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111 Monunent  QeLglaGy ndifdL@0ARR). 11§ ond g\plapﬂo%gtg%est S0l relies on the blanket
application of chemical pesticides in the area to be protected. However, as a
result of environmental regulations, this approach is becoming less desirable.

Recently, advances have been made to provide for the targeted delivery of

15  pesticide chemicals. U.S. Patent Number 5,815,090 to Su is one example.

Another example directed to termite controt is the SENTRICON™ system of Dow
AgroSciences that has a business address of 9330 Zionsville Road, Indianapolis,
Indiana. In this system, a number of units each having a termite edible material
are placed in the ground about a dwelling to be protected. The units are

20  inspected routinely by a pest control service for the presence of termites, and

inspection data is recorded with reference to .a unigue barcode label associated
with each unit. If termites are found in a given unit, a bait is instalted that contains
a slow-acting pesticide intended to be carried back to the termite nest to eradicate
the cotony.

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.
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control systcenpfigi@ly: i ncl udes pest control devi ces (110) installed about an
area or building, (22@ These devi ces (110) each include a bait menber
and a cormuni cat i@ P%?:H?SttCOW%@W@%@B%WW@W?@W%%W% the form

of a passive RF 430, Qﬁé E§t2§)§1h'f?of Setibd %ET@P ﬂs ah&g'b?altfaﬁﬁgm%fﬁgﬁi detl%sét at us

and an identifier uni pestcontr evi ce el d
i nt er r ogat ofransmission frorn the pest control device.

According to another aspect of the present invention there is provided a
method comprising:

installing a plurality of pest control devices each including a wireless
communication circuit;

positioning a hand held interrogator to receive information from a first one
of the pest control devices by wireless transmission; and

changing position of the hand held interrogator to receive information from
a second one of the pest control devices by wireless transmission, the second one of
the 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:



(30) is provided to locate and conmunicate with the pest copthQbrdewhees
(110) via the conmmunication circuit. A data collection unit O (40) to
accurnul ate data gathered fromthe pest control devices (110) may
alternatively or additionally be utilized. The bait nenber 2,1 may be
configured wwth a magnetic conmponent topprovide a magnetic signature

i ndi cative of the bait consunption behavior of targeted varieties of pest.

The devi ces opti o) - gD, i .
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PEST CONT TECHNI QUES BA ND The. present i.nvention relates to pest
control tec FWBS@%H%GW"@?S&%&? F?Sgﬁ?th‘lgl §pe %{Jfalﬁcﬁ” Oy pest f?ntrrféll at es
to techni queryices baak BEELRN FR bSO AR FithPUERRM & saRBBkerfkRRldt blafiRVicces
spaced about an area to be protected fromone or nore types of pest.

Subt er r anearsaiddweior erora pest gopizoliderigbsiahg t r oubl esone type of pest with the
potential to cause a%evelpﬁe .damage to oden.structur.es. Vari.gus[ schenes have
10 been proposed XHEFIHFCHEY UnE SPRTPISIO AR EPLAMATIGR fiop flf FHETOSY: s of
bot h the i nsBekt chaGr ARt BSSEd paslEbitol devideQnNe approach, pest control relies
on the bl anket application o]f) chem cal Eesti cides in the area to be

prot ect ed. Howevekccoringto sdkapothes faspagt py e pEeserll inyaiondhere as provitded a

approach is ] desirable. Recently, advances have been nade to
provi de for s?ﬁgﬂ&é}gﬁ%’%@gdel ivery of 15 pesticide chemcals. U S Patent

Nurmber 5, 815, 090 at defSu on8 @3¢ consiptievice Amdidirg cyesretsiti reehpet, tsaidt ermte
control is the S ENTRI.CONTM system of Dow AgroSci ences that has a business
address of S¥IPIIRIGNE p 388K MpleHRh SUP Srashetic makrighproviding :Megasist em a

nunber of ury i 1 I ial; B LR the
G ound aboutiox HaEFnEY ket Wl bl FBHEY Ehice Thftnd B0ERL
_routinely byirauipepdraidont galeraernvignel doorespdndingyte sewaragnietit ekl t es, and

i nspection data is recorded. . wth reference to a uni que barcode | I
h5s0ct at od v ¢ h ARSERIGH Sl Fiofet ATREEOLTE PSR RT SRR UE B0 bar
is install eqygtaﬁgcﬁﬂé};ﬂgas a slowacting pesticide intended to be carried

back to the termte nest to eradicate the colony. 25 Unfortunately, these
units are soneti mbdeadi ph¢ peditconwol devateimgiudarg ik meembdreapissnse atr kastldrieng i n

excessive tine.spept i.n inspection activities..For nmetallic units,.nnetal
detection edorprefit PRI'GHI Bec"a‘ﬁ‘ﬁ“?l%’%% 8r%teé381-duﬁ°IﬂWiuPl°Ft6%th81H? stﬁﬁ’\ﬁever , a
A 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:



significant nunber of buried nmetal objects are typically fagOctbhhert2ines
vicinity of houses and other structures that would hanper unit detection
in this manner. 30 Moreover, it nmay be desirable to nake the units from
nonnmetallic materials to such an extent that they are not readily | ocatable
with netal detection equipnent. FurtheRmore, alternative techniques for
gathering data relating to pest activity are desired. For instance, it is
desirable to r edqﬁﬁal‘hﬁ@ a%ﬂr@r‘dﬁtty d}fpetst' &Tﬂro[ gaMbds R el Pa 88k &7 dfad Py pest
control services. it is'desirable to 35 enhance the reliability of
dat a gatherungﬁﬁp@mﬁuﬁmﬁgEmddﬂwuﬂ@bmammnmumsoncmmmteh¢n5|ve pest activity
data. 30 Cctober 2904 tﬁ K Ok .THE | NKENTICN According .to one aspect
of the present i AUERPEBInE epe antbql(gﬂ”ﬁ%ﬁjw FrEEFROES COmHqatipp gevice,

instal ling ahpestel®stoihuri@yios cvite! ediiasan ?M&'ﬁlﬁ?'df%bﬂﬁicﬁhé& Widhalsand
locating the pest control device after |nstal ation by receiving a wreless
transm ssi orfa¢h saitespong@gt toc ardifistent ont caf. thacesst diongok devpest Heningaspidct  of

t he presentlhéﬁggah%n there is provided a nethod conprising: installing a
plurality of pes htrol devices each including a wireless comunication
circuit; positioridditichah&sithshehbodimiests) Hpadtefedtores i obfectbOnaptdsant from a
first one qof the pest control devices by wireless transm ssion; and

changi ng podifsngan oifha]t HescaEg denpereat i fma r the glipwimas cande descriptipm fegpieiedon f r om
a second ongnf, the pest control devices by wireless transm ssion, the
second one o the pest control devices being spaced apart fron1the first
one of the pest control devices. According to still another aspect of the
present invention there is provided a pest control device, canprising: at

| east one bait nenber operable to be consuned or displaced by one or nore
speci es of pest and a passive RF communication circuit responsive to a
wreless 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 another in an area to be protected
fromone or nore pests, said pest control devices each including a passive
RF comruni cation circuit responsive to a stinulation signal



According to still another aspect of the present invention LEbdr2004
provided a system conprising: 30 October 2004 - 2a a plurality of pest
control devices, two or nore of said pest control devices each including a
Wi rel ess communication circuit, said devices being arranged for
i ndependent_installation to protect a selected area fromone or nore
speci es of WRPBS, hand hel d interrogator operable to BSTHEPAEH wirel ess
comuni cation with each of said two or nore pest control devices
i ndi vidual ly, said conmunication between said interrogator and a
respective one of said two or nore pest control devices being selectable
in accordance with position of said int3errogator relative to said two or
nore pest control devices; and a data collection unit operable to receive
information from said i nt BREGRESERIPHONQF TieDBAWINGS of said pest control
devi ces. Accordi NOFIgO1 Blaldeordhifite Sewd? RBEE oAl oflpl8) oBhifeF Bfltend NVENt 1 ON Lhere
; on

is provided a system.  conprising: eas pest control device

i ncl udi ng a p@?éé'%?it%pr%ﬁb@‘e,n '¥hi d  nenmber including a nagnetic
material, said magAigt2 i avishesf seibctél @athehitd tik STBBARY Fig, 1 I pbatidhat changes
in response to renFiégISa%E4sgig EJgn%r al gevj ce f)‘ufrt her i ncl udi neg a circuit
operabl e td generat 8 8 SrgRal S EorTEESEREY KEWs 87 LU WYReo Rest PP ¢ 4.

Accordi ng to ievice acgarding &y thapreesrtt invéntioh thapmes entised intha bystam iy @ i S
provided a sush@htor pATREAA). NY: at | east one pest control device including
a menber to sense at |east one species of pest and a communi cation
circuit, said comfidi tiagidiseram ¢f ealeetedeircHiyy obipe pystsineoftfig. dr ansnit a devi ce

i dentification codeigagie afiewthafiel &R dxampledf £proBiss hthe SO HvBdioho Still
anot her asltbect i

f_the esent..invention there is provided a system
conpri si ng: attmﬁgﬂ?eBﬁ@rrﬂ%cg‘f"thctﬁﬁ?ﬁ m%fxft\'ﬂ'ge i ncluding a pest sensor, a
first environment aFigs.Jand Brare epiided asserobly tiewpeiradebenditgpeapraini cat e
i nformation C%ﬁt?o?ﬁ’é?ﬁwiae&r&i@t@tﬂeirﬁr%nt iﬁ‘%\g{ignonment al characteristic detected
al se n S

with said first environnenta sor a pest detection status determ ned
with said pest sen58rdis Aegfizaram of vseend typeefeestsontt pustam aicoding pr esent
i nvention then@thepradem iverdidn that MBLAURAne SRS dBGce G RideCE QRS 2004 - 2Db
installi nglrsa pl ur a'l:il t%) is(.)f iEeSt gogqt rol devices each including a bait for
one or nore speci 863 B paiagrampha fird;tyrgobeest easirAl MHFtEMEAFEAIRG PR t : and
i nt errogat i ng prdsentrsitiop dhat indLdedehe pestcontrbiitedicerdfRRseBand®MMUNI cat i on
devi ce, 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.



the wirel ess comunication device receiving a plurality of jydeqthdieaki on
signals each corresponding to a different one of the pest control devices
during said interrogating. Additional forns, enbodinments, aspects,
features, and objects of the present i nvention shal | becone apparent from

the draw gg;olﬁ&gbdescri ption contained herein. 30 Ogl-9kRés1é§194 VO
01/ 06851 | US99/ 16519 BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a

di agrammatic view of a first type of pest control system according to the
present invention. Fig. 2 is a view of selected el enents of the system of
Fig. 1 in operation. 5 Figs. 3 and 4 are expl oded assenbly views of a
first type of pest control device according to the present invention that

i aqram of sel ect od oi r BAPERG TSN PRIHEPRERRRBED ey Y ' 10
fl owmchart of one éxathpberpode o promotimsan wilerstapding efsenprincipeeofthon 10 t hat may
be performned Méngoﬁ R&e réﬂc%tvﬁmow befth&he t&fhe (?H%ﬁdimZnt@ﬂﬂst%te%ﬁth%Xp' oded assenbly

views of a secon pest control device according to the present
i nvention. Fi¢awiogy @dﬁpww'mga@ﬂeavwbﬁusadmﬁ@eﬂww ltyékt control system

according 5tmévaanewses@nﬁdewmberﬂiatﬁ@nrhltbabn bffisd %séoftth@mﬁm&n igontrol device
of Figs. pest control

system accor St?uﬁrabs[ 'Bt%f'#éj ngglgegﬁp@ ?Ri@ﬂ‘?ﬂ%ﬂ“’?‘ﬁ%f’fﬂ%&ﬂﬁd%g pest control

devi ce of Fi gsubodirents, 8nd dﬁyguthéﬂappbcaaorfsloowetpanmplesfofﬁfeen\enﬁumrdse of a process

O e P 55© Mest MG ALER e LehRimelZRd RGPBTLAT dod ook UyeBBhE™ O P19 9

or Fig. 10. a di agr pes control system
according to QmWhﬂbtﬂﬁ'é‘@émnfﬁlﬁVént ion. Fig. 13 is a diagramof a fifth

type of pegt contrnymm&ka@é@degtccbﬁt%t@&téqé@bfroqeeﬁ\wﬁn%oﬂhas@&e&mtrol

devi ce accordin sent invention | agram of a sixth
type of pest B I‘?rbl g?&é‘?é‘ﬁ\s i2Aards t%@“*&“f"’&lﬂ"ﬂ%“f%‘éa"ﬁgeﬁé control device
accordi ng to fess, pcbkaestbterranear temnites. 2Systang20 idludes aaufiboves pegtt of one
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t he system of
110 are specifically designated by reference numerals to preserve clarity. System

15 20 also includes interrogator 30 to gather information about devices 110. Data
gathered from devices 110 with interrogator 30 is collected in Data Collection Unit
(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



PCUS99/ 16519 - 4 DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Fyy otibgeri?dpbRose
of pronoting an understandi ng of the principles of the invention,
reference will now be nade to the enbodinents illustrated in the draw ngs
and specific |language will be used to describe the same. It will 5

nevert hel 5§ fiRssynderstood that no limtation of the sggaRedfssiohe i nvention
Is thereby Intended. Any alterations and further nodifications in the
descri bed enbodinments, and any further applications of the principles of
the invention as described herein are contenplated as would normally occur
to one skilled in the art to which theg invention relates. 10 Fig. |
Illustrates pest control system 20 of One enbodi nent of the present

i nvention. Sy i.s . arranged to.protect buil din 2 from damage due to

pests, such aEIE@E%%g?S}Ig%%gﬁve[ e?°ﬁ‘?&°8'g°?’ @S‘fg "‘?ﬁd'ic’ﬁegfmzt@gaugnﬁtnber of pest

control devi cthesditaturessirtstith niber exboples wherk dést gor2! devioe FiQyis ditectanitby a f ew of

devices 110 g | : | s.t0 preserve
BpeSASAL ihEahdnte gé,g%ﬁgﬁowrggf%@r%@&?%&g%& bRt

clarity. System 15 20 also I ncludes interro er I nformation
about devi cesMemersbag is tyripattisedd from devices 110 with interrogator 30 is

coll ected pn Dat a Manitb@@taseinbiyri30 aiso PeldieSupbbit ME@bera@Meippsdt i on i nterface

41. Ref ' ddi tj.gnal Ly to Fi 2 t ai f th ti f
Systom 20 armenpe {af Wt feprie iy corbedied yBare BRI eifodet e r ovi der B i <
shown oper at i pgne@ig portie 137g Support3tentter 1 34 @sa ivgadse ngeksiBY betveerol  devi ces 110
| ocated at |le i°*1%&%@h%ﬁ§'eb%9%%w§§%f?ﬂﬁfﬁ¥r g%\(/)}g &g&eﬁgfg rﬁag%@;m cation

technique. In this exanple, 1ntéerro WN 1N 3 hel d form
conveni ent f ofakigeelFgricaniie eongupemer displaces ysreatste whichwnerdiodnas conmuni cati on

with instabl edssdmplya80istitdly todd dihdsed alh ond ERMISHiREe$WSuBIIZRaRNd 11TS
operation are de.gecrl bed in cor;l ction ﬁnth Fi g_é 5 25 and 6, but first
further det ai [FEVESHRYBPYT REMBETY %Fé@’@ﬁ'ﬁ’ PP EEHC EHRALOBIOUARHEL 110 are
descri bed wit bs palffpeapglene t 0 t he expl oded assenbly views of Figs. 3 and 4.

As shown in Figs. %@g‘g‘?ﬁgﬁ%&wﬁ%%ﬁ%%dﬁ%ﬁ?gﬁéwﬂ Elﬁ’ég%?"é%?ﬁ activity

moni toring assenbl _Nonitoring asse ) WO bait menbers
132 each nade13Gipsydes pensingmember Hi1 posiionsd detweemenecf bail memieads $392ci es of

pest. For 1530amKeyBpdrEmemikr i 34TESEHEIE mbaBer Y iRfAks RBstRIB2QbmAngrat eri al  t hat
is a favored fo directed to subterranean

termites, bai o8 el s Schd Pl ik PR it B FSTIEiSP e RE bl bl ock
Wi t hout a pesisoietied eontautertson Snbstraten 50 bheemiecaBplsdamibofrom ammtéms, bait
menbers 132 gy ik Qrddg8l lobeI8n i RPLinaRRE d?@ﬁa@e%’b%e%ﬁﬂﬁg p&g/»&ésaggl 16519
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



-5 include a pesticide, have a conposition other than wood,300Oc@Bber 2004
conbi nation of these features. In still other exanples where pest control
device 110 is directed to a type of pest other than termtes, a
correspondi ngly different conposition of bait nenbers 132 is typically

used. 5 Mowbhssksag assenbly 130 al so i ncludes support pEmiesi6dsd. Support
menber 134 includes handl e 136 connected to base 138 by el ongated central

connecting portion 137. Support nenber 134 al so includes neck 139 between
portion 137 and handl e 136. Typically, support nenber 134 is made of a
material 5 that is not significantly cEnsuned or displaced by pests to
whi ch nonitoring 10 assenbly 130 is likely to be exposed I n one exanpl e

di rect ed 1o subi Go8RTALed FoflE it SYRRTRLIETRS! pddchserd p6ed from 2

pol ymeric resin conpound orlng assenbly 130
further includessgsdg ”$e€|?§61511€@ SUP@%TW%MGCM mapbe bqwetlhtﬂe@h@'@ml ng member

151 posi ti oneen béricsRe dr diSledogdifdriy AREAG etHba2s whald 3B RHRRAr t nenber 134,
Sensi ng nmenber 'i.eﬁ\)\'/b{'?ml udes substrate 152 carrying electrically conductive

pat hway 154. B4 terminates in two electrical l y isolated contacts
156. Subst bat e 152Maofitonngrassamilb130i atsofimluaesisipportnisk Tt Supght diskhag i s

dtob b d t
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2004 WO 01/ 068511 ColrelitenSeShhmdston 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



-6 151 opposite the side in contact with support nenber 134g&abkerPoobers
132, pest sensing nenber 151, and support nenber 134 nay be bonded

t oget her by an adhesive or coupled together by another nethod as woul d
occur to those skilled in the art. 5 Monitoring assenbly 130 al so i ncl udes

support di Support disk 140 defines slot 142 t neck 139 of
support rre%gl}é%}ﬂ and retain bait nenbers 132 and se%gﬁ%gﬁﬁﬁglﬁber 151.

bet ween base 138 and disk 140. Typically, disk 140 is also nade froma
material that is not substantially consuned or displaced by pests to which
nonitoring assenbly 130 is to be exposed. Disk 10 140 defines surface 144.
Surface 144 of disk 140 supports ci rcalt substrate 164 of nonitori ng
assenbly 130. Wreless conmunication circuit 160 is defined by a nunber of
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15 conponents tri. A pled to,coil 162, nication circuit 160
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respecti ve onteroites, haysingEidantiSep H80 e made ofiERfertosdtor emmopkiect ri cal |y
conducti vesl ogay,y,\érpchemt hway 154. Collectively, communication circuit 160
and pathway 154" of sensor 150 are designated as pest nonitoring circuitry
169 which is nore figBRythgeliysiratgs mopitoringCircaitny 463 ofslaviod 119 amlg. 5 hereinafter.
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t he struct ur ecagsRding isentiication yignal fpr Aed@si10- eftficatluBeodel 5 eay be

in the form of a predetermined multibit binary code or such other form as would
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



defined by housing 170, such as channels 179. Typically, hQ%qmg&mgégopnd
cap 180 are nade of a material resistant to damage by the pests and the
environnment to which device 110 is to be exposed. In one exanple suitable
for subterranean termtes, housing 170 and cap 180 are nmade of a thernoset

or thernoplygsisegsi> polyneric resin. Fig. 5 further il pegs@basiononitoring
circuitry 169 of device 110 and conmunication circuitry 31 of interrogator

30 alternatively designated as wireless conmunication subsystem 120.
Included in circuitry 169 of subsystem 120 is communication circuit 160.
Communi cation circuit 160 defines sensQr state 10 detector 163 that is
electrically coupled to pathway 154 of sensor 150. Pathway 154 is
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-8 integrated on a single sem conductor P egr at ed
circuit nodel ({O)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



nunber MCRF-202 supplied by Mcrochip Technol ogies Inc. \M§0Qy§dg9§b@@ss
address of. 2355 West Chandler Blvd., Chandler, AZ 85224 6199 may be
utilized to provide comrunication circuit 160. In other enbodi nents,
different 5 arrangenents of one or nore conponents nmay be utilized to

col | ecti VgYoiRkss) Separately provi de communi cation cCi r Ggplysdd@sie! N an
alternative configuration, conmunication circuit 160 may transmt only a

bait status signal or an identification signal, but not both. In a further
enbodi ment, different variable information about device 110 nay be
transmtted 10 with or without bait status or device identification

I nformation. In another alternative, ‘comrunication circuit 160 may be
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defined b an circ ed state machine logic, or
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exanpl e, ©Pntused Wit inffrogatdr@op@its coldotio s 42 BRY devid€s Pfos wolki@eéa! |y provi ded
on the sane 'nihgge%%?wtb 'ﬁ't chip. 1/0 port 37 is configured to send data

fromlnterrogtg\ collection unit 40 as shown in Fig. 1.
Ref erring back t oRpieging genefrally thiEgs. dpestiatn apbraBthalnipehiess s§§ie 200 01/ 06851

PCT/ US99/ 16519 mﬁh%@c}ﬂg% ! ?%ﬁmwﬁnm'tgyobaté%ﬁ ﬁrr&ﬁ?& {o cgg %tegrc,{%er face 41 of

unit 40 is confi ni cat err ¥ via 10 port
37. Unit 40 aglrgl@tquﬁe Peneeate 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



processor 42 and nenory 44 to store and process informati omoobéahagedoldr om
I nterrogator 30 about devices 110. Processor 42 and nenory 44 may be 5
variously configured in an anal ogous manner to that described for
controller 36 and nenory 38, respectively. Further, interface 41,

processor Waoyied menory 44 may be integrally provi deghraisedfxSiosane
Integrated circuit chip. In one enbodinent, unit 40 is provided in the form

of a | aptop personal conputer adapted to interface with interrogator 30
and programmed to receive 10 and store data frominterrogator 30. In
anot her enbodi ment, unit 40 may be rerjgtely located relative to
interrogator 30. For this enbodi ment, one or nore interrogators 30
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222 of proce slacludes 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



5 220, a nunber of pest control devices 110 are installed i3y @ctsHhaoads apart
relationship relative to an area to be protected. By way of nonlimting
exanple, Fig. 1 provides a diagram of one possible distribution of a
nunber of devices 110 arranged about building 22 to be protected. One or
nore of these devices can be at |east partially placed bel ow ground as

i |1 ustrat eYOPE¥EEY few of devices 110 in Fig. 10 2. FdF"HF%%@g 220,
devices 110 are initially installed with bait nmenbers 132 being of a
nonitoring variety that are favored as a food by subterranean termtes and
does not include a pesticide. It has been found that once a col ony of
termtes establish a pathway to a fodd-source, they will tend to return to
this food source. 15 Consequently, devices 110 are initially placed in a
moni toring cofPPirest ineragater Eanstmutpte davicks pitdayanged sdihainy termites that
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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



a path along the ground to consecutively conmmuni cate w th emobctbbediogpgual
device 110. For such enbodi nents, the w rel ess communication subsystem 120
provi ded by interrogator 30 with each of devices 110 provi des a procedure
and neans to nore reliably locate a given device 110 after installation as
opposed t owd@yspeie |imted visual or netal detection ap@neenkss. | ndeed,
this localization procedure nay be utilized in conjunction with the unique
identifier of each device and/or the map generated in stage 224 to nore
rapidly service a site in stage 226. In a further enbodi ment, the |ocating
operation may be further enhanced by _providing an operator-controlled
conmmuni cati on range adj ust nent feature for 15 interrogator 30 (not shown)

|
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t echni que t haPP&#¥®8: not incl ude the transnission of identification si gnal s

or a coordinating [FBfer éﬁ\lfoﬁlhﬂﬁts thé‘re%|a¥:§ﬁé}@ﬁé\)f’c% n?d%"?r%ﬂ]d@%’ﬂiﬁérenlt ocal i zation of
devi ces 110 W|t i nter sired. 20 Process 220 next

Pt
encount er s coﬁ%'?‘f’%‘f‘?&l" unﬁﬁ'i‘ﬂﬂ‘lcfrF ‘rPéI'acbE8°'P@§'i"%at'°'0\ﬁ@9ﬁE'F“r%hy'"of t he

status si gfal Sr;atheoalteaﬁqnmd'lerrgsﬂotdeas wdeﬁmh@andnwyesl%smgidaﬂ&m_t e termte
550 returns ¢ Peph e SO0 bl Manees 1ab ol BR0al T et ool B { ogator 90"
Loop 230 may B&rothes gmbadiraerd mﬁtwb'erbaibﬁrqlhamteiﬁd isaﬂdsdﬁvasbn\mﬁnout'ﬂyqai cally, the
rate of 25 re%&l'o@ﬂo%nﬁgoé%gerﬁﬁpwds IP%t%h%gFgﬁéodﬁenﬁ SMqdays or weeks

and my vary he test condi ti onal tive, then Pprocess

220 conti nuesp’\m"i’?? 'E?&g@"eﬁtﬂ?‘”c‘* gt is insiglledadacent futhp nstalleddrvica 1 1& er vi ce

provi der pbacekh &spmtqtyCIDdﬁnd t&dﬁéktlb&é ﬁlademehf'@eraﬁbr%f%tdgﬁ 296, itihe detected
pests. In one est | ol de_pl ace;rE,Ftt%_@nc udes .the . remgval of cap 180

by the servics pr OVIOCEE%’[PI% oﬁa"agﬂr}?ascrf'?ngr? i3S asopsikie I Vil or i ng
assenbly 130 thg devdgedl18 whe tig pest dnbivityiweg défgtted s@matthaestmEMenent device is

instal | ed t hapathy t@ﬁle%UQ%a@@Eﬂvéhé¥réa9?9\;én8@40 Jeﬁ\iepﬁétpeﬁféfdle\{d&2{¥ moni tori ng

assenbly 130, exceP nbers I ncl'ude a pest 180 is then
engaged to ho&tﬁ?rr?@°iy7@e’i‘53"§ecure the new assenbly in chanber 172 This 30

CI:tO o]E)er 2094 WO 0Wre6dagk z4ecp?rasru&%/[ao@5239[sahao@wmﬁmégemf ingur es ﬁew ce
11 roma no n atin operatjo I n ot her
embodi ment s, %ﬁieoi& 3%°§ﬁ§ﬂ go(ﬁ'h T%B%vag.ﬁgﬁ E%Cﬁﬁd dPPF"e?'@h‘qum%nf i guration
of communi cat themspedlmftdemeSHa@koraesnmmmgrm pestididerbaitiis panfotmezindsualiyl y. In 5
another alt ef Ak ke cirel RRREBRAISr ifle iRl b gbdsdqRest | sensing

device by replacing one or nore optionally,
sensor 150. | e &onigring mode ordinarily continues to be performed with mterrogator 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



anot her enbodi nent, pesticide bait or other material is addgdoMmbibd? 2004

w thout the renoval of nonitoring assenbly 130. In yet a further

enbodi ment, pesticide is provided in a different device that is installed
adj acent to the installed device 110 10 with pest activity. During the
pesti ci de pl ac rrent operation of stage 240, it is de5|ra to return or
maintainé'g0 Tof the ternites as possible in the vﬁcﬂfﬂ?@ﬁ t he device
110 where the pest activity was detected so that the establi shed pat hway
to the nest may serve as a ready avenue to deliver the pesticide to the

ot her col ony nenbers. 15 After stage 240 monitoring loop 250 is
encountered with stage 242. In stage %42 devi ces 110 continue to be
periodically checked. In one enbodi nent, the inspection of devices 110
cor r espondi ngetestepe Ppeticide baikmay nepddebe ipstaled iv taseandngencyith hewlpest cont r ol
service pr owwhebvm deSt é&lﬂtylfér%aﬁeésl 130 trik remahea zrﬂﬁyheﬁenﬂqlﬁoaéﬁ if the

noni tori ng jﬁ%ﬁé‘l’é%tiﬁf es, to ﬁ?grformed W th i nterrogator 30.
In 20 ot her %0(5' 7d \epthen |°8Pi2 wtyms te §igas wbdaine@ior repl aced
by el ect r oniadditwni pesticidebaits ilfmg aumﬁonpem iswdetivd dy/detapmink®tiang assenbly 130

conf gur ed - Wohliighal S8ich B3 JsoTBITRE 6 rebS 20K 2 GRIRI B 400, 0f appr oaches

may be ernative &Ff to nonitor
pesti ci de bal"?%eateﬁ‘UbWSthﬁi‘ﬂeﬁ unless theyast foaranditionsl 244 i Regativeo Toeovi de an open

circuit readlr@@tlmﬁmdeoaloawgo%zﬁdﬁ@%&ﬁé&bbﬂmg@w.ﬂfen@ﬂ‘b B consunption has
t aken place relatiyve onfiguration nmoni t ori ng node.

wa
I n still ot héPSEPytp Rgr?qr@@%cegf){%agﬁggg,l 'EP'E!@'elS’éﬂef of 3 gy dﬁ!@torwﬁﬂisnarl ly be
i nspected - |ar|dmaadarbelﬂttge thatfot comblitioreal 242 i ﬁxﬁbaﬁ@ tHae dévigek 198 aredi st urbing the

terrrites stage 242, conditional 244 is
encountered t tédt%g(gf wﬁéjtH a@gﬁ %ndcsiogo @éﬁm’ﬂ? Id continue. If the test
of conditional 24Wdng a&ﬂ#matwmmop%ee monitoang fplsaqdrtlomsest adifiy in stag® conti nue - -
then conditi GapnagAét deSeSIRBRUM=8the }nemfo%&hﬁlﬂs%g'ngt%‘é@nteﬂr& %aﬁ det er m ned

i f nmore pesticide bait needs to be | nst needed to

repl eni sh corfS(RERE BRVeq &% P slage 24gh dp @Oﬁ&@ftea@qﬂvwwceﬁaéﬂ al ready been 30
Oct ober 2004 c\tﬂgﬂﬂeﬂi(ﬁﬁ&&hlterﬁn@ modEMalbe RidikiblRd dedresb®f nuPberP&St i Ci de bai t

may need #50 t&g 'jl“%g) n correspondence with newly discovered pest
activity for devi ces hat remained in the nonitoring node. If the

condi tional 246 t&Eg: 7iand&fifustraiepésy eontrotriemice dtiof26@heretternatset 0 st age 240 to
i nstal | add'eHchﬂ]ﬁnlantRﬁftﬁé ﬁ'éﬁ%t |H@énimn %er@‘ﬂk@%@g%lcgHt?'!’uerggl'etfer'toshl@eeded as

determ ned vi.a con |t‘ona th urns t repeat stage

242. Loops 2 dgst ur%@e‘é{?% y qe\%ﬁ?@%q e&onnecttqm"@thﬁmnbﬁ ReMicesid0 !ﬂﬁ@d@ésest for
condi tional Pdskivesensigedevice 3301 FBensih@@side 3BO hcllddsqws bail RGRSer P, 252 and
correspo %' n% %rewagsl)} @ésgnrib\égl suBgc}rtV\rﬁg nber 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




consecutive performances of stage 242, is on the order of aﬂf@&bﬂﬁﬁ®0@r
weeks and may vary. If the test of condltlonal 244 is negative, then
devices 110 are 10 |l ocated and renoved in stage 260 and process 220
termnates. In one alternative process, nonitoring for additional pest
activity LW Rae 242 may not be desirable. Instead, ghq,Bfakbori Ng units
may not be rnterrogated, or may be renoved as part of stage 242. In

anot her alternative, devices 110 configured for nonitoring node may be
redi stributed, increased in nunber, or 15 decreased in nunber. Figs. 7 and
8 illustrate pest control device 310 of anot her alternative enbodi nent of
the present invention; where |ike ref éfénce nunmerals refer to Iike

features previously, d bed onnection with Figs. 1-6. Device 310
i ncl udes pas§FVIS@"PS(dé”ﬁg?%ndied'@?/P‘Ld;m%%'“C@s@‘?%?“ﬁbe ﬁ'&%%%%ﬂcwﬁﬁ@des two bait
menbers 132 2Owhdesintevogatiar grcales 830 drechctivewipiesd commithiatichdicuitsi®osor 350 with

ST nag T op S nterbaduon SREIEAB it L arkd AR IALRA U o NEERE Rt SOL e

arranged for tween anha ogous to
the assenbly @chtﬁ@bﬁset?§8413lnterrgﬁ‘u0|belqumﬁB%aucommnﬂ)ef@mememaﬁr evi ously

descri bed f0r incli@ifg b3 Incinfed Ts0bsthAe 384) @&ﬂﬂﬁ%fl&{blr‘éﬁlfibcl:é fhe 3 _and 4. 25
Sensi ng nenber. 35 ncl des SUbrs(t% te 352 and conductive pat hway 354.

Pat hway 354 i & ﬁ*@lf”‘f GresGBYeT Régbarydﬂelﬁ%{@ca%cquggﬂtq y broken to
produce an ofntarogition dirduitiyr380.nEommuiniestion! cikoit BYEE cdagrispdbthway 154 of

nbly 130. 4 I 1 i RF
? ?Zﬁspo%der 3@64?‘?0%@}?(@3953&0“"&?% @ c?i'gét'ra ?5{4 Y:c?gfqir’]rﬂr%%@c?ﬁgwgﬁpggnslsggg prior to
di sruption by elsetgeat powpr am«mﬁ%esucee@a@mmam etrotiédhgmiceictell,lve sane as
Wi rel ess qeMMypierpiis@dh deild. CatmmdiiRAtion &r@ﬁl?ﬁb mcitﬁggggﬁarﬁg%g o dah Figs. 7

and 8 in an encapsul ated formintegral wth I ng
speci fical |y PBUSEOge orgnore aptepndag of ”@Eat@BG”"i%W@ﬁQ)V\hﬁsh%'@tb&I led in housing

170. In addi tamecmedmaucbmbmmgsm ofaevﬁ:bevmsﬁoh,ann mgtgsararnwﬁash 30 Cctober
2004 WO 01/ 06 PCP/ /1 519 fr . Devi 310 further
i ncl udes acti ?OEJECT%@ %P %@2 & "tm@ qﬁ%qrﬁﬂg%m\eﬂtﬁgﬁl Bg4at i on

circuitry 380badlﬁeranttm meenan@l ess comuni cation circuit 390. Int errogati on

circuitry 1380 i nclgigesatsania woluad. er
circuit subst rat e 384. tI nt er ro?agét)?égﬁﬁglg?cw tr kg&j%%‘“?ésrn%éﬁg{ﬂhs d of

conponent s 38870 &l {RISPRIFRF00 51 $ensing devigs A3Pe G°'{96T'V§l¥bE€tSF $aNEINg8 4.
Conmmuni cat i ondevidec33d tnncﬁmglt@ntmnmeemfa@a Bhink ci?cultr@@'ﬁ@ Béfink Alohi@mgi ver

Communi cat i on B/ B ir S etfE et cetBhabn BEa - She Rstint ed on
substrat e 394moGitaipperyite S439thin alsindd7@n
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,



el ectrical power source 396, such as a button-shaped el ect rchagp&abosel |,
or 10 battery of such cells. Communication circuit 390 may include a
separate antenna or use one or nore antennae of interrogation circuitry
380. It should be appreciated that conponents 385, 395 of device 310 shown
in Fig. 8 are intended to be nmerely representative, and i ncl ude nore
or fewer %wﬂlﬁ%"hts that may be different in appearaﬂ’é:ér ?[%‘ *Bhpstrat es
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 circuitry 370 define nonitoring
devi ce 345. Cap 180, operates as previldusly described to renovably encl ose
noni toring device 345 within housing 170. 20 Referring to Fig. 9,

comuni cat i onO"RpEYBSH nBusle Grcoptrriiens oihenlsaia lnpaforpthe opératioprobgmite i nvention is
shown in a bl md@edttrmgaﬁm.ﬁgﬁem where previously described reference

nunerals refer to ke f res m 320 i ncludes interrogator 30 as
previously descri 5& corur% erv,cﬁa4 éﬁ'f’ 2B p8tivgfragsmikesireceivAt H6i ve pest
control devi cepegdtigely ami!edmmomssédreéz|l€rncasmrt342é(bper£t’®ly$da@m&ﬂ6 360 is 25

coupl ed 1 05 DB o3 4eilestS A0 LN RNSE EIRL) KBLL LT oDl Esentod, by @ s teh

to provide a pes activity sensin d for
nmoni toring a¥WERINGY 484, syqtq:m 89.rr©§p&t:tivelm Datacalection mew alsd incedes an

excitation cl hethde A%k pridusy €68iNEAI o (R Gt Abbn FokimGhdoitd} LS 381 and

383 may be co IIgured rl’r;%g % to circuits errogator 30.

Li kewi se, b PP gMRodineggt at§§§”e§[‘i"1§‘ usit 340 is @ tae WA ofw eustom di f ferent coi |,

g coLmD_n coi |mesmmumtwide‘iimdswopﬁmadk@@tﬂfc&iect datd FoMh b hmstB8r | S ener gi zed
y the in ctive wre muni cation circuit
390 (see iy Qﬂgfgwqﬁéﬁﬁﬁg’%ﬁ‘gg%ge@ S grlee '?B’?ﬂ”'éﬁfsc%?‘t' eddhthe M Ot ober 2004
WD 01/ 06851 -%= faHWENOEDSQfQV‘&IBBDI@ opmoteaubtomeympmrehis detaitedoptavidk ter  or ot her

| ogi ¢ to per fipdigaddreat@rer ati on of device 310 described hereinafter. Data
coll ection device_340.includes an active transmtter/receiver 348
operatively coupl 899 grRall &g 42, ons rspeess fer omuating sysigmed2 i vel y coupl ed
to 5 nenory 3z1¢lude§>metamsg;a)nurﬂ§bioﬂwdtcfmmrdﬁv:&%@ﬂﬁqxh@ﬁaﬁd%?d%das processor

42 and ngpor y vely. a collection unit 340 al so
i ncl udes i ntférrc?bace 141? %g%é\g/?eguﬁv@e%%{so %fé?i‘gﬂﬁmemf%rmgafe%m th 1/0 port
37 of i nter r dinberof npges. | In ophmodarbassivebanspontizt 36Wi blinadstédwithuni t 340 is in
the form of anteﬁﬂ@tamoaé%mu?&dymetﬂerﬂ)oléoﬁcﬁr%& BrePBadio i e ﬁ%ﬁf“" ces to

coll ect data ft{)om a nunber of 10 unit erbod dat a

col | ecti on urlffermelen fearesentaliveielp qevice ilentifigh 3ad bait Status. 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



of a laptop conputer with one or nore custom conponents i nsfahdickbeoa
provide the indicated features. Referring generally to Figs. 7-9, one
process for operating system 320 includes installing a nunber of pest
control devices 310 in the manner described 15 for devices 110. Once

i nstall ed, s 310 are arranged to be interrogate Rsgber of
nodes. %ﬁglldr?gsg passi ve transponder 360 is stimul gPdTajsgw Pl‘li

|nterrogator 30 as described for device 110. Accordingly, interrogator 30
receives information representative of a device identifier and bait

status. This information my be downl aded frominterrogator 30 into data
collection unit 40 or 340. 20 In anoth node of operation, transponder 360
is |nterrogat 380, on- board device 310. For

terro tion CUItr
Lhis mode. ;g FommbaSRbn il cbireetie SRR TEAR S PS40 sends. an
i nterrogati on cicanit38hehd retransmits1ititol dasd doldection wriilB40 in3B®foarh oftvRice 345 from
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comands speC| ation circuit 390 of
gi ven devi ce 800 devoediar ﬁ@ns@@ewrgcal\@naéaeconmﬂmdsrmmn terhés RBevi ces 310

and respong t%rﬁnaﬁogmma@mmmrmérmmonspgpgmasaﬁxn&)&oe&é @rmned in

accordance with identification codes specl each transponder 360 of
devi ces 310. @FERYHAnRIEIhRER 8 trrpgmitersesgver{TERFER) E’ﬁa@bfﬁf%‘-bﬁ ate
command, it $@nsatteryaridesceiver tmmam@wmeg st dombréditsah Eitthén, 381 to

generate an RF Thi n_sj.gnal . energizes
passive t ransﬁ%cncfggq%g%f ngr gr(sath%%gea?rf’ Vide azitrﬁ’lé;‘pea{ﬁﬁnt t'@@?ﬁ'{t'&? 2% i on information
via an RF tr areeaivieg cicouits, Rspesitivaly. circuit 383 receives the transmi ssion
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recei ves the MPBPRigIusiated: whergke @@é‘i"\?éf’“m%'ﬁ'ﬁé[ﬁvpu%@smd Fefertansmits it
to data col | edidfeaturesi $ys&ﬂﬂ4:aonnd1daies b aumberof davick¥ 310009 INaAS | ON.

T itter/ ' th f d f devi ce
310, Tr anom ¢ BEP1 Saast Byt 8l {8 bt PHE b stk PORRSEEIA (s e 5 1 or et
to a format sdiegratpmatidally depictadpuFigtibokadiwnidodipsisdes d8vige 25dn at or age in
menory 3445 Aditidthollidhite sficbleABHHcbhE RGhY #2 asBHRAEHR)  br oadly

refers to transmtters and receivers re circuit
conponent s i n"RYSIHRIAD. SusieetiAdurier inglidesepliele 43Gwith dta collpdiopkmiti ded as

i ndependent tggnsmtting and receiving circuits, respectively. 10 Referring
T R = i R A R
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



| i ke features. System 420 includes a nunber of devices 310 jy\Séighdr@dosn 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
conpar ed tWgoolaests! Ng 170. System 420 further includes pafisedRs1430 Wi th data
collection unit 340. Referring generally to Figs. 9 and 10, the flowchart

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 Ruilding 422 as representatively
depicted in Fig. 10. In stage 524, a map of devices 310, 410 specific to

the device id i fi i i i i logp. 5 is entered with
stage 526. | nﬁlg{ g%ﬁéwfgéé ét\r}gﬁt%‘g P ilgﬁg?rs? Q/%%ﬁ%ﬁ %%g%wg\ﬁ?vﬁﬁeﬁ%%we%} edet er m ned
comuni cat i onthp Bgrpdicsheakpef staged3b| ed units 310, 410. Data 25 col l ection

unit 340 is then mgdeist\é%m@ha@@beﬁ%Bﬂ&e@waoﬁémﬂézaginﬁﬂm&ét&eé0 each of the

install ed uni , 41Q a repot el y down| oads 1 nfornmation about each
unit at the sé@eﬁaﬁp?}éﬁgg‘@&%ﬂg'"6‘?"08%?%‘”%'!1135854“6@0L'ﬂﬁt‘t’geﬁ@- eval uates the
i nformati ofi. Pesticidcioritdainsteliediwhbretpastactita isundicafetl aseiesdibéd ignal 528 tests
whet her pest ! . est ave been .detected at
condi tional 5 §H&§§1 P@?O%O%%%ﬁgfraﬂés&logq%?l?l%eegéggmf't& REGAY nue peri odi ¢
moni t ori ng. Tipteiregatipr/resyasscyith vehide ¢30. dPonviiienat S4vbiy nbxd ps@utietedeen t he

oper ati ons of o&iaRigsa & ' oS i f repetition
of | oop 530 may @g%iw%ﬁtgitgEfgi&'ﬁgﬁsy\sga\'/SZ%F@Tﬂguﬁgﬁp’%‘%&%@gﬁ&%}ﬁ% WO O1/ 06851

PCP/ US99/ 1651@ndijonalads isencavRierad-+ congitinaal 544 tesls whethgianare pestigide balt s of pest
det ect i onlalevis aesiel @halR0s totdorditasli2ad bEprodias kS0, of therle &0 f2éffor| T pest

activity has det at conpdi t.i.pnal 528 individyal .devices 310, 410
may be I>locat e'ﬁgrgﬁa'gﬁoﬁg gggg%”ﬂse*a S%P? #%O oMY e @@""loﬂngs‘ifg@‘éce%z. 5

Pesti ci de bai 310 410 fanae pesticidélbaitds pregied, diveni ladpt 552 ireturns thi stae &d0 @s  descri bed
in  connect oguuiidpai@asn. A2 etk 8Esa Mo ddlist SRRy e periodic

interrogation resunes wth vehicle 4%0. I'tional 5447 s next
encount er ed. 'OWFIAN indlyidually interfogated with infarggalers3tsenadeediocmatei nue. | f

process 529 itsitisOndieatdd vidiconditieranskst iTpsiadlly, 3ddps 1550 BBE aréthi¥aie on GRNdi ti onal
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stage 542 to Qf@t_ﬂg%rﬁi@ anef#d.e nonitoring of devices 310, 410. If nore
oSkl el e bl pumentcedne o R SIMIAE 0 50 BRI, P00
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



|l ocated and individually interrogated with interrogator 30 for
nore 15 bait is indicated via conditional 546. Typically, |j§£§°@e§2%§5

are repeated on the order of a few days or weeks with a correspondi ng

i nterval between performances of stages 540 and 542. If the test of

condi tion s negative, devices 310, 410 are | ocaj of enoved in
st age 560%8213'?&%%5 310, 410 may be | ocated wth the ai d(ﬂ%%s@%?% I nt errogator
30 in stage 560. Process 520 then terminates. It should be appreciated that
process 520 facilitates operation of nonitoring |oops 530 and 550 wi t hout
requiring the pest control service proyjder to |eave vehicle 430. |ndeed,
in one alternative enbodi ment, the int€frogation in stages 526, 542 may be
performed whi lt‘? ehicle 430 rrﬂves by the tarﬂeted site, 25 with any need
for indivi dual®REGTE@mIMAGRIqngS. agemputsEnetuark fikeithesingenel. of sHep SHGEL i on or

r epl eni shnent cobmumicatide theanne! type aamduldohmdtmltmiesmmruamelayt. Skétem 12 depicts
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i ke referencgﬁélh‘IE b gell’eft%cg\ﬁ;l ous ‘Fe@{;ém fSSE{be %5@%“%'“?6& ?e*eég"tures Fi g.
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i ncl udes dgVi ¢@shedEs: coﬂfl&sa%é bloGB&do trivepB 8RR hmhtbﬁsb%t.&%'@t lve to
buil ding 622 tQ@E@% 4gé t"? from pests. System further 1ncludes data
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channel 650. nel. he
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t he internet, cvalualestn seieHde Peatommm&mtelmlc@haﬂh@hIVMp@smcnmuﬂ d occur to

those ski ljged ridRidkiuedbds 31§Y¢ﬁb%dt@b¥& rm)fdn;?ﬁjap&?\ﬁ tl@ﬂdl e featipnce with

process 220 or 520, to nane onw¥ coup rg dat a control uni t
340 to data cdaEeUFSHo Sptpraningy ‘F'bci‘%\?%%mtoh‘émrfé‘éﬁfeﬁﬁq pn.tihtbefedst control

service provi dEﬂculﬂocﬁaﬂﬂg/ddwcéQS‘ﬂ)’;‘ﬂfﬂ)lhIﬂi‘eélﬁdffls@fdb@ mté]'f:dgélfoﬂ%hyolﬁésus@ﬁ devi ces
310, 410. 1 nSteadeniiBbl J 001 LSRN, 0L ATRUGH i hORLAATE L0 Lime by an

appropriate conmand sent” to dat 650. The
resul ts of i ndescribrsn cennectionyithprocess@2®.ed to the data coll ection site 640

and eval ugked to sghedylgy s%ﬂirét%vz&%ﬁé’%ﬁ&efz%ﬁénll dfifinef! s\ Ls oy when

servicing of 10 individual devices IS in [ f individual
service is i ngmeegiment of the pigsent inverlioniyhelrdisa refesenreumpilacHP dke devi ces 310,
410 require afda@més mevioubly dedeeibe, ISS'steﬁhI?fZﬁir@dhésyintbl@@tdrIﬂ@ é}ﬂ\ﬁestes 310, 410 in

need of servi & ceft:g rm ne % osition of
The 1 ar get e SurekdES T B H bl cosollYod 1ol ces bk FEHEAT Aot iabe s on w th
process 220. 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



15 Fig. 13 illustrates pest control device system 720 of stid bcR3p&ailoes
enbodi nent of the present invention; where |ike reference nunerals refer to
| i ke features previously described. System 720 includes interrogator 730
and pest control device 710. Pest control device 710 includes pest

noni t ori ngwivkeesr 732 arranged to be consunmed and/ or gippicasesh by pests.
In one exanple, nenber 20 732 is configured as a bait that includes
pest-edible material 734, such as wood in the case of termtes, and
magnetic nmaterial 736 in the formof 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 exanples, material 734 nay be forned fron1a

subst ance ot hegestsh@gngdr fiﬂpﬂo\ﬁ@é qﬁeatng f’ci]chaﬁacfey g %Lléﬁétté g grno%/ '

di spl aced by the targeted pests -- asa 0ose |nthe case
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794 fixed ih a predbemamaheﬂeld)mfoenatmhlfmm sendcd7O0/Ray e trREIRtEd 432 t o detect
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produced by magnetic materi | ter 8t or
i nstance, as ‘fAdyB&pviceigentifier apdardiastrte baitsytdtuscinidrmation eg drscitiedéorr enoved from

menber 732 by @fhnfdplcatarcird 040,V ErQi Y80, 88nset 700G ot AP helPrdivs 5119 Pests.

Sensor 790 provides % means to characterize a magnetic Si gnature of menber
732. In al t er P8R "@H50di ments, sensor 790 may be based on a single
magnet or esiGt or, olntamgatbt 'anma:iluduecdrmﬁmcaflorrmgmﬂss%péﬂaﬂlle@b §<pafi Ng devi ce

such as a Hal r t sens unit. 5 The
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uni que devl ce Bl Féritigs e lﬁ’ént%ﬁﬁ{uﬁ%%toh%ir&mtsfﬁﬁs%glbﬂgﬂnfegnsOr 790 or both
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comuni cat 15n omnicitionSwitogeicalle Ih@tﬁéﬁé!f)ﬁfdﬂ‘henw B&Ji®Y30 %g’ﬁb'm cation with
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circuit 780 of, circuits 78 nd 790 are of
a passive type d\g\ﬁ%fbg?crrug:dgapa%‘%q%g 8?r grdf’BtFﬁ?%rc’raﬁ'i'd et a9. For this
enbodi nent C(ﬁ?ﬁ‘m‘#m@%ﬁon@iﬁcuéi|UT%mﬂmnevaﬁlloggus:tormw@ﬁwcbr maghpantedy e to circuits
32 and 34 of | dater W%&ﬁa!t@:@aﬁ\@s F?ﬁért'&faf&%?d ngmp%ﬁnﬁ@méacgtdétgns w th

device 710. In ? p enbodi nent.s, devi ce
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



adapted to include a passive transponder, on board |nterrogﬁp9&0mﬁggogctlve
communi cation circuit in a manner anal ogous to device 310 or nay be
entirely active. For these alternatives, interrogator 730 is
correspondi ngly adapted, a data collection unit may be used in |lieu of

i nterrogatyherdessss OF a conbination of both 20 approachggyByehe utilized.
Interrogator 730 includes controller 731, 1/0 port 737, and nenory 738

that are the sane as controller 36, 1/0 ports 37, and nenory 38 of
interrogator 30, except they are configured to receive, manipul ate and
store magnetic signature information inh addition or as an alternative to
discrete bait status and identificationh 25 |nfornat|on It should be

appreciated t i i.nf or. eval at ed to
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Commruni cati on
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 stil 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¢



circuit 880 may include discrete bait status information, agEeMoss 2004
identifier, or both as described in connection with devices 110, 310, 410.
Circuit 880 and circuit 890 nay each be passive, active, or a conbination
of both with data collector 830 20 being correspondi ngly adapted to the
comuni catywgbips@gcor dance with the sel ected approach.la,!:,l?tgsgga}16 ssive
enbodi nent of circuit 880 based on RF tag technol ogy, data ~col'l ector 830
is configured the sane as interrogator 30 with the exception that its
controller is arranged to mani pul ate and store the different forns of
sensed 25 information provided by circyit 890. In another enbodi nent, data
collector 830 may be in the formof a standard active transnmitter/receiver
t o comruni cat ' Lve nsmtter/receiver formof circuit 880. In
still other e%%%\fg%hngﬁfog,c’?%‘}t’c Sai%meé‘g]tp@?t%g op s prefisigddfonalis are coupl ed by
a hardwired i Aoysisde stage9dBadh hiconiarce withitlee mradidtiange stage oTh @cidn@vchart  of
Fig. 15 depi Ctgge : L her | ent. qgf the present
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target sites That, Da T Pestgomrol sandcingyip @cdordeatgwitho benefit .
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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 oceur ta 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



Al l ocation of pest control resources, such as equi pnent or 3@??&9&?%@4 may
be adjusted accordingly. Further, the placenent efficiency of pest control
devi ces 20 may be enhanced. Also, it should be appreciated that procedure
920 may be alternatively performed with one or nore devices 110, 310, 410,
710 in addition to one or nore devices 810. In other alternative

enbodi mentO MP88H ces 110, 310, 410, 710, 810 and cor rEIPBHEEH

i nterrogators and data collection units may be used in various other 25
syst em conbi nati ons as would occur to one skilled in the art. Al so, while
bait for devices 110, 310, 410, 710, 810 may be provided in an edible form
suitable for ternmites, a bait variety?selected to control a different type
of pest, insect or non- insect, nmay be sel ected and the device housing and
ot her char act 8resial ey bedisedsioderm a rpnstensuniablei seosingyeralbrd sebstreteithat i on of t he
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utilized 188 mg I$ Qecur to those skilled in the art. Al so, any of the pest
. open CGircuit. . . .

control devices o he present invention nmay be alternatively arranged so
that bait consunptfeshcaptro! deviessibaseiwnwiretdss aorsreuridation irehmisges mayses novenent
of a_conduct Obpiiailiefie AstawRdRhinhhiitbhch oA Atk cbfiBnBRioft tal Nl cati on
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ot her wi se occ arocedyre $29Iwaydeipeiferohed with bagioas stagesporecatiens, piddcesses 220, 520

and prOcedur%o%@né@%ir@%e&%%ﬁé%ﬂer%,t Qar}éﬂgéaogﬁst?tgfag.eo%be’c gperations, and
aItredr re g ,suet

condi tionals being resequenced, ered, rrange stituted, deleted,
dupl i cated, cBYRiFfied coBpinedefeaddediosihes propessessarwidascurduthasesdled 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



in the art without departing fromthe spirit of the present3g@mMerdrizong 20
Anot her enbodi nent of the present invention includes a pest control device
that conprises at |east one bait nmenber for at | east one species of pest
and a passive RF comrunication circuit responsive to a wireless stinulation
signal to ywhanget I nformation about the device. In a gafijsbpissienbodi nent, a
nunber of pest control devices are arranged to be spaced apart from one
another 25 in an area to be protected fromone or nore pests that each

i ncl ude a passive RF communication circuit responsive to a stinulation
signal. Still another enbodi ment of thg present invention includes
installing a pest control device at |'éast partially bel ow ground. The

devi ce i ncl ude . ; ' ' ' d.is lacated after installation
by recei ving gﬁ(\)mrﬁ]ra te'ﬁﬁ@?%ﬁgt[a&r"gﬁg%géésﬁg&r’lnttrlp?%rvﬁc?%bey "f)’reez Sgg'?fm’s&londevi ce. In
yet anot her el pasiten isgharioad tol recejvedtfonmation fooma sedondiens afée reste i nst al | ed

to protect a Rujtlofliditbed HPWARS trafisnIRICR; WIRACHE SeBIndRBS bink Badk each incl ude a
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t. A hand-he

receive 30 OcteBBE: d858%SHPRGST ARASHIERM the frst onscof thapestcortml deviggsofA- nati on from
a first oneé Ol;c]iafahﬁllepmtunﬂmyéﬁb bél Riclugeito Eeée?é a4k @6 e iR GG a8 ?n hand its
position is change ve information froma second one of the pest
control devices byﬂwhﬁeer{eg@gh'{rﬁ%ogF‘RespéefSB?lt;mvﬁﬂt@Péncﬁ'ﬁﬁs%B f8he of the pest
control devi cdevitesthathas @ gesipdible bhit membdravith amsignetivenadériat toenppestt. cont r ol
devices. A5 | | I ' ceive data from
the interr oga?g%?orﬁ%r#eﬁﬁ{r%@ras g%atg?i%ﬁnﬁﬁlta E%' %ﬁjeéh%ﬁ%eggrﬁ%séoﬁ\?éeﬁt i on includes a
pest control CeRSYMEERNTh ke Pretedikleal meadiprp The Pavice fudhepideluddstsh a magneti c
mat eri al o e@RaRdring cilddit SperaiPRYRAratR NI g RighAEERidp6ndingb the The fi el d
changes in reﬁponeileftg . gnsu%tlon of the pest edible bait nenber. The
devi ce furthef N Fdﬁ' g '1?5'9 nitoring circuit operable to generate a
moni t ori ng si gnal loestiltatigearémbgditnentt apest congroleevice ihtleded admit nfembBanges. | n
still a furtned ;AgheehdGaties & B8tha GABMRBNicARY Lt bidfh WgGSmE Al L member
for at |east one species of pest and a conmunication cifcurt that is
operabl e to {rARSHULA qevige igeptifiation gederand baiheansymption infarmeltidsai t consunpt i on
informati gs. is | nnyéta fartied einb@iimeTRNstist@ntrol daviRasdude@alpkalbafievi ce incl udes

| Vi ronne d a circuit operable

a pest bait ackaged with .an e ntal. sensor an

to communi cat Ea&f"ﬁl\%owwiGBWmB@F&@iSSB?ﬁ?B ?’?‘Pff PrsUubopeEails tp GARBHRICHte

char act eri st i ofamatEntcedesppiding th en esvimmoental nichrsdtarstitsdeddctadivithiad t . An
addi'ti onal enmgdpnentaffs &} A esent invention includes: installing a

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.



20 plurality of pest control devices to protect a building JfyomnRecss nore
species of pests that each include a bait and a wi rel ess comruni catl on
circuit; and interrogating the devices with a wireless comuni cati on device
that receives a plurality of identification signals each corresponding to
a di fferenyogRsqf the pest control devices. 25 Al pplliGaiss@ns, patents,
and patent applications cited in this specification are herein

i ncorporated by reference as if each individual publication, patent, or

pat ent application were specifically and individually indicated to be
incorporated by reference and set for??_in its entirety herein. Wile the
i nvention has been illustrated and described in detail in the draw ngs and
f or egoi ng desc&haﬁégﬂmE&Ee 30 sane is to be considered as illustrative and
not restrictive in Character, it being understood that only the preferred
enbodi mrent has been shown and described and that all changes, equivalents,
and nodi ficatipns tARkn&LEmMshli N the spirit of the invention defined by
followng clainms are desired to be protected. 30 Cctober 2004 WO 011(c) 6851
PCT/ US99/ 16519 - 24 ingeding 2 pegticantrpbdevics including agempwrication sipstitindg: i nstal | i ng
a pest contsol devilsgtiignre pdt eiitral deABBEHYy MBlallRBn By febalitg a AiAdessd | OCati ng
the pest contrgl devic i nst ation by receiving a wreless

s8ion aEr;[ oS gl
transmission fIOMPRE ﬁ%rg ersRtParel§&feece. 2. The nmethod of claim 1,
wherein the pedt cdhemsthodeflam 1i wheveie thefpeat qohtos] dévideyis or@fof p@aitalityont r ol

devi ces pl ace I ' i0the. dr: ildin durin
said i nslto al i ﬁOf?E?tﬁgﬁpﬁ)ﬁegét?&%%httgéégYat ic?g%tipg@g%agﬁ%foﬁtg?é%%ugaB@'dwassigve RF 18
transmitter co‘%ﬂﬂ%ﬁ?“étﬂs@ﬁn% therpesfi contgp! dewicga eaghdegiudirgiagassive Riesponse to an

i nterrogat i@n tdngmater dohRyirat th aBsknHE] hiduBiRNGREAT&ponss-to Zne Method of claim
2, wherein the ’%est .contr { deg)lgé:qe/hé&'s Installed at least partially bel ow
7

ground and f ur PREPILNFFNLIGMa Ri§TPAT pest control device after said
| ocating. 15 43. Th&hewethod oiudaim 2awherdin thatpestaiontra advikelivingblieoat leat| udes

sending an i gadd i . 1 [ of the pest control
device with anrﬁaﬂlfaﬂfer ] ogglt]@r&g?id& h%g%oﬁbﬁfl%&gﬁgﬁfé%ﬁs??@i{ﬁ d&ﬁ'c%i gnal from
the pest cont r@ter spidioeading.n response to the interrogation signal. 5. The

met hod of g4 ain 4, THERESLA of dim ASRAkerSABLid Ql:atﬂ?‘iﬂcﬁl@eé QRedinglgs a bait 20
menber and further conprising recejving a balt status signal in response to
the interrog d{\t]eggpag?rgﬁ%ﬂafto tlge transmitter of?he 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



6. The nethod of claimb5, further conprising transmtting i3 Q#EBE12004 about
the pest control device fromthe interrogator to a data coll ection device.
7. The nethod of claim1l1l, wherein said pest control device is provided with
a 25 nonitoring bait during said installing and further conprising

detecting fooisast partial consunption of the nonitorj ' nd
installing a pesticide bait in response to said detec ?%8%%%5192 nmet hod,

conprising: installing a plurality of pest control devices each including a
wirel ess 30 conmunication circuit; positioning a hand held interrogator to
receive information froma first one t he pest control devices by

wirel ess transm ssion; and 30 October 2004 WO O /06851 -2 5

PCT/ US99/ 16519 chapgi |t f the hand held interrogator to receive
i nformation from QMQQ@%E‘%‘%@@P@? g?'ﬁ}ehe &F"‘&?Fﬂ’ fufleces /pfesatipy oM r el ess

transni ssion, &3pEonganentihe pest cottrot devicpeintwittess trahsnikionCas séBhdighes paced
apart from thefitepaét comfol dvided Sei‘?&%c&%gbta{t Fbm. thl e?(r'stfé{% :o{)tﬁe gg%%ﬁcp thod of

cl ai m 8, furtggr, conprising transmttin he™ i nf or | e first
one of the pestVE¥Bntrol devices and the information fromthe second one of

the pest cdntr®l dEw metfod 6 chirel]farePbdriibing Baniiting hO infohAGidMaLRod of claim
8, further co Jﬁr&ioﬂ?o{tggﬁssitir@nwg‘ t he int,errns‘)_q%_ator to communicate with a
third one of the pest  contyoForfg\fedises angdhejinformaiign frerm fscsesandonai m 8,

wherei n t he pefthepesicoritol deyices 4 dutd eotlesiomudiai t  menber and the information
fromthe firstigone J.ces i.ncl udes . a pest control

devi ce identi f1i0ér Qﬁmgﬁﬁaﬁ f%an:t' g? Eﬁsﬁe%ogﬁ) @glf' 5? ge 9S"i°2’.”g%ﬁémﬁ§?4%@dt°of clai m 8,
wher ei n t he wiPRMESEate witha Hird an¢ efthecpestasntrolgbvices. | east one of the pest

cont r ol - deldl cas. | Ml siaRoorRERSfefdh the AR BirbFivicd Rpihdus Akl et hod of
cl aim 8, V"her?ﬁe% sal d i ns udes pl acing at Feast ohe of the pest

| al ljng incl
control devi c&¥™® r?ngiége[ %’H?%‘Paﬂ?'pf ISRy Pidumepshermtrpl fevibesrinaiusienr i si ng
| ocati ng the peestconfral devfceddentifee and HbatustHusthdigdtiess comruni cation with the

I nt errogator. 134. | wherein said installing includes
pl aci ng the fi1ré'st gﬂr%gna%mg? Iaﬂ%qﬁg%m t@%‘ﬁ'ﬁ%ﬁ cyuppuetion pirqui gkt partially

bel ow ground, '8@RlPne of the Pest eontip! dervisepinglides apassivel Ritteariseitsr. bei ng i nst al | ed

Wi th a nmorist onBng TrairkettiBarsd elbind & whb @tk GitalR : rising:

detecting at Iﬁﬁ% sE)arttilacl _conSl]mEtig_n o?ﬁt%eaqrrglﬁlp%go%bﬁ{gag% Merber from
0 est 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.



the information about the first one of the pest control deVyygsopht gbgped
with the 25 interrogator; and installing a pesticide bait nenber

termtes in response to said detecting. 15. The method of cl ai m8, vvherel n
t he pest control devi ces each include an edible bait nenber for one or

nor e spemwﬁg est, and further conprising 30 evaluating bait status

i nf or mat i ned from each of the pest control deAd&E#¥h the
interrogator to identify which of the pest control devices have attracted
the one or nore species of pest and predicting future behavi or of the one
or nore species of pest fromsaid evaluating. 30 Cctober 2004 WO 01/06851
-26 PCT/ US99/ 16519 16. A pest control-2%evi ce, conprising: at |east one
bait nenber operable to be consuned or dlsplaced by one or nore species of
pest and a pad§i veAREst ceRiohdayicectomprisind: raf ifiast ane bpibmembar operable Wi bise| ess

stinul ation sncgmlmetmr&matéarw one d?fnﬂﬁ&%ebeao@&é%d%%é’sn}%%ﬁ control device.
5 17. The device of. rising an active RF circuit. 18.

The device of C(Q,ﬁ"g'iuﬂﬁc%gn cWifé@P?Psyﬁlt‘Ha Hﬁ@ ml’iﬁ'%‘l%é‘l"? trangmifper abl e to
i ncl ude a uni dpiematiedbiobti sakitpesttostra dadicel N sai d | nf ormation, said

i denti ficatsi ofssi 0 di sere nultlblt code assigned
to the pes:5 cgnt rgrﬂddg\yﬁgé{mggq% %1 r(ﬁﬁggggpa |V3|Rﬁ1°1%‘t further corrpr|95| ng
an el ectri cal 1§ cofarericy ef dlaip 16, Mhersugritpassive BE cicbup ssmerable M communi cat i on
circuit, said lﬂcﬂﬁﬁal&ﬁhﬁ@déﬁtﬁ@dﬂ&?Q ﬁé?lnté%:d iﬁbﬁrﬁf! SQWdEHﬂicﬁ‘aﬁ'?Jdﬁ%t L on or

di spl acement of said a% pr ovi tat us ving a first
state indi cat CAGFSEEINY ‘66ﬂ's?rgteemlé@?'ﬁoéaﬁﬁl‘g”éﬁ &té%lp%ﬁhepnéroi dediennd st at e

i ndi cating saité. | ot desncebf&ﬁaim e arther ecﬂﬁa:msmaan ei@&ﬁcaﬂﬁ&dnﬁ@cﬂ% lo§p @l m 16,

further ri | ai ni er and said
passi ve Rl(jiap r%éwléf%g’ E?sgip?(l?&% ph Tcaqgﬂg"%' \ﬁa%é"‘@fbeﬁ’ﬂéfrﬂﬂgfém Réher ei n sai d
bait menber i ﬁltﬁrredj@gmacmgmenon@r displacerieal ofsaid paibmeérdiser 2o pregdeed | ¢ Si gnat ur e
correspondi ng sfaﬁ]s%@ﬂﬁlﬁamg Qﬂs@tatéﬁhféaur@%bfd 1&6’6@&#&1@&; SePhndPr e pests. 22.

The device of claim 16 her co Yo ReAEUT i ng a 20
change in at IS%GQE‘E’S%Wé”%at"ﬁ%%?ﬂéi’%‘t%?l@c‘"?ﬁ]h%ﬁ“t y, or baronetric pressure.

arranged g b onaoed BeAL. LA e g B A ot act e
fromone lor ﬁn%%gp%gts%g%gég% 'ﬁ:mﬂ""y(')‘ﬁ?t%&c’er&%tw ces each incl udlong a passive
RF  conmuni cai-on U‘Ierd@!wft ofclainp 6 siheeint smidcbatt membeaihélades 2ingiaAdtic
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.



25 24. The conbination of claim 23, wherein said passive RpcQssanheftion
circuit is operable to provide a different identification signal for each

of said pest <control devices. 25. The conbination of claim 24, wherein at
| east one of said pest control devices includes a pest sensor operable to

prOV|de a signal indicative of 30 consunption 9 acenent of a
menber %3}’@‘@% nore pests. 26. The conbi nation é’é‘%&?ﬁ? further

conpri SI ng an i nterrogator operable to output said stinulation si gnhal and
receive data corresponding to said different identification signal and
said status signal in response to said_stimulation signal. 30 October 2004
WO 01106851 -27 P CT/US99/ 16519 27. Th&/-combi nation of claim 26, wherein
said interrogator [s in a hand-held formoperable to |ocate each of said

pest control ddévi c&&® BRI Eslaim 26 wherpig spig interrogator ives badthelat i on of
clai m 27, fur titvaropecbplid Btagesch®nsid paat J:dhﬁ'bildé(ﬁcéérﬁytw;re@.@@frﬁﬁh%suBﬁ receive

sai d datafro sai g | rroga m ,conprisin A plurality
of pest cont r§1°3 desrlaecée%n%mP o gfia'l% e?ugperscgpénsa&a[d%%?%lpn Hg‘ill ces each
i ncl udi ng a wiopefkbls to recaiesaideiata fom shid ioteirbgatsai d devi ces being arranged for

i ndependents i Byt al hfdidp CB@ tect a selected area fromone or nore
speci es of pest; 10 a han he d interrogator operable to establish
wirel ess communi cafPrlitNiof Pest eantipl devicasatwe ar morendf saidpest genttol davises ol devi ces

i ndi vi dual |y, eagH .dcmm@mmere%& b@ﬂnurﬂ@h&?@ﬂu@%h.g déﬂéegfbéiﬂgﬁﬁé}{ AR a
respective one\ﬂg Sal Hi% dp Fﬂscont rol devices be| ng sel ectabl e
i n accor dance "W tH B'Bérls Wn(t)qprgtgFt Sereclef RBgdioByone & MPEe\RReEes oTsai d two or
nore pest conteedt] devices; and 15 a data collection unit operabl eto

receive i nfpor mat i O%hér[?%@d%rﬁérﬁogbm‘ ?ﬂer%%a’t%%itsbhsv\%ﬁ% 8§()sncggnﬁ]ualc oF o E said pest

control devices.
comuni cat i on & grig twq %@1%@%"* epnfielgievioes imfividualin s3i¢ netemurdsation | zed by a

stinul ati on SIbgmbn éard)umeﬁagdéor ah@a %sb@cﬁeé &{eofgﬁd%or%&% Egpfrpof claim 30,
wher ei n sai d I ncl udes an active RF

i 3 gm% circuit
communi cat i on ‘{"rc? Ping Sejectablajn agqorqancs wih Rositipmef said injpreoatoprelstive taast one of
sai d pest contaidlwoderooegest camtrbitﬂﬂmﬁesaarhai t, said bait incl udi ng a magnetic

T 9, T A SRl e B ML AT A Rl ¢ P!

control deV|ces s a
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



34. The systemof claim 29, wherein said wreless communi cafy §Q.d:Lpgit for
each of said two or nore pest control devices is operable to transmt a
different identification signal to uniquely identify each of said two or
nore pest control devices in response to a signal fromsaid interrogator.

30 35. The S of claim 29, wherein said pest contr i ces each

i ncl ude éﬁﬁﬁ”&ﬁggless comuni cation circuit, a bait nﬁ%%@§¥%% sai d one or
nore species of pest, and an electrically conductive pest detection |oop
coupled to said wireless comrunication circuit, said pest detection |oop
being arranged to be altered by 30 Cctgber 2004 W 01/06851 _2S PC

| US99116519 said one or nore species T $- pest to provide a pest detection
signal through said wreless comrunication circuit in response to a signal

from said i nt 395 More speciesof oot tprpvideprst detealion signa! teeioh 62ié pest

control devi cewitelush usthmanicatipedicuit Beapbng 168 8R4 fromakM i&Fgstr.i Ncl uding a
magneti.c materjal, ,sai.d _nmagnet.i ¢ terial providin magnetic field that
changes in reséi)%nsé\Sgi‘(’)the??l%\ngm%faieg%@neﬁﬁ ﬁgft‘i%d%‘(ﬁ?g}ﬁﬁa'ﬂgg%% sai d nmenber
by one or nor esepgag emberi shicomerhizs gicluding a pegheticaatdriah baidl eagrastic f ur t her
including as cifglidi pRM | : j o iNg to said
magnetic field. 3%., pThgﬁ_‘ggé’? 8%’8? 9@%@%ﬁg%sﬁ%?‘%ﬁ?o#gﬁqﬁ%@?f?%ﬁ t is further
confi gured forMagneticnateriabiem saikmerberiyi aha or mere Pepts, ssidat lsastone pesti m 37,
further conpri@hig deviskeitier indDEH@H biftult Bper@fi€ioRnerbiBfQd¥aL i on transmitted by

said wirel ess cornmégi.ca i og. 39. .. éh@ system of claim 38, wherein said
circuit incl udBLeRPNRG oA MAONTSHRIE: o esi stor. 15 40. The system of claim
36, wherein sai7d pdbe ssEnsefnginmedwbereinsaidiantiigsifuetier casfigareb&irt i ncl udi ng

sai d magnejd ¢ JRILE b @rﬂ% id monitoring signal corresponds to a
magneti c s?gnature tﬂgr{] (’: gﬁﬁes as said bait is consuned. 41. The system of

cl ai m 36, wher® n Jh¢ system ¢fslgim 35 Authpeepmpiging a dévicdepereble tfreediveer | ncl udes a

sensor to measmbendibn r@RMittedBE A whadRWAMUABatiohuM dity, and 20 baronetric

pressure. 42. 3'5he ixste off % agg %6, _WwWherein said at | east one pest
control device™s ame PIEMLTCRYN 3% Whergingdald cieit inchides pldeaghoneat | east one pest

control devi cenagmelowdisteg a nenber to sense at |east one species of pest
o tranem | & Bei and HEEH driabfad yhere N S Gl B RS or rmt  on-
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.



44. The systemof claim43, further conprising an interrogafph.tonRgrabhe to
generate a stinulation signal and wherein said communication circuit
includes a passive RF transmission circuit responsive to said stinulation
signal to transmt 30 said device identification code and said pest
detection whhpsgRti on. 45. The system of claim44, furidigrsogrsiri sing a
data collection unit operable to receive data fromsaid interrogator. 30
Oct ober 2004 WD 01/06851 PCT/ US99/ 16519 -29 46. The system of claim 43,
wherein said communication circuit includes an active RF
transmtter/receiver. 47. The system ohgcl aim 43, wherein said at |east one
pest control devi ce further includes a sensor to neasure at |east one of

femperatur e, T it oyt Bubas AHBI SiRRRRIERn iy Fiosyat em of clalm

43, wherein sald I ncludes a provide a magnetic
si gnat ur e i ndi%cHtq Rfetrgpmifteriegeies. of rermval of said magnetl c material from

sai d menmber. 44, Thﬁe@}é&hﬁcﬂ%féfm@é Whmem%audwﬂﬁﬁﬁloﬂeﬁﬁt%m[deeﬁét one pest
sin at | east one

control devic uralit em conpr
pest control ?!BRW 5@”?’%‘3&3&@% t%m%%sé’fe at?@ﬁ‘s‘%? of tgmperalute BH‘W'F"%’oﬁ'PPent al sensor,
and a circuit apewelivlpresserecomuni cate information corresponding to a first

environent al ghar 364 SLioh QPR ShEd ML h SR paldd:3imgidd onTEnt ol sensor

and pest detection s erm ne 51. The
syst em of cl aimatgd! torgvidearmaanatin sianatuee indicative @frardag@e@f reﬁpealabsm to

generate a stimagnadd Rflell B6Rsadndmaberein said circuit further defines a
passive RF tr nsmEst ter responsive to said stinmulation signal to transmt

said infornati syicn dgemds ghergingaidhabipast pe pesbsoresiAsvicais@g a dat a

col | ecti onluniguraliper abI e 20 to receive data fromsaid interrogator. 53.

The system of £l ai first . circuit. defines an active RF
transmtter/re‘ﬁ?el Vg}s%?%z%%qﬁér&/ a?|e tgpe ?Séf?ﬂ"gkﬁevﬁ%{é‘?'a???%a?a pest sensor
i ncl udes a merfgason first environmgnialtseasonane a iciaduit operghleto cdmmanicaignet i ¢ si gnature

i ndi cative of 1ﬁo%ﬂérﬁ&r@§poﬁ§in§ ﬁ)@ﬂ’rﬁlenﬁfonﬁ@htgl Hﬁg&@ﬁs'hfdé@tt.t@cr Wit sald” OM sai d
menber. 55. Tgmreé{lt em of wherein sail east one pest control

device is a "P'E']}ent@i 8ener ?ﬂgitqﬁ!&fietqg@ﬁﬁﬁtqtléﬁ Gegprmined 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



installing a plurality of pest control devices each incl udispdh@oihaiobod or
one or 30 nore species of pest and a wireless comuni cation circuit; and
interrogating the pest control devices with a wireless conmuni cation
device, the wireless conmmunication device receiving a plurality of
identificalhpmegp October 2004 WO 01/06851 - 30 PCT/ JgQR/sbsaessd signal s
each corresponding to a different one of the pest control devices during
said interrogating. 57. The nethod of claimb56, further conprising
receiving pest activity status information fromeach of the pest control
devices with the wirel ess communicatiog, 5 device. 58. The nethod of claim
57, further conprising transmtting data to a data collection unit from

the wirel ess S CRNIMILGALH BT 6 8 diftrens JMiCor TRl Bk eRlol GL AT R, Wher el n the

W rel ess conmu at1on ormes
i nt errogat or. SBQY iBGTOTHNG. et hod of claimb59, further conprising |ocating

each of the pesyt ¢ﬁ’é‘ﬁ151ﬂbd SHRWine 86 leHhEhcotnﬂJﬁSIh@Fe%élﬁllq@ﬁés%ctw@]saa wsh€ method of

claim59, wherein the wr g conmmuni cation circuit 1nc es a passive RF
t r ansponder ré%fﬁfawg?%f—'%a ok e REFt PntEphdavicghyith the wirelesseompjupigation s
comuni cat ion déeige.ce, the passive RF transponder sending a respective 15

one of the idenptifi i i d a status signal, i cative of pest
activity. 62. q"{%he E@Eﬁqgﬁ&o C%P'ilgfhf%?r ngp%ﬁ?q’?@gﬁ@ﬁaiﬁ tdal@ devi ces each
include a sermtactierounitdgmuirewipeless eesmumicrtionfievicenper at ure, humidity, and
barometric prgssufge mBRed JQ%m’f@é mgremthgkﬁélégsggmmhh‘éétPﬁﬁe\g’c@rﬁ)ﬁ' sing

sending data to the wrel ess communi cati1 on device tromthe sensor for
each of the pégﬁif"%ﬂftarilﬂ”da@@i‘”éf@@ss InteBeE#Ai ng the data to pest activity in

the pest cmntrenl dend eethod amﬁmpwmrmbnﬂﬁapﬂgﬁg tocé!ﬁ@@é{dh@fthe?éﬁd on said
conparing. 64. m 56, whereln sald bait for at |east one

of said pest "‘88‘5‘59%‘1'“985‘ “@Sé"??’WEPﬁﬁaes a magnetic material operable to
provi de a nagridt i c ThexBethodpfstaim 80, whercashowikiesg commbaitdtios ciresiinpt i on. 65. The

met hod of cl ai i i si gnature
to eval uate pé@lﬁ%sé? P&%kﬁgﬁﬁ%ﬁﬂgﬁaﬁ%gﬁ%’@ td %%ﬁﬂ%@ﬂm@ 'ﬂﬁ%ﬂ% cl ai m 56,
wher ei n t he baYifeless cosypyficgtionideuics, dhe pasgiyp R fransgender eending a sespedtiveed t o be

edi bl e by mjbtoaébatnemanttfestmmgﬁalm Shils sight ﬂh.bawgofp%&acmﬁr}fudes pl aci ng at

least a porti %’2 of Tlllehr%e dS of c% I&é wher%Fth eC gesst gc}ntrote ewcespe%Eh mau e'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:



bel ow ground. 67. The nmethod of claim 56, wherein the bait §pH.E885000%F the
pest control devices is of a pest activity nonitoring variety, and further
conprising: 30 Cctober 2004 WO al | (¢)6851 -31 PCT/US99/ 16519 detecting at
| east partial consunption of the bait for at |east one of the pest control
devices fromdata obtained with the interrogator; and installing a

pestici de BRPY¥ber in response to said detecting. ZPCTUSN6519

31-

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.





