REMOTE MONI TORI NG SYSTEM FOR DETECTNG TERM TES Background of the Invention
Houses and ot her structures are constantly subjected to damage caused by
termteswosdserd, ternites nmay even pose a risk to the welpcmesargsisr the
i nhabi tants. Inspections for 5 damage . caused by termites are typically
conduct ed manuakyGTENMGNITORINGHEYSTEM FOR DETECTINGPPERMEFRS Das! s.
Manual 1nspections, however, are often costly because | nspectors nust
present at the site. Moreover,h Backgio pf thednivemtiomf t hi s nature may prove
to be quite invagive, insofar as inaccessible or aqtherwi se rente portions
of o grven st r uoauess Al SR FTEE ars COBSHNY, SHUFGh b SBmiegh cpesed by
cei lings, efciors SRATRPHregablel Mettd RILCHINGARRBLS HGisRRL €.
Further, i fothe nanua§1 ibirnespe trons are . not go’n ucted in a ti rr%‘lgggq(’%gﬁlﬁon,
sever e dand@etorsomaiieeven mose arriskneythiaavell-héing oy thecinhabicuhtdy Indpectionsefot he
damage i s reveal ed through a nmnyal .i nspection. . This, can, be especially true
e casdiaEte et B hese FOT ATED SoUh Bt PRAL FoRLIER BEmB: sttt |
enter StruGkpRigs idieQMlst dtoord h 2@ Betedba3f! | Mafud1SRSheeAoN® HdweVer, GF
cel lul osic: ng'?e_r }I{ar, gf t he. star ucture and its con%ent S. Iwancrﬁec{EQ?n
termtes cawstlP because suspectoss mustdis preseamaythe site. dMpieputy, nenfiak inspéations ect

physi cal or em cal barriers to prevent the.entrance of termtes into a
Y et ar o M W5 RAEEES, WEHAIGVS e Op CHFHF ABXaske, APoOF B RAGKesHiRlpatrcthgrise

Structyoe Mg paRAs oo BNICHAREe SRPRSRIE SRR ardante ®lalls, ) H
Scheffrahn | 1990{’ Socis'obi o:g.w 17(1):7%- Qﬁl)e. he é%ﬁ;t cto clontrole.t-ter%qsési n-
the United @ilingssetex dbardby wasultingl iniadded iriconvenience iaal| expéndeu| Birther,Jifkhe S. C.
Jones, R H._Beal .[1987] The 20 | nt ernati qnal earch Go on Wha

Pr eser vat | HBEL INEENNS, SFHESEESsE e SREHY ARRN SFS OBnEEn LR (et an
extensive fspmadirdhaahdrr Mr&ﬁ?%&ﬁh&d’ﬁv # timeUtht afaghagd i$ 'ré\&lal%dctﬁf&fg}& aay
contain-several milion termtes with Toraging territory extending up to
300 feet (Snanualinspegtion. o edrf bepspefiaipane €6 'd@mgmgaé@pr BoRqibBSEANeasi nce
subt er rnanean t.cgerrrites are a cryptic creature, their presence is not -

nor mal Iy knoWh Gnhtil after some damage, 5 foragi ng tubes, or live

termtes such asSieifRas terfies hitisDOferSaTer SHlkheEs AOLARe kefrbuidng 86i¢ to 1-
known to forg‘?e beneat h an object on the soil surface (Ettershank, G, J. A

Et t er shank,fesd @n wrpd.f o gtirer seBinigsis, maggrial.epf Sieoptrastergsanglagy contents.  If
unchecked, termites can cause considerable damage. As a result, efforts to erect

physical or chemical barriers to prevent the entrance of termites into a structure or to

20 exterminate the termites after they have invaded a structure have proven a
considerable expense to the pubiic (Su, N.Y., J.H. Scheffrahn (1990] Sociobiol.
17(1):77-94). The cost to control termites in the United Stated exceeds one billion
dollars a.nnuaily (Mauldin, J.K. S.C. Jones, R.H. Beal [1987] The Intermational
Research Group on Wood Preservation Document No. IRG/WP/ 1323).

25 Subterranean termites construct an extensive foraging gallery beneath the soil
surface. A single colony may contain several million termites with foraging territory
‘extending up to 300 feet (Su, N.Y., R.H. Scheffrahn [1988] Sociobiol 14(2):353-359).
Since subterranean termites are a cryptic creature, their presence is not nommally . -
known until after some damage, foraging tubes, or live termites such as swarmers, are

30 found. Some subterranean termites are know to forage beneath an object on the soil
surface (Ettershank, G., I.A. Ettershank, W. G. Whitford [1980] Environ. Entomol

) 9:645-648). )
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- la- Certai n net hods and appar at uses have been suggested to nonitor for
“and control pests such as subterranean termtes. For exanple, |htenational
Publ i cat {yeyoghi@s1oVW0 93/ 23998 (Decenber 9, 1993) discloses ppirhfkdyisaié
materials for pest managenent which include a series of connected

nmoni toring bl ocké t hat at£1e £I aced in ,soi}1 adjacent to and surroupnding, a 5
structure founda figpn methpds, ag PPB”G?‘S% ﬂYFc ?%SW i'Q AR each
oni toring n%t SHE Qudh A sibr&Piehd ¥ eE] HOr i ckainple! PhtEREBYal IBYBlIEAGRFCL ed
~noni toring ocC g Severe Infestation-by termtes in the nonitoring bl ock
resul ts in NoeWO &23898ofDdchmben A i1§93)udiscliosasumethodtianh materibls foegeser ed

by an el ectronic devige, .Despite its _ many advant.ages;, ,h ver .

ar r angenent rgbqagpmegt ¥ 1’(%’3“8%% sqréqso{)f iCQﬁ?tmml?%ﬁt#% gfaa;d n
appl i calsl ongl ddlacent B a SEFORRIRNG sithétird RAMILRH. ACHR 89BN cdHduttive -
technician to conduct on-site nomtoring. Mreover,. since the polnt of
circuit br enktabis enabedded reeachanonijoringdilackesiichithatsoemmtigness ciropitibie foiniéd cul t

to pronptly determ ne the precise |ocation of sensed term.tes. European
Pat ent  Publ PEe oA PeaR e o SRR nirsBer SRRl 1 R
part i cul ar | yoclers@eth &8 breilild of EeBAMgRAS birddit, Wien ciBe MALRN Y dises

. .passive detection 15 means such as infrared sensors and/or ultrasound
'sensors. | teledroniedefice: eDéspifh ity romwyi advbhtagesp howeesr odif drvangmmnient ofitliis sort -

- effectively nmoni-tor fqr termtes so.as:to mninmze dagnge that they.may

. cause. 1% i‘?“e@’pé%?’é?"ﬁi} HoLheroms éntpén?ﬁy? WPCEH BN | ﬁ%ﬂﬁ”@‘fﬂﬁgﬁ'_‘? i)

moni tor  f Or refiGeshE PRRERCHS S1ebhRERARS 8AnduRE BhkRE moﬂtbﬁﬁ%.OM&ééxfer,aﬂﬁce
advant ages of the present invention will be apparent to those of skill 20

in the art,thbpeind ofipivenit breakaggnapsothedreadily fsolatedwitrsgmetimes mpsryi hendiffpulie
Summary of Invention The inventi.on. disclosed clainmed herein relates to
a syst em usi@PIPMPHY Brﬁtﬁﬁ'n?l&ﬁt TECPe JosptnT g:senﬁaggﬁlhefs'er-red systemis useful

in te nonitoringRbareerore HERY dkirdble WO nfor€ BiaRI9md 2fechivdly @uifo|fbd Ng
‘termtes, wherein one step rs nonitoring and the second step is control.
The -2-15 biotic and abiotic factors, such as insects and other pests, fungi, and excess moisture,

so as to minimize damage that may be caused by such factors. It is especially
desirable to more efficiently and éffectively monitor for .the presence of subterranean
termites. ' |

Other objects and édvantages of the present invention will be apparent to those

20  of skill in the art, based upon the figures and the following description.

Brief Summary of Invention
" The invention disclosed and claimed herein relates to 2 system useful in
monitoring for a variety of biotic  and abiotic factors, and perhaps most
advantageously in monitoring for insects and other pests. Specifically exemplified
25  herein is a system useful in monitoring for insects of the order Isoptera, particularly,
 termites. ' ' '

One preferred system is useful in the monitoring phase or step of a two-step
process for controlling termites, wherein one step is monitoring and the second step is
control. The system of the present invention may conveniently provide for efficient

30 monitoring of a given site for pest and/or other target factors. The resulting feduced
or eliminated need for on-site manual inspections may allow for more comprehensive
' monitoring. Zones having at least one sensor each are checked on demand or pursuant
e - 2
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system of the present invention may conveniently provide for efficient
monitoring of a given site for ternmtes. The resulting reduced or

el i m natWO 9848319f or on-site manual inspections nay all ow PEE/USHT/E8440

conpr ehensi ve nmoni toring. Zones having a | east one sensor each are chocked
on demand @ aRpesif@Bischeduld ¥ Gddgedf mecéyaeﬂleﬁu%:%e donfigeedifth mhhgerSthat em
may be configuied in a manner that allows the |ocation of sensed termte
activity t ellows shslocationof sensdd tarrphie agtivityate becasseniated wWithquparticularsmeors .

Data relating to the stat of the sepnsors my..be faorwarde r retrieved
For st or ag@F brasbophishmsts uf rehie o BR Nl B 41 stoBiat b be Mpfied G c
syst em can riifie¢O iristith & récdrdul, re M driNdr dnalysia\at @ erhote 16€ktochO TheGystagh Ot her

data exchange between the target site.and rénote | ocations using éxisting
comuni £at icambemeafiguredstoctenyenipatly provide forl monigeringhand pther datacexshengs et y

of met hods,and  appaj at uses ich.can be used to. realize t.he. system of the
aub] ot | nyEeBAe it S b Erone et e B ouESmrion fsary e
optimal for a patdadsklived @b fufl) Kerim ther€ hfd A earidpb nitehcHid RAd 8Ppardfdses 1O 2
person skilled in this art of using the teachings provided herein. Brief
Descri pt i owhi¢h canebeDasgditororalite thersystemsofdhe subjeat ieventipe. Thepresisamathods of an
exanpl e renote nonitoring.system, includir data _coll ection It that
comuni cat @E&mﬁﬁﬂ#ﬁuﬁs?gg e tlb5 ?ﬁ?ﬂﬁrﬁg fg{_)caatl?a&ﬁc‘{l%' Heet ﬁ%%d@ at a
obt ai neg f eRMrGRNGRAISscEAWBAIdbe. bfifurd 18 & pérbdre skiffd i ehie aftN6TWEsiy the
schematic representati on of another exanple.renote nonitoring system

conf i gur at teachings pravideddheseilat a col | ection unit that conmunicates with a
plurality of sensors using a plurality of individual comunication |inks.

Figure 3 shows a schematic TRRLES &L H’og fhe PRRVIYs exanpl e renote
monitoring 20  system conf |'gur@m1i—rn%—ué'm1&% ta collection unit that
comuni cat es wi tRigeenh ehows! s isclgenatiti reprisertation ef &5 sxanplewerhotatmonitdringks . '
Figure 4 shows an exanpl e, sensor .used .in the rempte nonjitaori ng systens

shown for EXEFBI Bciiing g daiascolleghn sunit fat COMEBMIGS YD RAASE SYsiemy at a
moni t 0§ & NY r&h5te'10dAYS bRFidd Whta obtained from sensors located at the target site.

-Figure 2 shows a -schematic representation of another example remote

- monitoring system configuration, including a data collection unit that communicates
with a plurality of sensors using a plurality of individual communication links.

Figure 3 shows a schematic representation of another example remote

20 monitoriﬁg system configuration, including a data collection unit that communicates
with sensors using individual wireless communication links.

Figure 4 shows an example sensor used in the remote monitoring systems
shown for example in Figures 1 and 2, the sensor being placed in a monitoring station :
housing and connected to a cable which communicates with the data collection unit.

25 Figure 52 and 5b show two views of an example monitoring station housing
lid and attachéd monitorixig device, with sensor circuit thereon, for use in connecﬁon
vyith a remote monitoring system of the present invention.
| ~ Figure 6 shows a schematic representation of an example controller for use
with the remote monitoring system of the present invention.

30 Figure 7 shows a graph illustrating an example 48-hour reading for Sensor

Zones 1-5 for an example remote monitoring system of the present invention.
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connected to a cable which communicates with the data collection unit. -3-
Figure 5a and 5b show two views of an exanple nonitoring station housing
lid and wiadgsas®® nonitoring device, with sensor circuit .tlperam7id4a6 use in
connection with a renote nonitoring systemof the present invention. Figure
6 shows a schensg. Shp 2k 1Y t : se with
the 5 rennten?blhﬁ{%glﬂr’% sysst%ginr%%(r)r?ﬁgxhe par e@gﬁéf?ﬁ%rér?%ﬂn&%k%rg 7 shows a
graph illustrating an exanpl e 48-hour reading for Sensor Zones 1-5 for an
exanpl e renote nonitoring sDetatied FFisdlommrp oftheinvenmtiemt i on. - 3a- Figure 8
is a chart setting forth the data plotted.on.the graph of Figure 7. : )
Det ai | ed Di scl osmeeprsfmieﬁ@mh@mmﬁ %@%%ff&fﬁfl@@ne BY HoReVabmatheds
subject in ' ' | 0S i d8c #AtbraPARE Jk ' i rar for
orm tes, ooy spRitaibts & fould BOURLe TR IE0R. Ao AL TR i 4 O
subt er r Aneapparatuses em behived foeéample te wimmitorfortpestt of the orderdisoptera, asd #n
integral part_ of an integrated termte nmanagenent system featuring .two

. repeat abl e@f%‘é@f&‘iﬁe%ﬁoﬂg%ﬁmtﬁﬁn&ﬁ@ﬁﬁ??%gq cH tegran t(“’Ff@’rt%‘iin fweldber erred
{0 s N 8kdiBelopaftifitd foksdi o BRliard i ihMd iR iHar e ethBl Bhd E%ﬁd}ﬁﬂk'&h the

. use of toxicant-contalining matri x. e nonitoring step of the Pprocess

- conpri-ses ra¢atlaptablg tdOfor examipls; d varidty ofitpesinspecies.o cidri parposes afcbreeity,any

termte activity. This step may. further cqnprise capturing termtes. The
t oxi cant .dé1°i"(?¥\¥‘lyﬂ$°("éﬁ¥1}aﬁ\§gﬁ%‘glsdﬁ%'ie ite, SHbe WEFE’BFF\@- toxicant in a.

matrixqghich is T s ed UdbRURh SR &%ﬁ@&ﬁﬂmqyaﬁ%e%ﬁr ng’fé %?anme%ra%eﬁei r

sl owacting toxica allows termtes to return to an t hr ough

col ony t er rpestor pnabadenrent dysistgm Nestunng e swbhempéatdtiiowstepe: t (13i | pdpaddtiono t he
toxi cant. As described nmore ful Ly herei the two princi eps 1
descri bed TRPTEIORINEARPYLING Ergir@gxﬁ%§gfﬁ?‘{] g ps én?r@?oﬁ‘%gie %Egdeﬁwg% Pgﬁ'r am

wher ei n t NQoxicant to a pest through the use of a toxicant-containing matrix. The monitoring

step of the process comprises monitoring particular location or locations to detect any
15  termite activity. This step may further comprise capturing termités. The toxicant
delivery step involves providing a slow-acting toxicaat in a maﬁ-ix which is eaten or
otherwise contacted by the t_ermités. The slow-acting toxicant aliows T’(ermites to
return to and move through their colony terfitory'before dying. Nestmates then follow
the trail back to the toxicant. As described more fully hérein, the two principal steps
20  described herein can be repeated as pé.rt of a pest management program wherein the
program involves the initial step of moﬁitoﬁng for pest activity followed by control if.
pest activity is observed. Once confroi is achieveci, monitoring can be continued.
The steps may also be performed simulfaneously. A .suitable monitoring/control
apparatus and method of use is disclosed in International Publication No. WO
25  93/239998 (December 9, 1993), the disclosure of which is incorporated here;in by
reference. _
. ‘One example of how methods of the subject invention can be applied to the
control of subterranean termites is aé follows:
A hole of appropriate dimension can be made in the soil for positioning of the
30  station housing. The station housing is pléced into the hole. The monitoring device is
placed inside the station housing. A covef can be placed over the station housing and

the cover secured to the surface of the ground. Altemnatively, the monitoring device
- 4 |
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programinvolves the initial step of. nonitoring for termte activity.
followed by control” if termite activity is observed. Once control is

achi eved Y@P#Lhg can be continued. The steps may al so bePGEUEHHIREH

si mul t aneously. A suitable nonitoring/control apparatus and nmethod of use
i s di scl osedcinbé platediisidensadtionuivhisingtwisioh Mothehihsefte? 3P B&mefadaatdthe s6il 20
1993), the disclosure of which is incorpgorated herein by reference. One
exanpl e of huWikibe KBHeN BPUSIAG OREAINS it NGehtheroRloriash HsOa s PeRitarpe; Ecle
control of s . . ternt ' : , i a
di mensi on cagp%%h?rgggo%lglr?%tﬁgy sb%isP!a? %ﬁg%g‘%’#%n"ﬁghgﬁéﬂg e g?%tg flgdr%\ﬁ ht%;mnlg.
The statiron hafgeng is placed into the hole. The nonitoring device is

pl aced i nside -4- the statjion housing. A cover, can, be placed oyer the
statti on- hbusi ng akbemaaNesERg devise G%ge't erm@t%dmwé@aaﬁ?wiﬁr@a ﬁg.tefm“e

Al ternativel | . | ~A4a-q / :

PCT/ US97/ 184%6%%%%%%#8%%%’3 o ﬁ%}%ﬁﬁgﬂ;}% dex ‘ﬁ?\&éﬂ‘}é‘ ?’%é’%ﬁfl"gﬁd Weekly, bi-weeklyt oq
or hanmer ed idhthly,c.3Bidecdsd 6r desired. s Bagause tdimites axg lajpemi toghew themphisbft
soil surface. Also, the npnitoring article or statiaon housing nay be placed
hori zont al | ymstali thin grtiRbicendusivemeir! may Beonporparafedcigto e monitoring feyice

noni toring deyvj e ' Helot : eﬁ?ﬁhﬁe‘ﬂ- [ L Y : Ite
i nf.estation. angpec?{égﬁgo r%lﬁ"retf non??‘g‘r:e?ng ev@@gﬁ%ﬁa{l}gbeﬁ&#ﬁr@m@v@gﬁ;, '
bi - weekl Y0 nietdideyit iebokemshieaddmcing the presemte dfeermites. termites are known
to chew through soft nmetal, thin strixgs of condgctive nmet al

i ncorporated int o.At Rectrmed FeRPisgMeaiiPrRe éﬁﬂe’@oﬁ &he preseRy gwegq?é&%e &HPE’“
dens e hersbS AN O Ryl P Mok e et
moni t ori ng sytsdtegivally 1dvatedr bmantthe tmrgettarem iGivern ghen particular application of the
present invention described herein, each sensor preferably includes a monitoring
15 device or block, such as cellulose or another material which is edible by termites,
having an associated bridging circuit through which termites are capable of chewing.
The monitoring device, including the associated bridging circuit, are placed within a
monitoring station housing.
- In one embodiment, each bridging circuit of each sensor is connected to a -
20 cable which links the sensor with an on-site data collection unit. Various runs of
cables may be used to create a plurality of individual zones of sensors so as to provide
more detailed information regarding the precise location of detected termite activity,
each zone having its own individual cable link to the data collection unit. In this way
the presence of termites in one zone may be determined independently of other zones.
25 : Each zone may contain a few as one sensor, as is shown for example in Figure
2, or as many as a plurality of sensors, as is shown for example in Figure 1. Instéad of
hard-wire components, such as cables, the system may instead be configured such that
the sensors communicate with the data collection unit over independent wireless links
formed us-ing wireless communication devices, as shown for example in Figure 3.
30  The on-site data collection unit is configured to registér data relating to each sensor or

groups of sensors either continuously, or at regular intervals (such as hourly, daily,

v .+l SUBSTITUTE SHEET (RULE 26)



schematically for exanplke in the figures. The systemincludes sensors that
are strategically |ocated about the target area. G ven the particular
appli cat i wo 9sfissloe present invention described herein, eackCTAISITIS440 .
preferably includes a nonitoring 15 devi ce or bl ock, such as cellul ose or
anot her mat e[| M .gh d | Ya  SeFirkgs kNGhragpa Lt idgi ng
circuit thr %%%%\A?*&C?’ t%r? #\ﬁ{t%g?lt:rtg %a%gbl%go?(:h%ﬁ‘g\% g’é : B%hgéﬁﬁ%‘?t(g%lﬁéd ¢
devi ce, i nclmoningirdgye associ ated bridging circuit, are placed within a
nmoni toring station housing. In one enpodi nent, eai;rc:?h b{riﬂgl ing circuit, of
each sensor’ is cofiERPlQsH PEPCSEFOT. UGH 38 2, GOUIer; 10k £ sEaErapmed to,
. on-site dat %ﬁ-ﬂ:'vl:‘g?rdbﬁﬂ I lata YO Bl ont4ieSdab] cAIRRLSS uifRYidL cotifiinicansieat
a plurality of individual zones of sensors so as to provide nore detalled
.i-nf or mat iSon linky auchi asq stirelapd tetspheond laoddine or vfirclbss compvinication meass: t Agdiny ,

each zone hayi | t wn i ndivi.dyal cable link to the data collection unit.
'n this vay thedopmcloatDg qftsuch iRiormation may ocsun &, FoptouRr o R qegblar

i ndependent [; 2 v. brafh r ' one
sensor, as ilétegﬁaé%xﬂ%ﬂrﬁgggﬁﬁj@’nqul%ll'tg]rtlj};’e 2, Oa?&ggtcgﬁyﬁgiﬁagt& %?%%?Ytié}s of
sensors, as schedigver émwdemamirp|Thei datEnpyr therl bel steredarkcorfdeflaretienwedeand/or
conmponents, such as cables, the system I pst ead be confiqured such that
‘thé sensors %@ AL FREnQlF {9rabpR %ﬁ? 3%83%’%‘85.%5% ‘B-r‘fot%'\fBaFcrﬂ??ﬁl ET0 oY

oW rel esggl | NfeSydeqpES vgﬁé@%fgﬁufﬁdseéﬁy,%%ﬂé}ﬁé&ﬂc&ﬁi«ﬂl-%ﬁonﬁé, mRpMMiork OF

exanple in Figure 3. 3 hé on-site data collection unit is configured to

regi ster datm'opm't)amhmgersaamﬂphregemlv agencigsoups of senSor; ei t her
cont i nuousl y, or gt £ el A L OLRING Sink HeB RIS col Bl and iptatn,

weekly, et C.JolleSioPdHibi4aNElepRor 15AaRAt supor&hiell wbite 20d doa commitcAions | t i me
nonitoring). A renote host processor, such as a conputer for ex_an%ee, S

- programed tYpieeidats cerogrition switch ongensex is rrefgrabbhasedin apsosiagign yithotbedlata on

unit vi co ni cations 10k, . su n I : i ne
or W ref}1 Ss %_og%?ﬂ St ¥ a?‘retgnél.r& gaé’?n‘?g}?ﬂgmg%%rgl gegglgsrtlgg%é%ggﬁ%ﬁ tﬁ@q}gs{
i nformation dompudecdifectlyttbelie datdoiteaionl yhit, eathat tharguinacessanily idistird those

(rmonthly, bimnthly, quarterly, biannually, etc.),_ or pursuant fo a_ .
*speci fied individuals attending to’voice communiCation operations on the telephone line.

Alternatively, a separate line may be use for such communication.
More specifically, the host computer shown for example in Figure 1 is located
20 at a remote location and is preferably programmed to periodically establish
communications with the data collection unit. Once communications are established,
the host computer presents an identification protocol to the data collection unit so as
to gain access to the information communicated by the unit. Once access is
established, the host computer issues a command to the data collection unit so as to
25  initiate the down loading of data maintained in a memory storage device portion of the
data collection unit. -

The data collection unit shown for example in Figure 1 includes the memory
storage device on which are stored instructions to be carried-out by the data collection
unit to collect data relating to the sensors. The memory storage device may include

30  conventional memory chip or hard disk components. Collected data i_s retained in the
storage device for anticipated retrieval by or down loading to the host computer. In

the case of monitoring on demand or real-time monitoring, a data storage device is not
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schedul e; or on demand. The data may then be stored, recorded, reviewed
and/ or analyzed at a renote |ocation. The down | oaded data in system

descri besolegngsin may 10 be used for a variety of purpos®€ETRSI7/18440

exanpl e, pest control personnel, inspectors, property nanagers, and/or
regul at ory agenci g QBTN CRk] Lduitoib Sloe &t ihbet/ uter
and the datng co |§§? id'\és% {Jbrglfe?ﬁ?tg a teloe%hg%gsl i%tﬁ%’t suplpgrts %tt oi ce’
and data contietsi whichansy ba used de/abanect rtbe @gbles ithat poviderthercopmnemication . .
preferably used in associatjon with the data ollection unit so.as to
“direct any bEWﬁ?HﬁhEéF?i?ﬁ%arf‘ieg'ﬁe&% C?J]ﬁ%.':‘QH W h?%e ﬁ‘l‘f@t@@ﬁ% g‘he@iapgzg& y to
the data cebleghtdilinfighre 3R ekalbR) HRHRARARA it 16 HdébnddiP $8nes of
ndi vi dual s "attendi ng €0 voi ce conmruni cati on operations on the tel ephone
line. Abtesambrs;Aone hhadpgsixt serkomns aherein, bed Zore 20having: five somsons teereinn.
More specifically, the host c ut.er._shown for, e | e.in Fjgure i

| ocat ed 20 Thegdaty cplegtion Yt é?%%g??tlﬁﬂly represenied r‘&ﬁl‘g}‘ﬁr %rg?%ﬁﬂ%%&tt{eﬁ ]hanﬁ,

peri odi cal ly o8t AlbklsS RIEN Wit 4 pRFa blinkiBSerd@htseafirt SFhing, ¥ fddemOnCe
comuni cat icélrrlls a_retées:l?g 'S glc‘iﬁa.{%@ E%igbglorrpg% er preesernts an ’ Pdotdem_
“identificatahdnelateat safbivare care yzodded to @stablish the nerdessasy cammunications dinkess t o
the information cgmmnf' cated by the ug'bt .. Once access is established, the
ho_st_cohput"@}enitg% @%ca_l?ﬁﬁﬂﬁﬁﬁlfﬁ‘?‘:ﬁﬁg Xfttl&e]&?ﬂtf’%l??’r“&ﬁ unit so as to 25
initiajg the do 1'0%11{5:%0 ddat G11ERfisH Ahficsebntd HBMBE YinsdipbRta dayiLfe

portion of the data co '

l ection unit. The data collection unit shown for -
exanpl e i nPFo ablé hogio dantroler. ndltemstively gablle\dataccadiectidn uit axay st or ed
nmp gramen # ragyea

i nstruct i b i.ed- by d | ecti i 1 Ll egt dat
o ey © ophged neReLdifitr, 8 Brinhel Lonipils (PELOF Scciledf Hoelnsdy' fhe 42 @
convent i ONhtalERMRENorCiHiPmay interFatetiitk the QBROREMRtSugh @l nBlobRTigieA cBnidrter.

retained in the storage device for anticipated retrieval by or down | oadi ng
to the hosiRegerdbess of its|precisrecangtructisn, thendatd eolingtion uat ran deqrograsimed tee

nonitoring, a data storage device s n . 83109. -
PCT/ US%%/ lgﬁﬂeﬁe‘%&adgﬁﬁﬁ% taarlgg corre cﬁ’oglrﬁurl\tl l{‘\gé%gécjer ﬁ%‘?‘ﬁ $5 _%nu?t?%Fre
ports or i gBuditiens Miat cdn Béensed and identified using electronic signals and sensors. The

data registered by the on-site data collection unit of the preferred system, for example,

relates to at least one electrical circuit characteristic, such as for example line
resistance -or.line voltage.

20 - The preferred remote monitoring sensor for the termite application described
herein is shown at Figure 4, for example, disposed within a monitoring station
hoﬁsing. A thin line (ca. 2 mm width) of silver particle (<10 microns) is drawn in é.
zigzag pattern on the surface of the monitoring dévice, using a circuit wbrks
conductive pen. Another layer of plastic film may thereafter be placed over °

25 monitoring device so as to envelope the circuit for protection of the circuit from
potential corrosion. The drawn circuit on the monitoring device interfaces wﬁh the
zone cable to establish a close circuit. The monitoring device, including its respective
drawn circuit leads, is preferably removably connected to the underside portio'n of the
monitoring station housing lid using electrically isolated conductive clips, as shown

30 for example in Figure 5a. As shown in Figure 5b, for example, each of the terminals

disposed on the top surface of the monitoring station housing lid is in electrical
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outlets which my be used to connect the cables that provide the

communi cati on between the sensors and the data collection unit. The data-
col l ecti orweesrnessa®i cal ly represented in Figure 1, for exan@Er/usaysudi cat es
with two i ndependent zones of 5  sensors; Zone 1 having six sensors .
therein, and gone, 2. ayui Y r Gint LR e : .0 It
schematically repr es%%%‘evgﬂll E\HeF‘%%?g&%,algn[jaﬁ{ghg? r%ljrq&ﬁ‘gg@ tgéognqrhrg%l;dga e{slllg

i ndi vi dual | y semsohbridgingcirtuit 1o the assodiapegidblet sensors. Further, a nodern and
rel ated software t he necessary conmuni cations

e provided to establis )
| i nk when the dat gfl@owrpgeaeﬂorﬁmm onifodpg devigg 1t Fompased el celyigsgimaterialy

“Al'l of the a I | '-éﬁlnﬁgfn ',&ﬁg{ d | a
Pr ogr anmmabl e%&%ﬂ@rﬁégé{) thrﬂ.’&)%d{ig!r)%gt Ive 'y?ﬁgasgg‘)&n?g%fe ' é‘?g{ %Fee%ﬂhgn
unit may be cemsbr,gor embnitering devideewith d3svcsatediicirCaitpist placddP@) ths nforGORRARC! -
singl e board. The data c‘?ll | ectjon unit o I nt eftfsce Wth the sensors,
through an afZHge/heusmgathat i planted In peily  } eypitesicgding i@ sspsars Lan be readily
construction {eg@F - [ iR . o] r
data rel ati ngeto ?%te&é%ﬁt%% %%‘%ﬁeh%{’?r%u Hr&elgirg{agg%lg nnicsgﬂglgfmg]%d%’ilger '
condi tions t khéwingrthdeclbdoseanatemal. Preliminkiye studies igliedtethiat, enércusdeg adiumiand
~sensors. The d@ta reqi ster.ed t}%/ the on-site data coll e%tion uni t, of the
preferred sy@REmanpglimate, {he senspieigultamay remaip couduchye i1 alopg iag six wepths; ¢
charact e'i@)St'gFmo?é‘ﬁhhéib%%e SrRRRItE adtivi§: r.esi stance or |ine voltage. 20
The preferred renote nonitoring sensor for the termte application

descri bed herei n if seisonplaged i dumad 4pilf bowevezmiay  absérb pualenti mbistura to

nonitoring station housi.ng. thinline (ca. 2 mmw dth) of .si.lver particle
((10 micr ons}’e?%nﬁfﬁﬂﬁpthga“@e’éfﬁ Bat tf?“éne‘ieﬂewﬁn‘m gt t‘?\g’“ﬂﬁi’i E’Bri ng
devi ce, usi Ngermitei febdihy. WHIKSinHABH wedy Becawfided MRAigAShe hey 6f aﬁlo?kigﬁﬁlk%f' | 'm
may thereafter .be placed over 25 nmonitoring device so as to envél ope the

circuit for psbils cirenit,orthendhan digifal signals pBy epentlyingotheodrastic. irtheaselimwn
circuit th nitorin evice | rfa ith,the zone cable to .
Gstabl i sk CTOUE R PR S oS shlbE s AERY ik dné Miehli RERE: By: Eapites ve
drawn circui insteddst, usirfy QugitaivatibstingestomaRirguit epnietiey (ingd)8ignal SpaAdE -
portion of the ponitoring station housing |lid using electrically isolated
‘conducti ve ctheEequeaeys nﬁt%&sewsﬂwsras axasiil of maishre oF ethspexiamak des cER gur e
5b, for. exa”ﬂéﬁinﬁrﬁ%&iS’:fe\}eﬁ%liléﬁﬁﬁéé'ﬁko%eﬂ{efpOSEd on the top surface of the
nonitoring station housing I'rTdTs 1n ectrical 7

A prototype remote monitoring system was constructed using two 8-conductor

20  cables (in and out) connecting a total of eight sensors and the I/O ports of 2 Compact-
984 Controlier (984-A120 Compact Programmable Controller, MODICON, Inc.,
Industrial Automation Systems, One High St, North Andover, Massachusetts

| 018450).  The architecture of the controller is shown schematically, for example, in
Figure 6. The controller was programmed with a ladder logic software Modsoft °

25  Lite™ (371SPU921000, MODICON, Inc.) thaf used to constantly monitor the
integrity of the electric circuits of the eight connected sensors. Modsoft Lite records
the time and the date of the event, i.e. circuit interruption, and stores the data in the
controller memory. An internal modem in the controller allows the stored information

- to be down loaded to a host computer via telephone line. A voice/data recognition
30  switch (Fax Line Manager™, Technology Concepts, Inc.) was connected between the
controller’s modem and the telephone outlet to direct the call r'ﬁade by the hést

computer to the Compact-984 Controller. The Modsoft Lite was also loaded in a host

8
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comuni cation with the underlying clip to provide for conveni ent connection

of the s¥x¥/18819 dging circuit to the associ ated cabl e. THRCTHP¥EB448d

renote nonitoring device is conposed of cellulose materials that are

. intended to be fed n ermt f e | e i Fisgure. 4. the
5 sensor, cwpﬁﬁﬁi(@%'?@xa‘fé%e‘é’é? %Bpﬂ,%g&sgpg%aggﬁ& f\@[ﬁ%@?x @typlsg}pjggo‘?% t he

moni toring gh@ppQNwiaUs) terhd1dhodein PTE1ERAR DAta/FRt modém) M A ferl SRBISSMER

sensors can be readily detected as termtes easily chew through the

rel ativel y oficomupiunination betisien ghevhost somiputer agd threComphett 3B4cContradler alsing

Prel i m nary ~st udi Ladi e that, . .even under um nd .war | mate, the
sensor Ci rc&? ssﬁé@&r gﬁﬁ}t%aé%m&qaggnﬁc g‘F”&‘ﬁ?ﬁng’“’g’s dgfj%(&?ﬁ?ﬂtlﬂstmigc’mwt'nor e
in-the apsengs CohtrbRérWistiowst lodddd/usidy heMedsoRtlIdeed i n hum d soil, however,

may absorb sufficient noisture to become conductive under certain
condi ti ons even \Bhenpreliminany cexperifnentrfoue of he teighti seasdre oire expdsridsto a

situation be avoided thraugh the use of anal.og signals to test the
ciroul t o areRR GG f POesan subiEatten iR, BhIR RS B toerase
in 15" Ci rcyete [eBSinSdafl GAtHIUE kehite DRV WWitlfih WWESD oFEPdshrRe tiel fifhkidndi S
broken by termtes, .instead of using qualitative testing of the circuit
conduct i vi t gateefialguitiinierruption gnhreskage: ofcthe fourusensars gkpossiJo tpmaiteasi wereas a

resul t mpi st ure or -af her ernal .influe n be mininized or even
el i mi nated 3?‘i"B‘ggltyI{g?o.rg%%}doqeoﬁlﬂ%a?dewg[’%H%%%lg’?‘gﬁfl%ﬁg system was constructed
using two 8- conduCisebnd Brotot§pdtedfoté mbndEng eysterd Andladdd Ndataloéra(CROfOET ght

sensors and the 1/Q ports of a Conpact- 984 Controller (984-A120 Conpact
Pr ogr anmabl Eamphel Scieatific,Npey Eegan Vd) or datagpdiestion unifythaheomsnumgaiesyith one

H gh St., | , t -34 chi t tpe .
cogt roll er N:ﬁé,& gﬁ%‘{kggéﬁgr?%%f ?:gﬁﬁg,éﬁf%écegign% ésurlparqlﬁﬁi?‘guir]g&g& #ﬁgx@%‘nt‘?ol | er
was' progr anmitipiexdr @AMau6laCarhsigiicSSaitificakre.)Nbitwotgor2bd intb ithedsalolger to :
(371SPU921000, MODICQN, Inc.) that used_to constantly nonitor the integrity
of the Bl ecBHW ths datelpggerde W%mgﬁtplt&y@méala%&%ﬁhg VaR I IENEOT ZO0DgS.

tal d d 1o che it integrity by 'applying S00
records the a%gﬁln ItG':‘keefi £d % chb& &Y&H intd ! g h VofhgeBE b3Bo and

stores t he

mV to each zone. When a given zone circuit is continuous, the voltage registered by
the datalogger is approximately 2,500 mV. The multiplexer is programmed to
examine the circuit integrity at a set interval, and the data is stored in the Static
20 Random Access Memory (SRAM) of the datalogger. A Selective Ring Call Processor
(SR3, Multi-Link. Inc., Nicholasville, KY) is placed between the incoming telephone
line of the house and the datalogger. A RingMaster service was purchased to obtain a -
second telephone number with a distinctive ring for the telephone line of this house.
A host computer (Dell Dimension XPS P166c) is configured to dial the datalogger,
25  which is located remotély with respect to the host computer, using the RingMaster
telephone number. The SR3 device senses the distinctive ring assigned for this
number and directs the incoming host computer call to the datalogger. The host
computer then' establishes the communications link with the datalogger and
downloads stored data relating to cifcuit continuity. If desired, the host computer can
30  be programmed to auto-dial the datalogger at any time or.ant any desired interval.
Data obtained using this second prototype system is set forth at Figures 7 and

8; showing circuit interruption in Zones 1 and 3 during an example 48-hour reading |

9

0 USUBSTITUTE SHEET (RULE 26)



controller menory. An internal modemin the controller allows the stored

I nformation to6 be down | oaded to a host conputer via telephone line. A

voi ce/ dawp 98a88gni ti on 30 . switch (Fax Li ne Manager, Tecpogiusyyrigdancept s,
Inc.) was connected between the controller's nodem and the tel ephone outl et

to direct the MmaldonBRda Rye meage%stapﬁwmﬂa@g motm G@ﬂggﬁku%%@@&k&fﬂ ler.

The Modsoft Lite was al so | oaded i n"a host
PCT/ US97/ 18¢dirmite oApagxeuere(dzﬂme BHidge Gf apprayingely, 25@@0!@&?6/@3121@:(1 whish I8 oux .

City, SD 57049 i pped wi.t.h | _nodem. (.Te h_.Data/F d
A tor oot abirOREr eBPE st St ChseR e B EmAAGh Tr s e ok
Conpact - 98469 wold 88 wsédﬁcxgipéﬁhﬁé lacﬁ ha\be@?rrfﬂénfeg@idrémﬁné%gﬁ%@t es,

Inc.), data stored in the Conpact- Controller was down usi ng.
t he I\/bd§oftdd_vuatedsxgmfmaml)efromthaﬂﬁ(bmb’evalmnt “four of the. eight sensors

were exposed to | abor at ol-ony._of .t For nosan subt er.ranean.termtes,
~while the other $B‘?ffag%ailﬁsz;’\é @M@ﬁ‘%‘f’f‘“ﬁ’%ﬁé’a‘ﬁa T éRduP fﬁﬁ?é‘r Hﬂnﬂ'}fy
Wthin a weglpefinefik R Sihifate ttiiénitd feedmBY AleoRdiRglyC tﬂeCtégisteréﬂ finé YBith, Q{:ﬁ)r
breakage of the four sensors exposed o termtesS were accurate

recor ded andontohnfliaisated duong Hbe wogxseczfnﬁhgt‘b?r-hom tsefeoﬁmlﬁm oquve3rwamt e

Logan Ur) . BleHEra Brokee thened, Fo0t By i ot mel dB%ling, 3, Boothtiigoncion

zones - ofp S efegiaferedling esitdge. Sitel marked Giffteéritas i fhe \eharablef uﬁmérre%ls{éred hne
mul ti pl exer (AMA16, Canpbell Scientific, Inc.) isincorporated into

dat al ogger Yaitages forZanes2t fand St as eompared o Fanes tloandrﬁjd@mms@ate/ l@vp@pmglh .
| he
o T, ke YRR s iar R g Bl R kTR hEyEl s

gi ven zone ¢fithé pidsentinwsaiibhnuous, the vol tage regi stered by the dat al ogger
is approximately 2. 500 nV. The nultiplexer gro gramed to exam ne the
CI I‘CUI t | nt egr i t $itheugh @étsenW%ﬂv%vnbe%hareem@r& Faemgtesmemgamgnsstsw |t i c

.Pr o;:essor %‘éﬁﬁ? Mgg%{r%ll?( ﬁﬁﬁ%@ptﬂh ttgh %ggﬁ% ng&[gY) S p g'%f)%:v\eeﬁalt Ihe
I ncom ng tedueh resn@oisture meters strateglcally placed in structural wood to detect potential
moisture problem, acoustic emission devices to detect feeding activity of other wood
destroying insects such as drywood termites, powderpost beetles, wood borers, or a
miniature digital balance for measuring weight loss of cockroach or ant bait stations,
20  may be used in accordance with the present invention.

Upon the detection of the presence of termites in the monitoring device, the
monitoring device can be removed from the station housing (or soil) and replaced
with a toxicant—confaining matrix, in a toxicant delivery device (bait tube). Termites
that are captured in the monitoring device can be extracted and gently tapped into an

25  upper chamber of the toxicant delivery device. This upper chamber is the recruiters’
chamber. In order to exit, the termites must then move through the toxicant-
containing matrix to reach the exit points. No toxicant needs to be used unless
termites are detected from the monitoring procedure (or 'ére othervﬁse known to be

_ present), thereby éliminating the use of any unnecessary toxicant. When termites are

30 detected, the toxicant-containing matrix is utilized until no termite activity is detected

| in the toxicant delivery device. At that time, monitoring devices caxi be used again.

In addition to the practice of replacing monitoring devices with toxicant delivery
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line of the house-and the datal ogger. A RingMaster service was purchased to

‘obtain a second tel ephone nunber with a distinctive ring for the tel ephone
i ne of MOe8/188e. A host conputer (Dell Dinmensioh XPS PIBSI/ysI7i844o

~configured to dial the datal ogger, 25 which is |ocated rermtely vvith
respect to HoAcEOahotheBHbEIimeHS b thet AQerifion rites beheRbrRR 6\3

SR3 devi ce senses the distinctive ri ng assigned for this nunber an é'l rects

the i nconi ntpmhaiss in plgsatand & doxicans d&lleerada\nggg\énch Tare baaslded doput ditteihen

tablishes_th t | th the datal d downl oad
tored dat aueuGr PR ARoEr ee Ldle Mgy e PER he host comput er

can 30  be progmagRRHoh$ nitdidds dhiterialiCatb hpdPata8Ss ot Wrétioﬁeofotfox?da&t-a”y

desired jnterval. Data ebtained using this second profotype systemis set
~forth at5 Fi eentaining mettices, mhludlnggmmcemmeatcmveth dyssi amd/qrrhezaﬂmumnamdm

duri canpl & 48- h ing, 9 . .for f Al | t |
appr oxi mat obs ol PG GofPee dilsd, e et MORRTE e dtony dpedle | ne
vol tage of ApREAK HRE SlppardBiBs Mbr Waspitichl BEdayibes stdﬁ%nCh&fsiﬂgts u&ﬁ%t ed

provi-ded circuit integrity was naintained. If the circuit was as it
woul d be byheridontalistatton housings a;tsit statieny housingse fasr abovhegroungi Bloarteﬂng iané

Zone. 3 was. [IEH: ST KLY ptrens 6 Rse Rl e RO Maeritent 1o

stinul ate t b SdlIE@afthRGrt WL ficBpmiak Yhat theproeingéss ibrlalls) @nd Ok de§ Zone
1 fluctuated during the coursé of the 48-hour test. Si mIarI one 3 as :

i nt enti onal P?tmrmmt HeYentien cendes Fredily adapteddor Hesufor thesmntrphgf iteTImites

char act er PB4k hOBngs, 16eBR A6 pflntds oL S8R Ao abletiil o oo

to Zones 1 argéts3 dermnstrate how actual termte feeding in a particular
zone of a target_area .can evidence itself through the use of the present

i nvention. Upon Ihmadf shauldhe grdersigod thas hecexapplesangiombodiments desepiied or i ng
QY| 9© 18 Pl e o B CEH DAl Sy ATl LA TS AHoh0 B BRKRJe0 G (O

soil) and XTI cant-containing matri X,
delivery dehglneth(r’eaf will hbshgge’ftedrtbtpessohhahlladm dmparuamckolbe inbRde® it | ng

d ted.and tl t hanh
evi ce. can ?1% s;enxnlt rag(({‘ p&rvxgvxr/] of &?snapp)flc | and thg sc(:)op%%f Lﬁ)paei;rpercxzdeécll clae;;ns
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of the toxicant delivery device. This upper - is the recruiters'

chanber. In order to exit, the tmmﬂ move through the
t oxi cant -wonkagxvNg matrix to re ﬁm 'MMJ ﬂ No t oprresdsgsads to
be used unless termtes are detected®friom |tor| ng 20 procedure (or

are otherw ent), thereby elimnating the use of any °
Ica‘ﬁg},x&&ﬁ%@ﬁ&ﬁ . an

unneessary t ermtes are detected, the toxicant-containing
matrix is utilized until no termte .activity is detected in the toxicant
del i very dewvi.ce. ANsydtiato hiofiitor fop bérinites o plevilice 61 £oies,vompsiethgagai n. In

addition to the practice of replacing nmonitoring devices wth toxicant
del i very VO 98/ 183144 least one termite sensor adapted for placement in each of said zones;

"PCT/ US97/ 18 devi ces, another enbodi.nent of the invention conprises a
nmoni tori ng device whi ch remains in pl ace and a toxicant delivery device

whi ch can be added to,a datafdolleetibn’® unit commumicuingt vith nsaidi atoleastgonte vrtitei f
the need arises to deliver toxicant. The :various nethods, material s and
appar at uses SFRYOT e fAHatmsn indepensieniby, Af_ tegmite S§ATORS iR RS EPReSe S2id datRyudi ng

fatrices ”%gh} t ‘tH'hﬁxﬁtﬂ iﬁéh%p%@%ﬂ%@%&ﬁéh%éggres%ée of erhifadh{ Yy fBP% ”f to

t-hose - ski-l | e.art eover met hods, materral s an
appar at uses zbnes indegeadettiyosf otifierwanésous st ation. housi ngs, i.ncl udi ng

hori zontal station housings and station housings: for above-ground

- nonitoering gnd t |cant delivery,. wll,also be read pparent to .those
TRl en 19 B0 LGBkt nonia) ot s v Bt B bl 3BT bolrBebR <
that the prgcegy Jﬁ'§ees§@tﬁﬂ"é?sh§nurﬁ&i|1 %p@ﬁﬁasmseaaoéonhaﬁmoﬁﬁs%hnlm&ﬁ&ﬂeon
can be readily adapted for use for the control of termtes and/or other
pest s at t ackdcagon tostaenesdatd wsiating 4o thygirésenerioftenmitesnd ot her non- st ruct ur al
targets. In sum It shoul d be understood that the exarrpl es and enbodi nents

described 1 re . for ill strat Ve pu Aang, t hat VI’IOUS
nodi fications or e@ﬁa%ﬁ%? fchmlofl qrﬁ%rfrgtﬁs ggaélét awdl?%'elﬁe?aé’
skilled in tshid @fthitélsénsoss bﬁhIdB§ lati Gtk Yhd moﬂltbﬁ@g Ricki thaddef mﬂrmeeamm% this
appllcatlon and_t he scope of the appended clajns. 11
: material and an electrical conductor positioned adjacent to or embedded in the at least
one monitoring block, the electrical conductor being made of a material that is
breakable by termite feeding, the electrical conductor forming a continuous electrical
bridging circuit such that when termite feeding breaks the electrical conductor, the

continuous electrical bridging circuit is broken.

4.  The system to monitor for termites as set forth in Claim 1, wherein said data
collection unit communicates with said at least one termite sensor in each zone
through a cable extending independently between said data collection unit and said

zone.

5. The system to monitor for termites as set forth in Claim 3, wherein said data
collection unit reglsters a circuit characteristic for each of said zones to determine the

electrical integrity of said continuous bridging circuit at each of said sensors.

6. The system to monitor for termites as set forth in Claim 3, wherein said at

least one monitoring block is adapted to be received in a monitoring §taﬁon housing.
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CLAI M5 1. A s'ylste | ' for termtes in a plurality of zones,
conprising: - at |east nﬁbﬂlwnﬂﬁ&" UBr adapted for placenent in each of
sai d zorf¥Q 9888 of s et rs including at | eaBET/YSL/IBd4#fl t ori ng

bl ock made of termte edible material and an el ectrical conductor.

posi ti oned 7adj ackhet systenprto afbsicktefbri tarmhied & sdtefpsth PNEIAMNGS Whiertin BhiACK,
the electrical conductor being made of a nmaterial that is_breakabl e by
ternite fedRAUAQring stationdiousingnomnsises ak lsast fane (eTmyteoresitg hatsby nspeding cal

bridgi ng ci et 0 \tef h D e electrical
conductor, 't a[ecac??\%&lggﬁ%%gg%% Pk?gﬁggﬁaglﬁ%&%cﬁgﬁﬁfépbroken; and a data
collection unit comrunicating with said at | east one termte sensor in each
zone i ndep@ndentThe fyktehe toriioniter faoteamites a8 betrforthriaClaimioy wirkein Gald &cti on
uni t being capabl e of registering the presence of ternmtes at any of said
zones i ndeAstoRe Imortoringnklock dp adapted to bergiachedtan remayahle did phsaid
termtes ag, &8k hgrs hRodigg M 1, wherein said data collection unit
comuni cat &8 W LR°Sald ar Te%&st one termte sensor in each zone t hrough a
cabl e- ext endi ng i ndependently between said data collection unit and said
zone. 3. 9. The Theslystent o monitdrofor termites asrs¢teforthdn Haind 8y wherein £baitoml,
- wherein said data_,cqllectjon. unit, conmunicates.wth_ said at.least one
termte se_ngﬁ}orwﬁ%e,ﬂldaﬂ* s JpenitRTmEe Sttt beusing melydes \lsstrically diselated
- col Fecti on copdctigBds@d ree8iR - salfERLREE R nciliferihe blodkd Sélg condfeiR! élg;‘! to
nonitor for termtes 1n a plurality of zones, saird nethod conprising the
steps of : peiagi alignett Withstespretive eands tof saich shectrical eaptiuasér and dnzelaasicaleach

f idt | t i .ncl udj t . Lt orj. bl ock made of
Cerm te carBREmEER At Stk Ewdsd FLalRBRURL b biErt {oned ad) acent to

~or enbedded in the at |east one nonitoring
- 10.  The system to monitor for termites as set forth in Claim 3, wherein said data

-

~ collection unit communicates with said at least one termite sensor through an

independent wireless link between said data collection unit and said zone.

11.  The system to monitor for termites as set forth in Claim 3, wherein said
electrical conductor comprisés an electrically conductive line of less than 10 micron

silver particlés on the surface of the monitoring block.

12.  The system to monitor for termites as set forth in Claim 11, wherein the

monitoring block is enveloped by plastic.

13. A method to monitor for termites in a plurality of zones, said method
comprising the steps of : |
placing at least one termite sensor in each of said zones; and '
establishing communication with said at léast one termite sensor in
each zone using a data collection unit configured to register the presence of termites at

any of said zones independently of other zones.

14. The method to monitor for termites as set forth in Claim 13, further

comprising the step of communicating from a remote location through a host
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bl ock, the electrical de of a material that is breakable
by termte feeding, th mﬂm uctor formng a continuous
el ectri apd ofyigsdei ng ci en termte feedi rlg:’mlsammmhe

el ectrical conduct or the conti nuous eI ectrical bridging circuit is broken;

and establishln I, C L: [ fofl N
each zone B&% cf ec @}e\gﬁaﬁr@ tgo%%névgf%& éifn glthtgspr?%égré‘sence
of terrﬁtesergﬁtegny of sal d zones i ndependently of ot her zones. 5. The

‘systemto nonitor for termtes as set forth in Claim4, wherein sald data .

collection unit registers a circuit charactg{j}s i.c for iitch of salg ones
to deterni 8- t hdbeimethed tmonRPLriteuitss ag SPHOEH IR, ’b‘W%fﬁt“n‘Ej‘c cuit

- at each -of [ grgﬁ
plurality Sgé tgﬁ-é‘?@§8[s§rs ﬁldurﬂies. & féé?lteast one teé %E%Cie(qgg%ésagﬂa apt edafor
pl acement  intatéradd fhrﬁfansﬁémwbnaﬁiuc&ﬁ@bsmbnaiamﬂadeﬂtmdreemlxeddeﬂm theat leaktng at
| east one nonitoring bl ock made of termdt %ble teﬂ% andaﬁ{t&m )
el ectri cal opermoritameblork, Bisc legtgical: eppductor AnmerEabthatdsst one
nonitoring hat is
“breakabl e lg’?éa?er mby}g eefete&ﬁl%aL ectﬁleg%él&tdc?)%ﬁ%? aogogralrh%e%é%{aﬁll nuous
el ectrical bhagﬁl@ ¢ifeuit suc‘.h rthatl Wherucamnttbafeedm@ breaks e eletwieali capdocteakthet he
el ectri cal conductor the -:continuous. el ectrical bridgi-ng circuit is broken

" and the pr SSBHRMOUSE lectrical b I%Ec‘é‘ﬂﬂ’/“é Pd zones may be det er ni ned
i ndependent |y of -other zones. 7. The systemto nonitor for termtes as

set forth ig O aiD RemddS bitoriof it aSiet i MIatx@nunﬂcmhm‘gkthb stepdapt ed
to be recei ved in a nmonitoring station housing. 8. The system to _nonitor

for ternitef cammumticdtingt throughGiaid nat, callection rhlmiaWdh rsgidh eloleasigons tarmite

housi ng conpri ses at, |l east , one. ter o) n p te
access to gg‘i‘st?rrfﬁn‘?a%r?%ﬁ through ﬁrﬁ? aF’&Q%CF‘g%gP(iE??PE&IHdE&WSQﬁ r}gldt %@The
- system t o n@Rididn ynaniQhidiogs. as set forth in Caim7, wherein said at
| east one nonitoring block is adapted to be attached to a renovable lid of

said nonitoring station housing. The systemto monitor for termtes
as set fortld.in 'mq;nqthgd tqmgméq)rnfoaterrmtes as set forth in Claim 15, including the step

of registering said data collection unit by. usmg a circuit characteristic for each of said
zones to determine the electrical integrity of said continuous bridging circuit at each

of said sensors.

18. The method to monitor for termites as set forth in Claim 15, wherein said at

least one monitoring block is adapted'to be received in a monitoring station housing.

19.  The method to monitor for termites as set forth in Claim 18, wherein said
monitoring station housing comprises at least one termite opening thereby providing

termite access to said monitoring block and said electrical conductor.

20.  The method to monitor for termites as set forth in Claim 18, wherein said at
least one monitoring block is adapted to be attached to a removable lid of said

monitoring station housing.

21. The method to monitor for termites as set forth in Claim 20, w_herein a bottom
portion of said lid of said monitoring station housing includes electrically isolated

conductive clips to receive said at least one monitoring block, said conductive clips
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bottom portion of sai ' toring station housing includes
electrically i sol at edj nHﬂ" nﬁ”ﬂllr,ﬁﬂlt 0 receive said at |east one

noni t or iMg IBNER, id conducti we €lips being aligned wi t RCTRSHEB440/ e ends
of said-electrical conductor and in electrical conmmunication with term nals
di sposed - o r t tor
for term tg)se gsglg%l%gf gv'#t?h“re?é]ecgﬁgfk%h%%fv%ag} (Jae?e r? %xic;ll dcogP‘g%?%/?{égﬁhcgﬁg@g?or '
conpri ses aamaunitationavith/teoomdlsalisppeed ome tapf pdréiems of saichlid0 i cron sil ver
particles on the surface of the nonitoring block. 12. The systemto

moni tor for,.ter tes ei toring. bl ock
i s envel op&d by Fé’é‘t °1r§°m °r/§hlfr{§‘f'ﬂg stesfqéh}nt\'@ﬁnp&s f"rdmgeg” € SIFP a‘(’:]f
plurality %n&xﬁﬁﬁ&nngwugﬁtsmdiamrebﬁémmt RethSdaRidst 1ehst oRk A&rniife nsdreast
one termte sensor in each of said zones, each of said termte sensors

i ncl udi ng an ea@amnedﬂmugbmm indepepdentowirelassdlinlobetweemiseid dats bollsctinn emital |
and an elect cgl conduct or positioned adjacent to or enbedded in the at
| east one % bl ock, the electrical conductor being nade of a

-material . that IS breakable by termte feeding, the electrical conductor

form ng a Qant | IMKRUSysint€d mhdhdtor ot Eainitgs @k rseufdrtlﬁiﬁllﬂflilhﬁtls\f\/ﬂmeréi&rs&i'dt e
feedi ng. breaks the electrical conductor, the continuous el ectrical. . bridgi ng

circuit is etgcmhcmoton ecqmprisen 88 elsciricallriconducsive ding offless than 0 m;sronay be
det er m ned s{]vg'% ‘fgs” the gurfgce%?rthez&gﬁi%nng block.

24. The system to monitor for termites as set forth in Claim 23, wherein the

monitoring block is enveloped by plastic.
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