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(57) Abstract: A pest control system (20) includes pest control devices (110) installed about an area or building (22). These devices

“= (110) each include a bait member and a communication circuit. The communication circuit may be in the form of a passive RF tag
that transmits information indicative of bait status and an identifier unique to each pest control device (110). A hand held interrogator
(30} is provided to [ocate and communicate with the pest control devices (110) via the communication cireuit, A data collection unit

O (40} to accumulate data gathered from the pest control devices (110) may alternatively or additionally be utilized. The bait member

a may be configured with a magnetic component to provide a magnetic signature indicative of the bait consumption behavior of targeted
varieties of pest. The devices optionally include one or more environmental sensors to evaluate and predict pest behavior.
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00 C (57) Abstract: A pest control system (20) includes pesjogg%ér%m
devices (110) installed about an area or building (22). These devices i
(110) each include a bait nmenber and a comrunication circuit. The

conmmuni cation circuit may be in the formof a passive RF tag that
transmts information indicative of bait status and an identifier unique to
each pest cCBRI¥YFSIdevi ce (110). A hand hel d interrogat ofT{¥8YEHs provi ded
to | ocate and communicate with the pest control devices (110) via the
comuni cation circuit. A data collection unit O (40) to accunul ate data
gathered fromthe pest control devices (11%\1 may alternatively or

addi tionally be utilized. ThEERAGONHRAIEC '@Ugﬁy be configured with a
magneti c conponent to provide a nmmpgmm[gnature i ndicative of the bait
consunpti on behavi of tarqgeted The devices optionally

es
i ncl ude one or noreeeoﬁe\/sierr'td'ﬁ Wé?tat§§h599r55 B"%‘?ng“ﬁ% and{BP®r edi ct pest
behavi or. 30 @etticuiasly, RO0t e¥DisielyO@Bliek td\techniques for gathermg data from a
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PEST CONTROL 'BE@I-NJ@GEBO eﬁiﬂm%dmﬁé éFhe:emHueSiﬁ&tharm%%ﬂs@ﬂbd’tl‘i‘{hat es to pest

contr ol technlr@gﬁgnd sggg(,&&gt lroaa5t|1 ﬁ’f‘}%’gt OT% osea %%ﬁ!["\}/kg{ , relates

to techni ques devi ces
spaced about &PP“&@*@G of @em@alme&c@tgg édhe ar@mmrdactedrdﬂcwevgrp%a of pest.

Subt err anean ﬁ'&ﬁlﬁbﬁe@@ro%i‘r@ntal r@g’lﬂéttbﬁéj kﬁédﬁr&&@gmgm@eéﬂt&g e PESt Wi th the
potential to cause_sev 0 wooden structures arlous schenes have

10 been proposed t%ecgptyrﬁqyg@cgsggqerhep@ga%@ rEQidedorihesigrgeted Halivalyf  pest s of
bot h t he ilAsepestiside cliemidalss €S, Rammnwberbmwoeotamr@mmxamat control relies

orot ect e honas ARl b, EASE GRtn BRI SEVHTC oM paBriH B8, 1 o°
approach is bé@@ﬁ?‘hfg?ef’ tf@t;ha@@éiluﬁlaﬂ?ﬂs@dd!m:tﬁﬁﬁiﬁQIZ!ortsdﬂ}aﬁmlnkiampohnaen made to

provide for tiishar Gekiesysa, h\s%yr%fr it U S. Patent
Nunber 5, 815, 096 to L: %S ol 6 %a ,n hgﬁgﬁgﬁcﬁeﬂlgﬂagg Ied to termte

i's one exa
control is th@reS?'aERﬁ'ﬂl R D %D“@F’"Qj@\he pl&ﬁ?‘%ﬁ:‘?cﬁ@ﬁé@!? ¥hat has a business
addr ess OQOQSB@p&iadrmmnéWByRﬁaﬂcoritrﬁtbe&[b%ﬂ&'thépres&@éjéf%}ﬁqlted Qnd his system a

nunber of uni § te edible terial, ar ced in the
ground about a%ﬁﬁﬂwﬁg %grggd B?bmg"é?ngﬁ% Wq%fcgdegl?%e' E??"F’%?gect ed
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associ at ed
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25 Unfortunately, these units are sometimes difficult to locate after installation,
resulting in excessive time spent in inspection activities. For metallic units, metal
detection equipment might be utilized to speed-up unit location; however, a
significant number of buried metal objects are typically found in the vicinity of
houses and other structures that would hamper unit detection in this manner,

30 Moreover, it may be desirable to make the units from nonmetallic materials to
such an extent that they are not readily locatable with metal detection equipment.

Furthermore, alternative techniques for gathering data relating to pest
activity are desired. For instance, it is desirable to reduce the amount of time
required for data gathering by pest control services. Also, it is desirable to

35  enhance the reliability of data gathering techniques and to obtain more
comprehensive pest activity data.



with each unit. If termtes are found in a given unit, a b@dogéb I Aghal | ed
that contains a slowacting pesticide intended to be carried to the
termte nest to eradicate the colony. 25 Unfortunately, these units are
sonetines difficult to |ocate after installation, resulting in excessive
time spent in inspection activities. Fez-netallic units, netal detection
equi prent m ght be utilized to speed-up unit |ocation; however, a

significant nunber of buriegumieArROMEFHS mﬁymﬁal ly found in the
vicinity of houses and other structures that would hanper unit det ection

nonmotal 11 ¢ i o aPEEeerehist BRheReBREVs] e BV IIa N P cat bl o

wi th netal deinpcitingn equi pnent. Furthernore, alternative techni ques for
gat hering data rel atlng to pest act|V|ty are desired. For |nstance it is
desirabl e to reddesalinga asp Gartrgdeyicapncluding s pEamuBication eirqi Mt i ng by pest
control servi cesiodiig nd beliccife] 1BALE o IR IANANGE JBGVIE L PHYLEY O
data gat hering techni ques and to obtain nore conprehensive IVI ty
data. 30 Octhmbmmsﬁ@ﬁ)&om&e@b&ﬂ\ﬂéﬁffol@‘evibblE | NVENTI ON According to one aspect
of the present inventjon there is pro %ﬁd a net hod conprisin

installing a pes 88‘?51114?0@ ARV EeaSPRE ‘t?ﬁﬂ PrESh AR FRHen theyR 1§|Ptr%‘(}f1%d aand
llocating thendestcongisi® device after installation by receiving a wireless
transm ssion fromthe pest control device. According to another aspect of
the present invemsiahng epbirilgy prfoped esbnirol nieviced eednpmdlsding: a iwisdlass! i ng a
plurality of pest.control .devices each including a wireless comunication
circuit; po§P fcr'ﬁ1 BRI hel d i nterrogator to receive information froma
first one of theofgshingHana heleittRBaRY WhdcRIVRSAfMAASTHOR £ Tirstad

changi ng p05|t| on of the hand held interrogator to receive information from
a second oné& QFHCP@OBHQNQYWbwwlﬁéﬁﬁﬁﬁéssnmyslw,ra@ﬂess transm ssion, the

second one of t r h aced a art fr e first
one of the pest ggan%rﬁfﬁtp&gﬁﬂ @%tgg%ﬁ%(ggglgl ﬁ%rr?%as[gﬂclrlec%{ %gt}fglpn e[% Mof the
present inventdond dnbef ehe [espediivioti@elides HYOSirel6RNEMOnisIRYI $R se€MAVneSfNg:  at

| east one baht nmenber operable to be consuned or displaced by one or
e pest control devices being spaced apart from the first one of the pest control

=

devices.

According to still another aspect of the present invention there is provided a
pest control device, comprising:

at least one bait member operable to be consumed or displaced by one or
more species of pest and a passive RF communication circuit responsive to a
wireless stimulation signal to transmit information about said pest control device.

According to still another aspect of the present invention there is provided a
combination, comprising;

at least two pest control devices each arranged to be spaced part from one
another in an area to be protected from one or more pests, said pest control devices
each including a passive RF communication circuit responsive to a stimulation
signal.

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

system, comprising:



more species of pest and a passive RF conmunication circuit3grGspahsoue to a
W reless stinulation signal to transmt infornmation about said post control
device. According to still another aspect of the present invention there is
provi ded a conbination, conprising: at |east two pest control devices each
arranged to be spaced part fromone angjher in an area to be protected
fromone or nore pests, said pest control devices each including a passive
RF conmmuni cati on Cli &t o i i - 1S ing to
still anot her aspa ct ow ?ﬁgég?@?n?ei{,ﬁ\?%rﬁpgﬁ(ﬁerogglmgsd%@én gg\ﬁgagéyystem
conpri si ng: e3ch Gudwhng a20bdess @mmauanipitiomatirduyt, edid plesices bringadrratged d@s, two
or nore of said st.control devices each including a wireless

conmuni cat i dﬁ‘!‘e@?ﬁ‘g‘i’i’i‘ tn,stailav?fl BarPlees? $rkeHy F% HAGCIE O 0T SRASHS 94 BRY:

installation to pdr1%%%1@irﬁ&k@g%&%p@fa%b{oreg;?bﬂ!é!?“@felégpe&nﬁnﬁféaﬁén %thp_esth: a

hand hel d i nterrogator operabl®e to establi W rel ess comruni cation wt

each of sai datiwof saidntoreeopastre Eeosit canltrotl devices indmddwallgy akidyconsrmingication

conmmuni cat i Qn betvveden said. int rrogsgtor and a regpecti ve one of said
e

t
or more pestPREIT BT MHERPEEY i fEREFDE IR of FH éﬁ’eoqrd’ﬁlﬂﬁeepﬁtt"ﬁnﬁ%lsity\gn

of said inteRiREAbGNg SELAEBIY Sn heordRlcd Wity fRiti i fRaRERkerfRBick QtlafRVioces;
and a data collection unit operable to receive information fromsaid

i nt er r ogat orsaidgiwewr nave pest comird dsvicssiiadd pest control devi ces. According to

still another aspect of.,the present.ijnvention there i rovided a system
compri oing. at T aae e BT SRR Bl M EHLE et ol it R Eafe
menber, sai GholeHRF nid2€ bishid fesd comedtlicedrat eri al, said nagnetic nmateri al
providing a magnetic field that changes in response to renoval of said

control device fukchElng fpcstilbianeghes aspect efiihe pogsentabyention theraes prowidgdsi gnal

correspondi L d.magnetic field. According to still another aspect of
t he present %?Sr%glgh%?ho{%m{%re is provided a system conprising: at |east one

pest control deviatdedshaingopeasy cantd@nbiericd incdwlisge aapedt ekatingnAembEeGaEs of
pest and a com*runi,c?ti,on circuit, said conmunication circuit being .
oper abl e t o BB iRquding 8 PragaetiGmAtnel. sad mpgnedymaenal previding: BRENI

L1 Sn S kg Sk ORI O A Lol U IGERLNRRY. 00
_incl udi ng acpesit operalslotq genefite 8 sigaaMionesmewding to said magnetic field.

According to still another aspect of the present invention there is provided a
system, comprising;:

at least one pest control device including 2 member to sense at least one
species of pest and a communication circuit, said communication circuit being
operable to transmit a device identification code and pest detection information.

According to still another aspect of the present invention there is provided a
system, comprising:

at least one pest control device including a pest sensor, a first environmental
sensor, and a circuit operable to communicate information corresponding to a first
environmental characteristic detected with said first environmental sensor and pest
detection status determined with said pest sensor.

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

method, comprising:



sensor, and a circuit operable to conmunicate informati on Gwo&sHRa?d0ng to
a first environnmental characteristic detected with said first

envi ronnment al sensor and pest detection status determ ned with said pest
sensor. According to still another aspect of the present invention there is
provided a nethod, conprising: 30 Cctober 2004 - 2b installing a
plurality of pest control devices each including a bait for one or nore
speci es of pest gpda@nWaRhBEE SPELINER] QRS dabl idclud®ifla bk §6F @R ng the
pest control devices wth a wirel ess communi cation device, the wreless
comruni cat i gnordépeates afgestianid agvizelgas gominiumcatibn calerit;iahd cat i on signals each
corresponding to.a different one of .the pest. control devices .during said

i nterrogating. AdHFFP%ﬂgﬂ%ﬁ%Pﬁ%F°@ﬂ%6%¥ﬁ§%?§?a§E53%¥§PHPaﬁ¥%¢@§ﬁﬁHﬁa

obj ects of tthe wafekse RomnuN@fibh %vﬁaadeheibiﬁg%hﬁﬂﬁ?rcfmheﬁﬂf%i&h%iggaﬁw ngs
and description contained herein. 30 October 2004 WO 01/06851 _3_

PCPI US99/ 16526h BRITEFPORESSHIOPF | diffeont PHE TRA NS cPhigol devisesaduliiegysaidmat i ¢
view of a fh&%hoéﬁ%% of pest control system according to the present

i nvention. FIg. I'S"a view of selected elenments of the systemof Fig. 1 in
operation. 5 Fi gsddiSorantbréspembaiinkts ctpads eohitngs vindWwhj@ks ¢ the pedsedtype of
pest control, device according to the present invention that may be used in
the system drventign shall¢becapms; inpargsé dtom cihp Jreyingsi apd degcsiptionyicagiaiiedof

sel ected cinrgHitry of the systemof Fig. 1. Fig. 6 is a flowhart of one
exanpl e of a process of the present invention 10 that may be perforned
with the systemof Fig, 1. Figs. 7 and 8 are expl oded assenbly views of a
second type of pest control device according to the present invention.

Fig. 9 is block diagramof a second type of pest control system according
to the present invention that includes the pest control device of Figs. 7
and 8. 15 Fig. 10 is a diagramof a third type of pest control system
according to the present invention that includes the pest control device
of Figs. 7 and 8.




Fig. 11 is a flowchart of one exanple of a process of the pjES&BbheriBYNti ON
that nmay be perfornmed with the systemof Fig. 9 or Fig. 10. Fig. 12 is a

di agram of a fourth type of pest control systemaccording to the 20
present invention. Fig. 13 is a diagramof a fifth type of pest control
systemincluding a third type of a pest control device according to the
present m&vé’rﬂ’n”%ﬁ] Fig. 14 is a diagramof a sixth typBCHPSBREL? contr ol
systemincluding a fourth type of pest control device according to the
present invention. 25 Fig. 15 is a flowhart of one exanple of a procedure
of the present invention that may be perfornmed with the systemof Fig. 14.
30 Cct ober 2004 WO 01/06851 PCUS99/ 16589 - 4 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS For the purpose of pronoting an understanding of the principles
of the invention, refereRBERRESCRIGTIONOMEIRDRAWINGS enbodi nent s
illustrated in theFl ot R gFar e SRAGK § i Bdolttd Lyshihy used o describe

WAL Aot by
the sane. It wll nevertheless be unders at no limtation of the
scope of the |ar?9%rﬂ'f’9 rihe resephigYeBHRM. i nt ended. Any alterations and further

nodi fications in thig. 2iisaciews dele@edaisheméfhe s’jr@lém&i?#tgf Vintdperatighopl 1 cati ons
are contenpl ated as

of the principles of t i,nventian, as

woul d nor el rﬁcl y occE’rqs tslc;a%gﬁea res%p %%aﬁsﬁmﬂﬁe'ewﬁ?fa qrﬂ?“ﬁl Enesg FEtPhyent i on

rel ates. 10 Fidgvice adcpidingta the presere svention thabinag s tisedhiriXfle sfstennef Rgrhodi ment  of
the present iipyghiid BEst aciif €M 20 is arranged to protect building 22 from
damage due to pests, such as subterranean termtes. System 20 includes a
nunber of pest coRErdE adiagrapeef seledeseecuiry ghtbel systeouef Fislill ding 22. In Fig.

1, only a few of depi @@%ﬂo&&ﬁﬂ@f@eséiﬁﬁ‘a Ife'oﬁélbrloh'eSQ%ﬁthI%E&q iM¥ntloR er ence
numer al s tgy P erv rit 0 al so includes interrogator 30 to

gat her infor e 8"@y 8 O %‘f"y’e%e i’fﬁ?m . gathered from devices 110 with
interrogator 30 isFigel7laadBare exploﬂﬂa’sséiobwaemmddnd:ﬂdty;(a@@b&smo t hr ough

comuni cati on cAkFEARE ek BRI A onal 1y to Fig. "2, certain

aspects of the operation o lustrated. In Fig. 2, a pest
control service pr 6'9131&1‘9'01*‘?'%9@“60@15@9@1&93 efpestzontrahsystarpareprding 30 t o

i nterrogate pastheprRbitaiverdtioN Rl thosat &Htr@tdehé‘eaéftﬁg@af b |y Fe' ow
IS exanpl e

d G h
Pniorrogat B 90 1 SPUrBRS PROAMIAGUH AP of RN EURAHPT A6 RO & BbDI ng over

gr ound present invention that includes the pest control device of Figs. 7 and 8.
Fig. 11 is a flowchart of one example of a process of the present invention
that may be performed with the system of Fig. 9 or Fig. 10.
Fig. 12 is a diagram of a fourth type of pest control system according to the
20  present invention.
Fig. 13 is a diagram of a fifth type of pest control system including a third
type of a pest control device according io the present invention.
Fig. 14 is a diagram of a sixth type of pest contro! system including a fourth
type of pest control device according to the present invention.
25 Fig. 15 is a flowchart of one example of a procedure of the present
invention that may be performed with the system of Fig. 14.



G to establish wirel ess communi cation with installed deviceg 3dOber 2004

Addi tional aspects of system 20 and its operation are described in
connection with Figs. 5 25 and 6, but first further details concerning a
representative pest control device 110 are described with reference to the
expl oded JzshAksy views of Figs. 3 and 4. As shown i Rpclridnesty and 4, pest
control device 110 includes pest activity nonitoring assenbly 130.
Monitoring assenbly 130 includes two bait nenbers 132 each made from a
bait material for one or nore selected species of pest. For 30 exanple,
bait nenbers 132 may each be nade of material that is a favored food of
such pests. In one exanple directed to subterranean ternmites, bait nenbers

132 hin the f ck Wit hot sticide
comonent I other exalprearToR e AEPRErERE MRENESS 1oy i i ar 1y
30 Cctober 2004 WBoOh¢ 0@BSSE of PCTWRSHY UnB&rsandifg ofiied prikeiplas pigbd i ci de, have a
conposi ti on GhAGkiod, RA&e A oW/ bﬁnﬁﬁ@’:h@%&if@&\m@ﬁtasnh& dﬁ gatures. In still

ot her exanpl es ere pest_control device Irecte a type of pest
ot her than teq*rawassandépeqﬂcrlwwﬂhgq ‘}Eedtq‘ieéﬁ'@@tth%ﬁﬁ%éﬁwﬁ'on of bait

nmenbers 132 ifgevbititledabé Mndefstsbd tiat M rhita860 @rgh@@%sabﬂtue ﬂq%?méﬂ i§0 i ncl udes

t nb 4. S I le 136 cted to
bace 138 by cBRBAMERCHEE ATY AHSTBRR MG OB U 1 9P Sesilibbr | morber 194
al so incl udesemlmdlme]]&Qarmaanmmmr gpplidations of Bié panuibléteniﬁeenvlaaﬁm abypi cal 'y,
support Mermelesddda href 009. fenfbialBf Rvfla n%nﬁ{ngscau?zo%ga sRAH fkcant 1y

consuned or |sp ace I ch nmoni ssenb y 130 is
likely to be IkipahicH thel'h"eﬁh@fé‘ﬂ@ﬁpl e directed to subterranean termtes,

support mggrber 134g, $umgraf@cbeétr@mmsmnyﬁ@éﬂoae ERBLIIMEROPAN PsertUCh  as
pol ypr opyl ene. nit mg @55 nbl 130 further_includes pest sensor 150.

Pest sensor T‘BQGNP‘?rhC 51?5?'?95 ARPrRIEFt byiding #oTom ¢amage 9et een one of bait
nmenbers 132 p[eBtsasudh as pytertane@nibetited 38ysteie2Gintiglesarmramberld pedtncl lﬁld es
substrate 152, r &P th Pat hway 154
terminates in ?' iy dXY[&g’ 1%?8+t °hgﬁld‘%f t"ﬁ'@gﬂgélcon L ofg%yfe% ﬁdetwc%& e 152 of
menber 151 i s] mcﬁfmc'ftPadihﬁ%ﬁigﬁﬁEébY Eﬁfefeftcnaltimﬁl@isatp prahfgnejclartby Rysteonsuned or

ot her wi se4li i AeARkIRs fr@mgaer Sﬂﬁ§b§ther‘ﬁ§forﬁlat|6r{3§débttdeglfcescpi'ﬁs Usgg i on and/ or

di spl acenent of supstr 20 el ectri cal
continuity of93y%f q“ﬁfW%ﬁ’ﬁe? ?OéV)é'd'Etﬁﬁ‘?an a? @rcﬂl&’@a in Bafp Collgcign vt on ey
(DCU) 40 through communication interface 41.

Referring additionally to Fig. 2, certain aspects of the operation of system
20 are illustrated. In Fig. 2, a pest control service provider P is shown operating
20 interrogator 30 to interrogate pest control devices 110 located at least partially
below 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. 5
25 and 6, but first further details concerning a representative pest control device 110
are described with reference to the exploded assembly views of Figs. 3 and 4.
As shown in Figs. 3 and 4, pest control device 110 includes pest activity
monitoring assembly 130. Monitoring assembly 130 includes two bait members
132 each made from a bait material for one or more selected species of pest. For
30  example, bait members 132 may each be made of a material that is a favored
food of such pests. In one example directed to subterranean termites, bait
members 132 are each in the form of a soft wood block without a pesticide
component. In other examples for termites, bait members 132 may initially



be utilized as an indicator of pest presence. AlternativelyySeBsdoabe 152
may be oriented wth respect to bait nenbers 132 so that a certain degree
of consunption of bait nmenbers 132 exerts a force sufficient to open
electrically conductive pathway 154. In one exanple that has been found to
be suitablyggfHesst® Subterranean termtes, substrate 15%yhfzedREE Of a
non-food substrate, such as closed cell foamwhich is readily displaced by
termtes, and electrically conductive pathway 154 is defined by a
conductive material applied to substrate 152. In another exanple,
substrate 152 may include one or nore types of material favored as a food
by targeted pests. In still other exanples, a conbination of food 30 and

non- f ood nmat er| - be. utilized. . .Pest sensing nenber. 151 |s positioned
agai nst one s!n(ﬁ@beg? H%%‘r‘)'g%r"?"e HERER ih%iiaﬁ 8 g%f" C%'H?'?ajﬁ% ers 132

posi ti oned agtiessteatutes. bt dikpthei exempEhwhere pesticontrobdeviae 0 10hie dipextedlt82 i s
posi L1 oned_ag3iastr bdaPoédfmabEs s HERSLAMTEIIRS PGTb004 VO

01/ 06851 PCTI l6@99/'%6539 e tpmiRes o colr-poftingld fnt Sy oSG Gnatt ') suppor t
menber 134. BEEMPHEBRISPIodly usedest sensing menber 151, and support menber

134 may besbonded M@ﬁlﬁﬁd@@’ssdmbiymaﬂdmﬁﬁjdyés@ﬁor@ﬂulﬁchQQ.oﬂﬁipbﬁr by anot her

nmet hod as woul d occur..tp thos ille n.the art. 5 I toring assenbly

130 al so i ncl [§& ersﬁﬂ;%; © agﬁlefi%;o %%Ptbaﬁ?@blﬁbngag%?‘feﬁg%' slot 142 to

engage neck 18®nedting aprticr 137mSobmrt riSdbeand alet indludeb aedk 13obetivesrs 132 and

sensi ng nmenbep 45 Page ' Tvpi cal | h sk 140 is
bo 39%5%?“3,{1 o Fé&%(l)lf}@gﬂ%g%nfo%g?% is MBASH 3 terﬂil

al so made froma materi a [ tantl y consune or displ aced
by pests to wHRHRneisignifisantin gongursedendispiagenl hypesis thwhiehaperdtedng Di sk 10 140

defines suof ageeh 13618k pbedpdaba. dinke ddhpRREES © stbtefiiean SUbSt rate 164
of nonitoring agesenblé_hmo el ess ?ormunl cation circuit 160 is defined
by a number off"™ESnYBR Tgmfi%éggrﬁﬁ?ﬂ“gﬁ "B adEERGERn ¢gmPouRd PEBhent s 165
i ncl ude ant enampolypmpyleds?2 operable in the Radi o Frequency (RF) range and

one or nore other . Qa‘ﬂﬂ* I 1 I I t Qil 162.
Communi cation cir C%T?‘t’t%gl nc @ggsﬁgﬂé{.'b)%lﬂre%? ﬁgg'ﬁs&ﬁ%%?’%&fé%”{ hat each
el ectrical |y &¥Uptlelegsensing mesbsethlippaitiened betweerenstal baikmasi®roi32ensor 150 to

form an eligct shdsibpott GENEHG B4, VEerkiA® ekl 58 Hchiiey subdide 1@%@@ ively,
conmmuni cation circpit 160 an at hway 154 of sensor 150 are esi gnated as
pest nonitori ?l'ﬁdr(ﬁahl%iﬂ“%'f"g'vﬁ%agh%ifi1éﬁ Vathiy %41*?177‘!“55“38 P plsetcalln
isolated contacts 156. Substrate 152 of member 151 is formed from a material
that is arranged to be consumed or otherwise displaced by feeding pests. As a
result of consumption and/or displacement of substrate 152 by one or more pests,
20  electrical continuity of pathway 154 is eventually disrupted. This disruption may
be utilized as an indicator of pest presence. Altemnatively, substrate 152 may be
oriented with respect to bait members 132 so that a certain degree of
consumption of bait members 132 exerts a force sufficient to open electrically
conductive pathway 154. In one example that has been found to be suitable for
25  subterranean termites, substrate 152 is made of a non-food substrate, such as
closed cell foam which is readily displaced by termites, and electrically conductive
pathway 154 is defined by a conductive material applied to substrate 152. In
another example, substrate 152 may include one or more types of material
favored as a food by targeted pests. In stift other examples, a combination of food
30 and non-food materials may be utilized.
Pest sensing member 151 is positioned against one side of support
member 134 with one of bait members 132 positioned against the other side. The

remaining bait member 132 is positioned against the side of pest sensing member



20 connection with Fig. 5 hereinafter. First referring noreyspeehéiwahly to
Fig. 4, pest control device 110 also includes housing 170. Housing 170 has
end portion 17l1la opposite end portion 171 b. End portion 171 b incl udes
tapered end 175 to assist with placenment of device 110 in the ground as

I 1l ustrat efoipinskdig. 2. End 175 term nates in an 25 apepdiaisdsisg@t Shown).
Housing 170 defines chanber 172 to receive pest activity nonitoring
assenbly 130 through an opening 178 defined by end portion 171a. Also in
comuni cation with chanber 172 are a nunber of slots 174 defined by

housi ng 170. Slots 174 are arranged tqgpermt the ingress and egress of
termtes from chanber 172. Housi ng 178 has a number of protruding flanges,

B 00T 30 LABEObRER eRaON Bt i LG BRRBe LI BA Redbhesan 100, 170C 10

Fig. 4, to assist wt und. Cap 180 is
arranged to SQ%F@SWWWTW Mﬁmr&m‘ﬂs‘@rﬂ&ﬂ @ﬁhh&)hﬁmdwmeth@@p 180 nay

i ncl ude prongsn édihé%w§&&)&ﬂbfedi@ StREFD %hétbfer@ﬁmﬁ%s%ﬁld%ﬁédf'ﬁ)tt%s% 30 Cct ober
2004 W 01/ 06%@% é P /U899 1651 defined by housing 170, such as

channel s 179 housi ng 170 and cap 180 are made of a materi al
resistant o danmagéorigringlassemesy t30aid indi@eesupporodise™o. Suppontiiskhaglevi ce 110

is to be expo rra termtes

housi ng 170 aﬁ 8%%)'&1188?0 &égﬁéje% ?@5&?#‘%{1&%& ﬁd'e "Hé?ﬁlﬂg?'gstlc 5

pol yneri c resmgmbensd32 andsgpsingmenperi§t petwesn base il 3®andatiskdidd.cui try 169 of
device 110 anq‘yplwwanm&b@anﬁuéﬁ&htarnya:é%l Rkt lgﬁl}:ggﬁs@ gcgégmééternatlvel y

desi gnat ed as V\%ﬁ i cat1on subsystem 1 n circuitry
169 of subsysP¥ piafﬁé %pest% 'ﬁh mapifogRg %ﬁSP'@B‘Vt13QL'SG° becpwptedi OBki on circuit
160 defi nd$ seéssdefinstsatfaceM@4det ector 163 that is electrically coupled to
pat hway 154 of se sche represented as a
switch in Fig. 5. % col:“}](?;lgngﬁ)@IE mse%;(fg%oréﬂr%f%é‘ bs&5@§?8€m‘i'é§ N9 operable to
provi de a twoasepbl 139.Virelessicgmaiunigation ciequié 60 iseldfined\bth ememberef st at e
represents anc&fRRems 164 rﬁ&hféd%lshystrgfeollﬁﬁncgr%%\éﬁ% 1%%41(:195[%55&%350'[ her state

represents an elggtrlcall cl osed or continuous
Conmmuni cat i on°¥1P¢ gPgradlesi tha Radiq Fegusaes(RFb@nes @"Idd’&f" Pb'ﬂ?"r@@éi@r 167 to generate

a corres pSndcmonekaméledtmdam ¢ouples toggoh 64 AonthelHicGBonldiuit 1ed@iubéd £at i on code
e or s ok BB 0Es o PP B P A oB 0 oL o210
i dentificati Oppn@g@eﬂ 58 ef7sengor 150 to form an electrically conductive loop with pathway
184. Collectively, communication circuit 160 and pathway 154 of sensor 150 are
designated as pest monitoring circuitry 169 which is more fully described in
20  connection with Fig. 5 hereinafter,
First referring more specifically to Fig. 4, pest control device 110 also
includes housing 170. Housing 170 has end portion 171a opposite end portion
171b. End portion 171b includes tapered end 175 to assist with placement of
device 110 in the ground as illustrated in Fig. 2. End 175 terminates in an
25  aperture (not shown). Housing 170 defines chamber 172 to receive pest activity
monitoring assembly 130 through an opening 178 defined by end portion 171a.
Also in communication with chamber 172 are a number of slots 174 defined by
housing 170. Slots 174 are arranged to permit the ingress and egress of termites
from chamber 172. Housing 170 has a number of protruding flanges, a few of
30 which are designated by reference numerals 178a, 176b, 176¢ in Fig. 4, to assist
with positioning of device 110 in the ground.
Cap 180 is arranged to secure monitoring assembly 130 in chamber 172.
Cap 180 may include prongs (not shown) to removably engage the structure



defined by a set of integrated circuit fuses programed at Jghg.ibhdi®oed 20
manuf acture. I n another enbodinent, identification code 167 is defined by a
set of adjustable mcroswitches. Detector 163, code 167, or both may be
integral subcircuits of conmunication circuit 160 or otherw se configured

as woul d those skilled in the art. Communic uit 160 is
oper abl e ;{gSE{mﬁgsm ve RF transponder that is 25 energl%zg%mg{?glgn ext er nal

stinmulation or excitation signal. Likew se, detector 163 and code 167
features of circuit 160 are powered by this stinmulation signal. In
response to being energized by a stinulation signal, conmunication circuit
160 transnits information in a nodul af'ed RF for mat corresponding to the
bait status etermned with detector 163 and the device identifier

det er mi ned wi CFN8HPY Brusing #1G: syh@s chaswels 16% . Typicaly, beysisar! 70endrep 5, 764, 138 to
Lowe provi des 18@atdntabeofd mﬁtand{g;si@undo ld%@g’erwjtth@ﬁbsfs%larﬂ@ diflirdhafeRi ve RF tag

technol ogy that {. provi de conmmu CIrCUIt 160, and
is hereby i ncg’r%ﬁo@% ewgee E)HJ it i el% %088% ihone eXample F'f"g’b@%rl Eh@*8hbodi ment ,
conmmuni cat i ontetﬂmt%‘:umuslm@@m and36p (R arb avad@ GiGxthaNRoedt /0D B8 fmiop!aBET/ 1J S99116519
-8 int egragedp&%@hc%g}gl e sem conductor chip. For exanple, integrated
circuit nodel mber MCRF-202 supplied by Mcrochip Technol ogies Inc.

with a business a‘&jﬁé@r@ebﬁfustrztssslovpgﬂg eifeHit 169 ofgievier 110@mdndl er, AZ

85224- 6199 nayorBunidatiori creglry 3‘Dofmﬂéﬁ°ﬁgdl@r mmuﬂt.»re@tde@@n&édmﬁefe%@o I'n other
enbodi nent s, dlfferet 5ba{ mIF B conponents may be
utilized to CS?'V'E%TCEE\}@V %Vrse"%% e ?'@'"ﬁi’%\;w&@gegﬂﬁﬁ\ﬁ 13%% ci rcwt 160.
I n an al t er natédmmurimidén gutmataOo(hqmmm'rmum matnttﬁﬂ)défme!sweﬁsolﬁtatenay transmt

only a bai} g&gagmgg %e@&n@eﬂ b&iﬁ‘) ﬁﬁ‘f@ég s%ngoélgg@uﬁ%@m both. In a

further enbodi nent ent Vvarra ce 110 may be
transmtted 184 FWEG‘F‘t’%{'Bt sergsentagas aﬂ”é@hﬂ@ Figr 5dém00@9iydmtswfatateat i on

i nf or mat i on. aéte@ds}qamropexeblbwmahdev@tm%mi@m&h@ﬁgﬁémh&i drfetfideq160 may be
sel ectively or ure, having its own internal

power sour ce. F%e%? q%fﬁéet‘%eé?'%ﬁf"'f e F\?%tr'caéw&&‘?r‘rﬁ?ﬁ"twayd%?@éhq_lo may
i ncl ude both atbernsiate eptsgusa aletirbalycltists or Shlimyed pawayds5ef Fig. 5 al so
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30 includes RF excitation circult recel ircuit 34 each
operativel y ceRifseeandingidestiication pignal 6 devigei 118. Idﬁn@pat@gaottmsg(lmaysbe shown with

separat e coi | @ thedforn® bifaCotédeferdidedmtitisttbindr&ds 3PFuch Bihker ITRY alGodifed for

occur to those skilled in the art. In one embodiment, identification code 167 is
defined by a set of integrated circuit fuses programmed at the time of

20 manufacture. In another embodiment, identification code 167 is defined by a set
of adjustable microswitches. Detector 163, code 167, or both may be integral
subcircuits of communication circuit 160 or otherwise configured as would occur to
those skilled in the art.

Communication circuit 160 is operable as a passive RF transponder that is

25  energized by an extemnal stimulation or excitation signal. Likewise, detector 163
and code 167 features of circuit 160 are powered by this stimulation signal. In
response to being energized by a stimulation signal, communication circuit 160
transmits information in a modulated RF format corresponding to the bait status
determined with detector 163 and the device identifier determined with

30  identification code 167. U.S. Patent Number 5,764,138 to Lowe provides
additional background information regarding passive RF tag technology that may
be utilized to provide communication circuit 160, and is hereby incorporated by

reference in its entirety. In one embodiment, communication circuit 160 is



both in other enbodinents. Controller 36 is operatively coupl®d.t® 2004

I nput/Qutput (I/0O port 37 and nenory 38 of interrogator 30. Interrogator
30 has its own power 20 source (not shown) to energize circuitry 31 that is
typically in the formof an electrochemcal cell, or battery of such cells

(not shownygofiediroll er 36 may be conprised of one orpdBiRyf@PONENts. In
one exanple controller 36 is a programmabl e m croprocessor-based type that

executes instructions |loaded in nenory 38. In other exanples, controller
36 may be defined by anal og 25 computing circuits, hardw red state nachine
| ogic, or other device types as an al_grnative or addition to programrabl e
digital circuitry. Menory 38 may inclu one or nore solid state

seni conduct or rﬁ’éym%gl ik 64 §in§% fénmgon\ﬁeétgrtch‘gB FOF exgrgnﬁ%;) Ltgérla eﬁ C|rc rnwg?ly

Alternatively or a
el ect romagnet mHmB?rMﬁﬁF- |suamlr§¢ag@hcmowegmgmms Ins., witl acmmes@r hard di sk

drive or a 3@d§&s%395%é%ﬂ@hﬁ?ﬁ%ﬁ*§'v@ cﬁ&i&kﬂ\z‘ @522%1991:41%%{?{?.&25?3 cﬁ.”f)' 1o

nmenory 38 are, integra rovi he sane_I ntegrate

port 37 is coftf" ﬂf%@ﬁ?gmmwﬁf’r Bmth‘?ﬁFE'P?%%t%rd'f@G"fo data collection
unit 40 as Sshamgemeﬁsgfonla or Refeedorrippgennatdy ﬁegmﬁe@ to ﬁlte&twé:y&er aspects of 30
Cct ober 2004 9 data collection unit 40 are
descri bed. %#&él@ﬁ@?&e %qumqﬂéﬁ%{%g§gﬁ% igured for comunicating with

i nt errogat or 30 vilaanaterpative G@Tﬁgurajmntcommmicstmniaircdlimﬁésnaypbnammor 42 and
menory 44 to %ﬁlgwa@a&upg.waﬁad ﬂérﬁ?éé%ﬁ Q&apghﬁnloﬂ h.f %nﬂepte”ogamf 30

about devices 1 Pr ocessor nmenor variously configured

in an anal ogo&YPeriReH diffsgent Hﬂ?bﬁég@mawm@rde&'%{mﬁﬁe tpgsmifiedl menory 38,
respecti vely. withiotwigiout danstaiut a€ Gevibd ideRtiRERMSIHomAbon. ARdndtFOry 44 may be

I ntegrall r rated circuit chip. one enbodi nent,
uni tg40 |g Brgl\\%nga%g %Qméﬂ ° §'8P ﬁ\r%’?t"ggWa)ﬁ)g%???eﬁé‘@yo%&?m%ﬂ}&3‘1’%’\‘3@adapt ed to
interface wt h’lﬂah#%mﬂ‘dghdsmwrﬂmemnldJoweo@ummMet anottecalterativdl0 and store data
from i nterrogghédinéht, delic@ M rhﬁ’flnam%iﬁ\@;ﬂ% rr%siv QbR be remotely

| ocated relative to mterrogator i rent, one or nore
interrogators 30 cORMFATHA%S ot ﬁa'ﬁ?lIEEFSt@@SGQ@F‘U@?ﬁ“@%P'éﬂb'le?héﬁ conmmuni cat i on

medi um | i Ké t interiogdter 800 Mtertiyator B0 m&tu@smbl’tdﬁén HQDWQZ knd RiKRcdileg | nternet.
techni ques. g U0 I 4SRRI i G PO BrrolB: Sty JHledBPTeaelr SHS i ¢ 4o,
and devi ces 1s$ipwagvitvsepadate cojlsfor ciruits A2 amd @kthlelsenie icoil énecbeaurskd for
both in other embodiments. Controller 36 is operatively coupled to Input/Output
(I/0) port 37 and memory 38 of interrogator 30. Interrogator 30 has its own power
20 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 controfler 36 is a
programmable microprocessor-based type that executes instructions foaded in
memory 38. In other examples, controller 36 may be defined by analog
25  computing circuits, hardwired state machine logic, 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 nonvolatite
variety. Alternatively or additionally, memory 38 may include one or more
electromagnetic or optical storage devices such as a floppy or hard disk drive or a
30 CDROM. Inone example, controller 36, 1/O port 37, and memory 38 are
integrally provided on the same integrated circuit chip.
I/O port 37 is configured to send data from interrogator 30 to data
coflection unit 40 as shown in Fig. 1. Referring back to Fig. 1, further aspects of



Referring generally to Figs. 1-5, certain operational aspegpypn@ipsysbem 20
are further described. Typically, interrogator 30 is arranged to cause
excitation circuit 32 to generate an RF signal suitable to energize
circuitry 169 of device 110 20 when device 110 is within a predeterm ned

di stance pangmsRf interrogator 30. In one enbodi nent,pcgARbdQsber 36 is
arranged to automatically pronpt generation of this stinulation signal on
a periodic basis. In another enbodi nent, the stinulation signal my be
pronpted by an operator through an operator control coupled to

I nterrogator 30 (not shown). Such operqt or pronpting may be either as an 25
alternative to automatic pronpting or ‘as an additional pronpti ng node.

I nterrogat or c%@a thblrl-lﬁllll r@dé’scr’?ﬁé%l Inget'rfa(cj‘ugi{)al{nﬁéefs coniay reggf a conventional

type (not shown provi e Interro Arator as
needed. Devi c@mlcﬁﬁrﬁr\‘éfmftt@'fqgafpt 3%\1@1:!@90!&33 Unie4ft dldo imaluciesif or mati on to

i nterrogat or pré’&s%ﬂﬁ ahd‘ﬁ!@rﬁér?gmd)étorégn& br3BsTlirl o}tdb@qeﬁ?ﬂoﬂn signal to

device 110 within ra recei ver circul nterrogator 30

recei ves the 'FtﬁF‘EﬂaFPé{aga?P“F F%’I‘ﬁeﬂéwcg"%iﬁ?%ﬁ?oﬁrﬁmm BPpropri at e si gnal
condi t i oni g aricustywonfutedigar ﬂfalog&m' rRatingi fo@at d8dribeRitiol BB I BEMENDr Y 38 by

troll 36 | 11 b t ob 2004 WO
01/ 06851 1 0 ok S HeBTEDY. o PR irES b srecar Foeid BATARN ¢ 40 by
oper ativel y cHupdibegntegrallypoevided #n the samatirdedratee cirtiit cl’FREf erring further to the
flowchart of Fig. Irﬁonete‘?rfb%ﬁn@ntcﬁmttio% grg\gﬁ’&ﬁﬁﬁe%grﬂl &t %togfplélcstonﬁ r _embodi ment a

of the present invention is illustra rocess 5 220,
nunber of pesPPMPHRE #depted & interacemity infereogates {Sléamdéuogr@m!aewawe apart

rel ationsto p analstid deta frém aferdg&tor 300 nbaxdme%ﬁs&cﬁrﬂentfaﬁ.t\&@ma%e nonlim ting

exanpl e, e bl'e distribution of a
nunber of degﬁ@é‘gﬁ’ B{egéej?té{ﬁg" ’gtgg‘f)%}[ﬁr SBUP‘P'H'E)'?IS“' Ipet.pEe B BPEct ed. One or
nmor e of t hesédntdeedatoss3teomnmicatatwith @aib40 per an adthbfismldzomctuliedtionv gr ound as

i 1lustrated fRggidn ﬁ,@%@{e.egﬁo\égtggﬁi?&épa ot netwdf i 1k Rhechlt SRR 220

devices 110 are initial I'ng of a
noni tori ng vAtIEELHL ?%?ntﬁﬂéferea%tﬁé@pe@@daom@g@lca.ﬂyn teghiques mAvhd termites and

does not incluse@wih PREbIROrDE, dakd cdl@ioR BRNYd Qhwievfc@s’mo%%uﬁ oeQlony of
termtes ests?‘ggg%ﬁﬁﬁﬁb%m%y to a food source, they wll tend to return to

this food soJ ently, devices 110 are |n|t|aIIy placed in a
moni t ori ng conf i gBektring genesally ésfigh 15 berainaipeptibiavagpacts\biisystam ot er m t es t hat

m ght be in thenhhsdBidibed§ TG HERrogator 30 is arranged to cause excitation
circuit 32 to generate an RF signal suitable to energize circuitry 169 of device 110
20  when device 110 is within a predetermined distance range of interrogator 30. In
one embodiment, controller 36 is arranged to automatically prompt generation of
this stimuiation signal on a periodic basis. in another embodiment, the stimutation
signal may be prompted by an operator through an operator control coupled to
interrogator 30 (not shown). Such operator prompting may be either as an
25  alternative to automatic prompting or as an additional prompting mode.
Interrogator 30 may include a visual or audible indicator of a conventional type
(not shown) to provide interrogation status to the operator as needed.
Device 110 transmits bait status and identifier information to interrogator
30 when interrogator 30 transmits a stimulation signal to device 110 within range.
30  RF receiver circuit 34 of interrogator 30 receives the information from device 110
and provides appropriate signal conditioning and formatting for manipulation and
storage in memory 38 by controller 36. Data received from device 110 may be



or structures desired to be protected, such as building 22.30&6hdrP0p4 ace,
a map of devices 110 is generated in stage 224. This map includes indicia
corresponding to the coded identifiers for installed devices 110. In 20
one exanple, the identifiers are unique to each device 110. Pest nonitoring
| oop 230 ofoki/ReHSS 220 is next encountered w th stagepcafiooieBioSt age 226,
installed devices 110 are periodically |located and data is | oaded from
each device 110 by interrogation of the respective wreless conmmunication
circuit 160 with interrogator 30. This data corresponds to bait status and
identification information. In this 23gmanner, pest activity in a given
device 110 may readily be detected wi thout the need to extract or open

each device 1 Iess
comuni cat i ona’%ec nFédu%%ggogégnéﬁﬁﬁLAd@sotpg% \Sezve “{Tgp'?'ggﬁcfc’ 35I Ui ng of an
el ectroni c dat#rBest.t hat may be downl oaded into data coll ection device 40
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includes indicia corresponding to the coded identifiers for installed devices 110. In
20  one example, the identifiers are unique to each device 110. Pest monitoring loop
230 of 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
25  manner, pest activity in a given device 110 may readily be detected without the
need to extract or open each device 110 for visual inspection. Further, such
wireless communication techniques permit the establishment and building of an
electronic data base that may be downloaded into data collection device 40 for
long term storage.
30 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,
sometimes being pushed further underground. Moreover, in-ground monitoring
devices 110 may become hidden by the growth of surrounding ptants. In one



Nonet hel ess, in other enbodi ments, devices 110 may be checkgdyhiyha 20b4 el ess
communi cation technique that does not include the transm ssion of
identification signals or a coordinating nmap. Further, in alternative
enbodi nments, localization of devices 110 with interrogator 30 nmay not be
desired. 20 Process 220 next encounters conditional 228. Conditional 228
tests V\he‘f’ﬂg}mﬁgﬂy of the status signals, correspondi n‘bCTlf@g%{“B‘Poken pat hway
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signals or a coordtnatlng map. Further, in alternative embodiments, localization of

devices 110 with interrogator 30 may not be desired.

20 Process 220 next encounters conditional 228. Conditional 228 tests
whether any of the status signals, corresponding to a broken pathway 154,
indicate termite activity. If the test of conditional 228 is negative, then monitoring
loop 230 returns to stage 226 to again monitor devices 110 with interrogator 30.
Loop 230 may be repeated a number of times in this fashion. Typically, the rate of

25 repetition of loop 230 is on the order of a few days or weeks and may vary. If the
test of conditional 228 is 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

30 monitoring assembly 130 by handle 136 from housing 170. Next, a replacement
device is installed that may be substantially identical to pest activity monitoring
assembly 130, except bait members 132 include a pesticide. Cap 180 is then
engaged to housing 170 to secure the new assembly in chamber 172. This



15 After stage 240, nonitoring |loop 250 is encountered w tBegshagssr2484 | n
stage 242, devices 110 continue to be periodically checked. In one

enbodi ment, the inspection of devices 110 corresponding to pesticide bait
is perforned visually by the pest control service provider while the

I nspect i onwghykdier devices 110 in the nonitoring nodg-1assdesami | Y
continues to be performed with interrogator 30. In 20 other enbodi nents,

vi sual inspection rmay be suppl enmented or replaced by electronic nonitoring
using the pest activity nonitoring assenbly 130 configured wth poisoned
bait nenbers 132, or a conbination of_jgpproaches may be performed. In one
alternative, pathmay 154 is altered to noni tor pesticide baits such that
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thé monitoring mode ordinarily continues to be performed with interrogator 30. In

20 other embodiments, visual inspection may be supplemented or replaced by
electronic monitoring using the pest activity monitering assembly 130 configured
with poisoned bait members 132, or a combination of approaches may be
performed. In one alternative, pathway 154 is altered to monitor pesticide baits
such that it is typically not broken to provide an open circuit reading until a more

25  substantial amount of bait consumption has taken place relative to the pathway
configuration for the monitaring mode. in still other alternatives, the pesticide bait
may not ordinarily be inspected — instead being left alone to reduce the risk of
disturbing the termites as they consume the pesticide.

After stage 242, conditional 244 is encountered that tests whether process

30 220 should continue. If the test of conditional 244 is affirmative — that is process
220 is to continue ~ then conditional 246 is encountered. In conditional 246, it is
determined if more pesticide bait needs to be installed. More bait may be needed

to replenish consumed bait for devices where pest activity has already been



configured for nonitoring node may be redistributed, increagadcibberPapher,
or 15 decreased in nunber. Figs. 7 and 8 illustrate pest control device 310
of another alternative enbodinment of the present invention; where |ike
reference nunerals refer to like features previously described in
connection with Figs. 1-6. Device 310 includes passive_sensing device 330.
Sensi ng d&¥R PE8507 i ncl udes two bait nmembers 132 20 asP P"E?Pl”éﬂgl

descri bed, support nenber 334, sensor 350 with sensing nenber 351 and
passi ve RF transponder 360. Menbers 334, 351 are arranged for assenbly
between bait nmenbers 132 in a manner anal ogous to the assenbly of nenbers
134, 151 between bait nenbers 132 as -b¥-evi ousl y described for nonitoring
assenbly 130 in connection with Figs. 3 and 4. 25 Sensing menber 351

i ncl udes subgiefested. ospostisidy bé'b'ﬁéﬁﬁ%ﬁdﬁ%b%aﬁthwyn gB@sponferchwily n@By. i s coupl ed
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Circuitry 37Gnd mgwamleﬁthertearofmgammnzm i§ Aebjativey thdB Qevidad 18G4k ve Wi rel ess
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coil 382 woun trate 384. Interrogation
circuitry 380 is mﬁltmlvéﬂroe%ﬂmwmmm faeBiditibnal pest adlivingn stagé 382, nount ed

t o substrat e 238 hay ONBEHRLIRRIE. Mktdal rtﬁé‘h%nl%%ﬂ% bfits! E'teoe ﬂt?r'?d(ya{%ti a

transmtter/recelvealrrgly'xg/l?xﬁég Is electrica cou
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conmponent s 39;5nﬂgummfmmnormg e aiag bd RdiistrCOEE ARGEHsEd id Fambétcdrude an

el ectri caf5 p “_L t1 FG such as a button-shaped el ect rocheni cal cell ,
suc ce

or 10 battery o Comuni cation circuit 390 may include a
separ at e ant enna Figs. 7.and 8dlvetraie pesd cantrairdesinn a0 afanotidrealteroafméi on circuitry

380. It shoulgchbb@imemRP tRCHradRbintdrfdn: GRERARERETersd Rameras retdr téifRY! ce 310 shown
in Fig 8ar ?ea‘ltu%se;g}'g\ﬁgusly described in connection with Figs. 1-8. Device 310 includes
passive sensing device 330. Sensing device 330 includes two bait members 132
20  as previously described, support member 334, sensor 350 with sensing member
351, and passive RF transponder 360. Members 334, 351 are arranged for
assembly between bait members 132 in a manner analogous to the assembly of
members 134, 151 between bait members 132 as previously described for
monitoring assembly 130 in connection with Figs. 3 and 4.
25 Sensing member 351 includes substrate 352 and conductive pathway 354.
Pathway 354 is coupled to substrate 352 and may be readily broken to produce
an open circuit in the manner described for pathway 154 of assembly 130.
Pathway 354 is electrically connected to passive RF transponder 360 to form a
closed, electrically conductive loop prior to disruption by pests. Transponder 360
30  may be configured the same as wireless communication circuit 160. Transponder
360 is shown in Figs. 7 and 8 in an encapsulated form integral with sensor 350.
Referring specifically to Fig. 8, sensing device 330 is shown installed in
housing 170. in addition, circuit housing 270 is shown that fits around



to be nmerely representative, and may include nore or fewer ﬁﬁ@Bﬁﬁ%@b§4that
may be different in appearance. 15 Substrates 384, 394 are assenbled in a
stacked arrangenent in housing 270 over transponder 360 of sensing device
330. Collectively, pest sensing device 330 (including transponder 360) and

active cir 370 define nonitoring device 345. Casgnqlﬁgwls gerates as
previ ousl y‘gggltédégr‘sll bed to renovably enclose nonitoring device %45 W thin

housi ng 170. 20 Referring to Fig. 9, communi cation system 320 of anot her
enbodi nent of the present invention is shown in a block diagramform
where previously described reference unerals refer to like features.
System 320 includes interrogator 0 as" previ ously described, nonitoring
device 345 of ,.a representativ t coptrol device 310, and data col | ection
uni 1340, Tr afiSEBRRET J0p eV 515 @Em SeAi FHRGY 38 PURERor 350
schemat i cal | y inclepesdstemdgatiorboircaitns 880t anld atiive wineless dm-mamimeﬁdn o€t 38DL y sensi ng
loop in the Q&Irg | i ntegrogation
circuitry SSW nc u%ggﬁ%dggg:‘églr@fug %%%lt%nﬁ% 86&9%823@?%@38\6 t ge veer%E RXR)
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shown with a used I n otﬂr
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Processor 342 is operatively coupl rocessor 342 and
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device 330 (including transponder 360} and active circuitry 370 define monitoring
~ device 345. Cap 180, operates as previously described to removably enclose
monitoring device 345 within housing 170.

20 Referring to Fig. 9, communication system 320 of another embodiment of
the present invention is shown in a block diagram form; where previously
described reference numerals refer to like features. System 320 includes
interrogator 30 as previously described, monitoring device 345 of a representative
pest control device 310, and data collection unit 340. Transponder 360 is

25  coupled to pathway 354 of sensor 350 schematically represented by a switch fo
provide a pest activity sensing loop in the manner described for monitoring
assembly 130. Interrogation circuitry 380 includes an excitation circuit 381 and
receiver (RXR) circuit 383. Circuits 381 and 383 may be configured comparable
to circuits 32, 34 of interrogator 30. Likewise, while circuits 381, 383 are each

30 shown with a different cail, a common coil may be used in other embodiments.
Circuitry 380 is energized by the internal power source 398 of active wireless
communication circuit 390 (see Fig. 8). Circuitry 380, communication circuit 390,



Referring generally to Figs. 7-9, one process for operatingeyshsr889

I ncludes installing a nunber of pest control devices 310 in the manner
described 15 for devices 110. Once installed, devices 310 are arranged to
be interrogated in a nunber of nodes. In one node, passive transponder 360
s stimulag egl with interrogator 30 as described for device 110.

Accor di nglWP WL r ogat or 30 receives information refi BN EMPve of a
device identifier and bait status. This information may be downl oaded from
interrogator 30 into data collection unit 40 or 340. 20 In another node of
operation, transponder 360 is interrogated by interrogation circuitry 380
on-board device 310. For this node, ifferrogation is initiated when data
control unit 340 sends an interrogation command to contmunication circuit
390 of devi ce® 38 PRVGRTYde AR Qe Oietlepic tor pegiam) the Tparationiof devickr ecei ver 348
I s capabl e of 3RaRetribed BerbiRERds specific to each device 25 310, and

comuni cation circuit 390 of a qive evice 310 is configured to ignore
commands for ot he&}étae??ﬁ%c gn %&egﬁ%'"%&ﬁ@ﬁ@mﬂ‘@tﬁaﬂ@'ﬁ%{ﬁe“@ﬂﬁh%ﬁds. These
conmands may breralietiecavpled th proceasas G421 afroeesuértah? isdperkiielycatpnocodes specific
to each tgan ' ce. _comunication circuit 390
recei ves a% a%g@o mf@g %%%gig’%?ﬁqe'?e'ﬁ%g%ﬁﬂ/% @'g SR ATRIPTEEFEAdi ng
excitation ci3Eunemasg44 efsygien P despestivelR-Dataicaiiectinn upit 34G algmiatludeFhi s

stimul ation Shgfiade AnEpEVReS RAERI0 IMEREPRRIAS pAPYr skl pai t - status

and identification i nforatjon ransm Ssi on. Iver circuit 383
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recei ves the Y+ R8P Leqogipent. SﬂtF'tcP@ﬁ@ﬂdﬁHé‘Fo i3@¢the forg okeustom t t o
comuni cat i onpragssing aritgurovRidd  paE: k6l 88Hites thBolicBERtAIRIDL GRS ofi r Ccui t  390.

Communi cat4 on, Gi [ r Y e _inf.ormatjon sent by receiver
circuit 3?3% er;unngg ?g?rlgﬁgor?nl%trgﬁ'ﬁ&"{%ﬁb&aa?aawg%qt'?%5’?"%‘ﬂ 'W?‘P‘}%J%m? P®Phe form of
an RF comungfedanteprcomputarwith anesr mprecesivmrcofidhents destalestotpheide tifeor mat i on
transmtted jhdisggedtemiyee 310. Transmitter/receiver 348 converts the
information fromits RE S5 format to a format suitable for manipul ation by
processor 342 anlegéH I gensraly toiidt 5P, aneprocess fos erpratie eystem 320

transm tter/ rischeies estalig XRIrhbERbT fesDatryt dededra3o InQhe hERRPMBskhiehs and

{ransoel vi | o HKE, PIRC ke BBRAEhER; HoCRERERPY 8 TUFBERE aind eoel vi ng
circuits, redpEweiafaioges. 110 oRemeda, pasgive trafSpgndet 860 is ytgaedhdih of yet anot her
enbodi ment  ofintkieyath 86 8 \descrita¥ f3 b Ack 119 %Léo\'bﬁﬁdiﬂh?&%g%%’ogeéeivlég reference
nuneral's pr eviéfgrlgnsaltign %Sr%%én'ta?ﬁéj ofraec];e%irce Edgntiﬂer and bait status. This i i
atus. This information
may be downloaded from interrogator 30 into data collection unit 40 or 340,
20 In another mode of operation, transponder 360 is interrogated by
interrogation circuitry 380 on-board device 310. For this mode, interrogation is
initiated when data control unit 340 sends an interrogation command to
communication circuit 390 of device 345 from transmitter/receiver 348.
Transmitter/receiver 348 is capable of sending commands specific to each device
25 310, and communication circuit 390 of a given device 310 is configured fo ignore
commands for other devices 310 and respond to its own commands. These
commands may be determined in accordance with identification codes specific to
each transponder 360 of devices 310.
Once communication circuit 390 receives an appropriate command, it
30 activates the corresponding excitation circuit 381 to generate an RF stimulation
signal. This stimulation signal energizes passive transponder 360 to send bait
status and identification information via an RF transmission. Receiver circuit 383

receives the transmission from transponder 360, and sends it to communication



li ke features. System 420 includes a nunber of devices 310 3'0&5#@5&%04” t he
ground G and a nunber of above ground units 410 to protect building 422 as
di agrammatically depicted in Fig 10. Each unit 410 includes device 345 in a
15 different housing nore suitable for placenent in building 422 as

conpared t ing 170. System 420 further includes %ell;”g £5830 with data
col | ection‘gaﬂpﬁy§40. Referring generally to Figs. 9 an (§ the fl owchart

of Fig. 11 depicts ternmte control process 520 of a further enbodi nent of
the present invention. In 20 stage 522 of process 520, a nunber of units
310, 410 are installed in and about byilding 422 as representatively
depicted in Fig. 10. In stage 524, a nap of devices 310, 410 specific to

t he device identi is establis Moni t or i | o 530 is entered with
stage 526. In °‘§‘Euﬁaé§ §8mm\9%'Fﬁt‘8P 8'"‘11?5399 ’?C‘B‘&Slﬂfq 'B‘ﬁg@ ??ﬂ* RY iecelfiredet er ni ned
conmuni cat i on cirauit 83 arfd reframsmitsit @l datccolleutivbrsur® 330 idAdforat #n A5 col | ection

el o uni (oMt iRl HEIERRART i SRATRRGRLD Ron of the

installed units ovvnI I'on about each
unit at the sime® dem%wsé'fﬂnsralneﬂrgten@aﬁ@ @ovdrigthe infarmation r@1ds BFal uat es t he

i nformatiog. 'fd?mﬁt%@"fd?ﬁﬂlcs%tta‘{uléfarrt:\thEulé%ﬁ‘b}‘ﬁr‘oéé%Eorﬁ?Qﬁd dthi@dih 528 tests

whet her pests have been detected. pests have been detected at
condi ti onal SHEMOP4tLGRUSPEderE Blt’ﬁgs"?'%e”ﬁ‘:&@[%f (EXR/RXB) braadly fefrss 9er i odi ¢
noni toring. Typhsedttery/andsessien that daysor@ior WORKEcUESMbaRAHE nbe&n\zma@ﬂ t he

f d f I ti
of 1 aop 530 iy ARy arseh ol Polid s BRGoa0 Tt BB 9503 vo On) 0685

PCP/ US99/ 1651mcelllﬂgn@yltiaeesnwe&iyto other sites to poll other sets of pest

det ecti on jgevi ces dgd B Figl e sP&éda Qs & fﬁ@gﬁ,@ &’E&&g%fw redeht PeSt

activity has been detected at condi tion eV|ces 310, 410
may be | ocat edVemHign ISr\'{Uéﬁf%%&h%re lilgg referense evm%ralapwow descriped gpferda2. 5

Pesti ci de bai llkelfsatumstSjsteﬂﬂcmﬂhﬁlﬁe@@ﬁﬁmﬁé‘rbf ddvicks B0 ihdialieg aitRsl as descri bed

nterrogat | on ol eBl BFVRE Bh e LoRuBris A o pie Bles 2 0y o PO ¢
encount ered. d@pasmaticaindepited in Bigtl§. Eﬁcrp.mee&q;clﬁmdiewcetmmmati nue. |f
process 529 | sib@nHRILigWre suf BRI IRBAkNHLikiRg EARUELEE o Condi ti onal

546 tests whether nore pestic ous to conditional
246 of proces§°%2‘617@fSBtSF?éT‘ézolfg"t‘}%'"ﬁ'é‘éﬁ?VP@F'“?’R)‘F@le’éﬁQO”BQ igpPnI550 returns to
stage 542 to eqmtinue renote nonitoring of devices

Referring generally to Figs. 9 and 10, the flowchart of Fig. 11 depicts

termite control process 520 of a further embodiment of the present invention. In

20  stage 522 of process 520, a number of units 310, 410 are installed in and about
building 422 as representatively depicted in Fig. 10. In stage 524, a map of
devices 310, 410 specific to the device identifiers is established. Monitoring loop
530 is entered with stage 526. In stage 526, vehicle 430 is positioned within a
predetermined communication range of the installed units 310, 410. Data

25 collection unit 340 is then activated and sends corresponding commands to each
of the installed units 310, 410 and remotely downloads information about each
unit at the site. Processor 342 of data collection unit 340 evaluates the
information. In accordance with this evaluation, conditional 528 tests whether
pests have been detected. If no pests have been detected at conditional 528,

30 loop 530 returns to stage 526 to continue periodic monitoring.  Typically, several
days or weeks may lapse between the operations of stage 526 for a given site,
and the frequency of repetition of loop 530 may vary. Accordingly, vehicle 430



310, 410. If nore pesticide bait is needed, then | oop 552 rgfu&pseri00st age
540 to place the pesticide bait, As in the case of stage 532, devices 310,
410 may be located and individually interrogated with interrogator 30 when
a need for nore 15 bait is indicated via conditional 546. Typically, |oops
550, 552 aygomepeated on the order of a few days or VWwRelfoiNsth a
correspondi ng i nterval between perfornmances of stages 540 and 542. |If the
test of conditional 544 is negative, devices 310, 410 are | ocated and
removed in stage 560. Devices 310, 410 may be located with the aid of 20
interrogator 30 in stage 560. Process;520 then term nates. It should be
appreci ated that process 520 facilitates operation of nonitoring |oops 530

32& 550 ZMBtOhOHE see@wealt@&hér@ﬁ? 83hy @9&%&%@%& Métgft‘lot%%v\ééegﬁ%tg%ér)ogg,??\éﬁ -

st ages 526, SWQPW'CGBG%%Pf%?MB\Ahl | e vehicle 430 noves by the targeted
site, 25 with any lﬂfé@lfécfﬂ?r hhé‘l@@e\ﬁ'dgl@étled Qﬁééh&iﬁon%%zé' ﬁ&:ﬂ&lzal&%@ as pesticide

bait introduc on, or i shprent, bei ng determ eduled
separat el y. FH‘? ?Yeb&qg‘iagerasa%{"@ﬁ%@@d wih '§‘FF’P$3t%{ 3Pin steeerS3nbodi nent of the

present i HivePasticids baittieinstalled kb eregieslra2 it isnhdieta & des@evedrs! y descri bed

refer to |ike tlcaII icts building 622 of
syst em 620. Scogﬁ%ﬁ’@%ﬁgﬁés%%&ﬁﬁéggw I'EI?:\"’)?% 2 rgll%@te Qﬂlﬁéjf)om tioned in
sel ected | ocamﬁeﬁmtwrmeawmeﬁemthdebde Ha0. rigpndigamal 644 ipnett ectounterefir om pest s.
System 620 f ugddagibndi 9431 WSS F pRRLR 599 ts t@%dtlﬂlﬁb Uhbrbeead 820 IQ%SéoHIrRIQEd in

bui I ding 622. Data collection unit conmuni cati on th data

col | ection si$RdidNg! 3ASds %’t?ﬂ?ﬁﬁ?{%a@?’@m%é‘?fﬁﬁéﬁts @G@thefaﬁ?iﬁﬁ%qm%bﬁitnay be a 30

Cct ober 2004 MhediR4 Eﬁﬂd{gbus B%ﬁdﬁﬁ%@l&k@ﬁﬂ&oc&s@zmﬁ'lﬁtﬁ&@%&%@ﬁwﬂ' cation |ine,
or such ot he i cati on channel

t
? y(p:)gm;g \ﬁ/cr)ul OCCéllt Ic{ g%ﬁpeg"gn ap%?%tﬁcgwgaua}:e[mot%vgwg m%%@""f?ﬁy be
operated in a¥l@ot@alfdeorabesticige tmfesseeﬁem thoan IGPE52 retumaivestagel5g0 w few.  The
coupling of daica weustictle BAR hs R L6 AL, Cs%b'&%é&éﬁo%o%%%% removes the

need 5 for the pest control service provi travel rform periodic
i nt er r ogat i on@C&5d ang individuallydnferrogated with intaregafor 30when edged fobmerenay be

pronpt ed 15 onbait usrmdutanedwm@nbmonaasusarrw:@amy i16dpe 560 maﬁé réftiatedloR tHat @
COL oot o0 Uk Pl BIREL P e i anh e ey e, O e
control ser videtapeschilcdod 54/3 SI ts only when servicing of 10 individual
devices 310, 410 isnd 188licf@dnBflonal 544 i0ALgskl BLvicRE 3YS G0 b 1Al GRS ed. the data
removed in stage 560. Devices 310, 410 may be located with the aid of
20 interrogator 30 in stage 560. Process 520 then terminates.
It should be appreciated that process 520 facilitates operation of
monitoring loops 530 and 550 without requiring the pest control service provider to
leave vehicle 430. Indeed, in one alternative embodiment, the interrogation in
stages 526, 542 may be performed while vehicle 430 moves by the targeted site,
25  with any need for individual device servicing, such as pesticide bait introduction or
replenishment, being determined and scheduled separately.
' Fig. 12 depicts system 620 of still a further embodiment of the present
invention; where like reference numerals previously described refer to like
features. Fig. 12 schematically depicts building 622 of system 620. System 620
30  alsoincludes devices 310, 410 positioned in selected locations relative to building
622 to protect it from pests. System 620 further includes data collection unit 340
positioned in building 622. Data collection unit 340 is in communication with data
collection site 640 via communication channel 650. Channel 650 may be a



may be used to deternmine which devices 310, 410 require att®higg sbhat here
is difficulty |ocating devices 310, 410 in need of service, |nterrogator
30 nmay be used to determne the position of the targeted devices 310, 410
in the manner described in connection with process 220. 15 Fig. 13

Il lustrat control device system 720 of still nIQ%.‘J;\% 5?1'5000“ ment of
oo refer to

t he present |nvent|on where |ike reference nuneral s

features previously descri bed. System 720 includes interrogator 730 and
pest control device 710. Pest control device 710 includes pest nonitoring
menber 732 arranged to be consuned an@{or di spl aced by pests. In one
exanpl e, nmenber 20 732 is configured as"a bait that includes pest-edible
materi al 734, }%ﬁph as _wood | the case of te and nagnetic materi a

736 in the fo "%°°€l9&¥‘|°ﬁ*¢°"d'ﬁe arﬁff'l?l‘ﬁeé"e“'f%‘ﬁ['ke 'Hf@f’]e&° Cf&f 736 may be
a magneti c i nkommupeatinn cheappél itype at voald ovanoth tbase skikelrivibegrtaSyst@heri al 734. In

ot her' exapl ep0 iy 65 bk oBEBfdiEe b 05 S5 SHRALABES BT Lhen

food source th | ca renove arget ed pests
-- such as a Jh@gwlﬂweqfﬂatﬂémﬁd it 348 tct@ssecqﬂectloea@t@ﬂwmaﬂthe@eedtes In yet

ot her exanpgl esor tﬂ’éf’ée@fdoﬁﬂro! $&dicEprovibe t&ﬁéﬂéftb%@ﬁorﬂfpenécﬁlﬂﬂteﬁgﬁtl&%rbﬁ ood

conmponents. Device 7@ éurt her, includes wreless conmunication circuit 780
el ectrical |y 9EHeRSIS% 418 MstRadcinteregapns mavehEmaried fragmtimesiodimerby7 90

conpri ses a saniapgomfate3Bmrmga edr tedntstalicdion” Ot 40 6e€h channal gB0edRs er m ned
orientation r I 0, dete e si stance
resulting f ro(rﬁésyrgg agﬁt%@g%&ggﬁ}aﬂggﬁego;ﬁ%dgt%&ei% aﬁoﬂﬁ ﬁ %?g @8% by magnetic
mat eri al 736. cBilgtedtp sehedule pest comipl sardcerprovidsr visitsonlimbien sexgcingrefimber 732 i s

consuned, @i s @ Heg=one) Cct ober
2004 WO 011fl g{éﬁgd?g c’I%CEI'E} S%tm%mssﬁdtéﬁém\mg%ﬁ%m ensﬁnd'%gd l‘tnréod\%?ades a nmeans

t o char act eri ZBY 8 HEgjHe fetermine phigh deyicss 310,41 0gequire atlentipn, Iéih?@r'ﬁat ive
enbodi nent s, gEfa lockBit daitebBhatEH nedd & seividg liRerogEREBEMEY BSisetior, or an

alternative YOl IRSLNS LRl 0 SRISLA SN LG8 bERaRRy 2 81| ef fect

devi ce or reluctance-ba Sensin T8 el d i nformation
from sensor 79escripsd ibeonnection mith Pl@de$§20 vari abl e data with conmunication

cirouit 788. O r o, 330afHi Jodl diG0 cbAAIReh 130 oL ipslevi co | dent i i er

and/ or discrete b status information escribed for conmunication

circuit 160. &mpeqimentobihe pesend gvention, "‘"I?Fe ke faferareg nymerglsdefprie iy  active in

nat ur e. features previously described. System 720 includes interrogator 730 and pest
controf device 710. Pest control device 710 includes pest monitoring member 732
arranged to be consumed and/or displaced by pests. In one example, member
20 732is configured as a bait that includes pest-edible material 734, such as wood in
the case of termites, and magnetic material 736 in the form of a coating on
material 734. Magnetic material 736 may be a magnetic ink or paint applied to a
wood core serving as material 734. In other examples, material 734 may be
formed from a substance other than a food source that is typically removed or
25  displaced by the targeted pests -- such as a closed cell foam in the case of
subterranean termites. In yet other examples, material 734 may be comprised of
food and non-food components,
Device 710 further includes wireless communication circuit 780 electrically
coupled to magnetic signature sensor 790. Sensor 790 comprises a series of
30  magnetoresistors 794 fixed in a predetermined orientation relative to member 732
to detect a change in resistance resulting from an alteration in the magnetic field
produced by magnetic material 736. Such alterations may occur, for instance, as

member 732 is consumed, displaced, or otherwise removed from member 732 by



10 Interrogator 730 includes comunication circuit 735 operfipbgob& Jeaf orm
W rel ess comunication with circuit 780 of device 710. In one enbodi nent,
circuits 780 and 790 are of a passive type with circuit 780 being in the
formof an RF tag. For this enbodi nent, conmunication circuit 735 is

confi gur edwopoogear abl e to circuits 32 and 34 of interregpiswng to perform
w rel ess 15 communi cations with device 710. In other enbodi nents, device
710 may be adapted to include a passive transponder, on board
interrogator, and active conmunication circuit in a manner anal ogous to
device 310 or may be entirely active. jfor these alternatives, interrogator
730 is correspondingly adapted, a data collection unit may be used in lieu

of interrogat ofes3@enddf 7@; &9\‘7@5 ééﬁgt@{harﬁgfe 9239@%81%5?88%2”{? gBy be

utilized. Int erroge?t or I ncl udes con 737, and
memory 738  t WEEMRRT3 %hé*%'fﬁf?éﬂ\@se"&@ﬁwaw ensgo0 mﬁmb@baseéomasmand mermory 38

of i nterrogat omaghatorestios,ePphn hlmtuﬁé @p@@mdgggmﬁ@dtsgng,@gc@v%gSudg%glapul ate and
store magnetic ﬁlae?rngtdure r% or % on | dition or as an alternative to
discrete bait & S T IENTICPCaS 3ﬁ"sf§ Lf“l”if ormation. It should be
appreci at eds t hat nabmmagnetis figh nfoomation borsensdr G0 MBYbdLans@ed #at ed to
characterize H%ﬁ%bl&@ﬁé%lﬁpédnﬂﬂurﬁ%%ﬁﬁwvésrgun TBBh'C?rcugm\ma%g{fytra%g@'tjsed to

establish predictions concernin repl en Best feeding
patterns. Fig. “Weéé‘ﬂ?edf‘@t'@%fé‘ﬂ@ﬂﬁ mtﬁa!tﬁtatws infanetibees dasbied fent of t he

present 30 i naoRiinRBtion AELIEBD S8Rkt 78, WdRsdr PSS br &J@r{‘xtnﬁﬂg 3;521aé¥|bé3§r 810 and data
col l ector 830.__.Device 810 includes nonitoring nenb arranged to be

consured and/ F°VEIP If%ced by the pests of interest. Member 832 includes
matrix 8341 th a |me1g:getbnzsomlﬁesedmr8@ﬁcad¢rs¢memm brras!umswﬁom Material 836

I s schemati cal 81@:% 8 I USQ -20
repr esent ed as‘LlPaéle%gréﬁ% Elorérgglmrm ﬁ%fclel_f)lg)% ? "Qe 34 may have a
food conposi tGeyits 7ﬁ@)ﬁ°¢@@@"&:@fr@ﬂ@§$l‘lqtwertlanIramﬁ(ﬁmbenatrltbmfooﬁ otdmese. Device

810 al so incl whe@]gcpanwgne@asdw@ém%mmah.t:at%ﬁ%rﬁp%és%m yfely! Cui t 890
electrically cog'%e Circujt I ncl udes a erles of

magnet or esi st o’ %@gl Eqéc'rf’ﬁ"&é& and 3¢ gf infefregatar 30 tRsrpHarm wisgesso det ect change in
a magneti cl¥ i elochnpniostivoedittbyevita7en.i Ialotr&BQnaﬁjuménté aemrraamsl pedi spl aced, or

ot herw se renq %E r;g) rcuit i ncl udes a nurrber
of environment \gﬁﬁ {QQ;(E]}IJEE %Eswe%f%%s;)ogder on boar: mterroga‘or and active

commumcat:on circuitin a manner analogous to device 310 or may be entirely
active. Forthese alternatives, interrogator 730 is correspondingly adapted, a data
collection unit may be used in lieu of interrogator 730, or a combination of both
20  approaches may be utilized.
Interrogator 730 includes controlier 731, 110 port 737, and memory 738
that are the same as controller 36, 1/O ports 37, and memory 38 of interrogator 30,
except they are configured to receive, manipulate and store magnetic signature
information in addition or as an alternative to discrete bait status and identification
25 information. it should be appreciated that magnetic signature information may be
evaluated to characterize pest consumption behavior. This behavior may be used
to establish predictions conceming bait replenishment needs and pest feeding
patterns.
Fig. 14 depicts system 820 of still another embodiment of the present
30  invention. System 820 includes pest control device 810 and data collector 830.
Device 810 includes monitoring member 832 arranged to be consumed and/or
displaced by the pests of interest. Member 832 includes matrix 834 with a
magnetic material 836 dispersed throughout. Material 836 is schematically



894a, 894b, 894c configured to detect tenperature, hun1d|tg@(gggm9@bggetrlc
10 pressure, respectively. Sensors 894, 894a, 894b, 894c are coupl ed
substrate 838, and may provide a signal in either a digital or analog
format conmpatible with associated equipnent. Correspondingly, circuit 890

i s configuggdydegsicondition and fornat signals from segpgRfis@dia, 894D,
894c. Also, circuit 890 conditions and formats signals corresponding to

the magnetic signature detected with 15 magnetoresi stors 894. The sensed
i nformati on provided by circuit 890 is transmtted by conmuni cation
circuit 880 to data collector 830. Co nication circuit 880 may include
di screte bait status information, a deVice identifier, or both as

described in 98&9&?1 eh%@ a%ﬁ?er%?b’érﬁcess 110%%42#%&)(0%%496%’ VW o dg?g circuit

890 may each be passive
col l ector 830 czmpwtiongw@d@qd@gp\omnongqr;a canigipated of thegehe conmuni cate in

accordance with thg éahggtsgqh A &%ﬁm of circuit
880 based on RF tgge‘{lec naol o via &r lcmgﬁ%@%ggéwﬁess&g%%ﬁ%@gd t he sane

as i nt errogat G¥ecH \chP‘I‘P'quBer%chlﬁq'tc?ﬁo {nRldes; a spriesfiMagpetPresistps B3¢ r anged to
mani pul at e sandixed in ﬁ@attoh&) dlerhber B82o d‘etébf@]aﬁlje i 8 Priz@Abtid Tietl gfdanéatuyon provi ded

by circuit 89 nbodi data col | ector be in the
formof a st a%?]aaér%l ACt \f}gg ?053%‘?91 ge‘g?‘;efj‘e%gﬁ\?wsetrﬁmﬁ‘@mﬁl "E%{'Pr%)(vm th an
active transnmi®ger/receiver formof circuit 880. In st| |1 ot her

embodi rent s, data cah sk e FRAuRNEln IR SRl ERUBLERLIY @ hardvired

|nterfacetofaC|I|tate data exc ?g 15 depicts
procedure 920 38fa Pe4b. s RBiouEes v ditert frmpetsfure, H@mmrtbge%barpmetent ion. In stage

922 of promesprédede, rdﬂieatwta@ saisbacseedagha 19040 £ ol tslgdsege 810. In
stage 924, datsg%%%t hered fromd relative to

envi r onment al f {12y REovide A Siopg Hb%i‘ﬁw atti]gltglaq{saaalgg %@2%{ cogpatisle withac 30
COct ober 2004 \ASRiblcd@g@oment| CorESpondbay ) ditcbifl 800 i oahfiguiéd to@eiditionane@f devi ces

810. Next, peg rmgﬁéb?l\éls(?rr m's%n%rrggi Che, §§4ggé%9'cﬁ'cl{rt%a£¥nsd|ﬁ%{1 X O Stage 926. 1N

accordance W t redi ctions of sta €n in stage 928
that may i ncl u?i@aﬁsﬁélf@? FHteserndipg fQ)th@"‘@Enmﬁlen%@mﬂetﬁdefawﬁfdew ces. Next, |oop

930 is entisr ed‘laghét&eﬁ*sta@QQQ%e sbﬁse‘éltuﬁ&%a@&?pm\ﬁﬁ%% CRLit 866 ison 5 from devi ces
810 continues with ta co avi or predictions are
010, SO U5 el RS Bl b Sl L i s
whet her to coinduti88@mpy incledblisrd@ Bait statuginformexdion, & dZide identifier, 6XsttH nue, | oop
930 returns t Qs described in connection with devices 110, 310, 410. Circuit 880 and circuit
890 may each be passive, active, or a combination of both with data collector 830
20  being comrespondingly adapted to the communicate in accordance with the
selected approach.
For a passive embodiment of circuit 880 based on RF tag technology, data
collector 830 is configured the same as interrogator 30 with the exception that its
controller is arranged to manipulate and store the different forms of sensed
25  information provided by circuit 890. In another embodiment, data collector 830
may be in the form of a standard active transmitter/receiver to communicate with
an active transmitter/receiver form of circuit 880. In still other embodiments, data
collector 830 and device 810 are coupled by a hardwired interface to facilitate
data exchange.
30 The flowchart of Fig. 15 depicts procedure 920 of yet another embodiment
of the present invention. In stage 922 of process 920, data is coliected from one
or more devices 810. In stage 924, data gathered from devices 810 is analyzed

relative to environmental conditions determined with sensors 894a, 894b, 894¢



: : : : ¢ of
stage 932. If procedure 920 is to termnate in accordance vg¢Octobg %0egt C
congitional 936, it then halts. 10 Exanples of other actions that may be
additionally or alternatively performed in association with stage 928

i nclude the application of pest behavior patterns to better determ ne the

di rection be spreading in a given region. s%/ﬂigl'gy’ war ni ngs
based on t‘ﬁi@gmg?sgg%/ction may be provided. Al so, advertising and marketing

of pest control systens can target sites that, based on 15 procedure 920,
are nmore |ikely to benefit. Further, this information may be evaluated to
determine if the demand for pest contrgl servicing in accordance with one
or nore enbodi nents of the present invéention seasonally fluctuates.

[ ‘ S, sych as equi pment or personnel, may
be Cad usted AEBe AP alES B SN o3ufPendios Rbrediseiontits of pest cont ol
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710 in addition to._ one or nore devices » ORISR Oliop ﬁ\f‘;{?% ve
enbodi ments, devi &t 10pg 938 EEnteredvithtage 982 Olnstege 932 dataspizotitinng

i nt er r ogat or s fram devlcels 810 0brltifGdsivth e cofectRY3d e 8ibehdliof BlRktis Ot her 25
system conbi ng\,tei to_one skilled in the art. so, while

o) ccu | (
bait for devi cesr%%%s%%g'lg?rﬁ?%?n%tﬁﬁ?‘d%”%%ﬁ/ﬁhﬁé@*ﬁ viredieredi bl e form
sui tabl e for tocentniue ercedurd®l IMavdedry QS@isQ@t@gndtec?G@gécr lurr téli Ll;egiegtg ; %ge
t, inse NOR&r) . cted and the deyice hou
SI hg(raschalr gct gﬁ?ﬁﬁzbgﬁgg%é@%g‘%o '%¥%@ﬁe %ﬁ'{')%fcf’@??%d”"gﬁ@ tggt"gr m nati on of the
di fferent typeongiionshe3d, itthendeler, bait 30 for devices 110, 310, 410, 710,

810 may bdoof a mEbiblas o aliRfl it b bbbl of AEAGHER, SPECI es of pest
st. n one alt

[ t'h ernative, one or
tnr;?fa I Zs'? OE:Oﬁ?%@frﬁenéb?%ségiaﬁq%gﬁtﬁ%%ﬁgé Wﬂg#%ﬁﬁ?@@%ip" pingst hebaviati spl aced or
al tergd by t apajtetnedo Imsteeter&jnewnwdimttmqmlétbmayibstgprea@flrmhg,gi\,%,gi sste épf}oo; O?(r)n R
- - 16519 materj a u
o0 ORI ol o o
nmembers. | n adVEHipIRGANdMarketing of nest cooliel spstemoean targsttsitesctbat] baakd seVi ces

[ oreaREN k [ housing 170
(and cor T epond ey oo TEuRel @bendfiruish i BlmalhelBe "M he housi ng 5

contents may %"gl"ggﬂ?e‘ie?%lﬂfl"gg%ﬁ‘?dﬁwnﬁ I8 PEH SenEs! ssrvidigie odiostanesr witinged and
utilized as euewrthopomthodirentsiobthe pedseitliRention sbaRnal uctdts0, any of the pest
control devi cQRcdlon of pest control resources, such as equipment or personnel, may be
adjusted accordingly. Further, the placement efficiency of pest control devices
20 may be enhanced. Also, it should be appreciated that procedure 920 may be
alternatively performed with one or more devices 110, 310, 410, 710 in addition to
ong or more devices 810,
In other alternative embodiments, devices 110, 310, 410, 710, 810 and
corresponding interrogators and data coliection units may be used in various other
25  system combinations as would occur to one skilled in the art. Also, while bait for
devices 110, 310, 410, 710, 810 may be provided in an edible form suitable for
termites, a bait variety selected to control a different type of pest, insect or non-
insect, may be selected and the device housing and other characteristics adjusted
to suit monitoring and extermination of the different type of pest. Moreover, bait
30  for devices 110, 310, 410, 710, 810 may be of a material selected to attract the
targeted species of pest that is not substantially consumed by the pest. In one
alternative, one or more pest control devices include non-food material that is

displaced or altered by targeted pests. By way of nonlimiting example, this type of



the present invention may be alternatively arranged so that3ol@jt(gber2004
consunption or displacenent of a sensing nenber causes novenent of a
conductor to close an electrically conductive |oop as an indication of
pest activity instead of causing an 10 open circuit. Pest control devices
based on wirel ess conmuni cati on techniques may optionally include

har dwi r ed YOMPERT cati on ports. Hardwired conmmuni catiorf'cﬁﬂ'ié””‘rﬁggused as an
alternative to wireless communi cation for diagnostic purposes, when

Wi rel ess comruni cation is hanpered by |ocal conditions, or as would 15

ot herw se occur to those skilled in the art. Mreover processes 220, 520
and procedure 920 may be performed wi42h various stages, operations, and
conditional s bei ng resequenced, altered, rearranged, substituted, deleted,
dupl i cated, cHsraLERY kgrusedigderm: natteasunmablecensintgsmembansulisttateadtr t o t hose

skilled in tlpwiHolt sbhéunble WARRRRERY I 4 RRhdRerARIVE dne 8 mbiaGepr €sent
I nvention. 20 Aq t he gresent I nvention 1 ncludes a pest

oLher enbogj rrentb of s ¢ L

control devi S¥HPHIRVICEFRGPELA L te PlesertinveRtion fagk @ hawsiAgesuch a5 halisingeast one
speci es of pedv0 (aad doreespasingly eagRFB03.0MMSKsad, ¢ thiOemiSiditaat the hessRNSi ve to a

W rel ess sti ' ' tr m.t jnformtion about the device. In a
further en%og}d#eﬁ%ﬂtgmgy%n@%ép{r% ly Eﬁ@grg%}] Y3 e%ﬁﬁ%'?ggeé'raé'dgbllzﬁ‘ﬁged to be
spaced apart P#@aiéausiadhaseskilzd in thear. Alsezany of be pest otriwot dedices ofm one or
more pests thgde pagh ihdéﬁt'idf\qﬁ‘ayl%e%élﬁ Wiy Bhrande ST AL %@tc{oﬁégjnﬁﬁéf&'t responsi ve

to a stinulation signal. Still another enbodi nent resent invention
i ncl udes i nst 4iSPip t o @SErsinggRRRAT CaNses mevament efasongyistor to4lasg apel ow gr ound.
The devi ce i nelettdesly sondoqinansop b Mdicatioh GLidst AMttylifstdad 6AsAaGInghA er

I nstal |l at ilen lagenr&?ﬁ,g ving a wreless 30 transm ssion fromthe pest control

device. In-yet anothér enbodinment, a plurality of pest control devices are
installed to protfestcantrtdievichsihgséd @mwitliees communiatiepecingmenfhapest s t hat

each i ncl ude gprighhily GRS hEANRRH YoRRiaRBtdR ol 2Rkl flg" T 0gat or s
n i ly h ofrfdtunfeati fis! % \@r E%
positioned to ?ECEI ve 30 Cctober, 20849\%%1#0 aég | - %g ™ ﬁ Pt'J g/ 16519
i nfon-nati on PP PERtHhas an Alpatiyn o virelesk eopradticaliehior drangelicipymssesy wi r el ess
transm ssi on whétwirdlsss pefinlinicition B haMPEEE By lobal ESHURINE of & vaduRt i on from a
second onqsof o%hr%is%eo%turtoctﬁntersgjllecgiegt'rec%{z “F% wireless tr ﬁ\r]s%m aqm on; where the
second one”of ST Re et CORS ST I CUBLRIBHSHS D RPN t he first one
of the pest C orecedyre %?@\Mayéns.peworﬁxedmtavarmhi; stegaspopetativds, amdy al so be i ncl uded
to receive dagghdfticRdR Bt rbddaBEc9 3hQkd, rearranged, substituted, deleted,
duplicated, combined, or added to other processes as would occur to those skilled
in the art without departing from the spirit of the present invention.
20 Another embodiment of the present invention includes a pest control
device that comprises at least one bait member for at least one species of pest
and a passive RF communication circuit responsive to a wireless stimulation
signal to transmit information about the device. In a further embodiment, a
number of pest control devices are arranged to be spaced apart from one another
25  inan area to be protected from one or more pests that each include a passive RF
communication circuit responsive to a stimulation signal.
Stilt another embodiment of the present invention includes installing a pest
control device at least partially below ground. The device includes a
communication circuit and is located after installation by receiving a wireless
30 transmission from the pest control device.
In yet another embodiment, a plurality of pest control devices are installed
to protect a building from one or mare species of pests that each include a

wireless communication circuit. A hand-held interrogator is positioned to receive



A further enbodi ment of the present invention includes a pepto&end70b4
device that has a pest edible bait nenber with a nagnetic nateri al
conponent. This conponent provides a nmagnetic field. The field changes in
response to consunption of the pest edible bait nenber. The device further

i ncl udes aydQudEgni toring circuit operable to generate grRi/se61 Ng si gnal
corresponding to the magnetic field as it changes. In still a further

enbodi ment, a pest control device includes a bait nenber for at |east one
speci es of pest and a communication circuit that is operable to transmt a
device identification code and bait copsunption information. is In yet a
further enbodi nent, a pest control deV|ce I ncl udes a pest bait packaged

h I
with an envi r%&ﬁ?\%tﬁ\ fl&?ﬁ‘?gﬁr?tr on@%gthg pgét ggn"f nc{eg IREL ?a*ra\?izgée%sg rglgslrr'ml%lrt])a et e Ct ed with

i nformation correspon an envir
the sensor ardd Es pasiien @fCh%ﬂﬂed tveteivedpforaation frapnabecondh okl ofdhetpest t he present

i nvention inc |cb‘ﬁlﬁ>$devic@§ byAitdida8 triinsridlioR! wherd thb yseQ&ndQ}‘ﬁé bt tﬁ@?égt ol devices to

protect a buil g m'one or nore sp eci es of pest's each i nclude a
bait and a wi FB’Ft @V@SWH?%SFPW’@? V‘Edisf Q"EaBﬁH‘elpﬁﬁtéW‘G@dﬂlq{F@ fhe devices
with a wral esfStaQ:almumLmamagllsdﬁylneledédhatecéﬁe:eatyﬁsmawe iftetgakdrt y of

I dentification si andi erent one of the pest
control devi ces. %ﬂ&ﬁ?r e?nf?gfi f"g 0?31%5‘)%85&%@?@" "}fl'l‘ae?)%f’ gorti8b i cati ons
cited in this deyieschitingne p@ﬁﬂ edible baihmember wathammqgoetatmrlaycanmfoeerance as if
each indi vi due}'hlslab’rhﬁdn@ﬁtt(m&;mes Q%agﬂétrc figlhy. T efil'dha il & dngg onere

specifically and 1 ndivi | cate e 1 ncorporate by reference
and set forth CPW”F‘P@“éHﬁfWerpéﬁtfdﬁ@rbéFﬁ"eWﬁr |T§e fedce; fuhenincludestias been

i [l ustrat gd anfbnieBg tirddR GpdribiéiRigahérated ridhRorfhy ishA E8rréRendifyts &Rl NY
description, the to be considered as illustrative and not

restrictive i ﬁ"%’ﬂ‘i?ﬁ%‘?é? 'tcgs{"gf)‘:él ng understood that only the preferred
enbodi ment has beehn stihofurthexemhbddwent] Dbt cantrd detied inctldesaltai gemberequi val ent s,

and nodi ficat 'fd?'aisleéé?aﬁe &ebEs Wp%&'aﬂdEQGmﬁghléé&IBn %&u&h{gﬂg Eé/rgtg% on defined by

followng clains are desired rotect V\DOll(c)6851
PCT/ US99/ 1651 &ransmit a gexice l@“@FﬂiOPré@F’ei and bait consyrpptien informeliqsr i si ng: i nstalling

a pest consrol devihgetd fﬂﬁﬁd#GMBQilrﬁerﬁ(HﬂEdmoﬁ@él ldBRceGhditddt bipedtitdit S | ocating
the pest cont rpg(l,kageeden%eanaen&tr%kmerqsits%rl-rsor andO a CITCXIt opera%llevtbré mr%ua%artee | ess
information corresponding to an environmental characteristic detected with the
sensor and status of the bait.
An additional embodiment of the present invention includes: installing a
20  plurality of pest control devices to protect a building from one or more species of
pests that each include a bait and a wireless communication circuit; and
interrogating the devices with a wireless communication device that receives a
plurality of identification signals each corresponding to a different one of the pest
control devices.
25 All publications, patents, and patent applications cited in this specification
are herein incorporated by reference as if each individual publication, patent, or
patent appiication were specifically and individually indicated to be incorporated
by reference and set forth in its entirety herein. While the invention has been
illustrated and described in detail in the drawings and foregoing description, the
30 sameis to be considered as illustrative and not restrictive in character, it being
understood that only the preferred embodiment has 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.



transm ssion fromthe pest control device. 2. The nethod ofyachalbwgrboo
wherein the pest control device is one of a plurality of pest contro

devi ces placed at least partially in the ground about a building during
said installing, the pest control devices each including a passive RF 10
transm tteyogpmbdoured to transmt a unique identifierpdiyd@ip@nse to an
interrogation signal froma hand-held interrogator. 3. The nethod of claim
2, wherein the pest control device is installed at |east partially bel ow
ground and further conprising servicing the pest control device after said
locating. 15 4. The method of claiml, ,yherein said |ocating includes
sending an interrogation signal to thg transmtter of the pest control
device with a i . tor and receiving an identification signal from

t he pest cont?%Téﬂég%@gggh response to the interrogation signal. 5. The
met hod of claim4, wherein the pest control device includes a bait 20
menber and fur{herA%%HM&%&@QShﬁpeiving a bait status signal in response to
t he interrogation_si%nal. . The method of claim5, further conprising
transnitting infor FMStATEH 228 GeNtral drvicgdngiuding grcpmugieation elrcit @i t he
interrogatof to a Qhithihglnd peRELdnBB ddGYe Sidr indtallaiBe by REGGRY Hhirdidsdi M 1, wherein
sai d pest cont{ol deviFe 's‘frovipgg with a 25 nonitoring bait during said
instal ling andﬁwﬁwpﬁg?"gghﬁregfﬁﬁr Bé®ting at least partial consunption
of the nonitorZng Taémetind of sksmal Whergin therest dontral deliiis oriervf apRegignse to said
detecting. 8. L SN i i LtY. . 0of pest control
devi ces each |ﬁ€?§§f?ﬁg" %%g?g%éégs%Ieg%)t%%%%h?’%gﬁ%ag%oﬁ%h%d?’gposi tioning a
hand hel d i nt ef4iBggaidinstaling thedesteconi devings eash inglusinga fapsietRione  of t he pest

cont rol deyp Ceranbiitiel dophigiey th Eranhifl SR ideAlidr Reddot g5y 2004 WO O/ 06851
-2 5 PCT/ US99/ 1651? changggrgégg%ﬁ%ﬂin of the hand held interrogator to

recei ve i nf or nEEI'8IRUPT YFR2 Btegegaldie pest control devices by

wirel ess transii ssiToamethhe ofseaio 2awisten thefpestventas Bévieehstaleddeagtes bei ng
spaced apar TR ot bl 8% B BT Lo hOB oo RGO T
after said locating.

15 4. The method of claim 1, wherein said locating includes sending an
interrogation signal to the transmitter of the pest control device with an
interrogator and receiving an identification signal from the pest control device in
response to the interrogation signal.

5. The method of claim 4, wherein the pest control device includes a bait

20 member and further comprising receiving a bait status signal in response to the
interrogation signal.

6. The method of claim 5, further comprising transmitting information about
the pest control device from the interrogator to a data collection device.
7. The method of claim 1, wherein said pest control device is provided with a

25 monitoring bait during said installing and further comprising detecting at least
partial consumption of the monitoring bait and installing a pesticide bait in
response to said detecting.

8. A method, comprising:
installing a plurality of pest control devices each including a wireless
30  communication circuit;
positioning a hand held interrogator to receive information from a first one
of the pest control devices by wireless transmission; and



the first one of the pest control devices and the informtiwoésedprohse
second one of the pest control devices to a data collection unit. 10. The
met hod of claim8, further conprising repositioning the interrogator to
communicate with a third one of the pest control devices. 10 11. The net hod

of clai m8wowhd@i N the pest control device includes ap@ﬁbgggnmer and the
information fromthe first one of the pest control devices incl'udes a pest

control device identifier and a bait status indication. 12. The method of
claim8, wherein the wireless communication circuit of at |east one of the
pest control devices includes a passi v_g RF transmtter. 15 13. The nethod
of claim8, wherein said installing intludes placing at | east one of the

pest control devic rtially, bel ow ground and further conprising

| ocating the pest g'ﬁar'??‘?‘%I"‘?%E’bi°g§%%??#*ﬁﬁ’dﬂewqa&gé%@°%‘fﬁ$ﬁfam%fa@ freM with the

i Nt errogat or . aseconpipae gEihe oeist gontwl deviceshy witetse transtidsibn] the k&dohd & | ncl udes

pl aci ng the figftHe R&@ontrd?d&A eyi.ces | east rtially
pe&t@on ce% BEnPEpabed Rkt H‘rg{nrt@ f(rateo\pfe 8@%‘8 BES ﬁﬂmi%ﬁ

bel ow ground, the first one of the pest " con stal |l ed
with a nonitorf®¥§®ait menber for ternmites, and further conprising:

detecting & I%ast Tiaméthad ofmnﬁ,rrmﬂea&nqa‘risihaﬁaﬁm{&hﬁg{%é f?m@orﬂﬂé‘tioh gypDer from
est control devices obtai ned

the informati firs e of the p [
with the 25 ?ﬂat@%}%g%gﬁtﬁg?eséﬁ?ft"loﬁ%fnﬁ?ﬁ q"ﬁ@"%”ﬁ@%ﬁ“%f"ﬂ@ thesseeondemper f or
termtes in refihemes corjrobdavites thet datd caligrtiod Gnit. The met hod of claim 8, wherein
t he pest contr@l depd i edible bait menber for one or

e T

nore species of pest, and further conpri's PGP {0 st at us
i nf or mati on olPAMHEEA'E Migh? thie Rneef thereshrestroldevitesol devices with the

i nterrogatir t10. i demmétioddiicRln @fwheRe RESist ERRLI @Bﬁgﬁlﬁéh@&% gpgve attracted

the one or speci.es. of pest and predicting ehavi or of the one
or nore speci ee?bg?ar}gége[ '”@F’B%"ei{f“a%@\fgﬁtaaq piibe PesHcanirplsisuicesiodutes\d 01/ 06851
-26  PCT/ US99/aresrontiobdeviveidestifier amt & bdit stk if@satis@NPr i Si ng: at | east one

bait menber opera . di spl aced hy .one or nore species of
pest and a pagg'i vg]L %Frﬁé?%%eomfrﬁ%ﬁgiwg%mgﬁer‘%eﬁ%s F%'?'ﬁ'ﬁ'?igﬁt'f?'éc'f"&'t 83 rel ess

stinul ation silSgkane obthe pegh sontic! devisewineledes apasib@ RF saisatittest control devi ce.

15 13.  The method of claim 8, wherein said installing includes placing at least one
of the pest control devices at least partially below ground and further comprising
locating the pest control devices through wireless communication with the
interrogator.
14.  The method of claim 8, wherein said installing includes placing the first one

20  of the pest control devices at least Partially below ground, the first one of the pest
control devices being installed with a monitoring bait member for termites, and
further comprising:

detfecting at least partial consumption of the monitoring bait member from

the information about the first one of the pest control devices obtained with the

25  interrogator; and

installing a pesticide bait member for termites in response to said
detecting.
15.  The method of claim 8, wherein the pest control devices each include an
edible bait member for one or more species of pest, and further comprising
30 evaluating bait status information obtained from each of the pest control devices
with the interrogator to identify which of the pest control devices have attracted the

one or more species of pest and predicting future behavior of the one or more
species of pest from said evaluating.



5 17. The device of claim 16, further conprising an active:ﬁ%b&bﬁﬁgbb4 18.
The device of claim 16, wherein said passive RF circuit is operable

i nclude a unique identification signal in said information, said

i dentification signal corresponding to a discrete, nultibit code assi gned
to the pe roI device. 19. The device of claim16 further conpri sing
an el ecltor |‘&%ﬁ'l”&9 Sonducti ve | oop 10 coupled to said pas%q IB9355 8 onmruni cat i on
circuit, said | oop being arranged to be altered during consunption or

di spl acenent of said bait nmenber to provide a status signal having a first
state indicating said loop is electrically closed and a second state
indicating said loop is electrically offen. 20. The device of claim 16,
further conprising a housing containing said bait 15 nenber and said

passi ve RF corffuni 8REF ANt dayige compiisingr s legeddne daibMmembatioperaliie tadleer ei n sai d

bait nenber i rtehsmd@a oadnme@by 6ne dﬂiﬂo% é;féhe&@fd%péﬁbgepagmwa Ic signature
correspondi ng to _co ek ait nmenbe one or nore pests. 22.

The device of C(Q,ﬁ"g'iuﬂﬁcign lfclh'ﬁf%g?"s%ﬁ?ﬁl"’g‘?'?ﬁ sé{mgléfr‘%'cﬁ'gnﬁid? trapsgifuring a 20
change in at lréersatioraboutisakigestenalalevicehuni dity, or baronetric pressure.

23. A conbig naqvon,T&gdggﬁgﬁﬁ% 1§tfuhhe?§5r%§rﬁg9%ﬁ%£ty% trol, devices each

arranged to be space om one an FEHY o be protect ed
fromone or fBre e§'°e 8fzaiaim j@.swhersimsaicpasdies RE eiscué sadpedableltaidi ng a passi ve

RE communi caliiche i EHaﬁeﬁtiﬁtﬁﬂé‘ﬁ@lbﬂa‘?m%%d%féﬁﬂaﬂ&k%ér& RBALAOR igpdt> 20 The
circuit is

conbi nati on of ¢ 3 gh rein Sald passive

operable to pFBR/‘?sB%rr’HéFg P 7 PisFalee mP‘H’é’Fﬁ"FF pesigned i tae @?%Fomf@’rdeéla%h of said pest
con'zj rol devicds. 2he dEhleeofmidnhna,gumm eém;ﬁisﬁ\gﬁhaléetndﬂﬂﬁéo%llﬁbtﬁé lohgast gne of
sai d pest ;gon es_a erable to provide a
status si ggal tc&%:{f d tg éé’sﬁ?,é REG%B‘HE’&%SP F'6W§§F'd3?°£81%58éﬁ@?ﬂe #P% nember by
t he one or rmlaliﬁfﬁé@{"!‘,*g cEBUMAtive of distaceatentosf saifl bait membet fo prbwidd hier conpri si ng
an interrogat @fatd@@ﬁ_‘;ﬁﬁ%ﬁnéQﬁrs%té’%:c%%aratido?‘tg é}%étr%gnysduo%'@% pnd receive

data correspondi ng é‘gﬁ f er ent I'on sl and said status
signal in respoae siels indigalingsaicdiporie plspincallyran. 30 Oct ober 2004 WO 01106851

- 27 P CT/ US9920.65 1the2igvicd bielaim ni)iflriet wanm‘ssn§habd§!n§téont¥vhﬁg 84ifbs d
i nt er rogat,gr hﬁn{?@r&d@% ga&g} %g%%rn?@i% erable to locate each of said pest

control devices ”C’r%t The conbination of claim 27,
further conpridi nng& agviesofctsing 4 hereirusaid bait member includes a magnetic

material to provide a magnetic signature corresponding to consumption of said
bait member by one or more pests.

22.  The device of claim 18, further comprising a sensor for measuring a

20 change in at least one of temperature, humidity, or barometric pressure.

23. A combination, comprising: at least two pest control devices each
arranged to be spaced apart from one another in an area to be protected from one
or more pests, said pest control devices each including a passive RF
communication circuit responsive to a stimulation signal.

25 24, The combination of claim 23, wherein said passive RF communication
circuit is operable to provide a different identification signal for each of said pest
control devices.

25.  The combination of claim 24, wherein at least one of said pest control
devices includes a pest sensor operable to provide a status signal indicative of

30 consumption or displacement of a member by the one or more pests.

26.  The combination of claim 25, further comprising an interrogator operable to
output said stimulation signal and receive data corresponding to said different
identification signal and said status signal in response to said stimulation signal.



operable to receive said data fromsaid interrogator. 5 29.3008¥5:2004
conprising: A plurality of pest control devices, two or nore of said pest
control devices each including a wireless conmunication circuit, said
devi ces being arranged for independent installation to protect a selected

area from nore species of pest; 10 a hand held_]i at or
WoTupm peisShlepd

operable t lish wireless comunication with eac two or nore
pest control devices individually, said conmunication between said

i nterrogator and a respective one of said two or nore pest control devices
bei ng selectable in accordance with position of said interrogator relative
to said two or nore pest control devitks; and 15 a data col lection unit
operable to receive informatign fromsaid i nterrogator about one or nore

of said pest &dntrbpe papnalian of glgim 26, wherpigsaidinigrroghtar imnohangiheldei n sai d

Wi rel ess commirimoapeiabl t€lotatélbdich of Sid peteSonBrolRRGISAME WiElekd ﬁeﬂéﬁ%@iﬁr en]ffrg: zed
by a stinmulati,gn siqn fromsaid Jpterrogator. 20 31. The system of claim
30, wherein sa2;3 d V\nh%e‘l%énsbg'a{gogr??rﬁﬁ'%gt F“B‘ﬁefa"g‘&?{ﬁ"lsa PR fAeRten 4t acti ve RF
conmmuni cat i on openable ka reced@. saifilvatadsost waid interradatdrm 29, wherein at | east one of
sai d pest gontigol AQVd&SsSombiilgudes a bait, said bait including a magnetic
material. 33. The sygtem gTblngi m 29, wherein at |east one of said pest
control devices 28Puiblyoheast eantraldgvieesn iwertr aloresefisaid pest Bdntrolgiayicey st em of

clai m 29, whergéting@dinh aWireRlse SEmBANTRMSH Gk, QRd Bbicdibbin Q. qg@@?o'? of said two
or nore pest c%ntr I tdegalué]es IS operable to transmt a dl? “er ent
i dentificatiof 5%@3’? SRR (RIPG i aReisrief grea fom e 05 BPE SPeRIESH nore pest

control devi®est, in response to a signal fromsaid interrogator. 30 35. The

system of @l ai m 29 I ' ntral . devices each include said
wirel ess clgrmuni cal F%ﬁ‘ﬁ%@rl@ﬁf?@';&uﬂg&%ﬁb{eﬁ%g%%@?h PEFCSLORMRASASP Wi & speci es
of pest, and &Achaf&rid pragimope pashenngelidewicesdadividiatie saiil commuanigeticoupl ed to sai d

wirel ess compuiesRddidintefrbdatdtiahd a fdbskipe i@ &dd kjo arranged to
idiftefibdatdtla aO;J ki ﬁe@@éﬁﬁﬁd&%dr@ﬁ&%%%ga said one or

be altered by 30 Oz)t.ober] %%4 W 06851 2S5 PC | US9911 ) (

more speci es SFVFEOFING &° iﬁ% '3 8ccgrdsncs WihRogitien of saidinigrosatoprelatigio s ai d

ym' rel ess conmmssaid et orarprepastenntrolidevicespanse to a signal from said

I nterrogatgr. a data collection unit operable to receive information from said interrogator

about one or more of said pest confrof devices.

30.  The system of claim 29, wherein said wireless communication circuit

includes a passive RF transponder energized by a stimulation signal from said

interrogator.

20 31.  The system of claim 30, wherein said wireless communication circuit
includes an active RF communication circuit.

32.  The system of claim 28, wherein at least one of said pest control devices
includes a bait, said bait including a magnetic material.
33.  The system of claim 29, wherein at least one of said pest control devices

25  includes an environmental sensor.

34.  The system of claim 29, wherein said wireless communication circuit for
each of said two or more pest control devices is operable to transmit a different
identification signal to uniquely identify each of said two or more pest control
devices in response to a signal from said interrogator.

30 35 The system of claim 29, wherein said pest control devices each include
said wireless communication circuit, a bait member for said one or more species
of pest, and an electrically conductive pest detection loop coupled to said wireless
communication circuit, said pest detection loop being arranged to be altered by



36. A system conprising: at |east one pest control device jy§,igiRgos Pest
sensi ng nenber, said nenber including a magnetic materi al, salJ magnetic 5
material providing a magnetic field that changes in response to renoval of
said magnetic material from said nenber by one or nore pests, said at

| east one control device further including a cirgui able to
MEFipesd s,

generate corresponding to said nagnetic fiel e system of
claim 36, wherein said circuit is further configured for 10 wireless
comuni cation. 38. The system of claim 37, further conprising a device
operable to receive information transpmtted by said wireless

comuni cation. 39. The system of cl ai &3, wherein said circuit includes at
| east one nmagnetoresistor. 15 40. The system of claim 36, wherein said
pest sensing nAARLE o BIOEFREFILAT @St toRrovdempest fetedtion sigrep! duguah Aeignet i c
material and switelbssporharidation Sicginialresporides B 8IRAA frof@ard iMEHER8tl.C Si gnature

t hat changes ag saiAds ?@rintc ims .clonz#,redt. 41, tThq ﬁ@tem of claim 36, wherein
said at |east One Peer - Contror Hel SRE O AP ATl VIR Qliding 8@fRlor to neasure
at | east one ofensiegipembgrusaigd méraler dtickuging amégn&io nixterialresid magmetiessure. 42. The
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15 40.  The system of claim 36, wherein said pest sensing member is configured
as a bait including said magnetic material and said monitoring signal corresponds
to a magnetic signature that changes as said bait is consumed.

41.  The system of claim 36, wherein said at least one pest control device
further includes a sensor to measure at least one of temperature, humidity, and

20  barometric pressure.

42.  The system of claim 36, wherein said at least one pest control device is a
plurality.

43.  Asystem, comprising: at least one pest control device including a member
to sense at least one species of pest and a communication circuit, said

25  communication circuit being operable to fransmit a device identification code and
pest detection information.

44.  The system of claim 43, further comprising an interrogator operabie to
generate a stimulation signal and wherein said communication circuit includes a
passive RF transmission circuit responsive to said stimulation signal to transmit

30 said device identification code and said pest detection information.

45.  The system of claim 44, further comprising a data collection unit operable
to receive data from said interrogator.



47. The system of claim43, wherein said at |east one pest Qaihdisidr 286yi ce
further includes a sensor to neasure at | east one of tenperature, humdity,
and 5 baronetric pressure. 48. The system of claim 43, wherein said nenber
includes a magnetic material to provide a magnetic signature indicative of
a degree ofghgsmal of said magnetic material from saperpgisen. 49. The
system of claim43, wherein said at | east one pest control device is a 10
plurality. 50. A system conprising: at |east one pest control device
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first environmental sensor and pest detection status determined with said pest
15 sensor.
91.  The system of claim 50, further comprising an interrogator operable to
generate a stimulation signal and wherein said circuit further defines a passive RF
transmitter responsive to said stimulation signal to transmit said information.
52.  The system of claim 51, further comprising a data collection unit operable
20  to receive data from said interrogator.
53.  The system of claim 50, wherein said first circuit defines an active RF
transmitter/receiver.
54. The system of ¢laim 50, wherein said pest sensor includes a member with
a magnetic material to provide a magnetic signature indicative of a degree of
25 removal of said magnetic material from said member.
85.  The system of claim 50, wherein said at least one pest control device is a
plurality.
56. A method, comprising:
installing a plurality of pest control devices each including a bait for one or
30  more species of pest and a wireless communication circuit; and
interrogating the pest control devices with a wireless communication

device, the wireless communication device receiving a plurality of identification



57. The nethod of claim56, further conprising receiVving peytoastdreoby
status information fromeach of the pest control devices with the wireless
comuni cation 5 device. 58. The method of claim57, further conprising
transmtting data to a data collection unit fromthe wreless

comuni caty,Qp,RYi ce. 59. The method of claim56, whergirfsidiesiwi r el ess
comuni cation device is in the formof a hand-held w rel ess interrogator.
10 60. The nethod of claimb59, further conprising |ocating each of the pest
control devices with the interrogator. 61. The nethod of claim59, wherein
the wireless communication circuit ingludes a passive RF transponder
responsive to a stimulation signal fromthe wreless comunication device,
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further conprising npnitoring sald nagnetic signature to eval uate pest
bai t consunpt itthiofeARFaHR-held @irelessdntaEeg®dt of clai m 56, wherein the bait of

each of thg pessi CURd iethod sieiting8S firheb@InprtiAgiobAindBac®i Pe@efly subterranean
termtes and said, insta Includes placing at |east a portion of the
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the bait for Jfirelesscamnpyiicatipn depige, [ygpsqassive ngtransponder sending a respective

15 one of the identification signals and a status signal indicative of pest activity.
62.  The method of claim 56, wherein the pest control devices each include a
sensor to measure at least one of temperature, humidity, and barometric
pressure.

63.  The method of claim 62, further comprising sending data to the wireless

20 communication device from the sensor for each of the pest control devices,
comparing the data to pest activity in the pest control devices, and predicting pest
behavior based on said comparing.

64.  The method of claim 56, wherein said bait for at least one of said pest
control devices includes a magnetic material operable to provide a magnetic

25  signature corresponding to bait consumption.

85.  The method of claim 64, further comprising monitoring said magnetic
signature to evaluate pest bait consumption behavior.

66.  The method of claim 56, wherein the bait of each of the pest control
devices is selected to be edible by subterranean termites and said installing

30  includes placing at least a portion of the pest control devices at least partially
below ground.

67. The method of claim 56, wherein the bait for each of the pest control

devices is of a pest activity monitoring variety, and further comprising:



control devices fromdata obtained with the interrogator; afifoligd@lobing a
pesticide bait nenber in response to said detecting. 5
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detecting at least partial consumption of the bait for at least one of the pest
control devices from data obtained with the interrogator; and

installing a pesticide bait member in response to said detecting.



