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long been a challenge. Pests of frequent concern include various types of insects and

rodents. Subterranean termites are a particularly troublesome type of pest with the
15 potential to cause severe damage to wooden structures. Various schemes have been
..proposed to eliminate termites and certain other harmful pests of both the insect and
noninsect variety. In one approach, pest controi relies on the blanket application of
chemical pesticides in the area to be protected. However, as a result of environmental
regulations, this approach is becoming less desirable.

20 Recently, advances have been made to provide for the targeted delivery of
pesticide chemicals. U.S. Patent Number 5,815,090 io Su is one example. Another
example directed to termite control is the SENTRICON™ system of Dow
AgroSciences that has a business address of 9330 Zionsville Road, Indianapolis,
Indiana. in this system, a number of units each having a termite edible material are

25  placed in the ground about a dwelling to be protected. The units are inspected
routinely by a pest control service for the presence of fermites, and inspection data is
recorded with reference to a unique barcode label associated with each unit. !f
termites are found in a given unit, a bait is installed that contains a slow-acting
pesticide intended to be carried back to the termite nest to eradicate the colony.

30 However, techniques for more reliably sensing the activity of termites and other
pests is desired. Alternatively or additionally, the ability to gather more comprehensive
data relating to pest behavior is sought. Thus, there is a continuing demand for further
advancement in the area of pest control and related sensing technologies.
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control devices (110) via the comunication circuit. A data collection unit
(40) t othecsepaiatian er @!&P'éc%j’a@ﬂié*ﬁfédm eigawitisheothased ep rarpeyal gk mgeretic110) nay

al terna;rl?\(ﬂ fr%tﬁ@%ﬁsbp n@%rmdrég%ﬁg The device (110) O includes a

sensor t as an ectr cal conductive pathway conprised of a
nonnet al | i ¢ Aetedingta amthmaspesttof tmrnresﬂnt theentons theoe isgeveddd ¥ pesti ng nonzero
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behavi obne biNhEf8RESAT &XBircuit including one or more sensing elements associated with

the bait member, a characteristic of the one or more sensing elements being altered
with pest consumption or displacement of the bait member, the circuit being operable to
| nﬁonitor the characteristic to detect a number of different nonzero degrees of the pest
consumption or displacement; and wherein the circuit applies an electric potential to the
one or more sensing elements.
According to yet another aspect of the present invention, there is provided a

pest control device, comprising: a circuit including a number of electrically coupled

sensing elements spaced apart from one another and arranged to be consumed or
displaced by one or more pests, the sensing elements each corresponding to a
different one of a number of electrically resistive pathways, the circuit being responsive
to alteration of one or more of the sensing elements to provide information
representative of a degree of pest consumption or displacement.

According to yet another aspect of the present invention, there is provided a
pest control device, comprising: a circuit including an electrode operable to be
consumed or displaced by one or more pests, capacitance of the electrode changing in
response to pest consumption or displacement, the circuit being operable to monitor a
property corresponding to the capacitance of the electrode to provide information
representative of a degree of the pest consumption or displacement.

According to yet another aspect of the present invention, there is provided a

| method, comprising: operating a pest conirol device including a circuit with a sensor

arranged to be at least partially consumed or displaced by one or more pests;

.
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of both the insect an I nsect variety. one approach, pest control
rel i es gathehdathlcanteming ppéti activiiyds provided ha firthet epbsdimentliesludes 4 he area to be

pr ot ect a re f. enviropnnmental requl ations, this
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busi nesgeqtddress of 9330 Zionsville Road, |ndianapolis, Indiana. In this

--system a nunber of units each having a ternmte edible material are
- Another embodiment of the present invention includes a unique pest control

system. This system includes a number of pest control devices and an apparatus to
gather data from the pest control devices. In one embodiment, the apparatus
communicates with the pest control devices using wireless technigues and can also be

arranged to iocate the devices. The pest control devices can be of different types, at

least some of which are configured to provide information relating to different levels of
pest activity in addition to an indication of whether pests are present or not.

Still another embodiment of the present invention includes a pest control device
with a circuit including one or more sensing elements operable to be consumed or
displaced by one or more pests. This circuit monitors an electrical and/or magnetic
property of the one or more sensing elements that is indicative of different nonzero
levels of pest consumption or displacement.
| fn yet another embodiment of the present invention, a pest contro! device
includes a circuit with an element operably changed by a degree of consumption or
displacement that is comprised of an electrically conductive, nonmetallic material.
Additionally or alternatively, this element can be composed of a material having a
volume resistivity of at least 0.001 ohm-cm.

In still another embodiment, a sensor includes one or more portions operable to

be separated or removed from each other and a circuit operable to monitor a property
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25 placed in the ground about a dwelling to be protected. 28hebruary2805r e
inspected routinely by a pest control service for the presence of

termtes, and inspection data is recorded with reference to a unique
barcode | abel associated with each unit. If termtes are found in a given
unit, a bait is installed that contains a slowacting pesticide intended
to be carried back to the termte nest to eradicate the colony. 30 However,
t echni q¥egesnonding te elegiricaligapadiianes thgt ehangas withiremovst of eaperaties cAlE ot her
pests i $ndepoRfporfibh &ﬁ&ﬁe"éﬂrﬁor‘?ﬁ'hi@%@%ﬁn’aﬂ&?&l %moﬁ:&%eﬂ@ck' delt§ gather nore
conprehensive data relating to pest behavior is sought. Thus, there is a
cont i nuicagsudeptan@r fisplatementdy peatdyaaare emston; or atiesiam bamethaést control and
rel ated [ tec .0glL es.. 28 February 2005 SUMVARY, OF | NVENTI ON

hocor at RS SR SRR 1 <5brart 4PEuaReN, M Roran e (g ded a pest
cont r ol vadalsq@st scivities, Shagianzalsesaiions, etlduthengcatalkdratiins RO hamewniubj ect to
separation or displacenent relative to a second portion by one or nore
pests; ¥%ircuit coupled to the sensor to nonitor a property of the sensor
bei ng changeth &y akdiRath@RARIINSht Of the Hre&RinPROBRIGH, 8 bedth@nirbiid@licBor tion
relative to the second portion, the circuit being operable to detect a
nunber #Tciugies pamnigye mertiieenrsbaibihal is ableapicpartially crmipriged ofmdmagnatisi n det ecti on
of _Lhenafnmi ah bl afeRBhRC 8 KB cotrbltd U8 ifdiidell!dneloP pftd Dased on T emoval
of a magnetic material tfromthe sensor by the one or nore pests. According
t 0 anot keyircagEett sefsorhite gathes data abouborie ommoretemespandpgenviletnentplest

control %gvicet.conprising: a bait nenber operable to be consunmed or
displa08 'B@m”%ﬁﬁ'or nore pests; a circuit including one or nore sensing

el enent s assQehierteftbodinihts, fdrhsbaddectiefdatires, and bt Fthespresef the one or
-nore sensing elepents being altered wth pest consunptign or displacenent
of the BYPRIORsMBE Pecome apparentifonyibesiawipes and eescoptionsiantalped hpsein.

characteristic to detect a nunber of different nonzero degrees of the pest

-consunpti on or- di spl acement; and-wherein the circuit applies-an-electric- -

potential to the one or nore sensing elenents. According to yet another
aspect of the present invention, there is provided a pest control device,
conprising: a circuit including a nunber of electrically coupled sensing
el enents spaced apart from one another and arranged to be consuned or

di spl aced by one or nore pests, the sensing el enents each corresponding to
a different one of a nunber of electrically resistive pathways, the
circuit being responsive to alteration of one or nore of the sensing

el enments to provide information representative of a degree of pest
consunption or displacenent. According to yet another aspect of the present
i nvention, there is provided a pest control device, conprising: a circuit
~including an el ectrode operable to be
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used herein, est contr v efers to any device that is
used t o theped moniodng assembindFig.I%i t, feed, poison, or externminate one or

nore species Gk ' I ' ot i ncl udes
i e pes, £, 70 ShondBaid oL OB ot ARSRCINARG 0 |
control @dasiede deliyenhaaspmblydn placef thenase moniaringfassembiye! figs 8. cont r ol

devi ges. | n O, eNDadHERAYC Vible o LABHEH LRI GRER ofigh1 ! he pest

control devices using W retf ess techniques ard can ‘al so arranged to
l-ocate-the deig&Js apebempatinviewnf eiuitddor hegpestmonjtoring agsemily ehFigt §.pes, at
| east sone of i G 4 Vil ' e’r?rh ; | to
different | evg‘l‘&s] @PS legvsvt ac?f%?;‘am!é;% ?@%}ésﬁ)ﬂg | %ﬂfigg@bgénd i@?t whet her
pests ar @@rhasperionyed with theseystam ghbighdr enbodi ment of the present invention

ncl udes a_Pesiy 49K & Qaghiiingfio vish'of aeEbidibd of gt bR spiigmor or e
sensi ng el erreptgs operaﬁ e to be consuned or " di splaced by one or nore
pest 20 TEceordingdeithe presant invention tbpbipeludesa seavaddyperripest ¢antroliayiser ty of the

one or more SeRsi{BGs 5 BRREGCY, Akl 's?-,eh{régjn\ﬁé\&'lbi"ﬁe%tec&{cﬁ? éesmes‘i'e foi O

| evel s of pest consunption or displace n yet ano r ‘enbodi nent of
t he pres@f¥ic@nvention, a pest control device includes a circuit with an

el ement oper alphy 18RAAIEAH Féwdt 4R HsEEMBbd SERSH BPiHe RBcHd type of pest
_ control device.
25 Fig. 14 is a diagrammatic view of a third type of pest control system according
to the present invention that includes a third type of pest control device.
Fig. 15 is a partial cutaway view of a sensor for the third type of pest control
device.
Fig. 16 is a sectionat view of the sensor for the third type of pest control device
30 taken along the section line 16—16 shown in Fig. 15.
| Fig. 17 is a diagrammatic view of a fourth type of pest control system according
to the present invention that includes a fourth type of pest control device.
Fig. 18 is a partial cutaway view of a sensor for the fourth type of pest control
device.
35 Fig. 19 is a sectional view of the sensor for the fourth type of pest control
- device taken along the section iine 19—19 shown in Fig. 18.
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her eil@. -sgse®B sfgbmeary 2005 WO 02/ 26033 PCT/ USOQ 26373 BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1 is a diagrammatic view of a first type of pest -
control systemaccording to the present invention that includes several of
a first type of pest control device. Fig. 2 is a view of selected el enents
of the systemof Fig. 1 in operation. 5 Fig. 3 is an expl oded, parti al
sectional view of a pest nonitoring assenbly of the first type of pest
control device. Fig. 4 is an exploded, partial sectional view of the pest
nmoni toring assenbly of Fig. 3 along a view plane perpendicular to the view
plane of Fig. 3. Fig. 5is a partial, top view of a portion of a
--commruni-cat'i on circuit subassenbly 10 of the pest nonitoring assenbly shown
in Figs. 3 and 4. Fig. 6 is an exploded assenbly view of the first type of
pest control device with the pest nonitoring assenbly of Fig. 3. Fig. 7 is
~an expl oded assenbly view of the first type of pest control device with a
pesticide delivery assenbly in place of the pest nonitoring assenbly of

Fig. 3. :




15 Fig. 8 is a schematic view of selected circuitry of th28 Eshstaap2065 Fi g.
1. Fig. 9 is a schematic view of circuitry' for the pest nonitoring
assenbl yWE0226433 3. Fig. 10 is a flowhart of one exanpPel/HFI0R6FBocess of
the present |nvent|on that nmay be perforned with the systemof Fig. 1.
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interrogator 30 to interrogate pest contro! devices 110 located at least partially below

20  ground G using a wireless communication technique. In this example, interrogator 30
is shown in a hand-held form convenient for sweeping over ground G to establish
wireless communication with installed devices 110. Additional aspects of system 20
and its operation are described in connection with Figs. 8-10, but first further details
concerning a representative pest control device 110 are described with reference to

25  Figs. 3-7.

Figs. 3-7 illustrates various features of pest control device 110. To initially

detect pests, pest control device 110 is internally configured with pest monitoring
assembly 112. Referring more specifically o Figs. 3 and 4, pest monitoring assembly

_ 112 is llustrated along centerline assembly axis A. Axis A coincides with the view

30 planes of both Figs. 3 and 4; where the view plane of Fig. 4 is perpendicular {o the
view plane of Fig. 3.

Pest monitoring assembly 112 includes sensor subassembly 114 below

communication circuit subassembly 116 along axis A. Sensor subassembly 114
includes two (2) bait members 132 (see Figs. 3 and 6). Bait members 132 are each

35 made from a bait material for one or more selected species of pests. For example,
bait members 132 can each be made of a material that is a favorite food of such pests.
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invention is t i nt ende teraflons and further t?lcatlons
in the defonm pb@aofémeablﬁéhwhmmcp@ww gemn@mentabmtheraﬁxampiesw t he

- princ bl qgmfost G i8R drtRiHeriRs 1586 iELELA RsfidoiHagel at ed as  woul d

normal |y occur to one skil e art e invention rel ates.
Fig. | ilganposipaothesshancuends or a sombiagligrooighessfeatigso dn stthethelf t he present

10 i nwentd,am pleBA 8 el doatrarde%eexqot.@d.%&éo%t Qyé bfig;émo?r%rihhﬁm damage due

to pests, such as subterranean termtes. 20 1 nclu nunber of

pest conttpenitesed cewespondnglysifarer compasition o thhalt@embernﬁm ypically only a
few of deyeges 110 are specifically designated by reference nunerals to

preserve clarity. System 20 also includes interrogator 30 to gather

i nf or mati on abRRNsOHSNhassemblyd 14 plaodngludasaensor 150m Teaspictad is depigledwi t h
i nt er r og3ikectbdimembbRCf 3N FiysPahAd tl'-*lg?:rb F"&' rﬁor@Was%&nBl@&ough

comuni cation interface 41. Re errln ggltl certain

aspedfs ofiew pkpesheenttq! 69\!@?11,9/5@@@9 %ﬂnéorwqjgtgﬁa@reuv elppgatedand  a pest
control Slf'ars‘@nﬁ%oﬁfdﬁv‘!%ropﬁoélf% W&I&Pﬁizﬁtds%om% £ g&oﬂﬁﬁ@é gf}mh

i nterrogate_ pest control "devices 110 | ocated at artia bel ow 20
ground G Restigipf £enpar iS4 reprraenieddyta Ralr @f@@mﬁeqt}aeak hnetsrﬁeﬁar@ie@grm e,

|t er 1 0933 fondA 5ok Bnd N8 ir Fig2, WAL MdhEARSE 1o BREASRBIN g SYREDI Ng Over

ground G'to establish wreléss comunication wth i nstal devi ces 110.
Addi t i ondirevespelsoyring thaMewef sSensoriRp.i ts operation are described in

connggt i on W tdbnsh@fso Meltles Q}Hstréfer'l%ti deleii’ﬁé 1@?%@& coﬁ %B’?ﬂata

representatlve pest control device ar e escrib reference to 25
Figs. --3- 75 apapged tg provide i%‘lSH"Steé%m%ﬂ 5%@51 the derm @f@rbefleqiéﬁlly eonriuchye devi ce

110. To iigbd brfldttiwayFS£sHowras tie erE‘é{wéW%? F@' 4dﬂYdr§‘ihéLﬁﬁHdléséri%bPr nal Iy

configured w th pest m)nltorlnl? assenb rring nore specifically

to Figs. portignderrespaied birihg brep H@f&ﬁff&wﬂb {he foursgoments Qrs:taﬂartaa!dsé| ong
centerli ra-.% Mg’aﬁéhéa@st@@rﬁ p%réam itk Eﬁdvbhitﬂf‘dc\.’dr@éb&%r@ nes of

both Fig where the view plane o per pendl cul ar to the

vi ew2fl ari‘é'“ &he Tengpatbwaypgegmenie pt eid Restios teAasndingat qnﬁéaf thedyeadlinesr
subassentyi tﬂ.éfbmﬁb@awoaysegm%%bh@ Bor%ﬁ qsfats eﬁdlhé‘ﬁﬁé‘riﬂ%éf oA RbANg axis A

Sensor subassenb y I ncl udes (2) menbers 132 (see Figs. 3 and
6). Bait pﬁm%@@WmiW@W with %ﬁaéoffelmﬁi@a! santeckrads i5§/adipgentone or nore

sel ect ed pp&FAE 8agd 1896 énd foiiorPiEpaP! €,  bait menbers 132 can each be made
of a material that is a favorite food of such pests.
Substrate 151 and/or conductor 153 are/is comprised of one or more materials
25  susceptible to consumption or displacement by the pests being monitored with pest
monitoring assembly 112. These materials can be a food substance, a nonfood
substance, or a combination of both for the one or more pest species of interest.
Iﬁdeed, it has been found that materials composed of nonfood substances will be
readily displaced during the consumption of adjacent edible materials, such as bait
30 members 132. As substrate 151 or conductor 153 are consumed or displaced,
pathway 154 is eventually altered. This alteration can be utilized to indicate the
presence of pests by monitoring one or more corresponding electrical properties of
pathway 1564 as will be more fully described hereinafter. Aliernatively, substrate 151
and/or conductor 153 can be oriented with respect to bait members 132 so that a
35  certain degree of consumption or displacement of bait members 132 exerts a
mechanical force sufficient to alter the electrical conductivity of pathway 154 in a
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6 28 February 2005 WD 02/ 26033 PCT/ US00 /26373 I n one exakpFebrdiry@00®d to
subterranean termtes, bait nenbers 132 are each in the formof a soft
wood bl o¥R %26%3ut a pestici de conponent. In other exanpPE3/USBY263{%r it es,
one or nore of bait menbers 132 can include a pesticide, have a

conpositi - conl | S still
ot her 5 3%%&8‘%‘%55&\?}%@%2 %@gﬁs ?:Igérq?é}'o ’%%H\/S?%{eé %rl]loéﬁdé rgzlgﬁgfzc{ted ton%gdtng’ge of
‘pest ot hée direatly cansumed®s displaged by tegrest atjnierelits f er ent conposition of each

Dt rerber 1 el ool 98 6D SR RSB ShE0. Ll b0eS

‘sensor 150. Sensor ween I'n Figs. 3 and
6; wher e cPUpjed & sensar ahassembly \i 14s Siouit subassembly Jue if arpangeddodetest  devi ce
110 t han g al J : portion 152a
opposT o “Ragomiuri ks Sity S AL b aBhAEEN e ihdiE bl T T O
sensor 1Ppoopestiascyf padwvayddiof senaor suldssatibhttidt Qircoti kubassemblyeldér at i ng
portions; : | ' ' hers, « s -Shown in
Fg. 4t sonsRe iyt Sichule Thtor foudifoctfimbnBRdy b gD o Yoty o)

i ncl udes coumrstioameniBrs 14 tes detachatiy coupling icemmimicdtion crcuitey3160tat i s
arranged r@Wi ' | electrically
conduct i \?ERSCP(;%E oﬁ?eﬁ%%s%ﬁ@ﬁ%m%ﬁﬁu% ﬁ%ér ﬁ%r%g%é’ﬂve?gsw&o IEFi g. 4. Along

t he AP ddRyangengent arpdesdribad ingnneselionawtbiigs.:1® herginaften dsndidsurs 418 4, t he
four seg : 4. t] I I L,ght, parall el
route (nM‘%&%’%ép cé’%?i‘é‘ﬂgg 1éﬁg| %Ogbgg@%gﬁg{%ﬁg%{g[@ y segnents
of end péiredlgrouteperimaieralpout axima. Ehclopwrebligak showremorafutihassemblasin pat hway
segnent s ; e | - h el . Pat hway
154 or i s oo H8Cs  0aly Bk 10 Bon LR 122 bhotiieD ik ¥herih 128

subst r at 8agelde0 vstnesichanael 381 {showniis phantem) sized teretsive smingoi24endduct or 153

are/ C Fed | | unption or
G Splac o ameingiites butdttengé 199 bontERicel b ThRagd Final LR itbrfodsd, 8876 LT L 7
- 112. - The &eserabled with sovenpiens 120f(eesiFigudlst ance, a nonfood substance, or a

conbi nati on oig ﬁ\'uif:é'ifontcﬂeuif?yn?g@ié é&ftﬁn@@ﬁ%ﬁmﬁgﬁ?%\gez pRice! 12b&h@thse | Ndeed,

it has been found that naterials cdnposed of non substances w1l be
readi |y df@pCenwernicationgireuilsy tihisoluges eil arttenng ta2and prigites) wiringibeardal s, such

as bait ; a t =1 uned or
diS spl 1310 ea,& %@ﬁ@ﬁ%’f nﬁ’"é@%ﬁ%ﬁaﬁ%{/&gﬁ gllré% gﬁ.)ﬁgﬁig’saqu t%%r%v a'tg'1 isgtr)\‘ﬁ@ g{rs] be
ut i | 22 ed ap@sperably £f basent30, gernssheremembees 140, bpd miveless compupisation nor e

s ) . : ul |
cor r espoRgligy %@crnr#.g.adNasame E)H?;efndf&fﬂar E@Qm @ﬁe é‘tzdn?(%’}r%ﬂr)reg&t%@ﬁ ully

described hereinafter.” Alterna , Substrate or conductor 153
can be ofifelabelgdiress-hairspBase 130 ivgiudespasta 32 keengage mnuntiag holes

through printed wiring board 164. Base 130 also includes mounts 134 to engage coil
antenna 162 and maintain it in fixed relation to base 130 and printed wiring board 164
25 when assembled together. Base 130 further includes four supports 136 each defining
opening 137 therethrough as best lllustrated in Fig. 4. Base 130 is shaped with a
centrally located projection 138 between adjacent pairs of supports 136. Projection
138 defines recess 139 (shown in phantom in Fig. 3).
Referring generally to Figs. 3-5, connection members 140 each include a pair
30  of connection nubs 146. Each nub 146 has neck portion 147 and head portion 145
that extend from opposing end portions of the respective connection member 140. For
each connection member 140, projection 148 is positioned between the corresponding
pair of nubs 146. Projection 148 defines recess 149. Connection members 140 are
formed from an electrically conductive, elastomeric material. In one embodiment, each
35  connection member 140 is made from a carbon-containing silicone rubber, such as
compound 862 available from TECKNIT, having a business address of 129 Dermody
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35 certain degree of consunption or displacenent of bait BERéensy28@5exerts
a nechanical force sufficient to alter the electrical conductivity of

pat hway Y84226133 7 28 February 2005 WD 02/ 26033 PCT/ USOBCTAEY23Het ect abl e
manner. For this alternative, substrate 151 and/or conductor 153 need not

e di 1 eCiglibef ORMERANG' oft18D A Bthels! 2R ShntBlimidie btferafiest moni t or i ng

assenbly 112 further includes circult subassenbly 11 coupled to sensor
subasserﬂS’PV’PQ;sJﬁon@W%Wedsubasserrbl y 116 is arranged to detect 5 and

comuni cat e Paglasdbinbié dath %énr‘lé?ﬁbﬁ frichtheP Y 46 tCERRIB0] theVBFreSordiigE

“electrical properties of pathway 154 of sensor subassenbly 114. "CGircuit
subasseniPRyf oingps 1450’3‘@@@@“@1’ throfigh a rrapestiviedrair o8 opening 1% H§UBRRAFUNI cat i on

ci rcukt r yag6RiuphrdicRtioRi 48 Qitendw@m?&réceég mmréa?d potor 745 Siadf Bﬁ‘i\lﬁé Coupl i ng

conmmuni cation clircuitry sensor 150 of sensor subassenbly 1

Vari ous df€issizeshig bea‘ﬂlﬁbﬂar Igrgar thepithe tespaetivamgening 133 througiswhich & ¢s tOn
connecti %ssW A@a'?éam dﬁrannélé%ﬁcﬁr ﬁ@é& Ebmoﬁﬂ‘l’i@éﬂéré?as}réﬁiy o'erwrhrée%ﬁmcover pi ece

120, o-rin ase each have a general circular outer

per i net erfu¥§rma§§lhamrgugh thzﬁamgmeeoppwg. 1375 K¥wae head @ort@nrwfv@y@eﬁw ed in
Fig. 4 r%rﬁh%ﬁ’@pérﬁhd:k{? .ﬁaﬁ%\f@im%@ﬁ@r&% edﬁt@ 'n@@f?@?aé’ééuﬁe&&?gééﬁ‘ﬂ‘dw by

“inner lip 12 Base 130 defines channel shown i n phanto I zed to
receit@e &1 PRRYINMArY Bysappreryiate sizingasd shering of haagerortion Merandgiackd to

engage . 'ibBﬁTon'M? ot RGo) oBaSiSysL P8Y éan b@@éaré%eés.mﬁ@ Pﬁé%‘éﬁé opl‘n%%ﬁjrém (see

Fig. 4). Conmunication circuitry 160 i s positioned ween cover piece 120
and base 3nd ggbriowheribaseatdtandgonaestionynergers 140 a&%ssgmbledatﬁﬁ@hﬁ»ra 2 and

printed Whéwmth 0928, qmmﬂe%.ﬁ@g Edalr&%ﬁ ichitHbts of@ musﬁaebseé&ﬁconﬁsét%hr ing also
to Fig. 5 atop viewis shown of 20 an assenbly of base 130, connection

nember s mnbeéﬂéo\ﬂft%%@?@b%mm cation circuitry 160. In Fig. 5 axis A

i s pgspendi culabr &shnicBfonthEibBIsA120 28 dsdembIEPHRT BASESB ¥ncibduss 1 h@'ﬂ.@' ed
cross-hairs. Base 130 includes posts 132 to engage mounting hol es t hrough

printed RFFSTRCHBYINgeng bagn 130 mc@rtsaz? Mith eoring 1assardechin gharnebngage coi |
antenna 362, %HW@ﬁléh eovbr p;acef 120ehds t?atsb%obrash@aﬁrg deRiimaadna’ | nt ed

Wi ring board 16 when assenbl ed toget her. Base further includes four

suppor t s flange tikextends intoggviol2-haygnd Bmef 23, spehiiat aeveppisce 1RPg8drated in
Fig 4. B§§@1§@Qnga§e5é&€ﬁéﬁwwm a®sndifiit fypb |0Ycérﬁﬁe@ﬁtﬁfi THeArRAdd Biild 38 bet ween

adj agent pairs of sup Ports 36. Projection 138 defines recess 139 (shown
~in pBBnt 8ip Pyiersufacepi bq@@f@ﬂ?wﬁaﬁémﬁ tarmyof @gsambly. OncecovespieselzBn nenber s

140 eachghdghssies@amaionnected Pfthis QRaRfel, 0ig WilSprédiBes Eacdlicitdbal 6 has neck
portion 147 and head portjon 145 that extend from opposing end portions of

the res pé?ﬁ'ﬁt\ﬂ'@ 'E'B\‘ﬁ\%?fl pRistiEs@Rd dabris intoGavitye 122, The e suBRCefAsMer 140,
proj ecti precd 480 ehgifedd by 36 d 30 Ra¥aRNplMehRIY HIOMBARHIREN also assist with

sealing.

25 After communication circuit subassembly 116 is assembled, sensor 150 is
assembled to subassembly 116 by asserting end portion 152a into recess 149 of each
connection member 140 carried by base 130. Connection members 140 are sized to
bé slightly elastically deformed by the insertion of end portion 152a into recess 149,
such that a biasing force is applied by connection members 140 to end portion 152a to

30  securely hold sensor 150 in contact therewith. Once end portion 152a is inserted into
connection members 140, each pad 156 is electrically contacted by a different one of
connection members 140. In turn, each nub 146 that contacts printed wiring board
164 electrically couples pathway 154 to printed wiring board 164.

Referring to Fig. 6, an exploded view of pest control device 110 and pest

3_5 monitoring assembly 112 is depicted. in Fig. 6, sensor subassembly 114 and circuit

subassembly 116 are shown assembled together and nested in carrying member 190
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pair. of nubs 146. Projection 148 defines recess 149. ConngLFétemarproders 140
are fornmed froman electrically conductive, elastoneric material. In one
enbodi meWP, 028888 35 connection nenmber 140 is nmade from aPEXUEMROEBNt ai ni ng
silicone rubber, such as conmpound 862 avail able from TECKNI T, having a

busi ness ; a :

PCTI usootgg%gg@tpr%te@"?'%gﬁﬁé gg%’,’b‘ﬁﬂ ?%%gﬁ %F‘HNobﬁ%'?'ﬁg F*‘fé@?’ﬁ%ﬁ (?)Stqﬂ gﬁe

enbodi merie®) ofa me thaé includes bpess | 92 attachath thepnosing. sideonembenstiiod. €nbh

connect i Tehft: s he. car.ts ' K s 146 are

"~ insert ed%ﬁﬁ%ﬁ ma reg%g%{?I%\S/rglly:)\ﬁlgtr)letg?ﬁgbg,nvpnﬁﬁy%g{f?ngd e@ﬁ"ﬁ 6@&56%2136, W th
proj ect i d92BiAgdhe biddemgide of pest searderingassembhul 120n @i lise matbenfSidach of nubs

146 i § si i B ' [ :137 through

aht ch ¢ aberd 188 jofBh o B'orli Pod Afbdefis BACS 10 BRRE 108.d 7] L LCOLT

el ast i calaranged ordefite aspace 198confoyred i negeive theuagsembledrancioeunei M8 obpeni ng

137. Onceyy %£9§%%1;§5 extends through opening 137, it returns to its
original shape wth neck 147 securely engagi ng 10 the opening margin. By
appropri ate siPeshepnirebideyicen! HgndaddsdwdisipgriZDavithramouaide aa k80 porti on 147 of

nubs 146, ' [ e; Ixsture and
debri s mﬁg‘%ﬂ@%ﬂgféﬂ@gﬁﬁ cg%ﬁ%ré@oﬁgﬁio%ngfoz e%fb‘bgf €3 2%%?%&19{?&; her. As
showhQi n defings chamber hT2:utexsedting operingl 17% 4Pest mandioinmagsembly 2canst each
connecti ; ﬂﬁﬁhﬁf : ] ; r QL rs 140 are
assenbl eggWT asgr iglga eﬂgdo@ﬁgga@%;qt%&agé%eg%?gg}eg@{ {3;%’&5?1(5 I ng base 130
i nto caviHoysingA7Q/has end pprtign 171a oppasite ¢nd podinadA&h. Endportipud7Hy i nsertion,
cover pi ; PAsg ' ] GHes 133

ext ends ?rfr?ﬁxg% %ga\ﬁé 1&5{ %‘E beyoarj?gigf ﬁiﬁ@lﬁ{:@ﬁéﬂf%ﬂ%&%ﬂi@ﬂg?h‘@g}\?g& piece 120 and
base 130 iltpigrige indbgr2.okend i 7sterminatesdm ap aperture {ygishown)k dnisemmupicatiame angl ed
profkke Qfn: L | o | of
Desetdl y MSRamle (b om0 61 S N et RSl RS S 7 Bl e
--0-ring 1Partigulgly wek-suitaddor thiedngressoand egress efdermites froni ¢hamber d72.0f noi sture

and, debr kipubiih 476 sk bhuer ofIridff s B3G5 oP unEALES dedlyfis BP0 engaged

by base 130 s a conpl i nent at can also asstst wth sealing.
25 Aft er referenosnemenalsn 79a; $76h, 1866 476dmsd176edn Fig. Bdsasistedth sensor 150 is

assenbl edqtifors agggp@g Lad&idy1 SR d didlngnd portion 152a into recess 149
of each gconne’cﬁé‘t’t)l n rrer%rgr léllo carri edbbyn%ase 130. Connection nenbers 140

are 39zed to Ogee isidgrahamber 422.ineal mynitpsing epsamily 112 ean be seaureshinof end
Dommet Aasid PHOkEEgS ek Cop 199 ubiEhonidnkite o ShabfoBPL 20
i n cont aéhgageahanpels 17Patkousing 178 Aftencams 380 isdullyresatedan hawsing 170, it
can be rotated to engage prongs 184 in a latching position that resists disassembly,
This latching mechanism can include a pawl and detent configuration. Slot 182 can be
25  used to engage cap 180 with a tool, such as a flat-bladed screwdriver, to assist in
rotating cap 180. lt is preferred that carrying member 190, base 130, cover piece 120,
housing 170, and cap 180 be made of a material resistant to deterioration by expected
environmental exposure and resistant fo alteration by the pests likely to be detected
_ with pest control device 110. In one form, these components are made from a
30.  polymeric resin like polypropylene or CYCOLAC AR polymeric plastic material
available from General Electric Plastics, having a business address of One Plastics
Avenue Pittsfield, MA 01201,
Typically, pest monitoring assembly 112 is placed in chamber 172 after
housing 170 is at least partially instafled in the ground in the region to be monitored.
35 Assembly 112 is configured to detect and report pest activity as will be more fully
explained in connection with Figs. 8-10. In one mode of operation, pest conirol device

10




connection menbers 140, each pad 156 is electrically contz&Feéaudiy 2605
different one of connection nenbers 140. In turn, each nub 146 that

cont act SWBR¢%d wiring board 164 electrically coupl es BaTM263%4 to
printed wiring board 164. Referring to Fig. 6, an expl oded vi ew of pest

trol . | ' ' | S. Lcted. | Fi g.
6. "sensor 13 5Sed MR oRershotfidlo e sl SRER petertod it &t s senbl e
t oget her monitoningsassdmbly & riig.vjs marexplodad 8ssednkihBviEwnf one gxa0ile of WO 02/ 26033
PCT/ USO0 ' | R | ' | : it.
Car ryi g *hdhfebohfByPRicH. h M9 hectBBAT delifl 355 BilieY preeifilshdl 1o,
at t achedasgenalpy d19 aga subistitute didyqrest meyitoriDglagserobly 102 afiedpesiectiviy bad 94 i s
full I Bl ' [ o W T ' < . | th
i ccon s P4 Sptobiel Sublimt by Boiiiho 4} 7S In P 4coh Biere e (2 59 1 "°
menber s 18Wirad to fatshrite énd cayeeving cdpy186) fraig bousitg dpPotypimllpdbe redval & i dge 196

Is arra ' : A I i '‘‘assenbl ed

encl osur gg‘ﬁ%é %fp% %é%nrquuﬁtﬁ Q g‘%%nsiif%%%@%é gﬂgééf} P grﬁ"ﬁ’/ }(g'sta(qé&/?‘ct gg 110 i ncl udes
housi ng @mOndi Pastreonitoaiby assembly 302 ischemaxeattddfrom hausing h70 bnptllig gr ound as
shown, f i & i ' . i [ A

I nter sec'? %@g@g@hﬁ’ﬁ&ﬁ%’.‘ ﬂ%%é?edn-%ﬁlﬁ# g%t %éaggmsgg@ﬁéﬂ%%1r@it g nmenber
190 W e pestegudioas fermites ¢anrieadhtodhe hactyaulatiordof ersubaightia perduntof dirBand Housi ng
170 has Tl XNy ' : ' ] tion 171 b

I ncl udes8 a@ﬁgﬁé@ﬁ@%f%%ﬁﬁmgwwg %g%)‘%dé@@n}a%is '%f“"ﬁ%@t ﬁ@%nt rol 110 in

t he gr ouaecumlation|can thempedtherremoyal of pe@maoritdting assembdy €12 irom ghamber t.ur e

t sh : ' e Q0 ' l.ots 174
ot nod byt arEaibhee) 180is oty &ingidBaio o8 Fartedld A BEYRE 7' 7o
i ngress #brl) efgrulling iote tandmorepréfemblycatdedst BO Is20f pulingdoreg. 170 has a nunber
f trudi : | | fer nuner al s
L7605 176, | 10ue PERaRtorl sehBly 1 fortiRlWOR Hepitier 12 SERAEF 1L TC" Oy
- pest - contielyerychrespmbly 110 i$ plagecingghambér 122 oitrtisingriy0deroudinapaningl 78.- pest
Ctori _ : . . 80, Ca
180 i nl DeerRalEhety seceria) 1 R Bloichie ARELO 170 Qo bneBop . =2
housi ng 114(2. Qitanaher 52 cotiaing peslidide kesging tadiix memdbentd1 787 Ofubeti176an be
rot at ed | ' ot I sts
di sasseng%ysﬂg%%g F%n%?@?ﬁﬂ%ﬁ%%%%@a!e@%&%ﬁ%t ﬁﬁ%l@-ﬂﬁh *%%'3' Zet ent
conf2qur eamplimenging innes threatindmop shavrd Cap 14776 dglinesagpetiB® 1678h Girctibol , such
7l | _ . , . . . o
preferr oERagmtly 186 Riliuctetohfsdiol tho biford Bhitld, 0P afidfierihy of bestlc ng
170, andmeaitering@semiiydd2 drmhaousingri78l Apeiliest HIT8 is acaiedingly sized Anch by

Fixng;e%ha@gagg%@cewmm&baaegerha; 136 3Ry diSasbinBlydidnPpedly the pests

monitoring assembly 112. After pesticide delivery assembly 119 is configured with
25  circuit subassembly 116, it is placed in chamber 172, and cap 180 can re-engage
housing 170 in the manner previously described.

Fig. 8 schematically depicts circuitry of interrogator 30 and pest monitoring
assembly 112 for a representative pest control device 110 of system 20 shown in Fig.
1. Monitoring circuitry 169 of Fig. 8 collectively represents communication circuitry
30 160 connected to conductor 153 of sensor 150 by connection members 140. In Fig. 8,
-pathway 154 of monitoring circuitry 169 is represented with a single-pole, single-throw
switch corresponding to the capability of sensor 150 to provide a closed or open
electrical pathway in accordance with pest activity. Further, communication circuitry -
160 includes sensor state detector 163 to provide a two-state status signal when
35 energized; where one state represents an open or high resistance pathway 154 and .
the other state represents an electrically closed or continuous pathway 154,
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wi th pest control device 110. In one form these conponen&Febrearpddes from a
30. polyneric resin |ike polypropylene or CYCOLAC AR polyneric plastic

mat eri al WOL213bl e from General Electric Plastics, havi ﬁﬁT’gS PHess
address of One Plastics Avenue Pittsfield, MA 01201, Typically, pest

nmoni t ori \ La: I ing 170 is at

| east pa%ﬁ%@iﬁgtﬁ%ﬁgﬁ ﬂg€ﬁ§%8%§{§%ﬂﬁ@r%ﬁ§%ég%eﬁﬁﬁ gte g&%&@ el:rlmni tored. 35
Assenbl y cerresposdingridenifieationtsiungbioe devieml 0- ddemtificpiéon coge16vimay kssinwi | | be

nore . ful lqul ' : .y i st Q).
operati olrtll?b ig’ﬁgfﬁ%_ ﬁéhrégﬁ} @evi cgmblggn% ééggro ggur{%/rﬁ%t o§°'{’/‘vp%%'§5‘%§%@5pm / US00
126373 1ihpseskiled brihp@k ed to deliver a pesticide after pest activity is

~detecged with dgﬁﬁ"e"iﬂ%mh%lﬁﬂ% 16@%9665?’{%‘16& as a?a.le,i\rflg Ergr_a?agp&iﬂa} el assenbly

vi ew of one exa suc reconfiguration. ] , _pest control
devi ce 1epergizedbyan exdernalstineiaion oy excjiatienssignal frpmiintpriggater 3Gmeeivedt e f or

pest ol BtGRAA BB YickhioSéiBEIoP R akFEddb! fof B inp FaTalet et ed.

Substitution begins by rotating ca n a direction ‘opposite that
requi r ed PpWeregthyrthisistimgiation signeli Ag resppnas beingeneagizechly a somulajon cal 1y, the

renoval il Inkihith HSHTAS eﬁ'ggé ' ast
parti all gfgf’ﬁ'g{eﬁT\J"gﬁ'°?ﬁ°rFﬁ£"f”ﬁ %rﬁngﬁggt _noni ?%r@irqg a stglr}g?vﬂ&f%ﬁi s then
ext r 3@t eantendanl G insa medutateddyr faimed. nthis wisplegs Wgnsmiiptien corgpponds iedie been
found t hghi: @Rl dgaﬁétro t &Litm&ét&ctgxoféd d 8668 ddvie iHQntFlng Pmﬁﬁfd%d ch as

termtes_can lea e accunmulation of a substantia unt of dirt and
debri s i ifleplifigaian cad®1®%f ore pest nonitoring assenbly 112 is renoved. This

accunul ation m I | yare s 12 from
ﬁ;gfsbrmgm&a;ﬁ.atr{aﬁy /AR {Lérﬂfer RBGiis ?fe)érHrﬁrﬁﬁﬁlé'élloﬁ%ﬁ@uﬁ Y60

chanber 172. As a Tesu 190 1s preferably arranged to w thstand
at | east andmesiierng circuiyy HB9¢re gepictedqif Higc® a kiake repieselBy at | east
80 I bs. gfi i gqgoﬁ{ s QB Iy e RREb| 42 is renoved
from?%haﬁggr%%ﬁg%geag‘? I‘f%},(ﬂrﬁu @ée(fr{ﬁ\f/n ry ggg.%l_'[?qﬁl%_lt% pl écde{rg&%n chanber 172
of -housi AgMRgENts 1A ieludp sarasionGgntegrated rirquitdC aresistpe Ry apd EBIFbI y 119

i ncl udes b9 e iPiet i | HEBIC | Wy 1172

cont ai ns"ggsz%tf’ﬁ?gé"gg?ﬂ%%ﬁ@"ﬁ?%@?%% Tut!g %%%ss as a_ threaded
end 1174 Féﬁquan@b'@lenfdiwamrggg‘é%mFlBymdﬁ MWHWW‘H@ tnol\ﬂ@mpm nment ary

| nner ¢ nireagHoRidsHo 12895 estBRardd BIte] CRERIGPAT a2 g g5, O T cul t

subassenbly 116 1 s detache rom sensor O before, during, or after

renod@  bytegrated cirggihlG ipeiudes epslectds| apddetedtordi®3housi ng 170. Aperture 1178 is

accordingly siagodidudes b ¢l ahtbnﬁs%aﬁﬁédiowgghwvg,itﬁ&ttaré cothatagbl v 116
after disassenbly from pest "nonitoring assenbly 112. After pesticide

del i ver yapasiatngwarkef icgii agiarnayifZandgapaciar G Capaditosthas scapagitanes, it is
B'r 23?&2?&@&5}22‘2?? Biéaé?araa@ thFg hd Rl anfhnh 968 RE8 AR indiRisREE Bf dbiddit 46t he manner
milliHenries (mH) for the depicted embodiment. IC is configured to supply a regulated
25 D.C. electric potential via contacts Vg and Vs, with Ve being at a higher potentia.
This electric potential is derived from the stimulus RF input received with coil antenna
162 via connections V, and V.  The Vg connection of IC is electrically coupled to the
emitter of transistor Q1 and one of the electrical contact pads 156 of sensor 150. The
base of transistor Q1 is electrically coupled to the other of electrical contact pads 156.
30 Resistor R is electrically connected between the Vss connection of IC and the base of
transistor Q1. The collector of transistor Q1 is coupled to the SENSOR input of IC.
When intact, the serially connected electrically conductive pathway 154 and
connection members 140 present a relatively low resistance compared to the depicted
value of 330 Kilo-ohms for resistor R. Accordingly, the voltage presented at the base
35 of transistor Q1 by the voltage divider formed by R, connection members 140, and
electrically conductive pathway 154 is not sufficient to turn on transistor Q1-- instead
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Fig. 8 schematically depicts circuitry of interrogator 302@RghrR8§0005
nnnltorln% assenbly 112 for a representative pest control _device 110 of
syst em 2% 3in Fig. 1. Monitoring circuitry 169 of FFHUSHEEY ectively
represents connunrcation crrcurtry 30 160 connected to conductor 153 of

Sensor 150, ORRREH RANTETRER Sod 0ot FENbR (10 RdRd 8 TN tor g

crrcurtryl IS repres é-pol FOW SWtc

cor r esporrgiaigwievel r@awﬁa%b viena il @@mgeslstpsmteroalm b@ (nid shown)oY¥laeror open

el ectric . 1%'3 i RIFUNi cat i on
circuit r?ll F«‘%stb}’r‘%% ot%lggﬁrgglf sor agct:ﬂg%(tggt et ec'?%rﬁéél gby%dlé:#%%ﬁgﬁen &t Wo- st at e
stat us sicghdilioniepaisniishdifigrenee betwrasndhe eritier aﬂ(ébﬁiwféwﬁlﬁ‘@rm open or high

CFosett o haRgislbin b iR 60, 9h feghRlitnde 52%%@5%@%"@%@5@%' Y
PCTI USOOthesSENSOB0inpuLf dais &re logie davet hsgiwleﬂvgéo Vs | TheekansistorQt archt i on code
167 to gep&&atR e.Fé}Fa{rfa%méﬂgMchb%ﬁE& o?‘ Iréb%Pén@}hé'r evér(?;'riﬁdii’a’ Ice 110,

I dentification co e ln orm o predeter ned mul tibit

bi nary c&ERNSOR ofhcayppared t%plwag elgoticallynoonductive pathieyd S4idireetlyd in the art.
5 Comrunrag@sgwc gg&g@rggﬁséﬁqnmﬁ configured as a passive RF transponder
that is ener external stimulation or excitation signal from

i nt edPogat or Oﬁhéb@ﬂb@@memsad'ﬂéﬁem afrangiementsaaf ongiok B\ire eomplenesi may 163 and
code 167 pafytifiiddi 'cBﬁéétl\ltﬁgoﬁéﬁoa?&c@Q [p%irr:fycénkrhﬁnlééﬂowlrr@ﬁu{ 66! e

response to being ener atlon nnunrcatron

ci rcui t r pitargetive- eanfegire on,mpmmmqatmn sfmwtﬁrﬁemwmr@mremlm baitsiatus 10 ant enna
-162 in | 4 el esponds to
the  bai CORRoh G HioniGTR). naT Rocboth R eipindr SARMAmaN IRt 2

i denti fi éﬁ"?ﬂ%lﬂf@wﬂ@yab@dé’ﬁvlm il t@may hedwasmitied withairavithpupaildtatus enal |y to
Fig. 19, de{nEé‘ﬁ{en fbn ﬁlfd?@aﬁ@ﬁ“'lﬁrﬁrfbﬂ'gs\' Qﬁerﬁéﬁ\féub&fﬁﬁuﬂﬁ iorPiduif9BH L O i ng
C|rCU|try 169 are depicte r oké I ne box represents 15

- printed Mayihesealredvely Qenemtﬁnsetrh@@weﬁrmgat@r@nb@ﬂmr%omwt@rn@hpomr carri es.
Grecuit coeeNEoE Suchh dlt@ﬁ{dﬁg@ Méﬁgéé@ﬁotgg deltlEdrah et éi'térﬁél'shmhgg resistor

R, and PNP transistor epl ct enbodi nent, | ntegrat circuit

ICis a pEwsl Jadeadadevice ﬂ%@m%watmmlﬁm@ﬁpn@wtmrlaere(amtw nmodel no.
MCRF202 FE[YON g%, andl er

Bl vd Cﬁg%ia MOME'EPH%%%91 %Q?%@g%gta tgdd dgrgﬁ gﬂ?? | ncf"ﬁ"fﬂj;s code 167
and @@t ect or faaB also ilysirgtesromilanicatinp crfqaltnam ebintemegalerede. tslﬁagroeAtcmnd VB,

that ar eggquneesHE é)&ltal?orpérrcﬁit kSko g@ﬁéraé lﬁwétmﬁ%donel:_g gpapaC' tor
C. Capacitor C has a capacitance about 390 pi coFarads( nd coil

ant enna {B¥Rheikull 34 ite (rfeivasndibinpab deftcuils 38 and 31 pre-panh (gprat(vgbq) for the
depi ct ed ;g ioBRRtrolldr 86! Wﬁfé’]ﬁﬂe%gﬁgr éd’rs%HQﬂﬁ ¥\ntﬁ s \ﬁ&’é{@é&g f&%lraalﬁl gher

electric potential Via contacts being at a
pot ent i a2 and 34, the same coil may be used for both ln other embodiments Controller 36 is

25  operatively coupled to Input/Ouiput (I/0) port 37 and memory 38 of interrogator 30.
Interrogator 30 has its own power source {not shown) to energize circuitry 31 that is
typically in the form of an electrochemical cell, or battery of such cells {not shown).
Controller 36 may be comprised of one or more components. in one example
controller 36 is a programmable microprocessor-based type that executes instructions

30 loaded In memory 38. In other examples, controller 36 may be defined by analog
computing circuits, hardwired state machinellogic, or other device types as an
alternative or addition to programmable digital circuitry. Memory 38 may include one
or more solid-state semiconductor components of the volatile or nonvolatile variety.
Alternatively or additionally, memory 38 may include one or more electromagnetic or

35 optical storage devices such as a floppy or hard disk drive or a CD-ROM. In cne
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This electric potential is derived fromthe stinulus RF iypbrafgeoyed W th
coil antenna 162 via connections VA and VB. The Veo connection of ]G s
e

el ectri cAPI¥288dpl ed to the enitter of transistor QL an8CHYE0WR63E,

el ectrical contact pads 156 of sensor 150. The base of transistor QL is

el ectric 0 t,)@jap el [ : 6. 30

Resi st or%kg%g%é%@fiéaﬁ’l _'cﬁ]%ﬁgpggﬁmgﬁ%l s sﬁ%ﬂﬁ%@??%ﬁ of 1C and

the base seme integratedseitguit Cnip. The collector of transistor 01 is coupled to

the SENSOR i npjy \A%&'i ?L* %-con Bd td¥etfel datd ﬁ’&n?ﬂé?r@fé{%r SO EsheBligrtrically
y 15 connec

conductive path 54 an r I on nenbers present a relatively |ow
r esi st and@itd0msshewninFight BelsimingdeckieFige 1 SurtiBataskects obtate coliactiorsi st or R
Accorgin {age / AS s QL by the
Vol tage. Ak 0 ehE U iERg DY B8 it b ReciRtied oy Somimietig Biin 1Y
conduct i Veefegaion3P Mg Oiporiidt. nit 40 alseincludes pracassan 42raaddnenery 4dto - -

i nst ead gﬁg@ ' i ng current

t hr ough- %?or%%ngﬁﬁfecgl?ﬁ %ﬁf&&%ﬁoq %ﬂ@@ééﬁ@?&eﬁ ga:ét |sa(r)r&a‘|ﬁ§’tg gif:‘?l%(rj%ét a logc

| ow | evelPrecssaen 42andimemigry 44 may bp vaticushigenfigied froan Analegousimanner © (not
shown) . \WGResdibBd T ErdontrBits 36Thd Shéhi r&b@%b}fecﬁﬁ@ﬂ??ﬁqdﬁgr, bifack>fy,| ncr eases
to indicate an open circuit conditioh, the potentia I'fference between

t he &3 t pPegcegsar 42aged pemanaddé may be inegslly: pipNiged ondhe same dvtegratgdsi st or 01.
In corre%pa{mﬂ;e, t he vol tage potential provided to the SENSOR i nput of
ICis at a logic level high relative to Vs. The transistor Ql and

resi stor R ci Acaedinglys i dfeseepictedhembadiment eappmunicatipnegirstity 168e | ogi ¢ | evel

i nput to : maced [ [ : ' pat hway

154 i r odPTy oo ot aha TRAG iMBRIBR © hiciddaldy lnoh BRGNEL 4 T

differ enﬁfaa$méﬁlg§m@§°lbﬂg@ﬁ1é0 d?Vil?ﬁ)ﬂaO \&lﬁlﬂpm&t ﬁweiv_ﬁrecﬁﬁtﬂlfﬁ#.@éd to

col | g5t | Yibrtodor RBEEHE] the BGHAEn HBATREUEA0UNTbANY Spprdfifite | 1 ONE

al ternative configuration, conmunication circuit may transmt only a

- bai t---st asigsal eangiigning and formadtingifen roanipWation anskstorapein memono3hby I n a furt her
enbodi ne | r | | | ; '

Eransm ¢ Coqr et pe, BBl rel o L0 18 sy bedRAtmiteath SBialcbiodiRl ual

i nf or mat 48HY oparadively kewpliag d/&t prit 3%t inledaeidl.cati on circuit 160 may be

selectively o (8 IRVARS - Yot A PEVZ Y | | i r nal
power - Sout co rRA0ERERIAridREh HEfont br A Moo S8 Bamplfer B VRKET 1° 1 an
ext ePfal ospalmiype corpyia ior oihatdedicateko genetal UIRSSE yaliely of earepWibEmuni cat i on

i nst ead. o j i | ud
i nst ea dbﬂcé’ﬁfgt RN PRY toﬁlté@e[cf{é%ﬂh‘é@teﬁl _e.;3 éxgg@% pggﬁn%ﬁe&meeave hhg! ude

both active and passive circuits. ¢ i ustrates communi cation
ci rcui t r ptosa daja fiom isteregatos 803 anathesie ineant, @@ 4070ayibe serpeteldxci t at i on

circuit fealn @aied ﬁtiﬁteﬁg%%& 20!! Bor 18 eRibBRRchy, M ﬁgﬂ&@ %&ﬁ’@dﬁ;‘oré B4R

circuit 34 to receive an input. Crcuits 32 an ~are edch operatively
coupl ed ceMEGHICAlS Wik UniiEiC Qver pa esteblished pairsrurimtior mesbim likg th separ at e

coi | 55 f OkeGitoh# isyStem or a computer network like the internet. In yet another embodiment,

ihterrogator 30 is absent and unit 40 is configured to communicate directly with
communication circuitry 160. Interrogator 30 and/or unit 40 is arranged to
- communicate with one or more pest control devices through a hardwired interface. In
still other embodiments, different interface and communication techniques may be
30  used with interrogator 30, data collection unit 40, and devices 110 as would occur o
those skilled in the art.

In a preferred embodiment directed to subterranean termites, substrate 151 is
preferably formed from a nonfood material that is resistant to changes in dimension
when exposed to moisture levels expected in an in-ground environment. i has been

35 found that such a dimensionally stable substrate is less likely to cause inadvertent
alterations to the electrically conductive pathway 154. One preferred example of a
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32 and 34, the same coil may be used for both in other ermppgdiyyenl 005
Controller 36 is 25 operatively coupled to Input/Qutput (1/0O port 37 and
mermory 38O0R26QBerrogator 30. Interrogator 30 has its o T’Hé%@’(“’ésource
(not shown) to energize circuitry 31 that is typically in the formof an

o O Nty Sopb e S5y AN fief bW BB 7L 15
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.s'tirrulat' | | ' : LR . Vs 4 Cl L.t 34 of 15
it o r og Srpostsd B subQuilE f5F Beihgd st bl B prfind. I i BLAGPerEY o
appr opr i achnigippersuch other tachniue as meuldaractt toithose skillegdmthewdriat | on and

storage in MeUbaifh Beorifdiy Sibabd A ALEER Kedupdmsg ! ce 110

be transmtte ata co on uni_ opetatively coupling I/O port
37 t80i ncendusiar can have athighgr elaeiripal resistivityle Braferablyethie ool resistiviytobp

per sonal ) - r..dedi cat ed
b genor i cnblrkbont ARG INEL et oRBleP YN HARY HBh Qi HiEEm
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In a still more preferred embodiment, the volume resistivity of conductor 153

25 comprised of a carbon-containing material is greater than or equai to about 10 chms-
cm. In yet other embodiments, conductor 153 can have a different composition or
volume resistivity as would occur to those skilled in the art.

in further embodiments, other electrically conductive elements and/or
| compounds are contemplated for pest control device conductors that are not
30 substantially subject to ionization in aqueous solutions expected in pest control device
environments. In still further embodiments of the present invention, metal-based
conductors are utilized notwithstanding the risk of electrical bridging or shorting.
Referring generally to Figs. 1-9, certain operational aspecis of system 20 are
further described. Typically, interrogator 30 is arranged to cause excitation circuit 32
35 togenerate an RF signal suitable to energize circuitry 169 of device 110 when device
- 110is within a predetermined distance range of interrogator 30. in one embodiment,
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located relative to interrogator 30. For this enbodi ment,)Opg,@dryHBHS

i nterrogators 30 conmunicate with unit 40 over an established

comuni cYOBREdi um i ke the 25 tel ephone system or a cBRPYSEY263T} wor k
like the internet. In yet another enbodinent, interrogator 30 is absent

and unit ' af i ﬂlﬁﬂcﬁl ' it N ' i on
circuit rﬁﬁ‘g@'?ﬁﬁé@%&? égrj 9%18) an ﬁﬁ'ﬁ?ﬁéﬁ%ﬁ@gﬁ“‘gﬁg to r§ii:ég\%mi"runi cate
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still othgr ' i Wary [ ' echni ques
may be 3 fggd(?é\%ﬂ ét"ﬁﬁfgr@graﬁ OJg%{F{gﬁHgg?r@lﬁu&%@S?. ec{?ﬂéﬂ[ﬂ?&?#ﬁ@t}%ﬁﬂ%d devi ces
110 as wdHch operlar premplingovay b either@sian aliemaiive to ayiomalin Rrp@phingickathodi nent
-direckted r ' I L S BN, Bl y formed from
a non?ooc?% %@E@F‘%ﬁ@ﬂgﬁ”ﬁ @Sééeps&;&??ﬁté %{P?bgﬂégﬁnég&?éﬁﬁpﬁeoﬁfglﬁgﬁﬂ when exposed
t o noi st idicatendlascoaxgdionadype (nehshaown) te previderivierrogationstatyg tothe  been 35
found t hahefhGihsthadyggnsi onal |y stable substrate is less |ikely to cause

i nadvertent alterati ons to the electr i cal l'y conductive pathway 154. One
preferred exarhgferiog fuithen ip the flpwehartelFig.o0ds termite gontrd pEResA2Q M@0 / 26373

mor e di | imsdn® ?ru&% : ol e gg}a&@r hth a
pol ynerrgtwrfég? g{rb!ogll, sgt: © S phfﬁgﬁ?ﬁﬁgpgﬁgﬁt ﬁeﬁ?a Ss, io&ﬁ%gérizi%,
errbodpmar@t@{m@méwﬁtcémlgﬁewﬁa%ﬂﬁbal@dmi@@é’dn gfspeeerbaparkelationship or - conpounds
i ncl udi ngebiRsSe ' | (TYaYTVY u | sture and
t hat naygg?tlernéa{n%ée?%?ﬁg ditr oBr}Q?’%y § i h@P'SQASR%HE%gE@h%F?Vﬂ?g%s of

mat er i al dagiyneborspessitie dishiputien o rumbrrf deviees Hidsarmagad e t hat i n
some _apPliufidihg 985 bé Brckéél. "BhSbr ABRAN 148 (del|c88 ban BOBFIELaRa UCH as a

si | ver-contalhing cohductor, tend to readily 1onize I n aqueous " sol utions
common t ®lacad below growrdbas illusiraigd BHFigest control devices are typically used.
Thisqgituatio { £ali.: g kg Ql pest -
cont r1 gl devi ce@: o‘ig{&gon _ucc%'?{Sgbﬁﬁ%wméaﬁl%gaﬁégbﬁ?ssﬁ"? ?r‘?’éﬂglﬁeb%% @%P@?ﬁlg

-sol uti-onaspeyskly 4118 epelinciuding a pair ohbaib prambeaie 182 ef pEoniringrvedetyithathas al so
been sur prd £ ' I dROHRSRA incful idga

subst ant E&Eg. f‘?g{ﬁce%eﬂbgesplﬁﬁg%@éag?egﬁ{ect.r |dcal shortin orélctj)?'i glaﬁg

Accor di n@egn tqusd thatonce asolaniehtesnitesesiaklizh anetiviayde arfepdsrufes.dheded from a
nonmet al lyiftona 3 RAnGY Histiodl ulcak CERSRAIAMl, dlRes 916 £ iRfialf fidbelth [ s the
Acheson 15 Colloids Conpany with a busi hess address of 600 Washi ngton :
 Ave. 20 P@rmom{wmponfmuaatwgagest@hlﬁb@uchaamaw wih éﬁh_tﬁﬁ%‘tfﬁﬁ/@?t 'ﬁlghébﬁpri sing
conduct ok iy o he &18R OP bir@dures dsIRJ b BePrdiediel A a8 bBiiditg 85 eeni ng,

pad printing, or ink jet dispensing technique; or such other” technique as
woul d occur t &ncrdsplagia map of deviges 1dPts genarplied dystage &mDS PhaPel ect ed

metallic infcﬁlf&fé'é%dﬂfiépoﬁes%h&?@t@%%d@@i&ﬁﬁﬁﬂ#&&ﬂﬁns@ﬁ@d d8Yiges™ ffij 9h%he

electrical resistivity. Preférably, the volunme resistivi tY 0
example, the identifiers are unique to each device 110. Pest monitoring loop 230 of

25  process 220 is next encountered with stage 226. In stage 226, installed devices 110
are periodically located and data is loaded from each device 110 by interrogation of
the respective wireless communication circuit 160 with interrogator 30. This data
corresponds to bait status and identification information. In this manner, pest activity
in a given device 110 may readily be detected without the need o extract or open each

30 device 110 for visual inspection. Further, such wireless communication techniques
permit the establishment and building of an electronic database that may be
downloaded into data collection device 40 for long term storage.

It should also be appreciated that over time, subterranean pest monitoring
devices 110 may become difficult to locate as they have a tendency to migrate,

35 sometimes being pushed further underground. Moreover, in-ground monitoring
devices 110 may become hidden by the growth of surrounding plants. In one
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the carbon-containing ink conpound is greater than or equsd gpépu Qg@SO 001
ohmcm (ohmcentineter). In a nore preferred enbodi nent, the vo

resi sti VWOP28#93%¢onduct or 153 conprised of a carbon-cont EFFfUﬁEP@?ﬁ’PeH al is
greater than or equal to 0.1 ohmcm In a still nore preferred enbodi nent,

the vol UgTipbafisht, itbitogddr SRUHALRbIe UaIcED1 ROMRIdrfile@Eo fhef ar on- cont ai ni ng

material Is greater than or equ bout hnms- cm I n yet other
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control device environments. 1n still further enbodinents of the present
i nvent i offte grand towaawutwhmmwa@ﬂ@thﬁch.I&cb\admﬂitﬂwﬂ%§i%n6¢rr$glclﬂ he risk of

el ectri C@anBBlhféﬂisn%e%re?&%rcbhﬂﬂmlﬁﬁ”ﬁﬁ%?bé}@teﬂ?% Brolided By fiétfogalordo certain
operati-onal as ects of stem are urt her described. Typically,

interr og&'!tblea%Of deviges a&éé@vmsmgeemﬂchmmﬁ oimergireliably logde o gener at e
~an RF si gpah déﬂééﬁmﬁtér%s‘?élﬁﬁ&h é§oﬁ;bc§s‘él=l't6 FrﬁéréLﬁﬁ:téH‘ vislRY bf et Setébp devi ce

110 is wthin a predeterm ned di stance range of interrogator 30. In one
enbotf) meAPProadwso indesdy thigrlgcaligation presesinrenay Be ptifized frspenlyndior with it r ol | er

36 is ar [Rnee RichiicR é’éENde%le'aYrd!Ur%aﬁ@@ﬁé@feHWsﬁbeEzbu?o ﬁbrer?dtaﬁlw on
signal on a periodic basis. In another éenbodinent, the stinulation signal
my be pPYMiseafite ifystage 38k r bnaiurther badimentotheeqating eperatien May el ed t o

i nt er r ogffREr Sthahb&d b b.%mhg andperatBREsoléd ESRMDAicAbNBYgdSdiBdthdeRl as an
alternative to automatlc prompting or as_5 an additional pronpting node.

| nt er r ogifRBIFe fy inftayogaten laoks t9 assist iuafingng the laeationiab 2 giyena
convent | gédde. tNdiﬁtf(éTléEs Al enisbdthents, HRvicBs 10 R beUResliciiy® L0 the

operator as needed. Referring further to the flowchart of Flg 10, termte
.control WF@'@%@OWBT"Q\“D& tetfhwq%ha%dmalph@ﬂvd%wett@smw i nvention is

11 ust rafd@ﬁtiflcht'brﬁé@%s gﬁgcéﬁrdﬁhﬁﬁ?ﬁﬁpz?gﬂher%ﬁ aﬁeﬂiéﬁ%%m%daﬂ@ﬁl% control

devices 110 are installed in a spaced art relationship relative to an
area to lS’éaBFB%‘éft@(‘!'GeBWthﬂterﬁ@ﬁﬁt‘i"’rﬁ maynebbeasked.Fig. | provides a

di agram of OnPrdéeﬁi’id 9exd eAddunkits CORYIRInaP2sB) rmﬁfdn%aplzza 18618 whithed! r anged
about building 22 to be protected. One or nore of these devices can be at

| east0 pafiy %ﬂthe/statqmsyf@lf BerresRopdipg iia Reoken Pa@waaﬂéa indicpdedermite 15 For
process gaflity. dmmeqeﬁt o%@ncﬂﬁcﬁlal pod isaielgxn@%nlnﬁ&mehhfréowz%b ruMe s

noni torin assenb 112 each includin bait nenbers 132 of a
noni t or | ﬁgg%a?@ E’t%gamﬂf’"'t%d@‘"\cﬁﬁl6?%8’“‘&@‘%"%&‘! 3By Leom L4 MAN@8n ternites and

do not i Féfabﬂl@ﬁ aqrnﬂﬁ)%‘i' bﬂlrﬁés inlthisHashiorP eB/pichM Bsk ltalfe”"éf rapéiftion of Rl 280 Of

termtes, estab athway to a food source ¥
is on the order of afew days or weeks and may vary. If the tes of conditional 228 is

25  affirmative, then process 220 continues with stage 240. In stage 240, the pest control’

- service provider places a pesticide laden bait in the vicinity of the detected pests. In
one example, pesticide placement includes the removal of cap 180 by the service
provider and extraction of pest activity monitoring assembly 130 from housing 170.
Next, for this example, pest control device 110 is reconfigured, exchanging pest

30  monitoring assembly 112 with pesticide delivery assembly 119 as previously described
in connection with Fig. 7.

In other embodiments, the replacement device may include a different
configuration of communication circuit or lack a communication circuit entirely. In one
alternative, the pesticide is added to the existing pest sensing device by replacing one.

35  ormore of the bait members 132, and optionally, sensor 150. in still another
embodiment, pesticide bait or other material is added with or without the removal of
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will tend to return to this food source. Consequently, deydg&puatySody €
initiall placed in 20 a monitoring configuration to establish such

pat hwaysWRi%R6%Ay ternmites that might be in the vicinityCHUSYREr ea or
structures desired to be protected, such as building 22. Owce in place, a

map of dﬁééé ﬁf‘o%t&.%fgnés%eﬁmggﬁ{%gﬁyapaﬁmg.eera%u.mzm ei'é gqgﬁ“di ci a

correspo e Co lers for 1 nstal I n one
exanpl e, dlffhr@nt dmma thalds installed adiagent to thednsethlletdavias mwntinwt agtyity.t ori ng

| 00" 230pfing 8 pBL Cesai%ﬂem%ger%nsggagg?% fls WblioR RUELAZS: 0 stage

226, instal erio 'ocat e data i s | oaded
f r om eactaimain ge many obipei tﬁﬂ@tﬁS@genoswhlecun thet\ﬂ@'"h/e@[ﬂé%ﬂ@\&@ 140 where she

commai Caldh B Wl dorcbfll 94 thl: thB etab At atrifhy 18 MendiR hiby sERfISPONS 1O

bait. status an entifrcation In hi's rrann r, pest activity
in a gi v@ﬁdme\&em@tqsiehveawef@%ﬁamwtm@edﬂn%@pboymanm the need to extract

or open each agQ 34 i'ri’o@nt&ﬂ{gtlﬁﬁééd |stéh§{9&ﬁ%ﬂe8'%wth': Ode[)f‘fﬁ” Alﬁgfaﬁe"“ rel ess

comuni cati on techri que$  perm ment ng -of an
el ect r on?42, daviegm o @QE&UUWDQJEETIC@MN chavked.i }ut@mn%pdmemteﬂaeu on device 40

for | onginbaldihs bPERRRs 11b. &n@%ﬁ pﬁb&&%@g BoAGmcBR s B PDy 1o

Subterranean est nonitorin t to | ocate as
t heylth aveeaic@@m!l ém@em@Ongle the naspeﬁtm@pf qtbgr drMineg 1;393%@ further

undergro | me hi dden
by t hg 'lrﬁgvﬁvt%d}@ sur rrg'm%\l@y%%rant sﬂé F%#%ﬁ%d%% 1@%%8%@5?@;3/!:1%
021260339mb31ﬁ00501§/ ugsy msp@qtmdnauabﬁ sunnlﬂrmniefyant replaged hhéleﬁ'mmt? pl e deV| ces
110 are I t he

ci osest LG TeRE the Blot AcRARBHAY astonitly 1o ARG oot 0T

sel ect i oppilonatixcorastambination b appraagiesipawkeperiormedr ineag @lteromwand each of
QoVES et & %ﬁe@a%hg@%%esgaaé B8 S etk iypfealifPnt R @ her

|nterrogator e use to scan or SMB p a pat along t he
ground- t@"owdﬁgewen Gisgujt r@@ﬂmnnwamomwhsfea@ai ameynteldhgdticogrumplion110. For

such enpodi, H%gg ﬁ%q.ﬁ ed by
|nterr0gat0r Ece&ﬂﬁwé@ eV|ces Q@gﬁérOVI Hﬁ&ﬁﬂ%ﬁ%@gf@?ﬁﬂﬂ neans to
nor e r el Pthen afternadivess the P@ﬁtv@ﬁ ba# viayanot mrﬂlwﬂyebe inﬁBQQ!# ainstpaddeingpposed to

mor e |'i gk @fhn¥irs Hcé"ihe”ﬁé fd%?ﬁrsflp'tmeﬁ%téb% ey E@ﬁsurﬂé‘lﬂ@%@sﬂc‘i&@ S

| ocal i zat1 on Rroce ure ma zed 1n conjunction wt uni que

i derdd fier of féei@lﬂ%@ﬂl%éomm‘ﬂﬁé eﬁ@&ﬂ%ﬁ@i@ tapts wh@hargéom 228 nore
rapidly sh%%fa*’do?lﬁmﬁe slff[h% thét o%@ﬂﬁtu%% 244 i a?flrﬁl'a\ﬁ\?é‘ﬁ 'Eha? gid®Rbp id e | ocating

operation nay be further enhance providin rator-controll ed
cormuni ceaniiaie T thegeonditional 24Ats encodin f@ f|B|°°D¢itl@Ta18 t"'di5 dgerined fshown) to

assi st | Rofeidobiokii iod 18 todloa? iy Bt iy 38 Hidhed MYRBleRhess, 1 ot her

enbodi nen evl ces be ¢ W reless co ni cation
t echni queonswaed baibior dgvicesw @r@@eﬁh@ctwmwl@@ﬂmheem detected, or pesticide

25  bait may need to be installed in correspondence with newly discovered pest activity for
devices 110 that remained in the monitoring mode. [f the conditional 246 test is
affirmative, then loop 252 returns to stage 240 1o install additional pesticide bait. li no
additional bait is needed as determined via conditional 246, then loop 250 returns to
repeat stage 242. lLoops 250, 252 are repeated in this manner unless the test for

30 conditional 244 is negative. The repeitition rate of loops 250, 252 and correspondingly
the interval between consecutive performances of stage 242, is on the order of a few
days or weeks and may vary. lf the test of conditional 244 is negative, then devices
110 are located and removed in stage 260 and process 220 terminates.

Data collected with interrogator 30 during performance of process 220 can be

35 downloaded into unit 40 from time to time. However, in other embodiments, unit 40
may be optional or absent. In stili another alternate process, monitoring for additional
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“the order

identification signals or a coordinating map. Further, inyakliggh be@
enbodi nents, |ocalization of devices 110 with int errogat or Hgﬁrrg

desi red. WO {32693 220 next encounters conditional 228. CoRETSHHE 3228 tests
whet her 20 any of the status.signals, corresponding to a broken pat hway

154, i ndigy Qﬁ] ﬁr@én t%ge ﬂﬁﬂn‘-ft# hé{tzb:g c.fiesﬁrgﬁlet fvtedf tlfeorﬂgﬁ %g&ﬁhnt%a

negatlve Orefurns to n nonitor
devi ces T8Movgd. Hnuaqfuether @rr@tlva@nemomrggewm1waconﬁgw@dtf@rdn@lmn@er of

times ing é(}{ﬁe?e%l%‘ﬁ‘u dTﬁb?éa%%H'uﬁ’nuMS‘& Bﬁéé%réﬁseﬁ?rfﬁ&rhbé S;% fap 230 s on

_ a few or weeks and condi ti onal
228 is 2mea‘f>tmarr¢etqf\ﬂ@e p:’on@m i meemmemtmtmohcgomg@t iBatlizadn st age

240, she Bﬁ'ﬁér‘f % fh°$ e orHforéineSt dynﬂ'ﬁféjeﬁrfceellri"ﬁ&?of%tgﬁé diGighe. | aden bait in
d6t

the vicini et ected pests. anpl e, pestli ci de pl acenent
i ncl udes =on@ibmr@ltematlwh intgdacing Wﬂb lrggmga(tq 30mneiar geit 4@mayde r act i on of

pest act igotidn TRREHA ej VI Cﬁﬁ%‘é“c&%&&ﬁm housing 170. Next, for this

exanpl e, pes contro I'S reconflgured exchangi n pest 30
nmoni t ori ng asdugrdyillusiratesi pest gantrol gyistrm 860 planofheremiiedingent obthgs previ ousl y

descr | ben%reée'ﬁt F\Q%i\ﬁgntw? Yikd Fotdrbice rZumérle%ﬁ? fo 30411158 ’H’&IOLEHF repl acement

devi ce erent configuration of conmunication circuit or
| ack18 ¢ Hiedafeshcantiot sistena 09 H@Iuﬂes pastegotrolgeviee 340 iand dakehe pesti ci de

| s added chedibf uRi B§b' Pgst%gfrol%’e%é 39 %Yda%‘é c%uaf{ggé@férr]ﬁkgrtaﬁlpﬁou&éd or rmore

of the bait menbers tional sensor anot her
enbodi nmei® Seﬁﬁ@éﬁﬁ%bﬁ@*ﬁimotlo@)meﬁtbﬁé&"‘lﬁat erial is added with or without the

removal of . 1?={e?§rn§ Qﬁléﬁ dalifﬁ@ﬁ\eg}%ﬂa@&é%ﬁw@%H@O%?&%Zéwt moni tori ng

assenbly. 112. in diment,” pesticrde is provided in a
differe nﬂnqﬂ&%@ébﬂﬁe 35& that sarsies eleciigplygesistieonatwerkiasdt Alatwark@83i ce 110

Wi 1 1S indhlel e inbor YE g &EmBS asSh APNBIGRFERMARRY Rdsfde Of ot age, 240

it is desirable to return or mal ntaln as nman termtes as pOSSIb|e
—in-the v.béanﬁhe§06pathwaym snaced epaihtiew qvﬁ@r@tméglona@ubsttaagfsmas detected so

t hat the 2 es Ic;ﬁggé’ééi‘%yeabﬁ s&ﬁlé?nélrc'éﬂy Pé?ges%ﬁfe\ﬁ%y aﬁﬁgé’rentr B8 ﬁ‘t?r‘“e to

del i ver t to the other co ter stage

PES
moni t or i MY3iB&Y. 2130 NW@K@@@&K@H@%“WM@“&E@@SM at edge 8oyl Szlhﬁtfatéew ces

110 conti Kk a8 \eh I nspection
of devi ngH °%3%’§r7§§g%é§ﬂ‘f‘ﬁ’§'eth§°%%§ﬁ @%&vg} bai t |Q§6ﬁ§gm???%8mw§eual ly by the

10 pé8t EmmitedNg &Jeuitidé8. provi der while the inspection of other devices 110
in the noni toW:ﬂquﬁHQﬁerrQﬁd&% 'tﬂc?’erfdj\ﬁédv BEER). ‘i:? %Ilypéééceﬁ{ﬂiﬂ?ﬂadﬂ t h

interrogator 30. In ot ments, visua |ns ection ma¥
suppl erre.lm@lemnteﬂégma@fe'ifrﬁyr @%&ﬁh@m cSemﬁﬂﬁ?:ﬁ@ﬁw igwed e bawlipdst activity

moni tor i RGlqé PR bvwﬂé’p%ee %BButgagé&ﬁbya&ia mwmﬁ\ in'FH. 1398 bfovitie 7 2@
conbi nati on of approaches na formed. one alternative,
number of adjacent layers 363 only a few of which are deSIgnated by reference’
25 numerals. It should be understood that axis A1 in Fig. 13 is perpendicular to the Fig.
13 view plane and is cotrespondingly represented by like-labeled cross-hairs.
Referring back to Figs. 11 and 12, circuitry 320 is contained in circuit enclosure 318.
Enclosure 318 can be configured in a manner.like enclosure 118 of pest monitoring
_ subassembly 114 for pest control device 110. Indeed, enclosure 318 is arranged to
30 receive a pair of connection members 140 to electrically couple pads 356 of sensor
350 to circuitry 320 in the same manner that pads 156 of sensor 150 are coupled to
circuitry 160. Circuitry 320 includes a reference resistor Rr connected in series with
network 353 when circuitry 320 and sensor 350 are coupled together to form
monitoring circuit 369. A voltage reference Vg is also coupled across network 353 and
- 35 reference resistor Rr The voltage across reference resistor Ry, designated:V,, is
- selectively digitized by Analog-to-Digital (A/D) converter 324 using standard
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15 pathway 154 is altered to nonitor pesticide baits suchydBanid 2085

typically not broken to provide an open circuit reading until a nore
subst ant W1 0224%dnt of bait consunption has taken place PETASPYI3TH t he
pat hway configuration for the nonitoring node. In still other

alter nat| e I nst ead
bei ng t\é@‘ﬁ%cf%e%e.rﬁ S%rd Uz’ L?ﬁ#ghﬁﬁic%&%ﬁ?@% %Ft&vﬁeﬁ%b ermst%égggs t hey
consune tﬂr@cmgtﬂﬁ idopelivaly coupled t;g@mmicaﬂond::rcmbmﬂ 244 is encountered
that tests wh I Laue di tional
244 is affi rng%rpg%splr%@] @@90@?%% ggﬁg&t r‘n?H—; contcﬁ ok Eﬁ%etlr-%é "‘c@ggfdl tional
246 is emfmselrm is arlpr@.giﬁmmabmwtaznﬁc,:ropnoce&sodetrmgwnmthat exemltas pestici de
pai t Por MRS Bl af eadllct RBiron TG Hiowf el " 75T
pesti Ci de)rtz@smt 326raap heefwned)bbenalngcampetmsgl cnrcurtef hes#wndetaiemmhme new y

O SO BT LURF LS b8 o A SN dnt A TPl B WBPT 7100,
st age 24@iregtrynbesidry emtsotprefeaabhpmsmed mecdmmn:camnmcunwam toostae bait is

needed a éffie t , r epeat
st age 243j ugggjeté'ﬁrggn g?gﬂhrgaeab %‘%}SZHE‘?& g@?@%’) est for
30 cdﬂdl tintegral tozqm qogvmaaeﬂmprdmesqr@aéxsapame frameaztber, boepgmamano%z and
corresponpgiypaly the interval between consecutive performances of stage

242, is on the order of a few days or weeks and may vary. |f the test of
condi t i onal 2 £pmrgumieafionioireyit 82fbis of ewvitsliess typeosushend the ativg antipaseiveved i n

stage 26%%‘&8%&%?%%8@?3 t@f@dﬁﬁentggte%tggglgld‘ég%rﬁg ‘M&I.;h eBfiG hppator 30

during performnce o uni't 40from
time to tsystem 2@ eeramunicatian distit 828 iscirranged o mmmumic;atem ptmeepon onal or

56 Pt uges” ApinatRl A55asBiohah EbBrilRaRaTar R 32h Bah RdBlon8 Widre 21 ) 5°
- may not - putigeipli 4E) eorts fasheediredieommmiication.ng units may be removed. In a
further al ter pyd §&no@Reval @é@r%@)é'\/ﬁ?ﬁ! vefRd 3 “fnl%geé WE)SEE’BHO“ ng my

be redi stri buted, |ncrease |n nu ecrease n nunber as part of
the per fcommumication cirgyd 328seads. comblr;e@ltm on irdegratedsircwitehis or unitiat a

I | ect trol
cO 1S S0 o ) S T 4 P g
i nt eRPacityRg Rawered by an e@gapbsome,mﬂve)wﬂmm owmpowwsqyece phaough a hardwired

conmuni C%&@Bfﬁaﬁ&?&ﬂﬁ%é Fig. 11 illustrates pest control system 300 of
anot her odl ment of the resent invention where |ike reference nunerals

refer to |i ke Daealieeionounit3isslydesian aptive wirgleds trarsreittenigoedier syst em 300

i ncl udes meﬁg @bfz%nﬁtﬁi\‘é&ﬁ) &Eﬂn&ﬂé’a@ g@g coﬁlﬂ'l Pbl?&rdﬂlﬂ'stzg%%ew&? st

control 10 i ncl*ldes circult coupl ed to sensor 350
by conne&iP.dioeRsERE3 coppled to TXH/F{XF{ 392 1nterface 396 and memory 398.

25  Processor 394 and memory 398 can be the same as processor 42 and memory 44 of

data collection unit 40, respectively, or be of a different arrangement as would occur to
those skilled in the art. Interface 396 provides for the option of a hardwired interface to
device 310 and/or other computing devices (not shown). Data collection unit 390 is

_ configured to receive and process information from one or more pest control devices

30. as will be more fully described hereinafter.

Referring generally to Figs. 11-13, it should be understood that network 353

can be represented by an equivalent resistance Rs; where Rs is a function of R1-R13
(Rs =f(R1-R13)). When R1-R13 are known, Rg can be determined by applying
standard elecirical circuit analysis techniques for series and paralle{ resistances.

35~ Furthermore, it should be understood that Hi and Rs can be modeled as a voltage
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Referring additionally to the partial assenbly view of Fi%Féb%uar?@ﬂ(?)r 350
I ncl udes substrate 351 that carries electrically resistive network 353.

" Net wor k ¥932/26033 ncl udes a number of sensing el enents 35BETAURY24873f or m of
electrically resistive branches or pathways 354 spaced apart from one

h b 51. Resisti t h 354 h ticall
Fepr esen U PERREPL IR Teferefs htar VRGPt Bedrout JOAGH Vidh Aes. ext ands
f r om contanteriendas4 aﬁﬁb@e)lc(melmdw&hé mllswingtelqaatmcr)]: ane \rmr(nj;/%h BRg). Wen

| ed | i t ' itorin
aireurt 300 Wipsrate PR aropCRa PR B 4 st iont 8P o ereliian iy Py
assenbl edraasubjedt fptansemptich tblfjdis]:g@éemmb}p on@60mbe ;ﬁm\dd .int‘éﬁtﬁoﬁ% FSO is N

fi .roll | t t
CO 141" Sih ke BB i o Rl e MR PR 3OS Y 200 ° Y,
'of whi chcemprisieg bignehesbf mgtwork 858 aredigfiptednipecahing élecisibailyl apehe Agnder st ood
t hat axi% cular to,the 3 view plane and is

in Flg..13 i er di Fi
correspo naé\lﬁbwrer '?%PE%%%‘@‘HQM 0 P’fkﬁﬂegtfh(e, VELE -Oﬂgﬁrcﬁ‘?ngqﬁef erring back to
Fi gs. 11 Ascatdibdly, with thei groper32Rction ofassisianeslvaluescior rasistive pathways 854318.
Encl osur configured in manner | ke enclosure 118 .of  pest
noni tori ﬁ%ﬁ&’%ﬁggg‘gﬁ%% %1%"4@ ' %Lg?abeégﬁaﬁgrlentj@q%se&ﬁﬁanl cfgg\ff,geqencl osure
318 1& aimrcomgeporidend® with thed openingpafidiffepdnt cesistive bathways 3654 aad/bAdiffeent
el ectric . I 0 ensor 350 to circuitry 320 in the sane
manner t Eé'%‘x'ﬁégds“%fgng?B%tﬁﬁ’gﬁ éﬁtgo are coupled to circuitry 160. Crcuitry
320 incl udes &niilef Eigets; Fig. d8idepists SeRsor3f0afieedne or inerd @Essig\hdvie begahwor k 353
when ci rgui . r 0 oupl,ed to r.to faorm itoring
circut ¢ isuimbide Br A80e0aR or Sl AT CHRI T reliE a8 8o FLARETR 365 and
35 ref er Eilustratzsliis conngfion Wiike pestidreated apenip370ethel was eausedibypest RR, '
desi ghat ed. N : tively digitized by Anal.og-to-Digital (LAl D)
convi ¢ eponstimniof gr S8 &Femd . o8 Iiglof ket ore8BudBeliBocizP e Ber) usoo
- [-2637 3t petmortgifsscoriBspontisgo phhntont guetiay 880sHEvE in (g d2t dlesBeréatesl provi ded to
processo §%§ i ati coupl o _co ni cation
circuit é& . qi’??(') Cé%g%ﬁ’%%%ﬁ%‘gﬁ s%ge?@ﬁ%w% égéigfoﬁen eﬁg’rfr% PH%WSHent s. In
one exanplagin 32 yesdothe 3diddle of aenmoofEGimabvieinily gf &xdd Al Thepestcessor
arrange t I [,ons ed | n,.associ ated nenory
(not s hggv\%% t_eh{h%%g@ﬁ%?ﬂ gggﬁ%ogg,g % %%b%&%tg’g@f %%ﬁ%c rgﬁ&bog CQEFT AP by anal og
conp i ngortiomsofi sepsoréb0dektiextostnatier padion tret could resultdn opéiieg oesr ce t ypes
as an al LV:E: O Ity | . pr le. di gital ircuitry. Menory
s al'so MR EredR R el oSt bR RIpRI Bt B sopfialirtl -
di gi ti zedisplatersentdab essuitiireth thetramovadof omy ernrhere pldbes (root serison8§0 diéi s menory
can be 1) Jdlt SRl Eferf) PoRABGPLERor 3disHot RRSEIEY pedRCseifliRRA e Trom
either, ora co nati on
displacement of sensor 350 can stilt occur due to pest activity that separates or :
25 displaces a first poition relative to a second portion in one sensor region, but leaves
the first and second portions connected together in another sensor region. For
example, in Fig. 13 sensor portion 374 is separated or displaced relative to sensor
portion 376 by the formation of opening 370; however, sensor portions 374 and 376
remain connected by sensor portion 378.
30 it should be further understood that by spatially arranging the resistive
pathways 354 in a predetermined manner, sensor 350 can be configured to generally
indicate a progressively greater degree of consumption and displacement as the value
of Rs, and accordingly Vi, change. For instance, the arrangement of substrate 351
shown in Fig. 13 can be used 1o place resistive pathways 354 closer to substrate end
35 portion 857 near the outer sensor margin 372, such as those resistive pathways 354
corresponding to R8 and R9. Because these resistive pathways 354 are closer to the
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understood that a number of different resistive network arrangements could be utilized

at the same time in device 310 to facilitate the detection of differing degrees of pest
25  consumption or displacement. In another alternative embodiment, a multilayer
configuration is provided by stacking together a number of separate layers and
electrically interconnecting the layers as required to provide a desired sensing
network. In yet another aliernative, sensor 350 is utilized in an unrolled, single layer
_ configuration rather than being arranged as shown in Fig. 13. Still other embodiments
30 inciude a different resistive sensing network configurations as would occur to those
skilled in the art.
Referring 1o Figs. 14-16, a further pest control system embodiment 400 utilizing
a resistive network to determine different degrees of pest activity is illustrated; where
like reference numerals refer to like features as previously described. System 400
35 includes data collection unit 390 as described in connection with system 300 and pest
control device 410. Pest control device 410 includes circuitry 420 coupled to sensor
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Thus, as g}_ progressive consunption and cenment of
pests fryaitagedVro @V%@Qeéﬁfoﬁ%@?rﬁnwwsﬁm% 131@%t@NQmwn€er 324,

correspondi ng gBRikte 459! i&?&? 4¥4a SRI4E4, YRGRr hidnitfeRd L5k plovitieditRim &

di fferent nonzero degrees’ o
material that is consumed or displaced by pests of interest. Further, sensor 450 is

25  arranged so that pest consumption or displacement results in opening the electrical
connections of the resistive members 455 to network 453 through separation or
displacement of one or more portions of sensor 450 relative to other portions of sensor
450 as explained in connection with Fig 13. Fig. 16 depicts region 470 where material
has been separated or displaced from sensor 450, resulting in open electrical

30 connections. In Fig. 16, the phantom outline 472 indicates the form factor of sensor
450 prior to pest activity. As more resistive members 455 are electrically opened, the
equivalent resistance Ry of network 453 increases, causing a corresponding change in
V; that is monitored with circuitry 420 to determine different relative levels of pest
consumption or displacement activity.

35 In one embodiment, resistive members 455 each generally have the same

-resistance, such that: RP1 = RP2 =. . . = RPN within expected tolerances. In other
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--arrangedang seteond5@.n Fig. 13. Still other enbodinents 30 include a

di ffegent resist] ' ! K | A AL ur to those
kil fod i n t nocierti AEeRleR, %z ity SR AR R RN P (JCT e
- -enbodi ne WD ¢overter 824;iand communitation ciecuitS2R@s previousiyt desotivesl. dTifduiinyent

degr ees ! YA LS dolal r : | i ence nuneral s
refer tOg?(l}E%ﬁ?rg%%&éé&gé%&é&c%ééllegtbgeSegmégpng/@g%fhﬁ% 35 includes data
col | ect i eomminicat@Ociresit 388.c Prdvedsard26ean betof the ssimephysicaklpda9 and pest

o sensof K555y B SRt S SRs ARG e 13 ooty s Y shpte”) P T
420 20cl 6@ hat differ o systems3ad dror eRRNpleobrocessor B2kisepetablyRoupled teanver t er
o i noffELet sHRbheY bl e, ard8oBcmp Kool PBERE 83%a, SS1bRH TV 10
pr ocessob31@ Pespebiively. ProcesspoyiRteis armanged wasiatiivaly apsh prbdesssswitghds f f er ences
between geRs886: Y shnding¥ordafborffng Hiddihlofs MeFb g iiEs ShiA)d S 1a-
631c. Switches 530a-530c¢ are each schematically illustrated as being of the single-
25  pole, single-throw operational configuration. Switches 530a-530c can be of a
semiconductor type, such as an Insulated Gate Field Effect Transistor (IGFET)
arrangement, an electromechanical variety, a combination of these, or such other
types as would occur to those skilled in the art.
Circuitry 520 also includes reference capacitor Cg that is coupled in parallel to
30 . switch 530c, and voltage amplifier (AMP.) 523. Voltage amplifier 523 amplifies input
voltage Vg and providés and amplified output voltage V,; o A/D converter 324 to be
selectively digitized. '
in Fig. 17, sensor 550 includes sensing element 553a that is schematically -
depicted in the form of a capacitor with electrode 554. Collectively, circuitry 520 and
35 sensor 550 define monitoring circuit 569. Within monitoring circuit 569, voltage
reference Vg, switches 530a~530c, reference capacitor Cg, and sensor 550 provide
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Sensor 450 includes substrate 451 with surface 451 a oppoggpg,rﬁﬁg,fzgg§ 451
b. Substrate 451 defines a nunber of regularly spaced passages 456 from
surface WOP23603¢ 5 surface 451 b. Resistive network 453 | BCEHRHI3Bd of a
nunber of sensing elenents 453a in the formof electrically resistive
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type of mechanical alieration of senscr 550 tends to change the ability of elecirode 554
25 to hold charge Q and correspondingly changes capacitance Cg of sensor §50. For
example, as the area of electrode surface 554a decreases, the relative charge-holding
capacity or capacitance of electrode 554 decreases. In another example, as the
dielectric dimensions are altered or the dielectric composition changes, capacitance
typically varies. in a further example, a change in distance between electrode 554 and
30 the ground as caused by separation or displacement of one or more portions of sensor
550 can impact the ability to hold charge.
Referring generally to Figs. 17-19, one mode of operating circuitry 520 is next
described. For each measurement taken with this mode, a switching sequence is
executed by processor 526 as follows: (1) switch 530a is closed while holding switch
35 530b open to place voltage reference Vi across sensor 550, causing a charge Q fo
build on electrode 554, (2) after this charging period, switch 530a is opened; (3) switch
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net wor k ¥Beughoutiifese repetiionsdexdbisinota As/a rasyljcr efasengecapacitoyReiivhels a branch
reset as the repetitions are executed. Once a desired number of the repetitions are :
completed {a “burst”), A/D converter 324 digitizes input voltage V. By executing the
25  repetitions rapidly enough, the amount of charge Q transferred from electrode 554 to
. reference capacitor Crincreases. This increased charge transfer provides a relative
increase in gain. Accordingly, gain can be controlled by the number of repetitions
executed per burst. Also, reference capacitor Cr operates as an integrator to provide
adegree of signal averaging.
30 In other alternative embodiments, network 560 can be operated to continuously
‘repeat the burst mode sequence with a resisior in place of switch 530c¢ to facilitate
concurrent monitoring. For this arrangement the resistor used for switch 530¢ and
reference capacitor Cr define a single pole, low pass filter. This continuous mode has
a “charge gain” (expressed in electric potential per unit capacitance) determined as a
_ 35 - iunction of the replacing resistor, the reference voltage Vi, and the frequency at which
the repetitions are performed. In still other alternatives, network 560 is modified io.use
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indicative of a need to replace or service a device being monitored with the sensor,

25 discontinue use of such device, or take another action as would occur to those skilled
in the art.
In another example, sensor 550 is formed from one or more materials selected
to separate or otherwise decrease charge holding capacity in response o a change in
an environmental condition to which the one or more materials are exposed, a
30 chemical reaction with the one or more materials, or through a different mechanism as
would occur to those skilled in the art. For these nonpest embodiments, operation of
processor 526 can correspondingly differ. Also, a hardwired connection, an indicator,
and/or other device may be utilized as an addition or alternative to communication
- circuit 328.
35 Referring to systems 300, 400, and 500 generally, one or more conductive
elements, resistive elements, or capacitive elements of sensors 350, 450, 550 can be
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enboaﬁ) me 28 araie@atgrﬂ witaipdouilding 5282.cavelrase slowroaics ebpyrigiesing levekb 2est t he bur st
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concurrent nDnltorlng his arr genent e resistor used for switch
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e

per unit capacit termned as a 35 function of the replacin
resistor, thePeafeoniraldevies|&lQde compriagd of cirmatitnr 420 radously degaribad andhe

" epebst | Bsdt 680, P 8bALY BB inclulied hblworR 45 EorfibsBl B bénsity elBfkHR453a50 | S
For sensor 650, network 453 is directly coupled to member 628 of building 622.
Member 628 is comprised of one or more materials subject to destruction by one or
species of pests. For example, member 628 can be formed of wood when termites are
the targeted type of pest. As a result, pest activity relative to member 628 of building

30 622 is directly monitored with pest control device 610. Like pest control devices 310,
410, and 510, pest control device 610 communicates with data collection unit 390
through wireless means, hardwired means, through another device like a hand-heid
interrogator 30, or a combination of these.

Central data collection site 626 can be connected to a number of data

35 collection units 390 arranged to monitor different buildings or areas each having one or

more of pest control devices 110, 310, 410, 510, and/or 610.
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parti cul &pmirdesthefifeed and nonfoog mmpn@ﬁasrespondl ngly changes t he charge

hol ding capag Wée@ifw% r rﬁr?:‘ﬂ.giucg@'eie@ﬁo afion E‘I%Itai%%%l&f[rlcﬁ face 554a

of el ectrode 554 coul as one or portions are Tenoved due
to this &evpled tomagnetiesignajure sergsos Z80. bsemd’%oowpmesm serfgsof change and

repoit WaRRinklor&lG620®4%ixkd ifs PRkt Yrﬂ{nﬂﬁ ophﬁ'tgh&?ltéléﬁe gcgmgnm%??:?éf& repl ace

or service a evli ce belng nDnlporeg e sensor I scontT nue use of
-.such -devidgtect ehangedn seristarge resuliingifrom anmiterhtion inthetagnetictieldki I led in the

t. | erials
el ect od P RLCEL b7 KRBt maRAIas, Abchiingh, el 728 AAF nbndBicRi T 0
response 78bage %lfﬁ& prjvelyrdesighated sengingrelemeintsczhdai tﬁlmrﬂtlpos Wrthe Imqnitered ne or
nore mat I h or nore
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ski | RBd ioiherwise smoveddrom n@gdoenaa%bx peslah Bansar 706 providesa neansolb”  pr ocessor
526 can Béraets hggd rﬁ%glémgélbﬁﬁﬁrel 7 oinbed 733! g’(‘élfe‘?ﬂatﬁ/@ Hln‘?é?rt %@né&?d' cator,

and/ or ot her evi ce as an addition or ter AT Ve
communi c&89 gey bejhasad pnglz@ngle magnetoresistor, or an alternative type of magnetic fle!d

sensing device such as a Hall effect device or rejuctance-based sensing unit.
The magnetic field information from sensor 790 may be transmitted as variable
25  data with communication circuit 780. Circuit 780 may further transmit a unique device
identifier and/or discrete bait status information as described for communication circuit
160. Circuit 780, sensor 790, or both may be passive or active in nature.
interrogator 730 includes communication circuit 735 operable to perform
wireless communicaiion with circuit 780 of device 710. In one embodiment, circuits
30 780 and 790 are of a passive type with circuit 780 being in the form of an RF tag like
circuitry 160. For this embodiment, communication circuit 735 is configured
comparable to circuits 32 and 34 of interrogator 30 to perform wireless
communications with device 710. In other embodiments, device 710 may be adapted
to alternatively or additionally include an active wireless communication circuit and/or
35  hardwired communication interface. For these alternatives, intetrogator 730 is
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~descri bed and 25 sensor 650. Sens es network 453 conprised of
sensi ng EPBREs{taN, 258 gombingtioneh{Bese.650, network 453 is directly coupled to
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materials subject to destructlonaaé one or species of pests. For exanple,
nmenbe? eeEckigalyoupladtaerels Glesyi mtq@ﬁm&e@ese’t wagngieresiglofB t ype of

pest . Asfiged B¥thiion REREMBEL 430 b YiefdRt Gtdn pe it 8 rﬁa'amﬁé f.éiaﬁ.i?%céaw ding 30 622

is directly -nmonitored with pest control device e pest” control
devi ces rial @3gas B irconstumeddisplacedy 9mthee&ﬁetrerreyed fromfoemeendse. wi t h data

col | ecti on Uniglre@PBa0 fuhheqaaua@sreheﬁﬁemeﬂmmﬁérﬁm(Eﬁv ) TeAdbTe gbdy, 0ugh
anot her devi ce |i ke a hand-
894h, 894¢ configured to detect temperature humidity, and barometric pressure,

25 respectively. Material 836 and sensor 894, 894a, 894b, and 894c are altematively
designated sensing elements 853a. Sensors 894, 894a, 894b, 894c¢ are coupled to
substrate 838, and may provide a signal in either a digital or analog format compatible
with associated equipment. Correspondingly, circuit 890 is configured to condition and

_ format signals from sensors 894a, 894b, 894¢. Also, circuit 890 conditions and

30 formats signals corresponding to the magnetic signature detected with
magnetoresistors 894. The sensed informationprovided by circuit 890 is transmitted
by communication circuit 880 to data collector 830. Communication circuit 880 may
include discrete bait status information, a device identifier, or both as described in

. connection with devices 110. Circuit 880 and circuit 890 may each be passive, active,

35 . ora combination of both with data collector 830 being correspondingly adapted to

communicate in accordance with the selected approach.
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~ des c?fi) be89$tdi°n’€f@|rﬁ¢MﬁB%§W 051G 619, 71£BQI' 819 ¢andpe configuredddsor 790, or both
~ My be p@ﬁﬁjlt‘éﬁe&fsmgéhﬁb? pba ity dhd dé}&&fﬂegaaaéy p?ié%duoewﬂes communi cati on

circuit 735 operabl perform. wreless conmuni cation th circuit 780 of
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delivery can be triggered automatically by the respective processor in accordance with

25  processor evaluation of monitoring data and/or by an external command received via a
communication circuit. :
The flowchart of Fig. 23 depicts procedure 920 of yet another embodiment of
. the present invention. In stage 922 of process 920, data is collected from one or more
- devices 110, 310, 410, 510, 610, 710, and/or 810. In stage 924, gathered data is
30 analyzed relative to environmental conditions and/or location. Next, pest behavior is
predicted from this analysis in stage 926. In accordance with the predictions of stage
926, action is taken in stage 928 that may include instaliation of one or more additional
devices.
Next, loop 930 is entered with stage 932. In stage 932, data collection from
35 devices continues and pest behavior predictions are refined in stage 934. Control then
flows to conditional 936 that tests whether to continue procedure 920. If procedure
31
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836 and sensor 894b, and are alternativel desi gnat ed

senstthg 1@A %1%%% 61§eﬁ§%ra§d§9@ mmrowga%m mblarf@mtwﬁab@do't 0

subst r at gnfités, adfst vﬁﬁé’tx%fé\éte‘é% Boftdl @%ﬁdréht%!rﬁe*‘tﬁ hedt, HsabidHnoRlinsdiel 09
format conpatible wth associated equlpnent. rrespondl ngly, circuit 890

i s conf i BiaY e selscied ampithe devierihousingand @hg@a@ct%m%@dfm toa@uta 894b,
894c. Al aRnitéringndlexBRMirz886 bf the fiferéH type of pest. Moreover, bait for devices

110, 310, 410, 510, 610, 710, and 810 may be of a material selected to attract the
‘25 targeted species of pest that is not substantially consumed by the pest. Inone
| alternative, one or more pest confrol devices include non-food material that is
displaced or altered by targeted pests. By way of nonlimiting example, this type of
material may be used to form a non-consumable sensing member subsirate with or
without consumable bait members. In a further alternative, one or more pest control
30 devices according to the present invention lack a housing, such as housing 170 (and
| correspondingly cap 180). Instead, for this embodiment the housing contents may be
placed directly in the ground, on a member of a building to be monitored, or arranged
in a diiferent configuration as would occur to those skilled in the art. Also, any of the -
pest control devices of the present invention may be alternatively arranged so that bait
35 = consumption or displacement of a sensing member causes movement of a conductor
to close an electrical pathway instead of causing an open circuit.
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30 formats signals corresponding to the magnetic signatur £ i th
magnet oresi stors 894. The sensed information-provided b¥fgcl|gér%5§%§§%%n S
transni t WOP22683communi cation circuit 880 to data col | ecPEI/USH26373

Comuni cation circuit 880 may include discrete bait status information, a

devi ce identifd : Il i | ) vi ces 110.
Groutt 830 apgosoortol BOYGsAReCATh irdRks cBmnfiRaAGh |fintigindy
conbi nat iadamativalporaddiionalininglude harswired cagmnusidatign comestignnidi ngl y adapt ed

s U R e eSS a1 )

based on dRruntathaseskilet byije attatHardwised eamrounigation mayxbhfiseflasan t he sane as

o g . . ; 41
i po) S meinaii 8 ifeig hoc R RA for ook pABGAP B whBledd | A BET. (0 1
circui t S9OMUNicalionishamparedtly lesak condiions, ©sWhet edard@edgepneaionds t he, f or m
E of . o ! ; . . ‘i

o a s isd cBEdd/ %Bfe%@t?mrﬁée%%é% E@%ﬁ(&?ro%&g&ﬂéﬁg%ag@e?%ﬁghﬁe@” active

transm’ttqr receiver formo_ circurt 8 n sti nments, data
col | ect orwitha@rioumetages;ioperations, and condifivnads kaingirasaaurticedalierader f ace to

facilitat r ; ), 500,
620, 720,rg%’ni%igg%gg;%?ﬁﬁgeﬁﬁggg{egh%%?ﬁegﬁ{@"@é@ﬂ’E’gﬁﬁqeytsﬁég&cei " 410,
510, 1810 asmauid encustcothoaaskillesl in ihe ahwitiput depariiog §odhe spiihefdrespregentas
descri beg,l‘j ﬂﬁﬁ.pnnection W th system 20. Furthernore, any of pest control
devi ces g, 10, 510, 610, 710, and 810 can be configured for in- ground
pl acement , on-Agpthenampodiment at the presghbineenjion inalldss axsemeon arrargedialerg to

anot her [ | IR V] [ : ' .he. sensi ng
Fechni ques Car! Py SBnBfiRbd Bl fadliiorkor iord HREE Ay T ReB i< 0.

-~ or 810. lscegsumption pvdisplasement@f thesmeasonto ppevide a fivst sighalderesantinga0, 410,
510, {8104 ﬁd(}m : rtially

r epl azged’flt")%%gnzp?géﬁ%ége&% %g%b evi ééﬂ’ac%ﬁ}eg)?rﬁﬁ% %g%%edﬁ{lgn%gn i ncl ude

- renovi ng fepregeding esseconghopnze degieeroihe songmplivntor tisplacempeis tin AR t or i ng
arrange ' ' ' g.pe%eln' | | ; ement as
descr?bggaﬁnﬁi@%%%%@ﬁpggﬁ\%?ﬁag{f/st%%%& . n%%lﬂgdgf:e%ga}]ﬁgf ﬁhe?\?‘wug% of 20 pest
control despobestozaneleairical apd(pr magosticrdpracigrisye that aprrespobeingly ghargest o

si mul t angobidiNorTor,[RhsiifBlorG disthdabmfiths YRldotd b8 irélif\ih ofier Al 1 vel y
or additionally, these pest control devices are configured to deliver

pest 28i d& rasteengingi oy gnoniigdag Bember ipekidingsnvagnsaticorateiial i piovide@ment i s

det ect ed mdeabid il 1k bAARRAT fespofid th@thvﬂ%ggﬁgnéécde%ﬁfa‘?&Iaﬁf&ﬂqﬁé ically by

t he respective processor 1 n acc nce wt rocessor eval uation of

moni t or i MPNeRer By dheiprs oporerpesis: dihirfor eawidive besedpu dateglienef  conmuni cat i on
circurt. czﬂgsfﬁohémﬁ RARAgEY in Bh YechibaPGRIrkdiSridhE OF B WeRsota ik c¥ilunfEPt her

enbodi nment
or displaced.

(N

25 In a further embodiment of the present invention, a pest control device includes
a circuit comprising a number of electrically coupled sensing elemenis arranged to be
consumed or displaced by one or more pests. The sensing elements each correspond
to a different one of a number of electrically resistive pathways. The circuit is
responsive to alteration of one or more of the sensing elements to provide information

30 representative of a degree of pest consumption or displacement.

In yet a further embodiment of the present invention, a sensing device includes
a member operable to be consumed or displaced by one or more pests in a circuit
including an electrode disposed relative to the member. Electrical capacitance of the
electrode is altered during consumption or displacement of the member and-the circuit

35 isresponsive to this alteration to provide an output representative of a degree of pest
consumption or displacement of the member. ' '
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the present invention. In stage 922 of process 920, data i G from
one or nore devices 110, 310, 410, 510, 610, 710, and/orbgggﬁbﬁzgtsgge
924, gatW&®Gdta is 30 anal yzed relative to envi ronmenP&MUEBHHBT ons
and/or |ocation. Next, pest behavior is predicted fromthis analysis in

stage 926. In ﬁg%@&ﬂ%ﬂ%ﬁ%&% F (E’ésedd %tﬁg% st é(%fﬁﬂ)?de\ﬁgef%nclﬁﬁiﬁggn s

taken in stag e |n I'on of one or nore di tional
devi ces. ciewtit with a@pn%@rrasg%todcreem lgast ha@aag@reamed o displaged ingone drat a

COL§ ect ! b TRTEHSIRES FONUE BN HEShaBRhRA ALucplpdherlale, 27 e

refined in s ovvstoc |t|on t tests
whet her ttie @lmwtumce@ppmﬁ:f@(ﬂ@p@rammofaflrspp@a@mgﬂbesgnw. Frsbieleimniognes WO

02126833 etdid mitetordebicl 87<bnsimbfbrF G UiddktRmen Rftn #i0%ilcth 1 8SpdrBetd a0 932

~I'f procedu termnate’ I n ance e
condi ti oﬁapamen oi 2 seqend pegionof t@mowtaﬁsemm@n efdhe tstpartien. may be

addi i onal 1Y O{fbeéiBbdehyor By A6 SR ThaRiof RSARLEA bBG dthir iyRg® 928

~include the app | cati on of pest behavi or erns to better determ ne the
di r ect i orthgides@ pesiredibledmnitenrmpry with aamggmﬁw magtidigomposentdirhigl y,  war ni ngs

based on dop %n&ﬁt%\ﬁéésoé‘nﬁgﬁetmuew Ol ¢ Iﬂ}né@s zr@% pé le% B&sﬁﬁ-@mﬁﬁr ket i ng

of pest control stens ntarget sites t rocedure 920, are
mor e 10i k &f {hexpest-pdinlsrbait, mmbeméﬁhe demice furtien ineludee A rmwtoareg @maltuat ed to

deter m ng b:fag r#ﬁ@?a?@'a%mt@@?é ﬁé?@&(ré’époﬁﬁuﬁ%&ﬂ%%é% Fﬁélp%@rlce W th one

or nore e the pr I nventi on seaso |'uct uat es.
AIIocatl@ha*@ﬂG‘Spest control resources, such as equi pnent or personnel, may

be adj usted agﬁgéﬁaﬁghﬁr ,.Fbg&“hﬁﬁt, ?F&o%ﬁ‘&l%ﬁ%ﬁl@e%i i p&f pest control

devices may b ternative e evi ces 110,
310, 410 paskagedavith anraryiroamentaBEMsoAN & girqull peradiaig qomr@mag%u ors, data

col I gsti ¢ H%M‘i%ltﬁ)ﬁ cﬂﬂgsal:%ﬁiﬁ'xg% ah $biRSrind iR cﬁ&rac\%ﬁslﬁ?ﬁec%tﬁ% Wth {Hgtg%qg{,,her

syst em combi nat | ons occur to one sKki ar t
~I-nterrog@ndstades efdhehain in a hand-held form in other enbodinents, an

I nterrogator GogyRe érﬁ‘bcﬁmﬂialfntflﬁélﬁdgs Jrﬁé@b Fé’ﬁerrélgé’t@b! é?r}é%FH eglogp. or installed

in a generally ‘permanent |ocation ction unit can be
utili zed displaged b&:tony or m%maigaméapé@éﬁ ineluging en stermes camriggwith fest control

devi ce. 'ﬁjlérﬁmer‘\’/"“l‘ghglr rﬁll §aﬂ@fébffffé?ot’€91ti&ﬂt9ﬂregéi? eﬂﬂ%dtﬁégierr@ﬁprs 710 and

810 may be m suil tab termtes,
vari @fy @@ﬁ@@iyemaﬂaedzbm degreg of penssimiten pygtéplgﬁerp@@ttof ﬂ’lerm@fﬁberorThf?onul nsect ,

ey be seledris @ifbrsla of & bieBBANRoRBUANE, IiRIaIRE RERRRET [ St o5 ad) usted

to suit nonitori n‘gI exterm na erent type of pest.
Mor eover, bai 0 gegt @r@mwemmpesmntrdmwcsmlud%@ mempber ighe 810 nay be of

a materi %bn?ﬁﬁé‘&éﬁﬁlsr%eg;eﬂtﬂyr torHB?e B@st& %h&%tc?rgunﬁ%lﬁbﬁa afleldMfstt chiigl S not

subst ant i al consu
with the member. The mrcmt de nes an electrscal pathway through the element and

25 the element is changed by a degree of consumption or displacement of the member.
The element is composed of a material having a volume resistivity of at least 0.001
- ohm-cm.
: A system of another embodiment includes a number of pest contro! devices.
These devices each include a circuit with at least one element comprised of a material
30 - defining an electrical current carrying pathway through the respective element. This
material includes carbon.

Still another embodiment of the present invention includes: installing a pest
control device including a wireless communication circuit electrically connected to-a
sensor; detecting the presence of one or more pests with the pest control device; and

35 reconfiguring the pest control device in response to this detection, This reconfiguration
includes introducing a pesticide bait member into the pest control device with the
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al ternative, one or nore pest control devices include nonyg egg,mBbepsal
that is _displaced or altered by targeted pests. By way of nonlimting
exanpl e, M22433pe of material may be used to form a noRCTIREYUHER e

sensi ng nenber substrate with or w thout consunmabl e bait nmenbers. In a
further Qfide g to the
present i rllvgef‘]gtg I@%@‘rﬁmg%ﬂgn ﬁf)clﬂjg% ﬁﬂ aﬁgﬁan&g&:idgxluosfﬁﬁe ﬂﬁ%é @ﬁﬁgéérurogs pondi ngl y
cap 180) cirgyist ead, for this errbodl ment the housing contents maybe pl aced
directly in t ey ooy shBodmBRE A es? s BholRAGL Lr ed, or
arranged in a ﬁ%f ereﬁte anfl tﬁsoéorggop%&%ﬂ%ccu? to tﬂgse skilled in

t he art. MRnitgringpajt @ﬁmbﬁ@aqsegqr.ewﬁle@s ceraiupisetion circh, gndeaspeaticidavent i on
may bg a'bEﬁHE’ﬁHeYeﬁMe fldn aftnéhiBér, B/ dens % GRQHE Wiy or di spl acenent

of a sensing nenber causes vement of a condlctor to close an electrical
pat hway CARMEcalien eanbe aAgargeddp adiretiaseembly tabe pesitaned i the toekg typ

02/ 26033 JRIGH LS00 3t SerrMb Ghe YRR 8RSs
conmuni cat%] techm&%ﬁgs may nﬁ(ﬂ ?na??\sléeltfy oral tlondvméa{incﬁude
har dwi r e oREHRIRalien Eiresi can baaeengedin asedond éS$Q§@i§! dnffgrena&pla thefirskct i on
uni ts, %&é’erﬁﬂ&'vﬁfér@ﬂ%sféﬁn&ﬁé‘é’é% o@ﬁ&hé‘@ﬁ tﬁé ﬂ%‘é%t w% ose

skllled in t nication Be use as an ternative
to wiQ el asserallyratien mqﬁghofWStQjWﬁ@H'tﬁsf!fﬁf(?%me’dses vvhen wirel ess

communi cation g éfd}ﬁﬁp‘éﬁﬁgd ent, %‘%@wc@‘?ﬁkﬁhée’s%us Tl l%glglc J@Eﬂ red

connection is otherw se desired. Mreover proce procedure 920
my be papsesiatedwithiherhapsinoorns a sefing m@w@eaﬂhgﬁgnsmmemﬂewmm s bei ng

res equenﬁf‘éjhoﬁlngearrﬁ%clu@e%rdna@&ﬁﬁbal Em% 'égﬁﬁnsé?fﬂ %t‘%‘ﬁ”o’gbmté'ﬁiﬂée skill ed

conbi ned, or added to other processes S’ WO occur tot
in the aﬁthnneﬁ@mmmlp%rrqan idporednelided omouple the sensingsnembatto thewvent i on.

Anot her | arranged to
her  ephgd fﬁé%or@fecﬁd?ﬁn&hﬁé?&hrﬁegﬁlbzﬁ?ggg 8‘ ﬂ?él@&iﬁéal coftladive

be at Ieast partially consune one of nore pests and a

~circuit elasipmicoreaterial. Aleraatiyaly. #e @Pn@fwﬁlbaﬁmeréﬂd@hﬂleﬁ%@deto provi de
a first %igﬁ-%lml{eeﬁ{a?%%rﬁdmt@gaﬁnéég%wnzero degree of the consunption or

di spl acenent and a Second representing a second nonzero degree

of the consunptargihesenhosimentchpert coniol siewce insudes ciieuitncerpladieiodR or

di spl aceﬂP%ré)éeﬁsh@ si&hems vdltﬁ oﬂ@b?ﬁfo‘?éie@&oﬁﬂﬁc%ﬁr@éhén Hémbre?sspﬂ{ése to an
el ectrical and/or magnetic characteristic that correspon I ngl'y changes. In

anot Hr £Be A MeEhelasigmers cennegliypmarbasran be eppnsised @ %93"@96' circuit with

ot her theamam:r@d@ﬁﬁfeuée&ﬁwﬁw%umén%hraaat{é?ﬂber including a magnetic
material to provid gnetic field that changgs in response to renoval

of the nmagnet AH PHBI!C@F'P@- Pﬂ‘ieﬁtﬁ andpaigpianplicalipns pecindhis spegiicatipeates. Thi s
f or m CouhgralfinBstpaMRIbyARIREdsY iPbachiRiITiERA BiEhdalion, PRk Sorlparg €l ect ri cal
characteristic of the sensor as it Is consuned
application were specifically and individually indicated to be incorporated by reference
25  and set forth in its entirety herein unless otherwise expressly indicated. Further, any
theory, proposed mechanism of operation, or finding stated herein is meant to further
enhance understanding of the present invention, and is not intended to in any way limit
the present invention to such theory, proposed mechanism of operation, or finding.
_ While the invention has been illustrated and described in detail in the drawings and
30 foregoing description, the same is to be considered as iliustrative and not restrictive in
character, it being understood that only the selected embodiments have been shown
-and described and that all changes, equivalents, and modifications that come within -

the spirit of the invention defined by following claims are desired to be protected.
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or displaced. 25 In a further enbodi nent of the present i@gF&ﬁh Qoﬁ?pest
control device includes a circuit conprising a nunber of electrically
coupl ed sensing elenents arranged to be consunmed or displaced by one or
nore pests. The sensing el enents each correspond to a different one of a
nunber of electrically resistive pathways. The circuit is responsive to
alteration of one or nore of the sensing elenments to provide information

30 representative of a degree of pest consunption or displacenent. In yet a
further enmbod?®ht of the present invention, a sensing device includes a
“menber operable to be consunmed or displaced by one or nore pests in a
circuity inc ] ectr disposed relative to the nenber. Electrica
capaciHénce1%§g#ﬁgﬁ&gﬁg%ﬁggaggﬁ§ggltered during consunption or displacenent
of the nenber and-the circuit 35 is responsive to this alteration to

provi de an cutepsar indystieg a firdppitien subject de saperation opdisplacenzans talgsivedma or

di spl acenent of the nenber. 33 28 February 2005 WD 02/26033 PCT/ USO0

/ 26373 séetndgmotitreby endordnore pests;ncl udes: operating a pest control device
including a circuit with a sensor arranged to be at |east partially

consuned or #lignlta6@5ledds tAESerér to mrﬁop§§ﬁo§en}ﬁ§fﬁ_@ kérsbt Bidn@clabf&t byronzer o
degree of consunption or displacenent with® the circuit in. resporise to

separ at08.rfatifn E)l’ g% lggé?ﬁ it QP iR fird HJ% %ﬁ[iir? ?dv}\?? g&%oﬁé Bbﬂfoﬂ%? chefigcond

nonzero degree o npélon or Jlsp acemen Circuit 'rn response
to separation.of a second port, of the senspr .after.separation of the
first poggrad 1Pdk&ﬁ€?n@ﬂ8ﬂ6ﬁ mHPDFﬁEOBW' éﬁpe$ﬁ9@ﬂ9$ i ncl udes a
pest control device that has a pest-edible bait nenber with a magnetic
materi al corfpRsen deteatansof thesepaman onfisRlagaenbwHb giecitcuit 15 not based g fi el d
.changes in response to consunption 10 of the pest-edible bait nmenber. The
devi ce reuipv# ef aimughetttoatgrialofom thd segsar iby ¢lus one wproralpesis.t o generate a
nonitoring signal corresponding to the magnetic field as it changes. In

- -yet--a -further enbodi ment, a pest control device includes a pest bait
packaged with an environnmental sensor and a circuit operable to conmunicate
15 i nf or mat 9@ deAts SEAARMT Rehdr€n it B IRAIBIbAL orchdledAid dirhentdet ect ed
“wWith the sensor and status of the bait. A further enbodi ment I ncludes a
nmenber gperahlehfaRe consumed or displaced by one or nore pests and a
circuit |nclu3ing an elenment carried with the mnmenber. The circuit applies
an electric potential to the elenent and the elenent is 20 operably changed
by a degree of consunption or displacenent of the nmenber. The elenent is

conpriaed of ag el ectrically conductive, nonnetallic material. .
. The device of claim 1 of claim 2, wherein the circuit includes one or more bait

members associated with the sensor, the bait members configured to be consumed by the

OnNe Or more pests.

4. A pest control device, comprising:

- abait member operable to be consumed or displaced by one or more pests;

-36 -~




I n anot her enbodi nent, a pest control device includes a
~consuned or displaced by one or nore pests and a circuitn?%gg&g&%ngﬁ _ ,
element carried wth the nenber. The circuit defines an electrical pathway
t hrough the el enent and 25 the el enent is changed by a degree of .
consunpti on or displacenent of the nmenber. The elenent is conposed of a
material having a volune resistivity of at |east 0.001 ohmcm A system of
anot her - enboacmrmrtunaludlhgudmsoranm sasingoflerpags associhed withale basmembiigse :
devi ces each include a circuit with at |east one el enent conprised of a

mat er i alharad@rigtef dMhé& GnPdr b cEhsikadleBattE Bhg SRIEY Wit entchnﬁnhﬁdaﬁ%gh t he
respective element. This material includes carbon: gtl anot her

embodi g %H(]:acg ehi ¥ tRE %ﬁ?ﬁ&mb&vﬁ@tcir%lt bdlk g&:‘?%le 'td’%rtoﬂlltderj Cthgcl?ar ?@‘%sgc ?Pn@ clec d

device 1ncluding a wreless com‘rumca clrrcul ARESN 0
to,a sens: e, presepnce of one or sts WI the pest . -~
cont r al* W 88[;1&&% g%grfzg@oq?ﬁfeﬁﬁpfﬁﬁpméoﬁé‘ﬁpt‘@ ﬁﬁgﬁ n response to
this detection. Thi's reconfiguration ‘includes introduci’ ng a pesticide bait
member i nt o\*fhséme&@tmeunspnws aegleelsic\potentialtie tBomRr Fadye sensingzdaEEnt N0 |
02/ 26033 PCTI USOQ 26373 wi rel ess communi cation -circcuit and adjusti ng
position . of the wirel ess communication circuit. .In yet another =
enbodi ment, a pest control systemincludes a housi ng, a nonitoring balt

menber 5. a. semsamceoﬁuaye;lfensmsnmmﬂerenttheur&nrnepémblerﬂsipa;vnesatmﬁm?of5 bait
merber . . The ‘noni toring bait nmember, the sensor, he wireless . - -

conmuni sitioned in the
COMTUNLGRH| AIEaNEREnBRIRL ) Sl g fr%?ﬁ%??%é éé%t RSt of de bt
menber and the wirel ess com‘rum catl on ci rcuit can be arranged-in a second
assenbly different fromthe first assenbly, where the second assenbly is
positigned in the housing in place of the fi rst 10 assenbly after detection
of pesPs wi The deidce ofiagy ohslaimbl-y, whereia thepnermenisonsingriements thelideen.

~.includes a housing,” an electrical circuit associated with the housing, and o

a sens clngmtermé the citeeitseopsiratle waletret a eintpge esrrespbadihg tisimgearichl lca;ralcuatwe an
el ectrical conductor conprised.of a carbon-containing ink. A connection
menber agzasiaedl %@thiRe tlBgtkadded t o coupl e the sensing nenber to the 15 circuit.
This connecti on nenber..can be conprised of an -electrically conductive

el astoneric material. Alternatively, the nonitoring bait nmenber and/or the
pesticide bait nenmber may be part of the sane assenbly.. In another ‘

enbodi fent, est ontrpl, devjce jincl s -circuitr ed to _one - |
 ore” ST RS 3R P R BB it e b dbnes i Eve The
or more and the sensing elements each correspond to one of a number of spaced apart electncally ‘
conductive pathways, the electncally conductive pathways each having a predetermmed

electrical resistance.

8. A pest control devrce compnsmg a C1rcu1t mcludmg a number of electncaliy coupled
sensmg elements Spaced apart from one another and arranged to be consumed or dlsplaced by
- oné or more pests the sensmg elements each conrespondmg to a dlfferent one of a number of

electncaliy resistive pathways, the circuit being responsive to alteratlon of one or more of the
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20 one or nore el astoneric connection nenbers can be conp?gﬁanggzgogarbon
cont ai ni ng synthetic conpound, such as silicon rubber at1ons,
patents, and patent applications cited in this specificatron are herein

i ncorporated by reference as if each individual publication, patent, or
patent application were specifically and individually indicated to be

i ncorporated by reference 25 and set forth inits entirety herein unless

ot her wi &%Sﬁgfé[e?tﬁ dsyto Sﬁg.?&‘aq?ﬁelgﬁlﬁta o [dpRIsent@iVe ofraflfégrl'ﬁ of PEPRESRehpiBA BANI sm of

operati on, erel'n'ts - meant to rther enhance

N underst& qIQ$%Of t he present invention, and iis not intended to in any may
limt REp7E&%nt invention to such theory proposed nechani sm of
operation, or. flndlng While the invention has been illustrated and
described in detail in the drawi ngs and 30 foregoing descrrptron t he sane:
is to be consi-dered as illustrative and not restrictive in character, it

bei ng uhder sThaodbvideaf clamng, whereied Srst enk efithostinsipg elsneatsdiapadiistshown  and
descri bed and that all changes, equivalents, :and nodifications that -come

Wi t hi n prleb@emithéd fesiofanédind abeediid oie dtelid saadndulements bxd Ngecohd pradlererminadsi r ed
to be protected 35 28 February 2005 Clainms 1. A pest control device, ‘

CONPIi SfBgiande &ﬁ@éﬁﬁhbﬁ'ﬁte‘fﬂkL}Qe&t%{'rﬁl%drgﬂﬁﬁ%cgn subj ect to-separation or
drsplacenent titve to a sSecond portion by one or nore pests; a circuit
coupled ‘to the sensor to nonitor a property of the sensor being changed by
the separation or displacenent of:-the first portion relative to the Second
portion, the circui't being operable to det ect a_ nupber of different
non-zer'oiq evelke dspics @ clagp £ \’/b?‘?m the Brshians of the srpsing clegengy andae 8598 a't“f on or
di spl acenment ‘with the circuit is.not based on renoval of a nagnetic:-

‘mat er i abf the samsing elesentscare dgcttiballyoremnestediinperalebt s. 2. The device of claim
‘1, wherein the sensor..includes one -or nore sensing elenents carried on a:
substrate. 3. The device of claim| or claim2, wherein the circuit

--i-ncludes one or.nore bait nenbers associ ated mnth t he. sensor, the bait

menber s; 4 Conthg:LHe@g:eto? al?yeoicé?ﬂﬁférﬁefb %e} the%@t’f‘sir—i%el@rﬁérﬁs RR%rfng é’d toA pest

control devic rising er operable to be consumed or

di spl-aced b nor.e est 28 February 2005 a circuit including one or
nor e séﬁ@Fﬂé’@Q%ﬁéﬁt%mégggtrﬁr@ﬂcmrth the bai't nember, a characteristic of -

the one or nore-sensing elenents being altered with pest ‘consunption or
di spl acement of the bait nember, the circuit being operable to nmonitor the

characteristic to detect a nunber of . drfferent nonzero degrees of the pest
consunpiZ on Te dﬁws:pbémmfrctlalmﬁﬁdll further compnsmga substrate carrylng the sensing

-elements.
13, ~ The device of claim 12, wherein the substrate is arranged in a number of layers.

14, The device of claim 13, wherein at least a portion of the substrate is _m‘rangcd in at least

orle of a rolféd, foldéd, or bent configuretion to provide the layers._
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wherein the circuit applies an electric potential to the I[)T(cf
sensing elenents. 5. The, device of any of clains 1-4, V\hgggf%{l eogi;rcui t

is-operable to provide a nunber- of output signals each corresponding to
one of the different levels of pest activity. 6. The device of any of
clainms 2-5, - wherein the. one or nore sensing elenents include an.

el ectrode and the circuit is operable to detect a change corresponding to -
an el ectt5 i calheclapize of alate 13,agtsneih @hedr mbichof thdhenshg eleneds:extend Theugtethece of.
any-of clains 2-5, wherein the one or nore sensing elenents nunber - two or

nor e andbithe theeRe bIREtHehIB Btp R Uhe 68 HoBS BRHAHc R RNEvaYS eRtehMAP Slonfhn SPaced -
apart electrically conductive pathways, the electrically conductive .

pat hwaysg, @&&&%ﬂﬂ%%uﬁs't%@determ ned el ectrical resistance. 8. A pest
control device, conprising: a circuit including a nunber of electrically _
coupl ed- sensing elenments spaced apart from one another and arranged to be
consuned or displaced by one or nore pests, the sensing elenents each
corresponding to a different one of a number of ' electrically resistive.
pat hvayl§; t Hepest eantiol dpaes gompsfingist viscuitoneludiag an ielsatrode epeeabls torksr e of the
-37 sensing elenents to provide -information representative of a degree -of’
pest coosumgtiioodisplaced bly s @anore pests, Bapabirencdaf idesclafirodt ahamghg inhesponse a
firrst- one of the sensing elenments has. a first predeterm ned resistance
and a $eFANELIRIRPASn b WisSReend 1R GRRNLEINE3peAbRIS AMRitBF £ARPEAYT ned .

resi stance different than the first .predéterm ned resistance.” 10: The

devi ce i [.ej el ; . 3 d the
Second respaifi & udbidElhd: df e dettolR hybl B R SR CoBlT 1 1G)
11. Tha devich of -any of 'clains-8-10, wherein the sensing elenents are

~ ar r angBFELOBT PR H{PH‘)%DF@EP@?%’?‘?“F-adder network. 12. The device of any
of clainms-8-11, further conprising.a substrate carrying the sensing ,
el ements. 13: The device of claim 12, wherein the substrate is arranged in .
-a -nunber of -layers. 14. The device of claim 13, wherein at .| east a portion:
of . t helBubsThadeyidesofataimnige dherimathe kleasddedn madé front Dtdredctifedhkled, or bent
configuration to provide the |layers. -38 28 February 2005 15. The devi ce of
claim 13, wherein one or nore of the sensing el enments extend. through the
substrate that are electrically coupled by one or- nore conductive pathways
ext endifig ' f.ac f t.e: - f- trol
devi 'ce,mc oﬁfpﬁ%v%:oqyagér%ﬁrfﬁ%ﬁé ?u%%}‘ﬂg" %&@Sga@[ar %calé&gg gﬁ‘?fgﬁ%ge q{a(x)&ﬁ% the :
consun%d or. di spl aced by one or .nore pests, capacitance of ‘the el ectrode.
changi AE°H94er esponse - '

19.  The dévice 'of any of claims 8-18, wherein the circuit includes ém AD coﬁvertér,'a_.

processor, and data communication circuitry to communicate the information.

20 A system, coxﬁim’sing- a plurality of pest control devices each according to anj( one of

claims 1-19.

21.. The system of claim 20, further comprising a data collection device to communicate with

- the circuit.
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to pest consunption or displacenent, the circuit being opgggg&ﬁmggoggnitor
a property corresponding to the capacitance of the el ectrode to provide

information representative of a degree of the pest consunption or

di spl acenent. 17. The device of claim 16, wherein the electrode is nade
froma conductive ink. 18. The device of claim 16 or claim17; further
conprising a dielectric substrate carrying the electrode. 19.. The device
of any of clains 8-18, wherein the circuit includes an A/D converter, "a

0 A st enpicos SRR 1, Akl ol B VS pBeeb R4 accor i ng

to any on 21, The system of claim 20, further conprising a

of clains 1-19,
“data cof¥ qtBﬁ‘”%@Vfa@@nf%ldémaE%@fﬁﬁtHCt!‘EIWe circuit. -39 28 February

2005 22. The systemof claim?20 or claim21l, further conprising a conputer
operable to evaluate the information to identify a pattern of pest
activityy 234 t&%i% : ﬁ%”rp rising: operating a pest control device

i ncluding a cflir%g{l?i%f W %S "sensor arranged to be at least partially
consuned or displaced b ne. ot nore.pests; .establishing a first nonzero
degree of selEHHESHET Bﬁdeé’fced‘il‘g‘bq‘ B HECHE Wit & senser argqngg{ﬁotbqaﬁ response
to separation of a first portion of the sensor; determ ning a second
nonzer oleat grdially consumed or displaeaddti s o5mage Bgtsacement with the circuit in
response to separation of a second portion of the sensor after the

separ ati on ofstablisteng a fisy nprero degrecanfdensoe caisnmptiod or displaeneht with the
establishing and said determning is not based on detecting renoval of a

magnet i gronittie rdspdnst tsBphiacios 6NS st PortibM 6L ABSeRbr;Or € pests with the
circuit. 24. The nmethod of claim 23, further conprising detecting

separati on Ofer@nfiflhg § sRALH h@ﬁker@&egtré%f‘%%’{%%oﬁ% b 6r GikfiGtdentdii” the

. t
separation of the second portion to pro e an output " representative of a

one or RERARLHFEREG sABRIRIREN SRR PRI RR SETE e or b RRERR A o

determ pi is perfarnmed by detecting a change in capacitance of the
sensor.tﬂgﬁgﬂﬁgﬂéﬂ ary 2005 26. The method of claim23 or claim 24,

wherein said determning is, perfornmed by detecting a change in electrical
resi st ance ov¥hereia psefp@eance of said establishing and said determining is not based on

detecting removal of a magnetic material from the sensor by the one or more pests with the

circuit,

24.  The method of claim 23, further comprising detecting separation of a third portion
of the sensor with the circuit after the separation of the second portion to provide an output
representative of a third nonzero degree of consumption or displacement of the sensor by

the one or more pests.

25. The method of claim 23 or claim 24, wherein said determining is performed by

detecting a change in capacitance of the sensor.
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27. The method of any- of clainms 23-26, further conpri singgtreaRasry idosng
I nformati on corresponding to the sensor consunption or displacerent with
the circuit to.a data collection wunit. 28. The method of claim 27, further

conprising determning a pattern of pest activity with the information. 29.
The -net hod of any of clains 23-28, further conprising applying a pesticide.
in response to said determ ning. e _ _

26." The rrie;thod of claim 23 or claim 24, wherein said detérmining is pcrformed by détccting |

a change in electrical resistance of the sensor.
27. - The-method of any-of claims 23-26, further comprising transmitting iriformation
corresponding to the sensor consumption or displacement with the circuit to a data collection

unt

'28. The method of claim 27, further comprising determining a pattern of pest activity with

. the information.

29. ' The method of any of claims 23-28, further comprising applying a pesticide in response

-to said determining.
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