 36. For instance, as previously noted, cover
bores 46 are disposed for élignment with self-tapping stanchions 22,



FIG 16 is a detailed sectional view taken along |ine 16-16 of FI G
14 - but-—wi-th-t-het-hird-sheet-.of ..t he apparat us .di sposed in 35 at t achnment
to the sécoMO 8667 of the appar at us. WO 97/ 406 @ET/USITI06241
PCT/ US97/ 06241 ' - 8-

FIG 17 is a perspective view of the first-1@d third enbodi nents

of an apparatus for pest nonitoring or control representing the present

i nventi on. 5 FIG 18 is a top plan view of sheet
portions of a fearthat when cover 42 isnérghgeshwithf hausing 12, durtheror  pest

To 1" O T Eediment of soyer haReTGRINGY2 HinPbE RERbmoMAGY W esing .
L ___._athreaded fastener, such as a self—tapplng screw, not shown,
dlsposed through each cover bore 46 and threadably engaged in each
5 se!f-tappmg stanchlon 22, Preferably mounted to cover inside surface
- 44 are one or more moisture units 54 to adjust moisture content
- '-w,ithie-the present invention. Moisture units 54 may be formed of any
—zzizsuitable moisture retaining material, for example, an absorbent,
' spcnge-like material, and mounted to cover, 42 for iristanc'e, by
10~ adhesive. Moisture units 54 may in some instances be used to adjust
L mmsture content-w:thm lntenor chamber 15 toa preselected level.

SO Referring to FIGS. 1 and 6, generaliy planar matrix holding plate
' 56 havmg tabs 58, may be removably mounted to housing 12 by
15 snapplng each tab 58 into one matrix holding plate notch 40, with
--matrix holding plate 66 maintained in place by matrix holding plate
| i:..=retaining fingers 41 (see FIG. 3). Alternatively, matrix holding plate
56 may be disposed in permanent attachment to housing 12, for
instance, by permanently attaching tabs 58 within matrix helding plate
20  notches 40, by integrally forming matrix holding plate 56 with housing
12, or by otherwise suitably attaching matrix holding plate 56 to
housing 12 utilizing any of a variety of fasteners, adhesives, or the
- like. Matrix holding plate 56 serves to operably hold matrix 16 in
‘place in interior chamber 15, and may also display instructions,
25 - notices, and other pertinent information to users upon removal of
~-cover 42 from housing 12.

Referring to FIG. 1, housing 12, referred to as primary housing
.60, may be mounted to mounting surface 62 proximate to a location
30 - of known insect activity in such a manner that first exterior surface 13
{see FIG. 6) of housing 12 is mounted to mounting surface 62.
_Interior chamber 15 will then be in communication with mounting
-surface 62 through housing first orifice 26 (see FIG. 6} which is
| drsposed adjacent to mounting surface 62 to provide a pathway
35 between interior chamber 15 and mounting surface 62. Mounting
g surface 62 may be located indoors or outdoors, may be the surface of



fourth enbodi nent of an apparatus for pest rmnltorl ng or control

representing the . present._.invention.. FLG_.20.i.s..an L
expl oded pwoerpkéve Vview of a fifth embodi ment 15 QETQ@ggaﬁggatus )
for pest monitoring or control representing the present

I nventi on. : FIG 21 igyan enlarged perspective view of

a housing of the fifth enbodi ment of an apparatus for pest

noni toring or control 20 representing the present invention.

FIG 22 is an %@ﬁume,tapcrfh% msrﬁw of atﬂ?se hyneber @imﬁéleahuf.&h

enbodi mrent of an appar at us

rmnl arin or- COI’] r-ol
representing t@ePHRIALElY sﬂeemdo amd prepared fgr intervention by creating aF| G 23 i s
an enl arged bolgaehvag fRPRRE iivsacts W difin TaB&e&é 4 Pnountmg surface g21bodi nent of -

an appar at us f% pest

nifori or. C t th
present inventi %““%\% RRIRFY °‘é5'%%?q 1o mountlng suyface 62 62°na eseerll_hgng ©

fol | owi ngsport Ia@aom‘pﬁshedsﬂﬂqn'étamiel Wdl§p®|$ﬁfg & fastener, ot slown,

with the draW| ets rth, t ref t.s of th
present inventi 87# 9?’?1 ‘é!?rBBEﬁqTﬁ Pﬁ&gﬁt Sb)ﬁ"g ' thsgr ei n
are the best mmceoaz.emmeafasdemstmay |bwselewed from pmse_ntmga\mlabbhe

- fasteners including screws, nails, pins’ ‘and the Tike. In addition, -~ - - —- - ——

primary housing 60 may be mounted to mounting surface 62 by other
10  means, including magnetic means, adhééives, caulk,_énd tapes. For
monitoring or control of insects or pests, matrix 16, containing an
insect toxicant, if desired, is disposed within interior chamber 15 of
 primary housmg 60 as descnbed ‘and mo:sture may be added to
| mousture units 54 and cover 42 is snapped into mating engagement
15 W|th primary housing 60 at second exterior surface 14 (see FIG. 3).
| Also, matrix: 16 may in some instances be prowded without toxicant,
- whereby monitoring of suspected insect actlwty in an above-ground
' .'se'tting may be accomplished prior to use of toxicant to control
insects. '
20 .
~ Cover 42 may, in addition, be removably secured to primary
housing 60 by use of threaded fasteners through cover bores 46 (see
FiG. 7) and into self-tapping stanchions 22 (see FIG. 3), thereby
lessening the chance of unauthorized or accidental removal of cover
25 42, Cover 42 is used to essentially or substantially cover housing
second orifice 28 (see FIG.4) which is not in direct communication
with (i.e., not immediately adjacent to) any other orifices of other
housings or disposed adjacent to mounting surface 62 of the
structure. Primary housing 60 and cover 42 thus maintain matrix 16
30 in an environment within interior chamber 15 that preferably has
relatively restricted air movement so as to minimally disturb foraging
insects or pests, and which, when it is desired, is substantially light-
free and controls moisture evaporation. Housing 12 and cover 42
isolate matrix 16 from the environrh_ent, preventing exposure to
35 toxicants by persons encountering the present invention, as matrix 16
cannot be accessed from any external opening of housing 12 or cover



I nvention in a commercial environnent, although it
shoul d be
Bg?g:ﬁgod tha-;hi\é:” ous nodi fications _can bhe. gx:corrpn shed -wi-t hi-n. th25
rs resent invention.
PCT/ US97/ 0 4%’ P V0 977140667 9 renpEt
Referring now to the drawings for a detail d of
escription of a

enbodi nent of the present invention, refefgﬂEe IS fPrst made to

FI GS. 1-8 depicting apparatus 10 i ncl udi ng a plurality of housings 12 5

each preferabl
resilient, ess)é é\qﬁ%nonéﬁ c?éla}éﬁ,elmt;ﬁéismre%sehvmlﬁ A

radi ation degr adhvamuelys)rgﬁgme étam%aeglageﬁdd%ndgé e%% Wr@nf?fﬁ(ﬂ'theav' 0' et

nown

|
pol ymer. i ncl ughig, ebupe/ Goversa 2l imatabl@ betweensi st RASHIAN and

pl anar first exceyewng E‘GPFE—ES'SSQ? ¢ ‘S‘gﬁg&,&% Q'g%%er éﬁﬁhwt@ﬁ%ﬁa& iy 10

first

anar- second
gét?” or SHrfaCﬁoﬂlsﬁl\ ﬁ%r@éﬂlﬂ@@ZBnismomommdber 15 capabl e of

nt ai ni ng-at | east one pest-edible matrix 16 w thin surrounding inner
surface 20 part iral y defining. i nterior chanber 15,

_in the event that mounting surface 62is non-planar and defines
e —an- edge through_which-msect .access to.the present.i invention.is to .
» - oceur, one or more different-sized breakout portnons may be provnded
10 .. in primary housing 60, so,. for example, as shown m FIGS. 1 and 2,
. where mountlng'surface 62 includes edge 66 through whlch msect
. access. to the present invention is to occur, large breakout portnon 38
(see FIG. 3) may be removed from primary housing 60 prior to
= .' mounting to mountlng surface 62, and primary housing 60 mounted
15 . - so that the edge of housing 12 which formerly comprised the large -
. breakout portion-38 is-disposed in engagement with edge 66. Also,
_one or -more additional breakout portions may be provided in housing .
12, such as small breakout portions 39 (see FIG.-3) which may be
removed from primary housing 60 prior to mounting to mounting
20 surface 62.. Small breakout portions' 39 are particularly advantageous
where insect access to the present invention is desired through an
orifice smaller than that provided by large breakout portion 38, for
instance, when the present invention is to be disposed in engagement
with elevated pest tunnels.
25 - _ |
Insect consumption of matrix 16 may be monitored by viewing
through cover 42 where cover 42 is transparent or translucent, or by
~ removing cover 42 from primary housing 60 when an essentially light-
" free environment is being maintained to reveal matrix 16 through
30 housing second orifice 28 {see FIG. 4}, while maintaining primary
housing 60 in place with respect to mounting surface 62. In the event
that a substantial portion of toxicant-containing matrix 16 has been
consumed, as illustrated in FIG. 1 by matrix 16 present in primary
~ housing 60, additional toxicant may be delivered to the insects by
35 mounting another housmg 12 referred to as secondary housing 70, to
- -primary housing 60 by snapping fingers 34 of secondary housing 70



15 A suitable matrix is any matrix suitable for the pest species
bei-ng-foni-t er ed--or- -cont-rol-led-and is..preferably. formble fromfibrous

or nodifieg, (f -}ry substances, e.g., cellul ose-containing %624
Sui t abl e cel ose-containing materials include, but are no mte jto
paper, paper products (either 100% virgin, paper, recycled paper, or a 20

conbi nation of virgin paper and recycl ed b per), cotton linter,
cardboard, paperboard, wood particles or mood flour, recycled paper

or cellulose e .
h;/dr oxygr o;S)yI Er?ﬁyﬁcéﬁuﬁglaz%fmgw hﬁﬁ%’lngx ut y contdﬁw tc‘ Ffmpo-’s% ,'s
commerci al |y atypically subatmmailhesmﬂadmand intershangeablé with p(timardenar k 25
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materials can
aqueous sol uti engagemept avith, m@amémwg; 60papith fwsbe&tﬁr@ranafa@ctt%mf

linter cag optisg a.l,aawy%as%g W(ﬁdus%sé@léﬂg&%%@ 18¥dc6A8 ea&éx@opasaf%@w

conprise a plurality of amng)oe | | es For use wit
termtes and oPh@FiMAY:haysieg \Mﬂ%h"'&ﬂ@g first orifige 26, 0f secendary; el | ant

on, the presen%uefngsvbfuémgat |eEst Parislly mgﬁéd with and CoMeniddRg to the
mat ri-x:-and. .t he Li-X- er, co%n? hu ct nt or ot her
moi sture adj ustVYrT%@) HH&W@ ?Qﬁ° prifice of primary housma REAAUBAIVWI t hi n

the interior chigdees pi'é’éérﬁahhﬁteﬂorfhl‘ﬁhﬁ%ﬂ 6 defined by pnhﬁ\/\ehou?ﬁ@reﬂone
m m cs ari% ot h%r\a\? ? mépngmtve tn?o mnt%nor chamberxl 5 of secondary housing 70
S e and begm to consume matrix 16 therem because the mtenor chambers
' of pnmary ‘housing 60 and: secondary housmg 70 arein-- -
commumcatlon with each other. By attachment of cover 42 to
'secondary housing 70 in the manner previously described with respect
15 ° - to attachment to primary housing 60, the present invention may be
" constituted in an extended, stacked form, providing additional matrix
16 in'an environment where the interface hetween mounting surface
62 and primary housing 60 has remained Iargely undisturbed, whereby
 insects may move from matrix 16 of primary housing 60 to matrix 16
20 of secondary housing 70 with minimal disruption to their feeding
environment.

Clearly, after a substantial portion of matrix 16 of secondary

housing 70 has been consumed, as may be revealed from periodic

25 monitoring of activity in secondary housing 70, yet another housing
12 may be added by mounting to secondary housing 70 in a manner
similar to that previously described with respect to mounting of
secondary housing 70 to primary housing 60. Further additional
housings 12 may be similarly added, thereby forming an extended

30 stack of housings 12 attached to primary housing 60. Addition of
housings 12 does not disturb the pre-existing network of access
galleries or passageways previously established between the termite
colony or nest and primary housing 60. '

35 - A stack of housings 12 mounted to primary housing 60 may be
disassembled and reassemblied with the relative position of individual
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- 10- _ - .attractive.or non-repellént to the pest species_being. .
moni t or ed orwo 97/40667 controlled can al so be provided. PCI/USI706241
The matrix may al so include a toxicant, preferably one which is 5

sl ow acting, which can be inpregnated or incprporated into the
matrix. Alternatively, should nonitoring of suspected insect activity
wi t hout insect control be desired, the matrix nay be utilized w thout

t oxi cant. Sui t abheusinygs Clihwitiin ¢hé stack befrigetherébynirderchargeabis, i afewjth

' h I - al A . NS .Jefd Y. . 0
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particularly pre err ar e t ose nSecti C conpounds e _
the cl ai ns Bf Pmoumngreﬂmmnmdqoemheaasects mmﬂmogn mamx Irﬁraf the 15

escar | amuy on as. NEA-heGimE P BBt o Ryribgy Bhidipg #o:, v ¥ 1120 1
urea conpounds as disclosed in U S. Pat. No. 4,833,158, e.g.,

f |l uf enoxuron, rmay al s& | Bbirbé ze,pﬂlgﬁr awﬁqp}&nbggﬂ Gﬁﬁﬁﬁua??housmg

i nclude certain benzo enylurea co oun ose di'scl os€d
20 U.S. Appl i €8tfrem SEN"&!“QNB' any $2gneyin some instpresbe a&P}""l@"ﬁ?erand

U.S. Provi ghonal jrf\gehéahi prifiafehbasiniyBo vl iRt itPplage/ BRAcKéd toand
- mounting surface 62, in order to provide insects wnth a famnhar and -
stable interface between the envuronment |ns|de or on mountlng e
surface 62 and inside housmgs 12 and primary housing 60.

15 - Inthe event that matrix _held_ihg.plate_ 56 is re[hovapiy, mounted
: to housing 12 and after all or a portion of matrix 16 in housing 12 has
-been consumed, if desired, a new, replacement matrix 16 may be
disposed in housing 12 by removing matrix holding plate 56 from
. housing 12, placing the new, replacement matrix 16 within interior
20 chamber 15 after removal of any remaining portion of original matrix
' 16, and thereafter replacing matrix holding plate 56 by inserting each
tab 58 of matrix holding plate 56 into matrix holding plate notches 40.

In a second embodiment of the present invention, two or more
25 housings 12 are arranged in side-by-side arrangement, for example, as
depicted in FIGS. 9-10, showing a pair of housings 12 and a pair of
covers 42 removably attached in side-by-side fashion to mounting
surface 62. Mounting surface 62 has been appropriately selected and
- prepared for intervention by creating a pair of pathways for the insects
30 to gain access to mounting surface 62 proximate to each housing 12,
with each interior chamber 15 communicating through a respective
housing first orifice 26 {see FIG. 6) with an insect pathway at
mounting surface 62. Small breakout portions 39 are removed from
adjacent sides of each housing 12 thereby permitting communication
35 directly between -housiﬁgs 12. Matrix 16 is dispoeed-Within interior
chamber 15 of sach housing 12. As noted, mounting of housing 12



60/029,748, aII_fiIed November 8, 1996, and the toxicants discl osed
in PCT_international. publication W 96/32009. U S. Pat. No.

5, 556, 883.w A@“ Gpplication Serial No. 08/ 745,387 and U.S. pcTnuse7/o6241
Pr ovi si onal pfl cation Serial Nos. 60/029,742, 60/029, 747, and

60/ 029, 748 are all incorporated by referggce hereln for thelr teachlngs
of various pesticide conpounds which couﬁg be used as the toxicant in
connection with the present invention. 30 - Sel f-tapping

st anchi 22 ch . . :

opposing 11 rtodBPHBHES Surtach 62 ay Bl adtEinithed by disposing a fitBNef! ¢ 10
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r“-surface: I nterior hoysi ng
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-11- _ As described, covers 42 may also be secured to housmgsqré gsglﬂ 06241
o of threaded fasteners through cover bores 46 (see FIG. 7) and into
= "jse!f-tapplng stanchions 22 (see FiG. 3). ‘When monitoring indicates
- that a substantial portion of matrix 16 in a housing 12 has been
Sloee10 consumed, one of the pair of houslngs 12 may be removed from
. —..__....mounting surface 62, and a new, replacement housing 12 substituted
el LTl iherefor. Prior to attachment to mounting surface 62, a corresponding
" small breakout portion 39 of a new replacement housing 12 can be
. removed, so that upon attachment to mounting surface 62, a new
15" replacement housing 12 communicates with remaining original housing
T 7 12 through the openings in the housings 12 formed by removing the
- small breakout portions 39. In this way, insects feeding in remaining
original housing 12 may freely move into a new replacement housing
- 12 to consume additional matrix 16. Subsequently, when insect
20 ° feeding in a new replacement housing 12 has been established,
' remaining original housing 12 may be replaced with another housing
12 while a new replacement housing continues in place with respect
to mounting surface 62. It will be apparent that alternative
replacement of a housing 12 of the pair of housings 12 may thereafter
25 - contmue indefinitely, with a high degree of insect environmental
continuity achieved by replacing only one of side-by-side housings 12
at any given time. It will be recognized of course that, where more
than two housings 12 are employed in a side-by-side array,
replacement of one or more selected housings 12 may occur such that
30 at least one housing 12 where insects are feeding does not have to be
replaced during each replacement operation.

First and second embodiments of the present invention may be
 used concurrently, as depicted in FIG. 11, where a plurality of
35 housings 60 is attached td mounting surface 62, with each housing
' 60 communicating with at least one other housing 60 through a



connecting means for connecting it to a second housing such that '
orifice 28.of the first housing is at |least partially aligned with orifice
26 ‘defi ned WO WM66econd housing (i.e., the two orifices arePCEUSI7I6241

comuni cation with each other) so that interior chanber 15 of the 5

first housing communicates with interior chgaber 15 defined by the

second housing. As shown in FIG 3, proximate to first exterior

surface 13, each housing 12 further includes perineter shoul der 30, and
proximate to sedneakcantmﬁtmn andfﬁwse%usawebcnmhng:mmingjmth more
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i ncl udes sl ot 3gom@munigation withsether mqamga)ﬁ #in eache sidecthareet through
housing 12 by S"a&iﬁbﬂﬂaﬁﬂﬂbéa't@@%e%dt"ﬁ&nﬁﬁﬁ &ﬂrmWhﬂﬁmbﬁrc&f 36..

as first exterior surface 13 of _housing 12-1's positioned i n mating 20
engagement wi t h SEeOPAaNLRewsings Qi f ace 14 of the other housing 12.
Each housiyyg 12 may be renpvably and interchangeably connected to

ot her housings 12 by relatiye t|exure of. fingers. 34 th-pespegt to ° -
slots 36 and di sposi r# "Eha‘?!'h"f“f"l"[q F"Qﬂ"g'?\'gﬁdéﬂ%t Brigarg, °UBE-'£9<§C

of housings 12 secpndaty hoasings mmaw aﬁngamtum)bé)dusisased inf f ect uat ed
D e o ee it 4¥BRhn et G5 o5h Y Lo piroliappes. 178"
exterior surfacaegard, Unsaedtermmurmam 3fofhanss secpnde?y fwysing 70 may be
15 _fixed in stacked mating engagement with second exterior surface 14 N
of one of the primary housings 60 or another secondary. housing 70, ..
- and/or.a small breakout portion 39 of one housing 60 may-be removed
and the opening in the housing 60 formed thereby placed adjacent to
the opening in another housing 60 formed in the same manner
20 (removal of its small breakout portion 39) when housings 60 are
permanently mounted in a side-by-side configuration.

in a third embodiment of the present invention, and as depicted
in FIGS. 12-16, apparatus 10 includes a plurality of thin, flexibie first
25 sheets 180, each having generally planar sheet interior surface 151
{see FIG. 12) and opposing generally planar sheet exterior surface 152
(see FIG. 13), defining sheet first orifice 153 (see FIG. 13) disposed
through first sheet 150, and including flap 154 disposed to cover
sheet first orifice 1563. Flap 154 may be integrally formed with and
30 attached to first sheet 1560 by cutting first slits 155 through' first shest
150 to simultaneously form flap 154 and sheet first orifice 163. As
shown in FIGS. 12-13, first slits 155 do not form a continuous
perimeter of flap 154 due to the presence of connectmg fmgers 156,
which serve to attach fiap 154 to first sheet 150 at sheet first orifice
35 153. As will be described, flap 154 may be detached from first sheet
150 by grasping tab 157, pulling flap 154 to tear cdrinect_ing fingers



renbvably and i nterchangeably connected to other housings 12 using
anyof -—variety of -connecting neans rather than the previously 30

descri bed fwogsiossand sl ots. Referring to Fiperukertét
configuration of housing first orifice 26 ’ may be nodified, typically
enlarged to a preselected size, by renoving._ one or nore franglble
breakout portions, including |arge breakout 35 portion 38 and opposi ng
smal | breakout portions 39 di sposed between interior uprights 18. O

[ 1 0
;g#/r 3297}5 6\941 196, {1ire0y eXpdsingdhdeiFirbt 8Akie!153. Alte\%tj\?éw Qhth

portions il usttefarepceofilG. 18, & releasable adhesivecovepdnatshowndmavhel
breakout porti qfispsEed e sHesNERRACR SUMAEE! 1B é&fémgoa%dtmrhpwma 153
12. Referrlngtogl?ﬁlg 4-SL gmatrlx gg e notches 40

al so defi ned byneiaad ¢ ﬂgPr]g"O Sohhat; sheet "6‘ 9@ g% d A may; be expps PY 5
14, and disposeaenisiiing ahe releasalle attesive boVal, ng pl ate notch 40 is
flexible matrix holding plate retaining finger 41.

~ Although not essential to the present invention, each flap 154
~may ‘additionally. define, as depicted in FIGS. 13 and 15, sheet second
orifice 160 disposed through flap 154 and include second flap 162
10 - disposed to cover sheet second orifice 160. Sheet second orifice 160
emme s eme .. thus defined is smaller in area than shest first orifice 153. Second
""""" e flap 162 may be integrally formed with and attached to flap 154 by
| cutting second slits 163 through flap 154 to simultaneously form
second flap 162 and sheet second orifice 160. In a manner similar to
15 " that previously described with respect to first slits 155, second slits
' 163 do not form a continuous perimeter of second flap 162 due to the
presence of connecting fingers 156, which attach second flap 162 to
flap 154 at sheet second orifice 160. Further, second flap 162 may
be detached from flap 154 by grasping second tab 164, pulling second
20 flap 162 to tear connecting fingers 156, thereby exposing sheet
second orifice 160.

Also as illustrated in FIGS. 12-16, apparatus 10 includes a

plurality of thin, flexible second sheets 166, each having generally

25 planar lower surface 168 (see FIG. 12), and opposing generally planar
upper surface 170 {see FIG. 13}, defining view port 172 {see FIG. 14)
disposed through second sheet 166, and including viewing flap 174
disposed to cover view port 172. Viewing flap 174 may be integrally
formed with and attached to second sheet 166 by cutting arched slit

30 176 through second sheet 166 to simultaneously form viewing flap
174 and view port 172. As shown in FIGS. 12-13, arched slit 176
does not form a continuous perimeter of viewing flap 174 due to the
presence of perforated edge 178, which serves to bendably attach
viewing flap 174 to second sheet 166 at view port 172. As will be

35 described, viewing flap 174 is capable of opening and closing
movement with respect to view port 172 by bending at perforated



As illustrated in FIGS. 7 and 8, cover42 includes generally planar
cover outside surface 43, cover inside surface 44, and a pair

cover stanchMShg749667di sposed adj acent to cover inside surface PQ‘IUS97106241

proxi mate to di agonally opposite corners of cover 42. Cover 42 is
preferably fornmed of a durable material whiebh-is preferably resilient,
essential |y non-bi odegradable, and resistant to tenperature and
ultraviolet radiation degradation, such as any of various well-known 15
pol yners, non- coedgei 128 nandiis alsoccapable B& detachment from secand sheet 166

defines cover borgnégzaﬁ@gvﬁg\nﬁé f@i} ?*ﬂetosiérai-%‘f&mgoée%ﬁtgﬂse%e“’@% of

count ersunk porti rresp wi th cover

bores 46 are di srsber@@\ff@cpmﬂlm@wmmm {i7 Zs epedditignsllyg FE8Snd 4 bB depicta

h 12 wh '
_dglsjg:f Pged CO\e/(ra]r(iﬂ%‘s |‘EY18‘F]'tﬁ|nl nc?t[gestﬁ@g\%#&é;fglsbzeaaﬁ '??M gﬁn&%lly planar
di sposed at Scoveinside surtacesH82 4see piGy m.ta;nd)ppewag gengfally plaser vm th

each cover channglytside sifrtdtd 1933sedFGh3put wardly projecting
| at ching finger 52. Consequently, cover 42 is capable of mating

engagenment wi th second exterior surface 14 of housing 12 by 25 snappi ng

each_latching finger Frsthéecoritbaf@thirdpieets959, qtséiﬁma‘ 180 may Beusi ng .
S, Or

e erOa0C Rl nhat o S uakle i8S B & o lexhp. cereraln;Sisngp, o
42 positionad inpaterial} sticdegs eepvlyieric shaetithgt &opﬁunaliy metallizgedlerached
Usi g 2 bl aded, | el VLK BeROl SRS HemEIkE, o6, nd Aihtibe
rel.ative flexure fofmedtafHransparentors trahshicenht meatedatls towosisiplify iB§pection, = =
and di sposing eagl) gl Y Sfadud & providh an’Esentidity ight Fide' SRirodYAt for
- preferably thin, flexible matrix 184 (see FIGS. 14-1 6) as will be
15 . described. Although not critical to the present invention, other than
the materials being ones which are essentially resistant to insect
attack, first, second and third sheets 150, 166, and 180 are = _
preferably formed of a durable material which is essentially non-
biodegradable and resistant to temperature and ultraviolet radiation
20 degradation. '

Thin, flexible matrix 184 is provided and may be selected to be
any pest-edible matrix that is suitable for use associated with the
monitoring, reduction or elimination of the pest species being

25 monitored, and is flexible to provide the capability to conform in an
advantageous manner as the third embodiment of the present
invention is attached to a non-planar surface. As used herein with
respect to descriptions of a matrix, the term "fiexible" will be deemed
to include a matrix formed as one or more continuous physical

30° structures that have a relatively high degree of flexibility, such as a
paper sheet-like structure, and will also include a matrix formed from
an aggregated group or collection of independent particulate
structures, such as wood particles, wood flour, or the like, with the
members of such aggregated group or collection capable of relative

35 movement with respect to each other so that the aggregated group or
collection as a whole is capable of flexing movement when contained



42 may be renovably connected to housing 12 using any of a variety

of connecting neans rather than the previously described |atching 35« == ---

fingers S53veswdeskpts 36. For instance, as previously notedPCFHR706241
bores 46 are disposed for alignment with self-tapping stanchions 22,

WO 97/ 40667 -22- PCT/ US97/ 06241
- 13- so that when cover 42 is engaged with housing 12, further

attachment of cover 42 to housing 12 may be acconplished by using a
t hr eaded f ast epgtweén fiistoandisecdiid sheeisnts06 ane] 68 als Iséreimafter . di sposed

t hrough each cqver.boye_46.and thre | i .

sel f-tappi ng saﬁ?ﬁ,’m E?.x' é?%ﬁ"gbfg&:ﬁ%%?@ggﬁggé \ggﬁﬁgr%s??i%atgl}rface
44 ﬁ_r_e oRe or muterislselected fuomi thosé discussiedsabavei ipt connectionewith the
within the present.i ' ' ' ' "
sui tabl e, moi spOoyEBEfEdRent o i Bredat invéhfRY shfodd S Ffiattx 784
sgﬁnge-l i Be matemaiais, flaxiblesokuntker, moatsix £84 4ary ipeludesa sexieanpguch @s
adhesi ve. Mis = : ' [ H!ﬁ?ﬁ&‘ @i

noi sture cont eﬂ’fk!sﬁem t%l%aﬁ?tgtdde'%srsleghaﬁﬁef )%gbﬁf)ﬁ g'%%i)'gsse ect'é@“lﬁgd\%?w

suspected insect activity without insect control be desired, flexible
e MALTIX 184 may be utilized without toxicant. o

10 Each sheet interior surface 151 may be fixed to lower surface -
o 168 of second sheet 166 by folding along first fold line 185 and
oo .0 attaching first sheet 150 and second sheet 166 together along first
" path sides 186 which at least partially surround sheet first orifice 1563
) and view port 172. Thereafter, flexible matrix 184 may be placed into
15" volume 188 (see FIG. 16) defined between each first sheet 150 and . -
second sheet 166, and sealed into place by fixing sheet interior
surface 151 to lower surface 168 at first path interior side 190
preferably while preserving the pliable, flexible nature of matrix 184,
first sheet 150 and second sheet 166. Such fixing may be
- 20 accomplished by heat sealing or a number of other means well known
" to those of ordinary skill in the art.

Referring to FIGS. 12-16, each inside surface 182 of third sheet
180 may be demountably attached to upper surface 170 of second
25 sheet 166 by folding along second fold iine 192 and pressing together,
' for demountable attachment along second path 194 which at least
partially surrounds view port 172. Fold line perforations 193 are
provided for detachment of third sheet 180 from second sheet 166 as
will be described. Demountable attachment of third sheet 180 to
30  second sheet 166 may be accomplished using releasable adhesive 196
disposed on inside surface 182 of third sheet 180, or by any of a
number of other modes of demountable attachment including
attachment using a zipper, attachment using hook and loop fasteners,
and attachment using a plurality of snaps.
35



Referring to FIGS. 1 and 6, generally planar matrix hol ding plate 56,

havi ng- t-abs--58, .- 2%% be renovably nounted to housing. 12 by 15 snappi ng
each tab 58 WOPHHHE natrix hol di ng plate notch 40, with  mAGTYENRIHNg

plate 56 maintained in place by matrix hol ding plate retaining

fingers 41 (see FIG 3). Alternatively, mt23-x holding plate 56 may
be di sposed in permanent attachnent to housing 12, for I nst ance, by
pernmanent|y attaching tabs 58 within matrix hol ding plate not ches 40,

by integrally fornincReferring tadil@i 1@, sheet esterigrisurfanesi 53 Of first shest or py
otherw se suitab{yp \?ﬁé\?%’ &E}PE? ) %B%i’éd"ﬂ%%ﬁf}gaﬁﬁ l’h‘Buntmg surmﬂgg 12

utilizing any of a eners esl
Matrix hol di ng plsee&1Ge rﬂf@%&mﬂﬂied'@eﬂ?folnfeﬁtﬁ at third pgtl"llégﬂnsurroundmm ace

ininterior Chafmﬁretjfﬁst BRfAcEENE 2 byarf sph%rimtdfuﬁéam%uoms fomtlces
and ot-her pertinept infornma

n r,
from housi g 12 adhesive taps. 108! hBeuBki i will bo-ieaoBHIZer hat AYmerots SBeF o
to as primary howsdes of ﬂembin&taauam rﬁauntuﬁd ftret sheett 150 tdUidraplara?
proxi mate to a | ocati.on 30 %7 ct a |v1tg/ i,n such,a nner
that first extermouNtingssirfaces mam wilk be, dircusged each 1o nt ed
to_mounting surfsibiéli.e., flexible) hbesmgrurﬂhaot)e(rseéEFlGL |1l4)tfbﬂ‘nebdwaf|rst

e R ") et 5 §econa sheBt 16 & B UMM I Bla L) 02

provi de a Ppat hwedetabhablyamoeated to epper sutfach 70 bf sedomdsheethd 66uot ace 62.
g/ﬁl;?;'cggo - ' ?égon?icﬁllaarﬁe TRNshfy LARBGY akaf s sheeP4B0PRES beBRY e the
o : detached from a second pliable housing unit 200 by detaching along
K .___fold line perforations 193. .

15 - __ . By forming first sheet 150, second sheet 166, third sheet 180
' _.and matrix 184 of pliable, flexible materials, by fixing first sheet 150
. to second sheet 166, by demountably attaching third sheet 180 to
second sheet 166, and by detachably mounting first sheet 150 to non-
planar mounting surface 197 or to another second sheet 166 so that
20 ‘their pliable, flexible characteristics are preserved, each pliable housing
unit 200 may be disposed in conforming attachment to an uneven,

- non-planar surface. Of course, it will be appreciated that each pliable
housing unit 200 may be mounted to a generally planar surface with
equal efficacy. Also, first sheet 150, second sheet 166 and third

25 - sheet 180 are capable of maintaining an environment within volume
- 188 that has relatively restricted air movement, controlled moisture
evaporation, and is essentially light-free.

, In a method of the present invention, flap 154 may be removed
30 from first sheet 150 of a pliable housing unit 200 to expose flexible
" matrix 184. In those instances where a second flap 162 has been

provided, second flap 162 may be removed from flap 154 while
maintaining flap 154 in connection with first sheet 150 in order to
expose a relatively smaller area of flexible matrix 184, with the area of

35  flexible matrix 184 to be exposed in a particular situation selected on
the basis of a number of factors including insect activity, placement
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- 14- a structure, such as a home, or a tree,- fence; or-sinitar ---—aﬁd—————-
i s WORTH67at el y sel ected and prepared for i ntervent?@'ﬂ“ﬁ%ﬂmatl ng
a pat hway for the insects to gain access to nounting surface 62.

Mounting of primary housing 60 to nounti rRg4surface 62 may be 5
acconpl i shed, for instance by disposing a fastener, not shown,

t hrough each bored stanchion 24 (see FIG 3) and into nmounting
surface 62. Thehireiteristiss,nand bevismhmnmi factors muebeast éxpaoted| abl e

br ity hous: ndoEBSrAE YRdITmBIR) Aidis Nk, fibre ool dihbgle tape

means, i ncl udi ﬁ@&rhga@taeo proyited waﬂlnee |re|@ovabwbaqklmdurlag@oraga and
ronitort 1, o SRRk, Shoh BaREL a0 bASEY Tt teea, S Gl hoffing

primary hé&usi ng:mzoamma dmhalaﬁrdnmmgedj te nenyplapangsnting surface

noi sture uni ts {g BRckiffEt6tothe! .ﬁséé@pwﬂcaw Qfﬁﬁhbﬂ%ﬁméﬁﬁgétlﬂé with

prinmary housing 60 at second exterior . surface 14 (see Fl G Al so,
matrix 16 may iam snr@parmtraﬁeegns@ugsfw. TR{ Tor inteivention; Ry preating a

wher.eby .noni t Orﬂaﬁﬁw%fy for THE Ghstts 1o cgdin Aetbys to nhdhri%ﬂwgabﬂfﬁcél rmnd- o B DL

setting may be gI Itc? pF(Q p 5,' (I)l'{ rr%a%yui?\%té)rzcets it may I)e prefcer&)le -to mount

i nsects.

: 10 pllable housing unit 200 so that viewing ﬂap 174 is disposed to be
'upwardly liftable, in order to help prevent entry of extraneous materlal
" into pliable housmg unit 200 in the event that thlrd sheet 180 does .
not form a tight attachment to second sheet 166. Due to the pliable,
flexible nature of each pliable housing unit 200, it is possible to
15 detachably mount a pliable housmg unit 200 to surfaces that are

curved, undulatlng, rough, uneven or otherwnse drstmctly non-planar.

After mounting pliable housing unit 200 to non-planar mounting
surface 197, third sheet 180 is peeled back from second sheet 166 to -
20 ‘reveal upper surface 170. Thereafter, viewing flap 174 is bent away
from second sheet 166 at perforated edge 178 to reveal a portion of
flexible matrix 184 through view port 172. Moisture may be added
to flexible matrix 184, for instance by injecting water at multiple
points in flexible matrix 184 using a syringe until the moisture content
25 is in a desired range, which may be 65% to 70% total moisture for
some applications. After moisture content is adjusted, viewing flap
174 is bent back to cover view port 172, and third sheet 180 is
reattached to second sheet 166, whereupon pliable housing unit 200
is prepared for use.
30
Subsequently, insect consumption of flexible matrix 184 may be
monitored by peeling back third sheet 180 from second sheet 166,
and bending viewing flap 174 away from second sheet 166 to reveal
flexible matrix 184 through view port 172. Where second sheet 166
35 and third sheet 180 have been formed from transparent or translucent
materials, inspection of flexible matrix 184 may be accomplished by



20 ' Cover 42 may, i iti
_ y, in addition, be renovabl '
E?uea gg 60 by use of threaded fasteners through cover bgrzgcirq‘ed oo Primary
Ié . () angyg omaueezel f -t appi ng stanchions 22 (see FIG 3) 'tﬁ’eres;??'66241
4ZSSESL2? deighancg ?f unaut hori zed or acci dental rennvél of cover 25
: 4. use o essentially or suBStantially c h [

second orifice 28 (see FIG 4) which is not i ' Y Cormuni oot i o

, , £ . \ di rect conmmuni cati

with (i.e., not inmediately ad v i. f § 2 h

_ N ! jacent to) any ofher .ori

housi ngs of di sirestly vieung braugfsean shad 168 angttigd stiget°186. !
structure.. Pr i nel¥one pabli Bird 3AecOY80 fénd Setorithsiiet t6GwrrbendiBO30 | in
DR n . ntef i'or -~ chanber 15éht erably has '
et vely T esewtmitaprt e oo sacotd AT IR " 10 or i ng

or - pest s7 and which, whén it is desired, is i i

free and controls noisture evaporatiqn. Hd s'ir'ﬁ ’ Izjiafgil?Stan'tla‘l Iy ' ght-
i'solate ne@rix 16 friontheneventshag "",taBPélv%?#'ioﬂ?g ex-pé‘gﬁ&gé?lﬁ&%ng '

toxi cants. b - C B {
cannot be -ag b AieXiBle fridtiix @A had bee durmuemdd,iadditionaltoxipantdnay be; 6

om any ext ni i
V\A:ZLD59 7/ 40667 - delivered to th)é .in)s(ecetrs%ayl a88ﬁ15' rrﬁgré)_ftoﬁeb‘ﬁf-ESn'éa?niﬁ

fiéRible
- --matrix to_the location where the pest feeding has ‘.’_‘r‘c'-“"_’edg%.;/blg'sgw oozt
. detaching third sheet 180 from second sheet 166 at fold line | |
B ¥ JE _perforations 193 (see FIG. 12) and detaching viewing ﬂa_p 174 from
R -_-'-'se_é.ohc_!' sheet 166 at perforated edge 178, thereby exposing view port

77377972, Next, another pliable housing unit 200 is prepared for use as
-~ previously described, and mounted to uppei' surface 170 of second
°__ sheet 166 of the original pliable housing unit 200 by alignment with
15 - the original pliable housing unit 200 so that view port 172 of the '
. “original pliable housing unit 200 aligns with sheet first orifice 163 of
" the other pliable housing unit 200, or by mounting the other pliable
housing unit 200 partially to the upper surface of second sheet 166 of
the original pliable housing unit 200 and partially to non-planar
20 °  mounting surface 197 so that view port 172 of the original pliable
housing unit 200 at least partially overlaps with sheet first orifice 1863
of the other pliable housing unit 200. Due to the flexible
characteristics of each pliable housing unit 200, the second pliable
housing unit 200 may be disposed in conforming attachment to the
25 .. original pliable housing unit 200, and this attachment may be
accomplished by any of a variety of modes of flexible detachable
‘mounting, including foam adhesive tape. In this way, insects may
move from fiexible matrix 184 of the original pliable housing unit 200
~ to flexible matrix 184 of the second pliable housing unit 200.
30
it will of course be appreciated that after a substantial portion
of flexible matrix 184 of the second pliable housing unit 200 has been
. consumed, a third pliable housing unit 200 may be added by mounting
to the second pliable housing unit 200 in a manner similar to that
"35 " previously described with respect to mounting the second pliable
" housing unit 200 to the original pliable housing unit 200. Further



42, and al so serve to prevent noisture Ioss whil e enclosing matrix 16

of vari ousw FI’ esent ed shapes -and-si-zes:~As-1s- appar ent—fromthe- T T

above desc 149867 cover 42 is novabl e between a first posi ®C3PSI706241
covering hou3|ng second orifice 28 and a second position wherein 5
housi ng second orifice 28 is not covered-26- In the event that
mounting surface 62 is non-planar and defines an edge t hr ough-whi ch-i nsect

access to.the present i nventjon .is occur,, 0 re
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pest tunnels.
will be left in place, attached to non-planar mounting surface 197 in
order to provnde insects with a familiar and stable interface between
their environment inside non-planar mounting surface 197 and pliable
15 housing units 200 attached to original pliable housing unit 200.

Clearly, the first and third embodiments of the present invention -
may be used concurrently when the relative sizes of housings 12 and
pliable housing units 200 are appropriately selected. As depicted in

20 FIG. 17, for example, primary housing 60 may be attached to
mounting surface 62, secondary housing 70 may be mounted to
primary housing 60, and a pliable housing unit 200 may be prepared
for use as previously described and mounted to second exterior
surface 14 of secondary housing 70 by disposing pliable housing unit

25 200 so that housing second orifice 28 of secondary housing 70 aligns
with sheet first orifice 153 of piliable housing unit 200, with
attachment of pliable housing unit 200 to secondary housing 70
accomplished by any of a variety of modes of flexible detachable
mounting, including foam adhesive tape. In the event that no

30 secondary housing 70 is present, pliable housing unit 200 may be
attached to primary housing 60, and in addition, the first embodiment
of the present invention may be used with the fourth embodiment of
the present invention in a manner entirely similar to that previously
described.

35



| nsect consunption of matrix 16 may be nonitored by vi eW| ng through
cover: 42 wher-e--cover 42— s-t-ransparent..or..transl ucent,, . by

removi ng' covWo WAM&Tom pri mary housing 60 when an essent | al | y PCEg$e7/06241
free environnment is being maintained to reveal matrix 16 through 30

housi ng second orifice 28 (see FIG 4), whiR2-maintaining prinmary

housing 60 in place with respect to nounting surface 62. In the event

that a substantial portion of toxicant-containing nmatrix 16 has been
consuned, as illustralra fouwrth enbodipentiof ithe p@emsenenﬁ!w 28 fgpicted in

housi ng 60. add! i@gay 8t8ﬁ(i§me]aeﬁ3bf%edﬁlls‘t‘éﬁﬁeﬂm s m?s@ 80 gy
mount i ng anot her housin erred to as secon Qusi n

primary housing. be lb&em’ﬁ&mpﬂgeti f?ﬂj’ér%sml%m@é(ﬁfrﬂ& ip, ﬁ'@ﬁ!hlﬁggq'@efa“v

WO 97/40667" " pignar opague material, while each second sheet 1 66 rivay bdS97/ 06241
-16 - : I Nt o g rimary housi n% . Secondary housing 70
i s 5 tyseeanatyls'si%megrﬁf art in, Jhaqlh'argemr hﬁpﬁaﬁ@ért!ﬂm&m OTwi th
primary ‘ tradémb%nwn%naﬁem@éeﬁmema%umméox513 o‘fff#‘ét BRéeét 180ed in
mat i ng . ' gferrent W|th %ﬁ% JE%IrSt exterior
surface 13 of s %?ta E6tby sttachingy

exterior surf aQetédether along. fxrstqiathfslﬂﬁé 1 Smﬂﬁd ﬂﬁsﬁﬁatlﬁéﬁtehi@ﬁ%r &) 19111, st
orifice 26 of Se(fglnowex by placing. ﬂexnble matrix 184 into volume 188 and sealmg
10 - into place at first path mtenor side 190 With second sheet 166
. formed of a transparent or translucent material, monitoring of insect
consumptnon of flexible matnx 184 may be accomplxshed by peehng
. back third sheet. 180 from second sheet 166 revealing transparent or
_ translucent second sheet 166. In addition, viewing flap 174 may be
15 .- ..bent away from second shest 166 at perforated edge 178 for direct -
- inspection of flexible matrix 184 through view port 172. '

In a fifth embodiment of the present invention, as depicted in
FIGS. 20-23, apparatus 10 includes a plurality of housings 312, each
20 - preferably formed of a durable material which is preferably resilient,
essentially non-biodegradable, and temperature and ultraviolet
radiation degradation resistant, such as any of various well-known
polymers, including' polystyrene, as well as non-corrosive metals and
wax. Each housing 312 is similar to housing 12 of the first
25 embodiment but is not depicted as having a square-like shape as
housing 12 is depicted in FIGS. 1-6. Each housing 312 includes
generally planar first exterior surface 313 (see FIG. 23), opposing,
generally planar second exterior surface 314 (see FIG. 21}, and defines
. interior chamber 315 capable of containing at least one matrix 316,
30 typically two matrices 316, within surrounding inner surface 320 {see
FIG. 21) partially defining interior chamber 315. A suitable matrix can
be selected from those discussed above in connection with the
previous embodiments of the present invention and can either inciude .
.. a toxmant selected from those discussed above or not include a
35 | toxlcant



housi ng 70 being at |east partially aligned with and conmuni cating with
housi ng segond orj ficé - 28- of -primary-nousing 60 Consequently, = .
i nsects pr@gpe%{‘g? interior chanber 15 defined by primary hBGi’l“ﬁ&"’%‘u 10
may freely nove into interior chanber 15 of secondary housing 70 and begin

to consune matrix 1 6 therein because the2Bnterior chanbers of
primary housi ng 60 and secondary housing 70 are in conmuni cati on
wi th each other. By attachnent of cover 42 to secondary housi ng
70 in the manner previously described with respect 15 to attachnent to
primary housi ng 60, RefiérrigeerPIG.| 2V £5¢1F-8ppiRY siBnchions 322 are-aftabhégt ed in
an extended, stacked form. vidi ng additional matrix _ N 16 in an
envi ronnent -- whi® &R SY ‘@rgé PIRXIMakH 1N BRAPSIAG TUSt Fatners 323, two 62 and

pri mary housi naoﬁéb bmdh?csféé' éeg"_'db?[lsééh& bored sslt'sﬁé)ﬁ@lné gs{mrse%w'n inFIG.
I NSects no rom L1 X 0 rg mary. rnousi O matr.l X .
of second ?ly_ héﬁgiaﬁﬁ nﬁaﬁ'\(ﬁ CHFHEFB mner gﬂ‘??%?l% Pioximnate Lty opposing

envi ronmant% second corners 325,'ﬁida'Mbyﬁdmﬂ%mﬂehhngim%mV c'méé'bbﬁaii of )
matrix 16 of segon e . [ as..been. cons as may be
reveal ed from %gqchﬁé% 327.""2%"‘_"’"":483‘?@0%A&?BF"HE‘?’F\(/Ffﬂ?cﬁﬁgggdﬂﬂﬁ'ar y
housi-ng - 70, yesutface 320 poaximege to:self-tappirid 8tarohidres. 322 dEdgh ihoushiglng t.o.-.
secondary housi 10 RN et i Si I Aar A=\ y
doscri bed wi th 3 28ibs BolBRHres orffice 326 SRIHE 230 glRpRbaB BB,

pri mary RA6usi nfirstoextegior isurfagedd 13 andlinterior chamber 318 apd hoRsing/ be
simlarly ‘added, JJs f p @i L B € - sings 12
at't actied to pr ?ﬁg{,§& r?gﬁf’sélenﬁ%“éggeAgmt?%ﬁH%%@sedbe%\Qleen %&%@?n@?ﬁ@“does not
di sturb the pr8sutfacet3 angtlmtﬁrnorcﬁhamb@rsaw- Proximate tpofirssrexderior .. -

passageways prguHgiee!31 3 séatH hetsiAg®! 28aRheN hcldddd pétimeter shoulderc Ol Ony or
”_fSt and pri rrar“}/p)hggal and %?’bximate to second exterior surface 314, each housing
15 7" 312 includes perimeter step 332, whereby first exterior surface 313
of each housing 312 is cabéblé of mating engagement with second _
exterior surface 314 of another h’dusing 312. Disposed at each
| perinieter shoulder (lip} 330 are a plurality of channels 333, with each
channel 333 inciuding a barbed, outwardly projecting, latching finger
20 334 (see FIG. 23) which is adapted to function as a one way snap
“mechanism. Positioned at each step 332 is a plurality of inwardly
projecting notches 335 disposed to correspond with channels 333 of
another housing 312. Each notch 335 includes slot 336, so that one
housing 312 may be attached to another housing 312 by snapping
25 each finger 334 into one corresponding slot 336 as first exterior
surface 313 of housi'ri'g 312 is positioned in mating engagement with
second exterior surface 314 of another housing 312. Each housing
312 may be removably and interchangeably connected to other
housings 312 by relative flexure of fingers 334 with respect to slots
30 336 and disposing each finger 334 into one slot 336. Housings 312
can also be removably and interchangeably connected to other
housings 312 by inserting appropriate fasteners, e.g., screws, through
bored stanchions 327 of one housing 312 into bored stanchions 327
of another housing 312. Detachment of housings 312 so positioned
35 in mating engagement may be effectuated by use of a bladed
instrument, such as a screwdriver, into one of pry grooves 337




35 - A stack of housings 12 nounted to primary housing 60 may be
di sassenbl ed -and reassenbled -wi.th.the relative_position of individual

WO 97/ 40667 WO 97/40667 - BEFUSE%286 241
-17- housi ngs 12 within the stack being thereby interchangeabl e,

or with the renoval of selected housi?®gs 12 in which matrix 16 has
been substantially consuned. Also, placenent of "a new, unused

housi ng 12 between a housing 12 having current insect.activity and
primary 5 hodsifingdsip eash houring 312 preximate tossecond: a¥teligh SHEFRERX 16 of
the new hagiy Nghd & fadtéritirs Havedbdtirl (186d 18 @4eurdnfifled housings 312! ¢

w Il be recognized that .although re r housi rom

mount i ng surface tBEemﬂf‘?\h"'@Sﬁ'H’QH%?ngi\’lgégg;fe IBgSBéF‘PaH%’?Q%GanChiPHsg&ir al,

primary housing GRerédf, byerehfving thefasenepd fravh tHe bored Seandhions S27A.ape

s o s AR, S0 P {2 BBt and TR HEhgASHY
housings 12 and pyoniecyed e dther Iusings 312 using any of a variety of other
connecting means rather than the previously d_escribed fingers and

.~ slots and/or fasteners and bored stanchions 327. ...

10 . The configuration of housing _fi_'rs_t'_ onflce 326 may be modified
by removing one or more bre'a_kmj't portions, including large breakout _
portion 338 and opposing smallbreakoutportlons 339 disposed -
between interior uprights 318. - Of course, it will be recognized that

. the breakout portions illustrated in FiGS. 21 and 22 are exemplary.

‘15 - only, and that additional breakout portions may be disposed at _
numerous locations in housing 312._Housing 312 further comprises
four partially bored stanchions 340 attached to inner surface 320
proximate the small breakout portions 339 and interior uprights 318.-

20 Referring to FIG. 20, cover 342 is similar to cover 42 of the
first embodiment but is not depicted as having a square-like Shape as
cover 42 is depicted in FIGS. 1-2 and 7-8. Instead, cover 342 is
depicted in FIG. 20 as having merely a rectangular shape. In ali other
respects, cover 342 is the same as cover 42 of the first embodiment.

25 Referring to FIG. 20, cover 342 includes generally planar cover
outside surface 343 and generally planar cover inside surface 344
which opposes cover outside surface 343. Although not shown,

" cover 342 also includes a pair of cover stanchions disposed adjacent
to cover inside surface 344 proximate to diagonally opposite corners

30 of cover 342. Like cover 42 of the first embodiment, cover 342 is
preferably formed of a durable material which is preferably resilient,
essentially non-biodegradable, and resistant to temperature and
ultraviolet radiation degradation, such as any of various weli-known -
polymers, non-corrosive metals and wax. Each cover stanchion

35  defines cover bore 346 extending therethrough, and cover outside
surface 343 defines a pair of countersunk portions 347 corresponding



15 : : In the event that matrix holding plate 56 is renovably nounted

t o housing %ﬁ ;%%“arter'“an or-a’‘portion of matrix 16 in hoysi 12 has.
been consufied,” 11 'desired, a new, replacenent matri-x 16 nmay 7106241

di sposed in housing 12 by renoving matrix holding plate 56 from
housi ng 12,- placing the new, replacenment "#8trix 16 within interior 20
chanber 15 after renoval of any remaining portion of original matrix

16, dth ft | aci trix hol di te 56 by i i h
Lab 58 of mat TN GONBR BoHTE 2 A8 CCP N RS A0 76P SR HHIPE AUBPETREE 40
Ilg a second emvmdhd it rse_lfbtapgiﬁmetawohm 3kavset ingB. ZUMf¢i|bu§lvrg3322 whehousi ngs
are arranged in : by-si de arrangene or exa .
Gopicted | n oy 6aves 3T pRinReH £ DATERG 312, 8 will B Beshuitisa, . Covey
covers 42 renpGAf furtheninclubiesncovelterimsiet shbalder 348,cambdisposed at
ot epar od Por 1 AOYPL BePHIGHEESnaGiolf a8 " BRABAR SFefvel ARAIEIE RIS nccci s a0
to %ai n ra;lc_(:es's'.'witl)h'rear:h'tc'tc_ngarsnll'tahaeb359 ipcluding & snoeotha outwaodiyrprojetting
w th each interjoL. 5604 | | O, ' |
housing first grolQrH g@%@gge@ﬁ%ﬁiﬂ%%ﬁ@%g&%@tﬁ%%}g;ﬁgﬁﬁg
m(;g—n—t--i --ritg"-'--'S'g'g4-i-a@a?agen£m-lwub m:gd E?Hm“? surface 3ddclsee fiGe & T rafrhousing
adj acent sl esé’l%ﬁ? ¥ EQK/B 0! F‘iig ¥r Qg&”ﬁh&é bﬁg &Q@%Bhﬁﬁ{edrgﬁt%
trix I's di sposed Wi thi-h 1 nterior

directly between housin .
chanber” 28 of &k¥hohheusing 332. Asovien 342 pasitienerinomatipgengagement
. with housing 312 may be detached using a bladed instrument within -
= _pry grooves 337. Cover 342 may be removably and interchangeably
"~ connected to any housing 312 by' relative flexure of cover fingers 352
| ~ with respect to slots 336 and disposing each cover finger 352 in one
.15 slot 336. Further, cover 342 may be removably connected to housing
~F= .- - 312 using any of a variety of connecting means rather than the
o "previously described cover fingers 352 and slots 336. For instance,
as previously noted, cover bores 346 are disposed for alignment with .
self-tapping stanchions 322, so that when cover 342 is engaged with
20 housing 312, further attachment of cover 342 to housing 312 may.be
' accomplished by using a threaded fastener, such as a self-tapping
screw, not shown, disposed through each cover bore 346 and
threadably engaged in each self-t_app'ing stanchion 322. Preferably
mounted to cover inside surface 344 are one or more moisture units
25 354 which can be used to adjust moisture content within the present
invention. Moisture units 354 may be formed of any suitable moisture
retaining material, for example, an absorbent, sponge-like material, and
mounted to cover inside surface 344 for instance, by adhesive.

e 30 " Referring to FIGS. 20 and 23, generally planar matrix holding
plate 356 has generally planar outside surface 359 and generaily
planar inside surface 361 which opposes outside surface 359.
Projecting away from inside surface 361 are posts 358. Typically, |
_ ~ there are four posts 358, and posts 358 extend generally
35 perpendiculariy away from inside surface 361. Matrix holding plate
356 may be mounted to housing 312 by inserting each post 358 of
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- 18- to nmounting surface 62 may be.acconpl.ished by di sposing a
fasfener” WO 97/406ffTough each bored stanchion 24 (see FIG 3) PETISWH0E41
nount i ng surface 62, or by other neans including nmagnetic neans,
adhesi ves, caul k and tapes. Mi sturegqymy be added to noisture units
54, and 5 each cover 42 snapped into mati ng engagenent with one
housi ng 12. As described, covers 42 may al so be secured to

housi ngs 12 by usaatrix holding pfatemmm éree partally bdvedustenchiosr 340rafs 46

toni tor ing | nai oAb 312" MaARMeRBnBUAaRY s8R a0 I Rfe MarphnertiVBy ..

housi ng 12 has beemovabﬂ}/ attachad dodvhusimg 33f2.t Rer frestancd, posisi3af and nay -be -

Cubat i tuted parbBlpboRl stichidhe Bacth Beidkd (R nBRRE el RiPYE 185
a correspond ng those skilledninl thetare skchtthet matsix Mdufg plate R56cis| adaptedtto
housing 12 can b%e either perrﬁfﬁ@'}ﬂrﬁor Fﬂnbbﬁﬁ%&cﬁé& e&haagﬁgtmquata ng

surface 62, a ne remai ni ng
original housi ng prefle_rr@mﬁmhgdlmﬁat &b dhergeention,hrosts 3G god partisllyrbores

renoving the stanch|%ﬁ§|é4@%?él§&'é3 IRYUCHCS atther! that Bhﬁe%\éts 95l .

feeding i n remaining gi nal housing_ 12 may freely nmove into a-
new repl acenment H’GGQM?Q In partlally bggec{ stanghiens 34%qany Atlemphie rgmoye

Subsequent |3 ""heiﬂatrﬂ@ Rblding plate 3568 9B hdusing 392 WARIPFESTRNIN Bfé#kbﬂe 12
has been establis %d o
detachment: of posts 358 from inside surface 361 of matrix

* holding plate 366. This design would typically be utilzed to dster the

- removal by pest control operators of matrix holding plate 356 from
housing 312 as a means of replacing spent matrices 316 with new
15 . - matrices 316. It is also contemplated that matrix holding plate 356
~ can be integrally formed with housing 312 or otherwise suitably
- attached to housing 312 utilizing any of a variety of fasteners,
adhesives, or the like. Matrix holding plate 356 serves to operably
hold matrix 316 in place in interior chamber 315, and may also display
20 instructions, notices, and other pertinent information to users upon
removal of cover 342 from housing 312.

The apparatus 10 of the fifth embodiment including housing
312 can be used in the above-described methods of the invention in
25 the same manner as described in connection with the first embodiment
and housing 12. In the event that mounting surface 362 is non-planar
and defines an edge 366 through which insect access to the present
invention is to occur, one or more different-sized breakout portions
may be provided in primary housing 360 and utilized in the same
30 manner as described above with respect to primary housing 60.

Insect consumption of matrix 316 may be monitored by viewing
through cover 342 where cover 342 is transparent or translucent, or
by removing cover 342 from primary housing 360 when an essentially
35 light-free environment is being maintained to reveal matrix 316
through housing second orifice 328 {see FIG. 22), while maintaining




remai ni ng original housing 12 may be replaced with anot her housing o

12 while g 829\3%2' acenent housing continues in place wth-res; ect B
to mounti n§Osuf*%e 62. 1t will be apparent that alternati BT wiin62a1

repl acenent of a housing 12 of the pair of housings 12 may thereafter 25
continue indefinitely, with a high degresaf insect environnental

continuity achieved by replacing only one of side-by-side housings 12

at any given tinme. It will be recognl zed of course that, where nore

than two housi Pgary mna@ﬁeyecp 26e With mesnapt 40 raounting surface 362.

repl acement of pfife BVenDifat SEEEIStAAtIAOYSHIMPSof foXiBantOSSitbintvg madidd 300
at | east one hgwéall% &2 where i n ects arte fegeigllﬂg %%eb r;%tnr;(age to be _
repl aced durin Ef SOBFEME oﬂér‘%‘t‘? tRte \4 tbrst and ... .
second errblodl rrﬁfdsgnt)ﬁn {plﬁmaf.?zﬂ'gmﬁng Gﬁmtalg@lgmg’ml tBRicant may be délﬁeﬁhd
conour eLLY: B3 uAs Harts by omiiing hnolh 5o %, el o g
60 conmuni cat i seconddry diousiras 870, ¢o grimearyhlonising 38D b rsmappirgy fingers WO
97140667 334 (see FIG. 23) of secondary housing 370 into slots 338 15es FIG, 26241
. ©21) of primary housing 360. In this way, secondary housing 370 is .-
_ positioned in mating engagement with primary housing 360, -with first
10 exterior surface 313 (see FIG. 23) of secondary housihg 370 disposed
adjacent to second-exterior surface 314 {see FIG. 21__)_-of primary
housing 360, and housing first orifice 326 {see FIG. 23) of secondary -
housing 370 communicating with housing second orifice 328 (see FiG.
22) of primary housing 360. Conséquently, insects present in interior
15 chamber 315 defined by primary housing 360 may freely move into
interior chamber 315 of secondary housing 370 and begin to consume
matrix 316 therein. By attachment of cover 342 to secondary housing
370 in the manner previously described with respect to attachment to
primary housing 360, the present invention may be constituted in an
20 extended, stacked form, providing additional matrix 316 in an
environment where the interface between mounting surface 362 and -
primary housing 360 has remained largely undisturbed, whereby
insects may move from matrix 316 of primary housing 360 to matrix-

316 of secondary housing 370 with minimal disruption to their feeding
25 environment.

Clearly, after a substantial portion of matrix 316 of secondary
housing 370 has been consumed, as may be revealed from periodic
monitoring of activity in secondary housing 370, yet another housing

30 312 may be added by mounting to secondary housing 370 in a
manner similar to that previously described with respect to mounting
of secondary housing 370 to primary housing 360. Further additional
housings 312 may be similarly added, thereby forming an extended
stack of housings 312 attached to primary housing 360. Addition of

35 housings 312 does not disturb the pre-existing network of access




br eakout portion, and those housings 60 conmunicating with nore t han
one ot her housing 60 utilizing nore than one appropriately | " located

br edkout ' powid 97#0667n addi ti on, each housing 60 may have one PCTUSY7@f24bore

secondary housings 70 attached thereto. O course, the array 5 of
housi ngs 60 and secondary housings 70 illuggrated in FIG 11 is
arbitrary and exenplary only; wth each housing 60 capabl e of

comuni cation with other housings 60 on each side thereof through

appropriately | gsipdriss 6F pakstewsys previouwsly estabilishey between e termite
secondary housi ngs 70. 10 d pri Furtggb it-will be recognized that
primary housi ngSOBBYAHest and pamagy hausing, 38045 70 may, in the :
alternative, be disposed in : per manent attachnent to each other in
certain circunstances. _In, this . . rd, first. exterior sydace 13 -of- - -
one secondary housi né‘ ?@cha‘g %%“51%93 311%'68&5’"itﬁd §?£’51€'§?{R’%W%BQ§@MM :

wi t'h secon8 ext beidisassenibled ahdl reassembled with tife relative pasitipnhofusi ngs 60 or
anot her secondafys. ' A . r ut portion 39 of

)l/\lﬁggﬁ H@uglggs 312 wntlﬁﬁ&ﬁ? stack gﬁiﬁﬁgﬁ'{eﬁéﬁ

one housi ng 60 renove - he op ne housing 60
fornmed thereby riterchangepblseor wish the remavad of selected housingsh212liousi ng 60
formed in the s PagrXalat i re bR 39)
when housi ngs 6ﬁ?e fx éq)get}answ(al?l%rﬂ)¥%%hﬁth Felg clﬁﬁggﬂnsep ae‘g@?g‘#e&hbﬁp
configuration: of a new, unused hpysina Bil 2cdbasmiesn ahausivg 3h2 having surrent

I nventi ongypgand ' | g,pcmé : ' S a

pl ural i tylgf th?%,eg? P(Eﬁ?g?ear}q ?rg[[na;g hﬁhgglﬁegtgg]@ag , eiﬂi@hg{\%&ﬁgglgéa'ﬁg?al |y
planar sheet i nthfiough gty 34610k the new hpusing 312 tq etuIR dOJHHBANNg o
general l'y pl anahogpgi3gal erior surface 152 S

It will be recognized that although removal of p'ti_mary housing

15. 360 from mounting surface 362 may in some instances be . .

. appropriate, in general, primary housing 360 will be left in place,
attached to mounting surface 362, in order to provide insects with-a
familiar and stable interface between the environment inside mounting

] surface 362 and housings 312 attached to primary housing 360.

In the event that matrix holding plate 356 is removably mounted
‘to housing 312 and after all or a portion of matrix 316 in housing 312
has been consumed, if desired, a new, replacement matrix 316 may
be disposed in housing 312 by removing matrix holding piate 356

25 from housing 312, placing the new replacement matrix 316 within

interior chamber 315 after removal of any remaining portion of original
matrix 316, and thereafter replacing matrix holding plate 356 by
inserting posts 358 of matrix holding plate 356 into partially bored
stanchions 340 of housing 312. '

30 _

As described above with respect to housings 12 and the second
embodiment of the presenf invention, two or more housings 312 can
also be arranged in side-by-side arrangement in the same fashion. In
addition, as described above with respect to housings 12 and the

35 concurrent use of the first and second embodiments of the invention,

housings 312 may also be arranged in concurrent side by side and



(see FIG 13), defining sheet first orifice 153 (see FIG 13) disposed
t-hrough -fi-r-st- sheet 150, and including flap 154 di sposed to cover

sheet firsWORT4p667e 153. Flap 154 nmay be integrally fornmed RCTASswOB280
attached to first sheet 1 50 by cutting first slits 155 through first sheet
150 to sinultaneously formflap 154 and shget first orifice 153. As

shown in FIGS. 12-13, first slits 155 do not form a conti nuous

perimeter of flap 154 due to the presence of connecting fingers 156,

\£k51i3c h Azer yle'l t o seackechfadshign ﬂnﬂ’(brén?&éﬂﬁhoﬁéiﬁgt%ﬂ@ﬁw? faéﬁé@lfca ﬁ#xr{h&f\hor It fice 35
etached fromfirs ee
150 by g\rMaspl ng' ?’ gﬁ"glgesd%ﬁﬁh%ﬁanﬁ%%%?% 0QJ Ne,PT PRIRSESCPRYAMY nger s

WO 97/ 40667 housings 370. _ _ -~ PCT/US97/ 06241
- 20- 156, thereby exposing sheet first orifice 153.
Alternatively, with reference to FIG 13, a rel easabl e adhesive

cover, .no shown, ndyeppresent invention contenyplatesta nbamer@ftmethndﬁand ace

152, covering gpﬁg;atpgrﬁﬁlfg éh%g%béﬁ%&%s"gﬁh t%?nlculhpﬁieqﬁgdg flap 154, so

that sheet fir or | |ng t he
rel easabl e adhépparatys\optimized for a particular target flesh angremdtoneserstal i al t o

the_present: LN¥gRingY apSarent tb @ pdrabn skilled in this art using the teachings
provided herein. Although the descriptions and teachmgs primarily
.10 focus on the control of termites, it will be recognized that variations of
‘these methods and apparatus and their applicability to insects and
' pests other than termites would be readily recognized and used by a
~ person skilled in this art. The present invention having been described
in its preferred embodiments, it is clear that the present invention is
15  susceptible to numerous modifications and-embodiments within the .
-'abiiity' of those skilledin the art without departing from the scope of
the invention and without the exercise of inventive faculty. In
particular, geometric shapes other than rectangular or square housings
and apparatus can be used without necessarily departing from the
20 scope of the present invention. Accordingly, the scope of the present
invention is defined as set forth by the scope of the following claims.




may additionally. def |WFI GS. 13 and 15, sheet second
orifice 160 dlsposed @ ﬂ: | ap 154 and include second flap 162 10

di sposed t 0 WO9BHOGENe lm,a”aﬂﬁ 160. Sheet second ori fRCHUSHP6Hys
defined is smaller in"ar first orifice 153. Second
flap 162 may be integrally forrred Wi th and-sg+ ac

cutting second slits 163 through flap 154 to si-mjfi orm

second flap 162 heet second orifice 160. Inia nanREﬂA§E jlacrdo

15 t hat previ described wth respect to frsTsTits 155; ~second
slits 163 do not forma continuous perineter of second flap
162 due to the presence of connecting fingers 156, which

attach second f | ap 162. tAn apparatus for uselingmasitoring oheonteadinmpestsi fi ce )
160.- Further, ?ﬁ%gfﬁéﬁﬁgi‘?@'”m* gomp nses be detached fromflap 154 by -

grasping second ' T'ng seco 20 flap 162 to tear
connecting $ingers 158 pnmuwemusngct@\mgg snaxterior surface and definingiapri fi ce

160. - interior charﬁh%PFﬁa d giftﬂilﬁ]%ieﬁlh&{flﬁﬁoség BwesRRfeAt Us 10

i ncl udes a exl bl e" secon sheets 166, each
havi ng general | yexterlorggrfacemrgq] e phagabetr f ace 168 (see FIG 12), and

opposi ng generally pl Eﬂﬁﬁectmﬁ means for demRRETiAYG'the gﬁ iy lﬁé@ﬁnﬁ't@a 13), .
defining view port 172 tsee posed t hrough second

14)
sheet 166, -and- .mqmiaw *\ﬂ%‘&ﬁ&@"?‘l‘ 3Bat1atlleast one of the orgf %@feﬂ"q BrimAry,
view port. 1g2.. Vheukin §|aine éﬁ‘i\éll?%ll Ab8GVith lan orifice defined b ﬂfemi‘d with
and attached to secon eet t\é 51 g rccgd slit 176
Ehrongh second. sREGIdRTE hasising, apHAE AR EDamiber of thaiRrimany:Rousing
174 and vi ew por boﬂn?ﬂumbat@wnh an iftefior chambidr definedbystihé sédéndary
does not forma gontl nuqus perimeter of viewing flap 174 due to the

presence of perf PY?IEY: 88fe 178, which serves to bendably attach
vi ewi ng flap:174 to samuntn@aﬁank&ﬁraﬁomtmgﬂmexﬂe?mr sixfage of the

15 . - primary housing to a. mountmg surface of a structure proximate to the
' pests so that at least one of the orifices of the primary housing is -
. disposed adjacent to the mounting surface to provide a pathway -
between the chamber of the primary housing and the structure.

20 2. An apparatus for monitoring or controlling pests
characterized in that it comprises:

a piurality of housings, each having an exterior surface and
defining an interior chamber and a plurality of orifices disposed
between the exterior surface and the chamber;

25 connecting means for connecting each of the housings to at
least one other of the housings such that at least two of the housings
‘are in communication through their orifices so that the interior
chambers of those housings are in communication with each other;
_ mounting means for mounting the exterior surface of at least

30  one of the housings to a mounting surface proximate to the pests such
that at least one of the orifices is disposed adjacent to the mounting
surface; and

~ at least one cover for essentially covering any of the orifices not

in direct communication with other orifices of other housings or

35  disposed adjacent to the mounting surface.

This Sheet Has Been Re

A




35 described, viewing flap 174 is capable of openi ng and cl osi ng
movenent with respect 'to-view port—172 by -bendi-ng--at-—perf-erated— MO--

97/ 40667 WO 97/40667 PMWDGZM
1%% -edge. 178, and is al so capabl e of detachment-—from second sheet

ASPHY—Y: flap 174 13ptear al ong perfora 178,
t her eby exposTl'ﬁ S'HF@\X/ ':B‘gw . Additionally, FIGS. 12

plurality of] t-hinREPL&ED] e tHird sheets 180, each haV|
5 i nsi de SUrTace 182 (see IG 12), and opposi ng gener aICI yi
out si de surface 183 e Fl G gcond andsthl rd

3)
~sheets 150, 166, anﬁ arqu}éls for momt?{tx%%fzpvt@l{ rom a single
pi ece of a thldiharbbthﬂzieldem thavér edinprisesnar. 10. . material, such as a

oy Sheet Thel s o EhbgE S i oo SARERR = P17t
t r anspar egt ordehunglammterlaacbam a dirst mtn}/d:é ginsmgpddxetmen the - or may
refarany «h fRerior Sipele Al 8 InfetibfBhahBE aRQiA SEBHI brfigk disposed
descri bed. Al tbeugaemahe@qteﬁqrasurfasq and she dnterior shambesinandt her than

the material s beIMy fGRinY hidand fBr ‘%ﬁéﬁﬁ%é‘tﬂé’ ekEotiot stitfaceDf. EEATbf

the housings toa mounting surface proximate to the pests in s:de-by-
10  side arrangement so that each of the interior chambers is'in
communication with the mountlng surface ‘through the first onface and
" in communication with each other through the. second onflce

' 4. The apparatus of claims 2 or 3 further characterized in that:

15 . a plurality of flexible pest-edible matrices are provided in the

intetior chambers of the housings; and™ - |

-~ . the housings are formed of a flexible material so that _the

housings can be connected to each other to form a flexible stack of

housings which can be attached to a non-planar mounting surface and
20 individual housings within the stack can be disassembled and

reassembled such that relative positions of the housings within the

stack are changeable. '

5. The apparatus of claims 2 or 3 further characterized in that
25 the housings are substantially similar and interchangeable.

6. The apparatus of claims 2 or 3 further characterized in that
it comprises a pest-edible matrix which is adapted to be received in at
Jeast one of the interior chambers and which optionally includes a -
30 toxicant. | ' o ' '

7. The apparatus of any of the preceding claims further
characterized in that it comprises a cover for essentlally covering at
least one of the orifices.

35 : \
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attack, first, second and thi rd sheets 150 166 and 180 are

bi odegradabl at ure and ultraviolet ra ? %

degr adati on. "mﬂﬂl! '@!‘!a xible matrix 184 is pravided and may

be selected to be: bI e nmadfix 8154 SHEEEIHNSaBEEN or use
associated with the noni tori ng reduct I onp or. ehfmmggl on o0t the pest
speci es being 25 m)nl or ed, and fl exjhbl e te—prov 3 £ap hbility to
conformin an ' W&BEBU@W Y gkt %Brﬁfﬁﬁl 5 e of ¢ he
present i awaabtmadSmatﬁamhechﬁparatusqncmdesaneam facenlatgingsatd

herein with res'g cft t o d scr#gtlons lof a rr.gtrlx the term™fl exible"
will be deemed least onggfithe BRESPISPIESAS one or nore conti nuous -
physical 30 - 'structur es that have arer atlvely hi'gh .degree of - L

flexibility. such as r W||| al so

I ncl ude a n'at rix for m?d ‘?‘Po?ﬂpa?% f°§ﬁg§hﬁl’t‘§§ Og“&%&‘u!é)ﬁ%PgQ% | ection of

i ndependent par t chataeterized in thaitthecappaastussomhpasemood par t.i cI es wood

flour, or the like, t &%aa‘é

col | ect I on capabl e olMa %}.@E ﬂrséghee{rﬂghﬁ%gn Oﬂ%gr es 0 eac her o)
that the aggregaged having adletachable flap dtsppsgd tacavent e@nfg:e@meya v

f| exi ng_nmovement suhgp |ﬁf§?lo?'sﬁ?face, and an opposing aéq;%l\ﬂﬁﬁ%r extenor R

PCT/ US97/ 06241
.. surface; = . . .
a flexible second sheet deflmng a view port dlsposed
therethrough and having a detachable, movable vrewmg ﬂap capable R
of movement to cover and’ uncover the vnew port a generally pianar
_ lower surface, and an opposing generally planar upper surface;
s a flexible third sheet having a generally planar msnde surface and
~an opposmg generally planar outsnde surface, : .
means for attaching the interior surface. to the lower surface at
a first path at least partially- surroundmg the ormce_ and the view port
thereby defining a volume between the first and second sheets,
20 wherein the volume optionally holds a pest-_edible_m__atrix: _
means for demountably attaching the inside surface to the
upper surface at a second path at least partially surrounding the view
port; and |
means for detachably mounting the exterior surface toa
25 mounting surface proximate to the pests along a third path
surrounding the orifice.

10. A method for monitoring or controlling pests'characterized
in that the method includes the steps of: _

30 placing a pest-edible matrix into an interior chamber defined
within a housing having an exterior surface and defining a plurality of
orifices disposed between the exterior surface and_the chamber, and
having connecting means for connecting the housing to at least one
other housing such that at least one of the orifices is adapted to be at -

35 Ieast partially aligned with an orifice defined fined by another housmg SO
*\x

" This Sheet Has Bee
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-22- ) _ betmeen first and second sheets 150 and 166 as

hereinafter =~ described—Flexi-bte -mat ri-x- 184--may i n-gener al
conpri se yﬁﬁ?’f’?‘f’ material sel ected from tRGHUSITHZMed

above in conneg ru1| v B _ el previ ous enbodi nents of the
pesent s ment THESECEIRER] o 1oa oo 7 A OO

t oxi cants di scyssed above, Alternatively, shoul d _noni t'or ng tof"
suspect ed i nse&latégﬁ‘ihwb% srslapted fer corsnupisation V&'é%laﬂéateﬂqfem bl e

matrix 184 maychémbbt Heﬁﬁdd\uytéh%er%@m@t, -and 10~ - Each,
sheet interior surface rpt?/ be fixed to | ower surface

168. of - second.- sheet"‘.ﬂ%‘W? eXienios SYRGCei tosd maunding sirfagsofiag

attachi ng firsstrabree pTrBQmm et festsany tﬂéifattléﬂﬁt&% oﬁltﬁé‘%rifﬁcﬁ§tls
path sides 186 V\/mch at | ea t ptﬁrtlal Iénsurrf)und sheet first orifice 153

and view port 4P PdRPHN ace 18 proyife R PStAWEY i nt o

15 vol une 1B&wmtﬁéehaﬁrﬂ:)er¢wdﬂmsﬂa&émen each first sheet 150 and 15
second sheet: 166, and sealed into place by fixing sheet-interior

surface 151 to lower surface 168 at first path interior side 190

pref erably whil'e pr@derAimgthdd:iqr mahiteringlencdritrolling pestsotharattericetiSs,

first sheet 15‘91 ﬂﬁgttﬁﬁcrﬂpﬂﬁdqﬁ%‘iudle@ #&%&sféfxl ng may be: : - 20

acconpl i shed by Sea of her nmeans well Known
to thosel®f ordi narplasing B past-telddalarmatnx into at least one of a plurallty of

_,____.mterlor chambers. each of the mterlor chambers bemg defined within
... one of a plurality of housrngs mciudmg a primary housing ‘and at least
o one secondary housrng, each housing having a first exterior surface
_ ‘and a second exterior surface and defining a first orifice disposed -
15 between the first exterior surface and the interior chamber and a -
.-.second orifice dlsposed between the second exterior surface ‘and .the
interior chamber; " _ o :
' mounting the first exterior surface of the primary housing to a
mounting surface proximate to the pests so that the interior chamber
20  of the primary housing is in communication with the mounting surface
through the first orifice defined by the primary housing;
connecting each of the secondary housings to at least one other
of the housings whereby the first orifice of each of the secondary
housings is at least partially aligned with the second orifice of another
25 housing so that the interior chambers of connected housings are in
' communication with each other, and the second orifice of one of the
secondary housings is not at least partially aligned with any of the first
orifices; and
covering the non-aligned second orifice.

30
12. A method for monitoring or controlling pests characterized
in that the method includes the steps of:
placing a pest-edible matrix into at least one of a plurality of
interior chambers, each of the interior chambers being defined wuthm
35 one of a plurahty of housmgs mcludmg a primary housinganda =
plurality of secondary housings, each housing being formed of a _
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ce 182 of third sheet
may be denopuntably attached t o upper surface 170 of second

25
cheat 166 by WOTHNH] alnﬁwﬂ jmuu Mﬂrne 192 and, press| ng tP ApsgpeAr
f or denpunt abl e attach path 194

are \

Referring to FIGS. 12-

partially . surrounds view port 178, Eold Ii r@operfh lpr
provi ded for detachnent of third sheet 180 from sgcond ﬂ
will be described. Denmpuntable attachnment of third sheet 180 to .

30 second shedtexilié materiad baviog fisdteaxtedpngurfece anda seeemd extarioroes

di sposed on i nsi de £ief %ﬁgednégﬁ'\ﬁﬁgﬁtﬂ?ég%rg@%e Eagged ?:%tﬂ\éeﬁrtﬁecﬁrsﬁextenor

nunber of ot her nodes 6 I ncl

at t achment usi ng sarfsicspand the interires at@ieﬁ@nﬁ‘o% ﬁeamrd Ioékﬁ'ﬁef‘iﬁl?@%’r s,

and attachnent UgjgigreRnPiHg sddond SktetidRRErface and the intrior chamber o MO
97/ 40667 Cl/ US9’7/ 06241
-23- 5 mounting the first exterior surface of the pnmary housing in

conforming attachment to a mounting surface proximate to the pests
so that the interior chamber of the primary housing is in _
communication with the mounting surface through the first orifice = . .
defined by the primary housing; | o
10 connecting the first exterior surface of each of the secondary
housrngs in conformmg attachment to the second exterior surface of
at least one other of the houslngs whereby the flrst onﬂce of each of
the secondaryr housings is at least partially aligned with the second
orifice of another housing so that the interior chambers adjacent to the
15 at least partially aligned orifices are in communication with each other,
and the second orifice of one of the housings is not in direct = |
communication with other orifices of other housings or disposed.
adjacent to the mounting eu"rface,' thereby forming a flexible stack of
secondary housings capable of detachable conforming connection to
20 the primary housing, disassembly and reassembly with relative
position of the secondary housings within the stack being changeable;
and '

mounting a cover formed of a flexible material on at least one of
the housings to cover the second orifice which is not in direct
25 comimunication with other orifices of other housmgs or dlsposed
adjacent to the mounting surface.

-
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Referring to FIG 13, sheet exterior surface 152 of first sheet
ISO“nHy“be‘gﬁﬁgg ATy mount ed "t o "non- pl anar’ nounti ng sur f acep@pbise706241-
(see FIG 14 I'mate to the insects at third path 198 surroundi ng
sheet first orifice 153 by any of a variety of neans, such as foam 5
adhesive tape 199, although it will be reco@fﬁzzed t hat nunerous ot her
nodes of flexibl'y detachably nounting first sheet 150 t- non-pl anar
nounting surface 197 may be utilized. As will be ot RN
(i.e., flexible) housing unit 200 (see FIG 14) forng‘
sheet 150, a second sheet 166 and a third sheet 180

secondwpkhabLerhqgfs-Lngu_u_-nit-_-200-aft_-e.r-thi-rd-sheet.485g 3
det ached from a second pliable housing unit 200 b debac

R

fold 1ine perforations 193. E 15 . ) By fo_r/m' ng mir j\:i\Q ‘,‘
second sheet 166, third sheet 180 : and nmatri x &8 R ﬁ@Q&“’“‘

flexible materials, by fixing first sheet 150/
166, by dermpuntably attaching third sheet. 180 to .
166, and by detachably nounting first sheet, 150 o noN
MOUREIAg-SHriace T97"or- o anot-her-second Sheet /168 so
pliable, flexible characteristics are prgserved, edch
unit 200 nay be. di sposed in_conforninglﬁtti'd

non- pl anai “Surface. O course, it wll be \
housi ng unit- 200 may be nounted to a denef FNIMRIRERERZRN (/T ¥ Wi t
equatefficacy;~Aso; first sheet 156, sepontl LRERRRREEY

Se and sheet .
~  planaof
- 20 their

25

sheet 180~ afa -capabl & ef~gdi nt'ai fi n§ a g Vol yfe
188 that has rel atively. réstricted aiy g ":"74",71?;""' rgal sture

/



evaporation, and is essentially light-free. “In a method
of the present invention, flap 154 may be renoved 30. _f58¥h%%?@%%§heet;w;;

150 of a plwesoesdusi ng unit 200 to expose flexible 184.
In those instances where a second flap 162 has been - provi ded,
second flap 162 may be renoved fromflap 154 while mai nt ai ni ng
flap 154 in connection with-first sheet 150/%2n order to expose a
relatively smaller area of flexible matrix 184, with the area of 35

flexible matrix 184 to be exposed in a particular situation selected on
t he basis of a nunber of factors including insect activity, placenment

WD 97/ 40667 PCT/ US97/ 06241.
- 24- characteristics, and environnmental factors such as expected
tenperature and hum dity ranges. Ne WAer e foam adhesive tape ™~ 199 T

has been provided with a renovabl during storage and .
handl i ng, such renovabl e backi ng noved, and pliable housing 5
unit 200 nmay be detachabl y_wetnt ed nount i ng surface

and preparing mounting
pathway for the I Rgect




Referring to FIG 14, in many instances it may be preferable-to nount 10
pltabte-housi-ng-uni't 200 so that viewng flap 174 is disposegﬁtﬁ#éﬁhs 1
upwar dl y | i'WoA514667i n order to help prevent entry of extrane ey
into pliable housing unit 200 in the event that third sheet 180 does

not forma tight attachnent to second shegtp2166. Due to the.pliable,

fl exi ble nature of each pliable housing unit 200, it is possible to 15

det achably nount a pliable housing unit 200 to surfaces that are

curved, undul ating, rough, uneven or otherw se distinctly non-planar.

After nounting pliable housing unit 200 to non-pl anar nounting

surface 197, third sheet 180 is peel ed back from second sheet 166 to 20
reveal.. upper..surface 17Q0.. Thereafter, viewing flap 174 is bent away

from second sheet 166 at perforated edge 178 to reveal a portion of
ftexible matrix 184 through view port &7 Mjsture may be added to
flexible matrix 184, for instance by iQ éinf>water a nultiple

points in flexible matrix 184 using a TN t A€ noi sture content 25
is in a desired range, which may Qe //)11 A\t ot a nng§ture for

sonme applications. After noisturetsg dj usted viewi ng flap

174 i-s—-bent: back_t o _caover. .view . par ird shagt 180 is

reattached to second sheet 166, e housf\& unit 200

is prepared for use. 30 ' SN 'ns-q\Fﬁohsunption of
flexible. matrix 184 may be ‘ J RQ¢e! i ng ek third sheet
180 from second sheet 166, 'ixéng f|]§\174 away from
second-sheet- 166 to reveal - X\‘84 t hrouegh vi ew port
172. \ther.e..second sheet. X 1% formed from
transparent -or transl ucent

o~
X —



mat eri al s,
wO. 97/40667 .
PCT/U897/068Ma9wmmm7

-25-

I nspection of erX|bIe matrix 184 may be acconplished by

PCT/US97/06241

directly view ng through second sheet 166 and third sheet 180,
Wi thout peeling third sheet 180 from secdif@2sheet 166 or bendi ng
viewing flap 174 away from second sheet 166.

that a substanti al

184 has been consuned, additional
I nsects by addi ng nore toxicant-containing flexible

| ocati on where the pest feeding has occurred or

5

portion of toxicant-containing

t oxi cant may be

sheet 180 from second sheet 166 at fold |line '

FI G 12) and detaching V|emnng flap 174 from

by

In the event
flexible matri x
delivered to the

matrix to the
detaching third

10 perforations 193 (see

perforated edge 178, the

pl i abl e housing unit 20

l\
descri bed, and nounted b upPPE
t he originaL pl.i abl e holfi ng It
pliabl e housing unit 20 W t @4t
M,
>28

ey

B '%M

vi*

-;_4—_.-

afel e e

1!ii!!gﬂ!![5~

Next, anot her
ously
sheet 166 of

t he origina

e,

37 40 37 14
.[th] —— J'“l.l .'I’h.J
=
34 39 34 13
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original pliable housing unit 200 aligns with sheet first orifice 153 of _
t he--other pliable housing unit 200, or by nounting the other g#h@%%ﬁ'i.""““:““”
housi ng uni wo2gB0gdrtially to the upper surface of second sh® (2)?

the original pliable housing unit 200 and partially to non-planar 20

mounting surface 197 so that view port 82 of the original pliable
housing unit 200 at | east partially overlaps with sheet first orifice 153
of the other pliable housing unit 200. Due to the flexible
characteristics of each pliable housing unit 200, the second pliable
housi ng unit 200 may be disposed in conformng attachnent to the 25
original pliable housing unit 200, and this attachnent nay be

acconplished by any of a variety of nodes of flexible detachable.. . ... ... ... . ... .

nounting, including foam adhesive tape. In this way, insects may

move fromflexible matrix 184 of tfae original pliable housing unit 200

to flexible matrix 184 of the secd®d _pliable housing unit 200. 30

It will of course be appreciat ed LINENEEr—=SKD%t antial portion

of flexible matrix 184 of thessg { abl e hou_g unit 200 has been
consuned, a third pltabl e housi xQO may bes@yded by nounting

t.o_the secand. pli.abl ¢ housing e2_nanner mlar . tothat 35
previ ously described\w th resp 59 the s&cynd pliable

housing unit 200 to t ori o/ ONSi ng uni t\ R0O0. Furt her WO
97/ 40667 - PCT/ US97/ 06241

2

26




- 26- addi tional pliable housing units 200 may be simlarly added,

thereby ~~~ ~ fornming.a flexible or pliable stack of pliable housing units
200. . Al 30, woo7moeéti€ 10 demountable attachment of each pli aCEFRINGE24Y
unit 200 to non- pl anar nounting surface 197 or to another pliable
housing unit 5 200, a stack of pIiabléyéyausing units 200 may be

di sassenbl ed and reassenbled with t'he rel ative position of-

i ndi vi dual pliable housing units 200 within the stack being thereby
changeabl e, or with the removal of a pliable housing unit 200 whose
flexible - matrix 1 84 has been substantially consunmed. Although
renoval of.the original pliable 10 housi ng unit 200 from non-pl anar
nounting surface 197 may in sone i nstances be appropriate, in
geneérars, “ori ginal -‘pl'iable housing unit 200 will be left in place,
att.ached..to non-pl anar nounting surface 197, in order to provide
insects with a famliar and stable interface between their

envi ronnment i nside non-planar nounting surface 197 and pliable 15

housi ng units 200 attached to original pliable housing unit 200.

Clearly, the first and third enbodi rents of the present invention
may.-be_used concurrently when the.rel ative sizes oo housings 12 and

plTabl & housing units 200 are appr opri at eANNe™ectFd. As depicted in 20
FIG 17, for exanple, primary housing 60/ M@y D¢ WXt ached to - nount i ng
surface 62, secondary housing 70 may bﬁDu‘rIt\ \ e  prinmary housing
60, -and a: pliable housing unit 200 gy ed for use as

9

previously described and rmu_n_‘t;ejq to
e R T \

o~
~



surface 14 of secondary housing 70 by disposing pliable housing unit 25

200 so that housing second orifice 28 of secondary housi-ng -70-al+-gns--———-——

wi t h sheet wid §7doeéy i fi ce 153 of pliable housing unit 200, V\APCWUS97’05241
attachnent of pliable housing unit 200 to secondary housing 70
acconpl i shed by any. of a variety of nod&®2of flexible detachable
nmounting, including foam adhesive tape. In the event that no 30
secondary housing 70 is present, pliable housing unit 200 nay be
attached to primary housing 60, and in addition, the first enbodi nent
of the present invention nmay be used with the fourth enbodi nent of

the present invention in a manner entirely simlar to that previously
descri bed. 35 [err] | WO 97/ 40667 S

PCT/ US97/ 06241 -27-

In a fourth enbodi nrent of the present invention, as depicted-in

FIGS. 18 and 19, each of the first and third sheets 150 and 180 may

be integrally formed froma single piece of a thin, flexible, generally
pl anar opaque material, while each second sheet 166 may be 5 ~separately
formed of a thin, flexible generally planar, transparent or

13
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translucent material. Sheet interior surface 151 of first sheet 150

may_be_ fixed to lower surface 168 of second . sheet 166 by attaching together
al eng 1 rstynablnegy des 186 and first path exterior side 1 91PCI/USI7/06241
foll owed by placing flexible matrix 184 into volume 188 and sealing 10
into place at first path interior side 18/22Wth second sheet 166

formed of a transparent or translucent material, nonitoring of insect
consunption of flexible matrix 184 nay be acconplished by peeling

back third sheet 180 from second sheet 166 revealing transparent or

transl ucent second sheet .166. In addition, viewng flap 174 may be 15

bent away from second sheet 166 at perforated edge 178 for direct

i nspection of flexible matrix 184 through view
a fifth enbodi frent ™ of "t'he 'presént” i nventi on, as
20- 23, .apparatus 10 .includes a plurality.aof hok\
preferably fornmed of a durable nmaterial which.
essential | y non-bi odegradabl e, ar®® tenperatu’e §
radi ati on degradation registant, kuch as an{ of ¥
pol yners, including polsAd . hs well a6 gon-
wax.. Each housing..3}2" i s\\l ..o housihg .1
enbodi ment but i's ot dep as Waving a sgsax
housing 12 is depifted in ¥ GS.\1-6. Edch hduy
general |y planar ffirs&ext Miar ¥ -
general | y pl anar \second- ext &
interior chanber. B15 capabl.e\
typicall'y two matfices 316, W
FIG 21) partiallfy defisEng i




previ ous enbodi ments of the present invention and can either include
a toxicant selected fromthose di scussed above or not include a_ 35 ___

t oxi cant. / 40667 241
POT] US07] 06 34Q tes? _pg. FemURIRGA
Referring to FIG 21, self-tapping stanchppss 322 are attached to

i nner surface 320 proximte to opposing first corners 323, two bor ed
stanchi ons 324 (only one bored stanchion 324 is shown in FIG 5 21) are

proxi mate to opposing second
7 (only one bored .. . . stanchion
327 is shown in FIG 21) are sipi N& |y aNtached to inner surface 320
proxi mate to sel f-tapping stap€hi 322. \Each housi ng - 312 defines
X i'sposed between~10 " ~first '

5, and housing .  second
acond exterior surface
\I st exterior . surface

er shoul der (l'ip) 330,
each housi ng -

simlarly attached to inner surfage

orifice 328(seq=FIG. 22)/ di sposegdThe
314 and interioF~ chap#€r 315. Proxi nma\e
313, each housin i ncl udes
and proximate to

‘l:l-—nl'




15 312 includes perineter step 332, whereby first exterior surface 313
of each _housing.312.i.s .capabl.e.of.  mating._engagenent wi.th.second . . . .
exteri ol sugbagme@i4 of another housing 312. Disposed at eacRCT/US97/06241
perimeter shoulder (lip) 330 are a plura 6}2? of channels 333, with each
channel 333 including a barbed, outwardly ‘projecting, |latching finger 20
334 (see FIG 23) which is adapted to function as a one way shap
mechani sm Positioned at each step 332 is a plurality of inwardly

proj ecting notches 335 di sposed to correspond with channels 333 of

anot her housing 312. Each ngtgh 335..i ncludes sl ot 336, so that one
housi ng 312 may be attached to aaQther NMoysi ng.& by snapping 25 each
finger 334 into one_cesregspondi ng sl ot 336 "'J\. exterior surface

313 of housing 312 {i s pdsitioned in nmating engagrerny wiith -~ "second’
exterior surface 334 of another housing_312 aa:\\ sing . 312 may be
renmovabl y and i ntergfhangeably connectedtu_uotiier ATy i ngs 312 by

relative flexure of{fingers 334 w tirrespgecr—Ttg sLﬁ. 836 and

di sposi ng each finger 334info—oRe——-Slot 336. HONH A8 cgcan al so
be renmpvably and yfit er changeahty—conmect ed t &0 ,@ otrgl Ngs Seead by
insertingmapproprﬂate_fastenetsp-apg??—se+gys, &'t \

stanchions’ 327 of \orie fiousi Ag—FFZ+RE0 DOI SENEKH
anot her housi ng 31\2. —Betachment_of housi ngs -3
mat i ng engagenent hpy -he—effectoated by use O\

such as a screwdri ~TTto one of pry groovess3

0

- oy A



WO 97/ 40667 ' PCT/ US97/ 06241
-29- ~defined in each housing 312 proximate to second exterior

surface” 7 "'314, and’'if fasteners have been used to secure nmaf g

housi ngs 31270 97/40667t oget her by inserting the fasteners thr ok %mf)’tﬂed
stanchi ons 327 t hereof, by renmoving the fasteners fromthe bored
stanchions 327. In 5 addi tion, each of/322usi ngs 312 may be renovably
and i nterchangeably connected to ot her housings 312 using any of a
vari ety of other connecting &ans rather than the previously
descri bed fingers and .slots d/or fasteners and bored. stanchions
327 [err] 10 The DVET. A ;g}f’ﬁﬁhﬂgijﬁx t orifice 326 may
be nodified by r enovi nig.tite=ot T FOF.£1 ons, including

| ar ge breakeut - por -t onf’ 3 8--and - opp03|ﬂg=§EErT'bié

di sposed betmeen i nt er {0} ugsti ght s 318;: =—EF=COU[:3 2$t w il be
recogni zed t hat t he br .'out-portlonssfzznstratbd in FIGS. 21 and 22
are exenplary 15 only, andgthat additigmsf_ breakout ‘Eprtions may be

kout portioens 339

di sposed at nunerous | Péqtions i BEESFRG 312. Fédsing 312 further
conpri ses f our partlalﬁz bor ed -sEmehi ons 340 af¥gched to inner
surface 320 - snaEEEEféakout portlo, 339 and interior

cover 42 of the

but S not depi ed as having a

squar e-1i ke shape as = e
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cover 42 is depicted in FIGS. 1-2 and 7-8. Instead, cover 342 is

depicted in FIG 20 as having nerely. a rectangular shape. I:n_all_other -
respects, cowgyoradéssi S the same as cover 42 of the first embogciRZhINGEN
Referring to FIG 20, cover 342 includes generally planar cover

out si de surface 343 and general ly planar. cover inside surface 344

whi ch opposes cover outside surface 343. ®/2Rough not shown, cover
342 al so includes a pair of cover stanchions disposed adjacent to
cover inside surface 344 proximte to dlagonally opp03|te corners 30 of
cover 342. Like cover 42 of tRe~iitsi—cahad 2 $42 i S

preferably fornmed of a durablj nateLEEEEEh+ch is prefa-ﬂwly reS|I|ent
essential | y non-bi odegr adabl :
ul traviol et radiation degrada rﬁﬂ;:such as any’ of _varroud welt =known- - -
ichion 35 deflnes

pol ymers, non-corrosive netal] Vax.
cover bore 346 extending therEEough, and cowSE=antsi de surface 343
defines a pair of countersunk=ﬁort5ﬂns 347 CUEE§§anding : : WO
97/ 40667 ) PCT/ US97/ 06241
- 30- @~k _covier bores 34EEEE5%er bores 346 are di sposed for
al i gnment - with kel f- tapﬁEﬁﬁEﬁianchlons 322 (see FIG. 21) of o
housi ng 312 when == T — S ——
2\ ———-—.— --_.__—__-':__
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cover 342 is nounted to housing 312, as will be described. Cover

342 further i ncl udes cover perineter shoul der 348, and di sposed at

57 7 covér perimet’er shoul'der 348 i'sa plurality of cover chanﬁg?%“éip
with each emyemeetvannel 350 including a smooth, outwardly pE&T

cover finger 352. Consequently, cover 342 is capable of mating engagenent

Wi th second exterior surface 314 (see FI gl) of housi ng 312
by snapping each cover finger 352 into one correspondi ng sl ot 10

336 of housing 312. Cover 342 positioned in mating engagenent

wi th housing 312 may be detached using a bl aded instrument within

pry grooves 337. Cover 342 may be renpvably and interchangeably

connected to any housing 312 by relative flexure of cover fingers 352

wi th respeet--t-o--slots--336 -and di sposi ng each -cover finger 352 in one

15 sl ot~ 336. Further, cover 342 may be renovably connected to housing
312 using any of a varlety of connecting neans rather than the

previously described cover fingers 352 and slots 336. For instance,

as previously noted, cover bores 346 are disposed for alignment with

sel f-tappi ng stanchi ons 322, so_that when cover 2 engaged with

20 housing 312, further att f Moustig 312 nay be
acconpllshed«by»usrﬁg -a—threaded -f-ast- i
screw, not shown, disposed.through each
t hr eadabl y engaged in each self-tapp :
nmounted to cover inside sutface 347 af e or"f
25 354 whi ch can be used tg-"adj ust nﬁkg r¢ €
imventi o Nbrsture units . 354 Ry be 'orned'oi“agz
retaining raterial ;~for- eXaﬁp’re awaeorbﬁt——eponge I|ke LN
nounted to cover |nS|de/surface 344 f -by adh |ve

rébly
isturewmnits
vg$|n ggthe pre

Fig. 14



30 Referring to FIGS. 20 and 23, generally planar matrix holdlng
plate 356 has generally planar outside surface 359 and.generally ... ... . .
pl anar inside surface 361 which opposes outside surface 359.
Proj ecting @Y% i nsi de surface 361 are posts 358. Typ.caF?§¢m’”“”4‘
there are four posts 358, and posts 358 el4/@3d generally
perpendi cul arly away frominside surface 361. Matrix hol ding plate

356 may be nmounted to housing 312 by inserting each post 358 of WO
97/ 40667 PCT/ US97/ 06241

- 31- matrix holding plate 356 into one partially bored stanchion
340 of housi ng 312. Matrix holding plate 356 nmay be either

per manently or renmovably attached to housing 312. For instance,
posts 358 and partially bored stanchions 340 can be sized ina - - .~
manner well known to 5 those skilled in the art such that matrix - .
hol ding plate 356 is adapted to - be either permanently or renovably
attached to housing 312. In a preferred enbodi nent of the invention,
posts 358 and partially bored stanchi ons 340 are sized in such a
manner that once posts- 358 are received in partially bored:

stanchi ons 340, any attenpt to_renmpve 10... matrix holding . plate 356. froql
housi ng 312 woul d result i n breakage - P -

180~ 1+




and detachnent of posts 358 frominside surface 361 of matrix

hol ding plate 356. This design would typically be utilized to deter the
Tenoval by pest control operators of matrix holding plate 356 from .
housi ng 312wamo7dosssans of repl acing spent matrices 316 with 87/06241
matrices 316. It i's also contenplated th G&ptrix hol di ng pl ate 356

can be integrally formed with housing 31 ot herwi se suitably

attached to housing 312 utilizing any of a variety of fasteners,

adhesives, or the like. Mtrix holding plate 356 serves to operably

hold matrix 31 6 in place in interior chanber 315, and may al so di splay 20
i nstructions, notices, and other pertinent information to users upon
renoval of cover 342 from housi ng 312. The apparatus 10 of
the-fi-fth-enbodi nent . including housing 312 can be used in the
above-described nethods of the invention in 2% &3 he game manner as
desciibed in connection with the f@&r €2 er@odisrent: <  and housing 12. In
the event that nounting surface 36% i & non-pl 2 and defines an

edge 366 through which insect accdss : \\;u"’g§§§( invention is to
occur, one or nore different-sized ‘:}\\‘% '

-~

Qe 94 ~ _

N %;‘\~ s - may be provi ded
in primary housing 360 and utiIize)\ ~'t ; 2 mgnner as descri bed
ab§Vé:mFthmreSpeQL;tomppLnaLymhousiNa\i ‘\'ﬁ
N
NN N\

1 Insect
consunption of matrix 316 may be no \\.Ec Y g = t hr ough cover
342 where cover 342 is transparent u\\ _ \\ % qr 7L by renovi ng
cover 342 from primary housi ng 360 RN -:\ -\]N,Q- light-free

environnment is being maintained to é\\;”
second-orifice 328 (see Fl G.22), a\\q\ I

t hrough housi ng

188




WO 97/ 40667 PCT/ US97/ 06241

=32- . . primary housing 360 in place with respect to nounting surface
362. : \4!6' .;mﬂ £vent that a substantial portion of toxicawirrgsyiioeisai Ng
matri x %f as been consuned, as |%Ug%trated in FIG 20 by matrix
316 present in primry hou5|ng 360 ditional toxicant may be
delivered 5 to the insects by nounting another housing 312, referred to
as secondary housing 370, to primary housing 360 by snapping fingers

334 (see FIG 23) of secondary housing 370 into slots 336 (see FIG
21) of primary housing 360. In this way, secondary housing 370 is
positioned in mati ng engagenent with primary housing 360, -with first 10"

exterior surface 313 (see FIG 23) of secondary housing 370 disposed

adj acent to second-exterior surface 314 ee FIG 21) of primary

housi ng 360, and housing first orifAcé 32Q (see FIG 23) of secondary
housi ng 370 comuni cating wth hod§igg eCand orifice 328 (see FIG
22) of primary housi ng .360. CerfSequeNEEF, iysects present in interior 15

chanber 315 defined by prifrary housia§ 360 iy freely nove into
interior chanber 31%82qf ¢econdary—ho ng 378 and begin to consune
matrix 316 therein. By ghtachmemt of &dyer 34X to secondary housing ..




370 in the manner previously described with respect to attachnent to
primary housing 360, the present invention may be constituted in an 20
extended, stacked form providing additional matrix 316 in an T
envi r onnentwasesszhe i nterface between mount i ng surface 3621’%1’!&!597’“741
primary housing 360 has remained | argely undi sturbed, whereby

I nsects may nove frommatrix 316 of prlnfi%?housing 360 to matrix

316 of secondary housing 370 with ﬂbnl sruption to their feeding 25

envi ronnent . Clearly- after a substantial portion of matrix
316 of secondary housi-oe- 878 s -heen-consynedTns My be r eveal ed
from periodic nDnltor[n'-' actryt ey *?*'TJ57 ty houbking 370, yet:
anot her housi ng 30 312 i)e added by nnuggiiEF%oigﬂcondary housi ng 370
in.a - - - manner simlar taﬂ:hanprevioust;dEEEFib ¢ wit h| respect t-o-
mount i ng of secondary'housﬁﬂ #EST mg B60. Furt her
addi ti onal housi ngs 3»2 may be srm:EEEEV added}+:{ herepy formng an

ext ended stack of houfihgs 312 afEgeged to prifady holisi ng 360.
Addi tion of 35 hogsings 3-':does nQEEEEEiurb the p e exi s{ing network of
access ' WO 97/ 7066 x

PCT/ US97/ 06241
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gall eries or passageways previously established between the termte
colany or _nest_and. primry housing 360. - A stack of housings
312 nounted to ’pl’l nmary housing 360 my 5 be di sassenbl edpgpghseornsz41
reassenbl edVQi%PA%8SHhe rel ative position of i ndi vi dual housi ngs 312

wi thin the stack being thereby I nt ei?&hangeabl e, or with the renoval
of selected housings 312 in - - which8 rix 316 has been substantially
consuned. Al so, placenent of a new, unused housing 312 between a
housi ng 312 havi ng current % FVvity and Q__t:-;:mryﬁwousi ng 360 may
i nduce the insects to eat thet_Tﬁﬁ'rratrlx 31-6=6H t he rlew housing 312
to return to primary houﬁ;IEBb‘O t wlll be

recogni zed that although refovaE=at: prinary houg@_ 36 from nounting
surface 362-may-in some i 'ﬁ'sfmbe appFaprtatel in deneral,

primary. housing 360 will be @St i p pl ace,— —-attached td mount i ng
surface 362, in order to prCV| de |us cts wilhE=—" am | ifar and stable
i nterface bet ween t&—en%i)rﬂnment i nsi de FEFERE- Ng surfface 362 and
housings 312 attached to Yrijmary housi me=360. 20 In the event
that natri'x holding plate 336 is renoVaEEE: nount ed .-l to pousing 312
and.after_all. or. a- pOI’tJ on qf mat rwrn housi ng,_3+3A has been
consumed; 11 desired, a new| repla=ment matri x 31&&@;: be di sposed
i n housi-ng -312- by renovi ng\a’ﬂqﬂnl di ng plate BEE;
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25 from housi ng 312, placing the new replacenent matrix 316 within

I nterior chanber 315 after renoval of any remaining portion of. original
matri x 316, and thereafter replacing matrix holding plate 356 by ~~ """
inserting pwoen®sd of matrix hol ding plate 356 into parti al P?TKE?EQFM

stanchi ons 340 of housing 312. 30 As descri bed above with
respect to housings 12.and the second 19722 enbodi nent of the present

i nvention, two or nore housings 312 can al so be arranged in

si de-by-side arrangenent in the sane fashion. In addition, as

descri bed above with respect to housings 12 and the 35 concurrepnt use of
the first and second enbodi nents of the invention, S%housL 812 may

al so be arranged in concurrent side by side and
- 34- ' stacked fashi on wherein eacl

a primry housi ng 360 by atQChme ;
secondary housi ngs 370. LY

present invention contenplates a nunmber of nethp

)
| —

X

L
vvvvvv
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apparatus which may be utilized, wth particul ar nmethods and
apparatus.optimzed for a particular. target. pest .and environnent al

setsti ngs apﬁgiﬁmhﬂ%o a person skilled in this art using the tecanisImga4t
provi ded he ) t hough the descriptions and teachings primarily

10 focus on the control of termtes, it wll be recognized that variations

of t hese net hods and apiZ/82us and their applicability to
i nsects and pests other than termtes would be readily recogni zed and used
by a person skilled in this art. The present invention
havi ng been descri bed .- . inits preferred enbodi nents, it is
clear that the present invention is 15 suscepti bl e to nunerous
nodi ficati ons and enbodi nents wis hin the S ~ability of those
skrr1ed“rnfthé“arf”WEfHOUt”depaﬁiTng"fronlthe'sggpé of : t he

i nvention and w thout.the. exerciye of inventive fqulty. In

particul ar, geonetric shapes otfesgErmrrooral a¥y or square housings
and apparatus can be used w t ho¥
20 '

jXing fromthe
scope of the present invgg AE@dg X the scope of t?ﬁiﬁéesent
/4 ) ope of \\he follow ng cl :




[err] 1. An apparatus for use in nDnitoring or controlling pests

characterized in that it conprises: a primary housing haV|nq
an exterior surface and - defining an interior chanbe&wgpﬁg 10624
plurality owWO97/40667 orifices di sposed between the exterior ‘surface and t he
I nterior chanber; connect i ngi/eans for connecting the prinmary
housing to a secondary housing in a stacked configuration
wherein an exterior surface of the pri mary housing contacts an
exterior surface of the secondary housi ng and at | east one of the
orifices of the primary housing at |least partially aligns with an
orifice defined by the secondary housing so that the I nterior
chanber of the primary housing connunlcates with an interior

chanber deflned by the secondary

340 340

3301 339
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housi ng; and nounting neans for nmounting the exterior surface

of 'the pri.mary._housing.to a. nmounting surface of a .. . structure. ._. )
proxi mate to tgﬁfﬁﬁfts so that at |east one of the orpdyro®3neiait he
primary houdY di sposed adj acent to the nmounting surface to
provi de a pathway between the interior chanber of the primary
housi ng and " the structure. 22422 pn apparatus for
nonitoring or controlling pests characterized in that it
conpri ses: a plurality of housings, each having an exterior
surface and defining an interior chambgr and a This is
the repl acenent sheet REPLAt)ELIV, 11 wntE T o ~Date: [12
NOV 1999 Lrrerrr {11151l "N =\ ' :

ot e e L ..“”Ffﬁmwzzh_ : — )

.. My

347




-~ : QRO 2~
5 [ oy FEFACFMANE SEETS. 59 s ol s wscsenarenest e surf& S
the intg paged """ f@g ecting means for connectin@m ReRf SI'A*SET
housing cﬂ%ﬁf“(#)eastp%ﬁ‘é of‘h@’i‘geé 't he_housi; QsNgycmﬁg that at east t

of the hWELdPraging e paged ontrupigedeion Date: hfough their orifices so that

t he i nt pill okbstactnber paged .= to pagedse Housi ngs are in commnieation with each

ot her wherein the at kg housi ngs mhic

comuni pat DATEVOF RECEIPTOL. ﬁchrou

i ' ' h t3gir respe ggﬂ"g ﬂmuﬂcatl ng
orifice eacn Nave an exterior surtace whi ch cen

surface ofBMMNher housi ng and the at |east two housi ngs *aré& either in

tacked q
mount  ng. rkans ForaRtG e B e ol | A 1400 peste

the housings t acharantdriveduid adeat it Kompgrides 4 0 the pests such that at
| east one of the

a primary housing having an exterior surface and
defining an interior chamber and a plurality of
orifices disposed between the exterior surface and the
interior chamber;
| connecting wmeans for connecting the primary
housing to a secondary housing in a stacked
configuration wherein an exterior surface of the
primary housing contacts an exterior surface of the
secondary housing and at least one of the orifices of
the primary housing at least partially aligns with an
orifice defined by the secondary housing so that the
interior chamber of the primary housing communicates
with an interior chamber defined by the secondary
housing; and
mounting means for mounting the exterior surface
of the primary housing to a mounting surface of a
N\ structure proximate to the pests so that at least one
of the orifices of the primary housing is disposed
adjacent to the mounting surface to provide a pathway
between the interior chamber of the primary housing and

the structure.

2. An apparatus for monitoring or controlling pests
characterized in that it comprises:
a plurality of housings, each having an exterior

surface and defining an interior chamber and a



orlflces I s di sposed adjacent to the nmounting surface; and at
| east one cover for essenti ahisyisdbe eeplacermentsheet Oflfl@%“&‘l‘]'mntﬂ

ot herwi se renmai n uncovered if not for the presen An
apparatus for nonitoring . C r [ pests racterlzed in
that it conprises: D§{9p| umgéw Jé&ousi ngs, MHM Hmﬂ”m
exterior surface and defining an interior chanbery

orifice disposed between the exterior surBéce and the |nter|or ‘thamber

and a second orifice disposed b en the exterior surface and the
interior Chanbég'ugéif P % orf%yges disposed between the exterior

1REPACEMEAW SHEf-face and the interior chamber;

connecting means for connecting each of the
housings to at least one other of the housings such
that at least two of the housings are in communication
through their orifices so that the interior chambers of
those housings are in communication with each other
wherein the at least two housings which are in
communication with each other through their respective
communicating orifices each have an exterior surface
which contacts an exterior surface of another housing
and the at least two housings are either in a stacked
configuration or side-by-side configuration;

‘mounting means for mounting the exterior surface
of at least one of the housings to a mounting surface
proximate to the pests such that at least one of the
orifices is disposed adjacent to the mounting surface;
and

at least one cover for essentially covering each
orifice which would otherwise remain uncovered if not

for the presence of a cover.

An apparatus for monitoring or controlling pests
characterized in that it comprises:

a plurality of housings, each having an exterior
surface and defining an interior chamber, a first
orifice disposed between the exterior surface and the
interior chamber and a second orifice disposed between

the exterior surface and the interior chamber; and



Er?;L:]]ti ng the exterior /W of the gﬂglt mmgﬁgﬂﬁg

"3
0
surface proxi mate W ' i de- by-si de arrangenent so that each
of the interior chanber's Fs i Pllzation with the nount i ng surface

through the first orifice and in ® *Communicati ﬂ_lu t hr ough
the second orifice. 4. The apparatus of d ai EJr't’AﬁarBEEN
characterized in that: ~ a plurality 3 flLexi bIREPKACED- edi blfe
matrices are praovided. in the interior chanbers of the nNoostrags: and

the housings when "THEAIGBeany for SRR th%oﬁ?‘itﬁﬁﬂ-é’t"‘l.o?}‘g%%cef or ned
of a flexible rg¢ eddct 3 tHlsings 51%&1&&%\%%%6@ fifhd® Each

can pe attac‘%e 0 a

other to forma fl exi bl e stack of housings
non- pl anar nourtthengrest$aie mide-hyi-widiealaharsjengnt sowchhin eaoh séfick
can be di sassenmil ed ,and r.eassenbl ed .such that relative positions of the

housi ngs wi t hi rF %elntergt"&'ckéﬁﬁ'@bﬁﬁﬁng’e%bllé‘. C°5‘f“un‘-'Fﬁ§té'cBBar‘ai-E]§ ofthe| ai ns
2 or 3 further ghafag] “s(ﬁ:‘%ba{éeé thrloldh ' ReNOFSLRES SELrPHRSIARG! ALY

simlar and | nt er changea
communication with each other through the Sﬁggpd

ifi This is the replacement s
orifice.

Date: "1 2 NOV 1999
4. The apparatus of claims 2 or 3 further characterized in
that:
a plurality of flexible pest-edible matrices are
provided in the interior chambers of the housings; and
the housings are formed of a flexible material so
that the housings can be connected to each other to
form a flexible stack of housings which can be attached
to a non-planar wmounting surface and individual
housings within the stack can be disassembled and
reassembled such that relative positions of the

housings within the stack are changeable.

5. The apparatus of claims 2 or 3 further characterized in
that the housings are substantially similar and

interchangeable.

6. The apparatus of claims 2 or 3 further characterized in
that it comprises a termite-edible matrix which is
adapted to be received in at least one of the interior

chambers -and which optionally includes a toxicant.
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6> The apparatus of clainms 2 or 3 further characterized ﬁEPLACEMEWétSHEET
conprises a termte-edible matri x v%gch S ted to be recei ved in at
| east one of the |nter|9é \acem meh8hB8%y s and whi ch optional Ty

9, T I g
éﬁEEE)EC 1999 énnt sh*eet tOate ¢ CENENT
The appar at us 01935% N)?R%@EE precédi ng cdains further char acteri zed |n

‘that the pests %etermtes ) )
7. The apparatus of any of the preceding claims further

characterized in that the pests are termites.

8. The apparatus of any of the preceding claims further
characterized in that the apparatus includes means for
enlarging at least one of the orifices to a preselected
size.

9. A method for wmonitoring or <controlling pests
characterized in that the method includes the steps of:

placing a pest-edible matrix into an interior
chamber defined within a first housing having an
exterior surface and defining a plurality of orifices
disposed between the exterior surface and the interior
chamber, and having connecting means for connecting the
exterior surface of the first housing such that on
connection the exterior surface of the first housing
contacts an exterior surface of at least one other
housing having an interior chamber such that at least

AN one of the orifices of the first housing is in

communication with an orifice of a housing to which the
first housing is connected; and

| mounting at 1least one housing to a mounting
surface of a structure proximate to the pests so that
at least one orifice of a housing is disposed adjacent
to the mounting surface to provide a pathway for the
pests between the chamber formed by the interconnected

housings and the structure.



8~ "The apparatus_of any of the preceding clains further REPLACEMEENY sﬁﬁ@‘
I n that the apparatus includes neans for enl argi ng at | east one of ‘

orifices to a pr gpe: 9 A ,nethod for nonidori or
controlling pesIﬂﬁInmEmH WI Emlzed i 0t HeHIS BHEREINGT R ﬁ@s’sgﬂg replggament st
of : pl aci*ng® a* pest -Sedi*ble matrijx | nhgﬂ Ai{\ED | I or chanber
defined within a first housing having an j qurfa:ga@qg gmpwm

a plurality of orifices di sposed besawen the exterior surfac

i nterior chanber, ~and havi ng connecting nmeans for connecting the
exterior sttfadk ofM&HhOG i r SOMhouBPRELSLEERT ha®ron contxehhingi orpesiks

exterior surfatc(ﬁ.‘ea%faég@%{i'éétilp%a{@q:he meﬂ{}{;oﬁ gﬁnsccﬁgqﬁejsﬁt r%?ﬁr.ltqsspuézo :? of

at | east one o ousi ng having an 1n

| east one of theladiriges pésthedibist mhersknents bR leastOBAMISALI ON
with an orifice of a _housing to which the first housing is connected;
and nothf | R walidast ofhe inhedinra o chamhens .ng each swf acthef a

SLuCtUre oK iy NEnBRSL SoLIEL  oefheoRk 008, Okl e o 2
pat hway for theluraliast SobehvginbBe ishadBnd U NBeifYryh Bidualigle dect ed
housi ngs and the structure.

at least one secondary housing, each housing having a

first exterior surface and a second exterior surface

and defining a first orifice disposed between the first
exterior surface and the interior chamber and a second
orifice disposed between the second exterior surface
and the interior chamber wherein the first exterior
surface of a housing is connectable to the second
exterior surface of another housing;

mounting the first exterior surface of the primary
housing to a mounting surface proximate to the pests so
that the interior chamber of the primary housing is in
communication with the mounting surface through the
first orifice defined by the primary housing;

A connecting each secondary housing to at least one
other housing so that an exterior surface of each
secondary housing is in contact with an exterior
surface of a housing to which is connected and the
interior chambers of connected housings are in
communication with each other; and

covering any exterior surface which is not in
communication with the exterior surface of another

housing, or with a mounting surface, with a cover.

_—
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[err] _ © 39 10. A nmethod for nonitordtOXC2—€.

controlling pests Chﬁf&ﬁ%ﬁf#%ed—+ﬂ~%hat the nmet hod i ncl udes the st eps
of : placing a matrix into at | east one of POS -
plurality of interiors m‘w l"ﬂjm,”m the interi orﬂEp mg"’ggbel ng
defined within one of a housi ngs i ncludin ry
housi ng and at | east one secondary hOUSIng each housing having a first
exterior surface and a second exterior syyface and defining a first
orifice disposed between the first exterior surface and the interior

chanber and a second™3fFiRad meang Lo JAOWRtiRenthre ext@RiPrxBerface
surface and theof eaéﬂtgf'ﬁﬁecﬁéﬂgfﬁ% 563rh&&ﬁiiﬁ#Séuf%éggggégﬁgéagce of

a housing is connectabl € to the second exterior Surface

housi ng; tonbhet pegtishelr i side ey eside avrhagemehtt R RHA® ¥ach
housing to a nou tlﬂg surface proximate to the pests so that the
interior chambe?tof héﬁ&ﬁﬁﬁ%ﬁ/QRﬁEhQE?lsslhn comgwimhgaitden otk t bhe he

nount i ng surfaCﬁbﬁﬂggﬂgh éJE?ace féﬂ§guéﬂl ce %e;g%ed b &gg prlgarxn

housi ng;
communication with each other through the second

orifice.

4, The apparatus of claim 2 further characterized in that:
a plurality of flexible pest-edible matrices are
provided in the interior chambers of the housings; and

- the housings when they are in a stacked

configuration are formed of a flexible material so that

the housings can be connected to each other to form a
flexible stack of housings which can be attached to a
non-planar mounting surface and individual housings
within the stack can be disassembled and reassembled
such that relative positions of the housings within the
stack are changeable.

5. The apéaratus of claims 2 or 3 further characterized in
that the housings are substantially similar and

interchangeable.

6. The apparatus of claims 2 or 3 further characterized in
that it comprises a termite-edible matrix which is
adaﬁted to be received in at least one of the interior

chambers and which optionally includes a toxicant.
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connecting each secondar y—heusi-Ag-to_at |east one ot her housing so that

an exterior surface of each _secondary ‘housing is in contagt nnth an
exterior surface of au ﬂH MJ‘ it is conn t he _
interior chanbers !m , "’H ’ are in ﬁﬁs‘-ﬁggﬂgﬂﬁls&ﬁﬂon with
each other; and coverlng afly éxtérlor surface which is not in
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[err] Lo ET method £RF 11mopitordrgod BF claPﬂ’érgl?s%ngo fReshRr

characterized | GharddeériHEdPESt Shat CLRETMRLESd includes the steps of:

placing a pest-edible matrix into at least one of
a plurality of interiors chambers, each of the interior
chambers being defined within one of a plurality of
housings including a primafy housing and at least one
secondary housing, each housing having a first exterior
surface and a second exterior surface and defining a
first orifice disposed between the first exterior
surface and the interior chamber and a second orifice-
disposed between the second exterior surface and the
interior chamber wherein the first exterior surface of
a housing is connectable to the second exterior surface
of another housing;

mounting the first exterior surface of the primary
housing to a mounting surface proximate to the pests so
that the interior chamber of the primary housing is in
communication with the mounting surface through the
first orifice defined by the primafy housing;

connecting each secondary housing to at least one
other housing so that an exterior surface of eachﬂ
secondary housing is in céntact with an exterior
surface of a housing to which it is connected and the
interior chambers of connected housings are in
communication with each other; and

covering any exterior surface which is not in
communication with the exterior surface of another

housing, or with a mounting surface, with a cover.
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11. The method of claims 9 or 10 further characterized in

that the pests are termites.
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