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| ower aIkyI refers to carbond chai ns havi ng from about

1 or about 2 carbons up to about 6 carbons. [0026] As

used herein, "halo", "hal ogen" or "halide" refers to

F, d, Br or I . [0027] As used herein, "hal oal kyl"

refers to an aIkyI group |n mhlch one or nore of the
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"hal oal kyl "), there may be one or nore substituents
. For exanple, "hal oal kyl" may inclugg?%@
“K)ﬁ%ggﬁd% the sane or different hal ogens. [00 gmﬁ@ggzs
herein, the abbreviations for any protective groups,

aqino aci ds and ot her conpounds, are, unless indicated

ot Reiofesembedimsris i dheinventipni the conmelier is dggher adapted to facilitate
iolRCAgRL iati , t C1U 1.SSj,0N .

pre QAR BUVCRY LS il W1 L V008, RSB comcrsin
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e e A PRI RE pRAIR bk i 1 connect the
chlorise sendos upbn réneivingrp sigrdb indidative lof nreatakilowe tviatuepbeidg htcor above a
dis based, on a nunber of factors, including, but not
pre eF"'irWi“legcYa{“& bi oavail ability, in vivo half-life and in
vivo efficacy. In certain enbodi nents, the conpounds
Prgvicdedais ith Bane dnifodmvéls R ARErihid@Sioh tleUdbREbIRMYs further
not limted to in vitro or in vivo activity in
adaptadh i fagilitade periodic comrersianckgsvesn the artivemodesanshthg istegp mede, wherein

r tivi A | CONMPoU .
e cpRERRLPSFRRC thd DeBsRAIR G4 SHhal SAIOHRH i e
adaptedtoprmnnets theochlerie: sensdr fecopidstiniaedpaivd ofeinds
provided herein are of Formula | : or pharmaceutically

accept abl e derivatives thereof, wherein Rl and R3 are )

o I8 ROGeRdapEe b sp e SR HERTEs ol HVRYRor s Shiar e Sapgr comprises a
chlorif@ sefRbhg dRéotrodd. and Re are each independently selected

from hydrogen, hal o, al kyl, al koxy, hal oal kyl and

hal oal koxy, with a proviso that when Ra, R, Rc, R and

Rdn g@eeordansh Wilfld ao garbodivesnt f the dsentiore thére R praidest a maethod for

s other.than thyl . 033]. 1 n. anot her .enbadi ment s
momEngg Shforme gl]a L, o%ﬁullngt%?g O«:]Pméa.rlgﬁlg ; rr;}g%g f1pg chqurilne cdncentration n
wateragigh ahlogin &ehdsad hnte covertf bdtweguah atthat mBde, ah@inB3wvhich water

are each alkyl, R2 is halo and Ra, Rb, Rc, Rd and Re L
analygis enayahenpariouepdrndrit loyv ensrest tleep mpdaithyhicdhs chigking sensor is still

J [ e .

el SRty el ORI NGl 2R o
maintBmed Rin, alRelecRddeancinPidsedria ®ahloring demspgnwhich alvetshfer a substantial

enbodi ment, R1, R2 and are each alkyl;. and Ra,. Rb,
reducfi T SR 4RO B Ko ENT S B P BHICS TSR danpetap 1o an energy
sourcEWHEP 88Nng NRER dikbitdctedalde¥dtsio APy the 3Rfve mode and the sleep

hal oal koxy, such that at |east one of Ra, Rb, Rc, Rd )
modegnayRbe iascartlingrto tymedetdnpdnedgearametarsasuch ar foe esamplee atpredetermined
. Rl.and R3 are each.al.kyl i s.halo or alkyl: .and e s
time pictapotng 25 iy SREn ARicban i al 1aadnth Mol cor GGy iciaion
from b@bgernal doytce. al koxy, hal oal kyl and hal oal koxy. [0034]

In certain enbodi nents, the conpounds of Fornula | are

sel ected such that at | east onpe of Rc, Rd an

Re\GeQIdngde ORin empadigal fhehe ppvendioyy iy m 5’}0‘11%8 for the
. .. cati he chlori

contr(g%tgﬁcﬁem@mm SHQ (Il:}g&lﬁlgt 9%&[@%%2¥éefvﬁﬁ%g%%%ﬁi&wa ive of the chlorine
concetrbibati baing at, orfi@ldvea predeterthined galai Optiemiatiyli the nethodRRovides for the
conte e SR T 1 s BRI B Y o il giativ of th
chlori®b c&REMrARY in WheP iR dbimdlow Rhe ReredBEriided  Palue, after a

each nethyl. [0038] In certain enmbodinents, Ra, R, _
predeRemirRd perepdRef ditee ampoh tepeleimanthentiisy signil dydisativel gbrthe chlorine

chl o . hyl I hexy:,. .
concfl i Casi B A el Wb B orsce s e R¥onalle the ethod provides for

enbodi nents, Ra, R, Rc, R and Re are each

i ndependent |y hydrogen, fluo¥o, chloro, nmethyl, ethyl,

f-butyl, nethoxy, trifluoronethoxy or trifluoronethyl

such that at |east one of Ra, R, Rc, Ror Re is other

t han hydrogen. [0039] In one enbodinent, Rc is

hydrogen, halo, alkyl, alkoxy, haloalkyl or




met hoxy, trifluoronethoxy or trifluoronmethyl. In one
nt, Rc is fluoro, chloro, nethyl, et
wo ﬁ)ﬂ%&?’b{nﬁ met hoxy, trifluoromethoxy or trifl uﬂgﬂé%?%g??f“s
In one enbodi ment, Rc is fluoro, chloro or nmethyl. In
one enbodi nment, Rc is fluoro. In one enbodi nent, Rc is
the Cﬂ%tfq]ilﬂ dlSP@‘@&ﬂmg Fhedﬁléormbi@amempn reesiving flsignab mdlcatlve of a water
flow §41 met hoxy,
ow §alhOhélne ‘f%o%gg’%t rerhindlf loe, hyl and Ra, Rb, Rd and
Re are each sel ected from hydrogen, chloro, fluoro and
mdh faytord{uﬂ:@éhﬁjth kome entbatimendbofliheEint@itioRathe Rheth&lM pfiides for the
and Rc is selected from hal o,

COH“‘??%{%SCOEWHQ% ‘g}qB%WWS%HEOH&P%YIR%WIgmh indigetiye Af the chlorine
conce@iﬁ’ﬁﬁ&i P&AS &t or%lovﬁg réagteﬁ’ﬁgleﬁz%F%E %ﬁt?%:blﬂ%yt% %%d 0¥ des for the

Rc is selected from hal o and
contrelfgs cxpinnenting the chirink senser upbh ceeeiving redigydl . mdhnatmeof the chlorine

Re is Iuoro 044] In one enbodi nent,
concqnﬁbp%ﬁ%%%we?pﬁ dJa? or a pharmaceutically

acceptabl e derivative thereof, wherein the vari abl es

ang aendeabolheshte|cFeid efn@eﬂi’cﬁfnel the [19@(‘915&1 providee for the controller

enbodi nent, the conpound is of fornula Ib: or a
discopesting sz chleEns yenser apemBtcsiving pyaeqndesignadrinditative of the chlorine

conc 554 0 %0 9 R B PG e o

time fimnetadving:a first algtpdﬂanahiaaxmt ofaht khlotite eMcﬁblrﬁion being at or below a

derivative thereof the vari ables are
predefsginefpiaoc) LOmENyhEeTIs thodopipy{der rfop{Be SBeliarespnecting the

chlorfnSerROF R Achrb et @i o beakgmem a phar ”Hceut tcally
accept abl e derivative thereo wherei n the vari abl es
are as described el sewhere herein. [0048] In one
el adéardance wﬁe ag cmphodinent of ghe fieniidm thereds pgovided a method for

eutical acceptabl e dgriva her.
moni iRk (PG, SDhiehRiGEhr Buks “Fe ol G PGl jmeasuring chlorine
conceR@h®din ﬁv@@ﬂ%mg@ AGriRRastiremt distiiRes@igPde illdrie Gknsor upon a
formula If: or a@ghar maceut i caI |y acceptabl e
contrejar reegtvinga sigatldadicatiies @i chlaring congentipliesingyater; being at or below a
elsemhere herein. [0050] In one enbodi nent,
pﬁﬂﬁ%ﬁ%%%gﬁgound is of fornmula Ig: or a pharmaceutically
acceptabl e derivative thereof, wherein the vari abl es
ale swned estiotimeshte|of ethh ein&eﬂiﬁ}mei the hebd ] prbvideneor the controller

fcili RS PREBUET €Ay BOFEERI® HRPF VBTG S Pl mode, whercn the

convém% edeBeﬁcﬁeof{ af F)?é%f%ﬁnﬁ{eg PRauf&sc’ | heebnalls, e\ﬂﬁﬁf Qecelvmg a signal
her ei n. n one enbodi nent, the cogoun is of

mdlcaftxyp o |aa>vater ﬂqw valup ihaingest eubélowla Breéﬁt@refpn yadue, the method provides

Lve t rein_the
for i ou s hUERARE B Do OB AR TR e Bspined period
of tindethe HRIRALNGVidss Bt thedddiktbHer donhedtihg ghepdtasrivacstédreal |y
accept abl e derivative thereof, wherein the variabl es

aﬁgégﬁﬁgﬁ c:or Irggnqt& g%%]gqjmﬁgfggg&g;tﬁ% g}eltlt%ﬂ%ggrg&me% fory L the chlorine sensor

abl e derivative thereof,
conmgﬁgég?ﬁﬁgﬁ&%§%%¥a es gre as descri bed elsemhere
herein. [0055] In one enbodi nent, the conmpound is
sel ected from DEVI CE FOR MONI TORI NG WATER QUALI TY
FI ELD The invention relates to a device and a net hod
for monitoring water quality.




BACKGROUND Drinking water is a potential source of

WO ﬂ)ld%gﬁ#ﬁs di seases and infections afflicting W@usmsuzs
some of which nmay even be lethal. Sonme well "Khown
exanpl es include cholera, dysentery and typhoid. To
substantially reduce the risk of contraction of
di seases and i NBREEF BRESCRIBFTION @R BIGURES general |y

tr ' al ori-ne Ji n. water .treatnment plants e )
to dl ??%L‘Ffrg{%%f 8? %Jbﬁgﬁn%%soé n%‘f’ i laﬁgnQ*Pﬂearéhﬁ%gPﬁﬁ%i below with
- referact so &igures ditatHeideidAntn thé fighReg, ALERADHSudB@Es, VdBerdr parts that
viruses found in water by bonding to, and destroying,
appegr R morg fagyong figuse at. geopially llahsladivitha some apmeradan alk phe figures in
. toi i nt.o rhn as,
wicRUR0pbs OSDRERILY o LS A TS e g
choseltfior tavienignod amal dartyexftpeathtationninddit @bt AessariliSshaknyto scale. The

t}oerffrg(tfg both in the plant and in nonitoring stations
figurgs e pig ?IOW_ari ous points in a water distribution
Qﬁfig’&& K. scBRA QI Mol a RSO & :1% a%néééﬁfli)la[ry ?ﬁsavfcg for monitoring

orine concentfation in the ng water
watergialityaimasdotlahenwith beemboditentofithy investeonaahdizar d f or

h n nsunpt.i et ahove a mninumlevel necessary

t & BB ST PYe S A BV Jeerh ! BaBt B0 GRng the Lxemplary
devic¥ of PR@fo 1,if4EotdRke Gith@hicAfboaRnGR bt thatihRAtibn water are

generally controlled by government regulations in each

country, and may vary fromcountry to country. In sone

countries, the levels are regulated by state or

provi nci al governnents, while in sone others,

muni ci pal gover nneDETARED BRESCRPTION! s. Typical ly,

drinki ng water should contain chlorine concentration

of 2 to 3 part per mllion (ppm, although |evels

r I fr.o : p ' :

bl Ol o Fiste PSR sQRnEBRE SAAR 2 block fisgram of an
exemphey donicd DG fog nsdndtbiiog water gaktyaln accomlasceuwith gn @mbodimeent of the
. aof , or any, caonbi.nation of, the follow ng nethods: DPD . .,
mvenElRP. &)_eﬂcgt “&Cﬁ 18 Fﬁl_damﬁ WF@F‘%’&? Qﬁg, ?‘Fé’)‘p%e) anrﬁ F@HPB% concentration in
water BhiRded ANChiNRES PIE LRI & IRLAOMapRd tolRR1RhdRELARAEEments, to store

general Iy conprises the use of a DPD automatic system
data aesqciated evithathieveéagurententsy sehiahf may healedectbd Réasurewipats and results of

pertoffed i CARLP bl e 56t 1 B Rt et
Devidél FiaEdnypréea lih§ Relt 406 a ehlotifie serssi WOB, avbHsedsor 108, a water

color chart which |1sts increasing chlorine J[evels . . .
tempereiver wosy 108, aflew sensogd8¥iagentrolfprangludisgassosiatedalectronic circuitry

[ i NGlaR! f i he
and pERRCRETO L 2 B AR RELRANS, Sa s RN de]

v Ddvidel 180 rhérdtoriak lof prates aaléry ingenernllly peefbimal bydiverting a portion of
the wg%% ngé{{)? ﬁgﬁg%ngtomDPD 1&& ggl? :llﬂé, \aglzﬁ g;)nmgﬁgegrl?se?ﬂlgr%ed%nsor 107, pH
sensof 20 ,%H%t&oteﬁ‘zg%hﬁé s@lsPe109. @ﬂ&ﬁﬁ%@ﬁscﬁ‘ﬂ@?}%s&&m 108, and water

col l'ect water sanples which are mxed with D
temperatups sswdr 109 tdre adeptedrto peinformhiveter mpalityyveeasurerndigs of the water

water i.s then detertmnned b rocessing,.a sigpal from_ ..
flowif, 15Rpg SIS B G e B BB ¢TI DR gRiore Optionally,
chlorihB AP 0P kéfso B8] AHd t34RIr GathptaGR Rk GERYt d1€ abllgiftedfo perform

a sensor connected to a water pipe, the sensor )
watergmabityaneasueeanspis ofi they waier Soweng bawghinipe knayiifhr Anflow sensor 105 is

i C | .chlari ' ( Yoo s

scaptBc el 48 St o Rr el ARPLBC L Wl Bt A ippipe ine 104

CWonedwoller 01 hengirised perdgherdis gind| assocated siongol sircuitry required for
ovre o Wl i R 15 e S igns mocle 105

| arger current is associated7wth a greater

concentration of chlorine. SUVWARY An aspect of sone

enbodi ments of the invention relates to providing a

met hod and a device for nonitoring of water quality;

the device may be adapted to work in I ow and/or nornal

a o -




water. Cenerally, these devices are limted for use in

WO gﬁ?/%ﬁﬂhi cal areas serviced by electric pomeﬂcf/fga&ﬁ/oghzs
sol'ar panel s, as the power requirenents of the dévices
are rather high when constant nonitoring of water

qualjty is required. As a result, none of these
poweg aRAciss 10% rangeall hedsenporer aomtratlen 0 vireadapiddetot receiive yneasurement
; j ' ' agk a fe ters in the
ik BBp b N RS TIOR8 Bl SNTRG e s
109, &y paweizetheomdasntesnbny atd 3 pedofe 801! as oYidECilality of the water.

usi ng. handhel d testing kits. A problemfrequently )
Contegfier, ’érfgﬁﬁ% dRpied 4p Fanse sleviss B o be el gt ertive mide of operation, a
leen Wab &S j e [ t rs Wth which .
sy L0 o84l SReFiR Rl DL U TN A cnors o
external digngls diontssirees ientesnairayddvécel 100i frenh @riddicttines @ftkHions; and/or non-

. t.nhe. qualit. th . not b I
penoc?.gﬁ ﬁ:ﬂ%g?lgiftﬂg@? |fF8]: F%%ﬁ@%glngﬁgheggggl?ggga&y@%|sgl.’uces external to
the dAVIBE RATEbE | ek %R EoSRNSAE hal GRERIHS Carkd g&fi&ﬁ@' %ﬁg"&% Cheriodic time
... may suffer fromout of scale reading as a result of
Initiatiqsist Ay dgsredorredstor @s timer itattipise| Contollerh L@k ioptonadly eis sadapted to

prtols s TR BB B PR o of v

100. chlorine in the water. As a result, in areas where
personnel visit the nonitoring station relativel

) L at y :
i foraggEeatiops modulenkdd isadapiad toreaeble semmyuaipgtersybesiveen device 100
LN the.devices. i tivel v high he, ., . .

L A
and/of distantlpdeliatddoiferhote tifterfadh@n tintekfabiegInidy bogafdmepadtld device 100
- g% substantially | ow chlorine concentrations in the
1s1nt F%F@ ording to an aspect of sone enbodinents of

t @ cAINMRAHHCRE bOGEn IRVRE OIUOd%%h%x%ﬁié!l C(ﬁ:vfcgg such as, for example,

monitoring chlorine in water, the device adapted to
externmb asuiralech bud/pin storaga oegttivmas,i oay ba dohe byanheansanfd at'0SB. connection

di sconnect. a chl orine _sensor when .t he concentratjon is .
anclof g e S S RO AoBC Sl SRem S, (PP gl peihetggnmestion
or othePANRSdaP b n¥iwdrkEcoRB¥dtiot sitaAé fRtvtbdt it AR Optionally, local

water flow rate (value) and to disconnect the chlorine =~
interfapdmg &y domee psing aewavehle fstasege meany sudhepsodisks, flashcards, and similar.

. priedet er m ned .val. such as. for e le, 25 liter
OprioBf. o oo E 3 Jond Ve el ERRT sl e, = wraN
(wircleBalusleareh hetwiorls). The GehANambp Bowfoethas IBBE etankih@w 80211¢ (Wireless
t han once aver, a predeterm ned period of tine

LAN a bl 200/oF She Standes $034 8 WireIGRITAY n VR4 NOcHe R Ycomentioned
IEEE %ﬂéﬁﬁs Hc{}fgofaﬁécﬁhd@&ﬁ bg%féi%n be predeterm ned val ue.
i y, the devic

I ona I's adapted to neasure chlorine
c Reoeid imidriacmgabrediwean devieer 100l avl othd¢reconomurpentiondiee®ks is, generally

nd/or when repotely.initiate a,source external to .
througly $i3iesy GEAn LGP APHiS R LR SR ot TRiSFRe via RE

comnfhidatibns, WIEEYE neHY: cdrhiiseEIiRRE aRieANd 48 ankBha dib@WaPOEnRY, satellite
sl eep node wheréin the device di sconnects power to

commmpgatiéns celludarphione né¢tworksn sod/oniiroughrraMhtAdY.ATheg LAN may conform

ergiz n ect.y 0 jch,is co ' j h .

to T el B2 e TR FRRHEMIRLST el STEMAZ) By Bsobite Broadband
WirelgdsaddcksszaVIBWIA Y, iaf@/or 802,22 (Wircléed Re@uhat ndesINesngk b, WRAN), or any

which is generally required to return the electrode to .
combingtipmt theigOhf ther abevergeriiang il efandasdss alle dncorrasaipd yherein by
referel& tOI{tﬁ’)ﬂQlw,qgﬁlotenin{etPﬁ i gris?’ %oﬁ’%lfw‘ﬁz@ ecroﬂfrﬁtﬂgca(%léé Hﬁaﬁyﬁlch as, for

stabi'lizath”’on time, subStantiafly increasing device
examploytelepbardineptdedivatet wablbs asd/eepowardmesf operation the

sensor is woken up relatively quickly whenever

required for making nmeasurenents, and then returns to

sl eep, substantially reduci iy devi ce power

consunption. Additionally, the nethod provides for a

shut down node wherein the device di sconnects power to

nost functions in the sensor, including the el ectrode.

When power is connected back to the el ectrode, the

o o o Y o




means to connect to other alternating current (AC) or
Woﬂ)&ﬁ{?@) current (DC) power sources. In accor%jlzl% WS}OQMZS
odi nent of the invention, there is provi Ll
device for nonitoring chlorine in water, the device
conprising a chlorine sensor adapted to neasure
&ﬂr@nmﬁéatmcmdulat 183 isn adantes ; toatransmm odetta odsseriated with the

N A R N T TR R—

Optioasldy, addta)Waﬁnﬂllttg& nsiyaamamd@ta Reludad Gb dqhﬁ)nﬂ‘éhlt %bﬁﬁonal status, and
ti I | energized, but water anal ysis may

sor is
WamlB%Sr} darmsr rRlried | #p s PEBPMARdanalfunstpa r ippdlor ofp vB‘PQrag‘éatﬁIS quality.
el ect i e;
ComEBA e 85 UGB LSRRG s,
optiosallybipkormpts i wnretpnests for odsita. e(dpth;natltn,ec@hmammﬁiﬁlsfmbdhﬁw 1'09 may be

adaptE] BT BT e OHob B et am R AU gt eation.
t pRwel SR 462 %&pﬁ@esag Qﬁﬂ%nﬁaakﬁ’geoﬁ@%%defﬂ&gg as a [ DC voltage

paraneters such for exa a predeterm ned
source i povering sievice dGO pifowﬁr naaviulen §02 vy omnpnsnmcanrechargeable batteries,

end nt ti reno tlatl om an
or oplH B R geAtE Bhrere P e 104 el et Poriiise an AC/DC
voltag®f cdbertér o HohRdttioh V€ RO Ab¥i8d k& povsr findst mﬁn@@la@} of ah&nauvely,
di sconnect the chlorine sensor upon receiving a signal
power mgrelgtli0danaif be pennepied to AccogAOENt PRIEINGHY HieaWRy meduby 102 may be
o) re e e I h
conncfEdWirchefl LORRCITREE HAbNFer SBRlyCAR o £, Mpton goputer, or other

USB bit@fieb dt paweadupply otirca. chI orine concentration in water
after a predetern1ned period of tine, upon receiving
t Referpnpisals mads dadiigae o Whieh csﬁh%mtwellxs ShEwher BpPoffagram of an
t r Jhe
algon?gfrx]{krg 5%1 rep%ﬂ}og e{aog\g%i dﬂ%og%%qu &21 ect t ey%llro?i %Oe measure chlorine
concentrasar, in hcdohdanse eithchnsingraimert of gk insentiog. Bfmayhiee appreciated by a

peso Ak BB B SR e e B o pumpses:
there B&é&tﬂﬁm&%&t&ﬁeﬂc@n@@%ﬂm&mﬂ% Bl éAEhSERASBE alRBifhm; and

receiving a signal indicative of water flow val ue
that theedlgerithm descrijeddaloay isrie aemmntn@iﬁd\xa lbe SimitApgiint ang iy
the controller is further adapted to connect the

C j 0 [ ' o]
" ISEE AR T b b LSRR BTl e 100 i i
sleep tditﬂieccﬁfﬁhuo dben m@d@‘ uThd érteragfapigdl tmayriecai vdemak elt&lnlj)t received
al indicative of a ¢hlorine concentrati

?)n in ¥\Bt ﬁr .
througl Ic&ab FBFEACET 9F AEEMBRYSBthef repiotfe INRYRSS CEEna{ynghe interrupt
ntration
g e T
cQﬁTEB 202} iGonadHgt & tvenﬂes&mnrtheztmgnhle isc b eonciomesl interrupt or an

g i S5 Gt B0l Sl B B8, ot STEP 20

If the efgﬁgﬁ%%@k@%ﬁl YR Ritermd %t&x'r@%t%iénﬁl gb! h@suzgptzoml ler is

further adapted to connect 'ori ne sensor after a
pSTEP 803 ndvinsrlit@czoes into plecp madeda dhesderpemorle, fungtions in device

0 SR DB IS s RUBUAEH, o o o

discohtRtedeN chlerif® 5gisbS10TY Eled@idelin aﬁoﬁmsoraaa f$ exbriiged.
measure chl ori ne _concentration in water; _and

e SRCBHETER Ffielrgmndgp sensor to
deteriRN WAGRE ¥ Gieds egﬁ:? R irEtddrt A m A Q/abl€ If water flow rate

concentratiron in ter g at or below a

predet erm ned val ue. In sone enbodi ments of the

invention, the controller is further adapted to

facilitate periodic conversi®%n between an active node

and a sl eep node, wherein the conversion depends on a

predeterm ned paraneter. Optionally, the controller is

further adapted to di sconnect the chlorine sensor upon

receiving a signal |nd|cat|ve of a water flom1value

Y



chlorine sensing electrode. In accordance with an
@yent of the invention, there is proviq%g
“K)ﬁ@?%% * or nmonitoring chlorine in water, the né@%gﬁm&M28
conprising nmeasuring chlorine concentration in water

. ua%ﬂg a chlorine sensor; and converting between an
is less BeqHRY b0 the Rredatyramied minimmun valiel spstd S THR208If water flow rate is

QA ; ﬁﬁgpﬁ in which the
geachloriggﬂggﬁgggégéﬂstl Qgﬁg%gﬁgggﬁggﬁﬁmater anal ysi s
md$ThBR205E [Iavicer Hildgoesrintl sap dowdanode. Polver iz aleét@dlle in chlorine
d on an el ectrode conprised in

voltage is maintain a
sensog, ﬂb% Fg«ﬁécogg?g in \m«%{mn in m%t?qgrﬁnéctg)gbg} tseagor. In the shut down
mode] FHsEOhONni dbviceS 1OPIhdyZ BhHARALY B FEROMLRE RY Al reduce power
el ectrode followi ng connectioh to an energy source
consugintion, insaddiignisissnnuictivg oletoeskns@d®ier si on bet ween t he

oS BEE 2TRE T Ol P BT B2 ol R cblofge “sensor 107 s

discopiceftd! af Bleftestictis BBt AIS0nAcbteBOH STERRROT. IPEledode is disconnected go
i ndi cation from an independent tiner, or by renote

to STER21Bati on from an external source. According to sone

CESPEL AL T8 L0500 B nd DA B BB B chorn

sensof 8&Ri vi ng a signal indicative of the chlorine

c tion bejng at or bel ow a predeterm ned val ue. )
ﬁfﬁﬁéﬁ%, CFQ@EO%%%&%}WS@?SWI chloging sARGeHIAEen in water with
! ! ¢ . ! oo
A e A i R SRS oAb R ¥ or reater than
a predetervinesl mbemog wtlugrgobtel SAER 2€9. df etaswedichiedny abnoentration is less

fter, a predeterm ne erio ti me upon receiving
than i e Eingd hrmioh o ubdo s SBEPAIL ohl brf ne.

COSPEPROGL | PRevRRI100 gBbs Rfo N&lpModdre predet erm ned

val ue. Additionally, the nethod provides forthe )

cOBTEDRRLIG) dontrolieretdli egmpares, oiven aipnedetesménnd tiperinterval (period),

. receiving a,sikgnal indicative.of wat.er .f | ow,val u .

perioggaify Hispstufd SRARe LHPRIBENT Rerton i e PEEHEIMERd guinimum
valuew t h sonme enbodi nents of the invention, the nethod

provi des for the controller disconnecting the chlorin

s&REBY 24Hon If Ssemoasiiedactdprpmroncsaation Heeagrl ther greatere than the
pedeP LR D8pERLG LB, OBty BEL By po 1 S70 20. 1

meastred chiveine avhtalttation do hese aham thet predethingined enismmso rvalygoduring the
receiving a si naliéﬁﬁﬁ:tive of the chlorine
predefesRingA timg iRV abegng 2

. € predeterm ned value. In

SSERe geodi R 00 Géo@§ it YRR AR mbiE JRip el cRbANE 88Sor 107 is
for the controller disconnecting the chlorine sensor

discompotedr ecei vi ng a second signal indicative of the

st AT e pale 108 RS e el 4B PR G because of

previdusiE niéBQRed €% chidtthedcdncbitatidhg M lwatdtdI€ abi URc@ineto@ because of
chl'ori ne concentration being at or below a

previpisbgueasuradiew ohlaring comysniratieiisiy wateresonietHad Phdol yes disconnected
for . 2L . r

secank 5SRO eS| BEPIEIL ARRREH i G, ET5SFre 216
WIS TERR14)Tb @bntelér 10 actieatésuhdsrineasnsor 187 and enapgioss tledlectrode.
a_net haod_for nnn'to[ing chl oripe concentration in

wdd BEL 24l fGonHgHerc P@V%awgar@awﬁgmewum% data from chlorine
sensop?@f:.%f&tﬂﬂggobﬂiﬂ@ﬂ@ég Hs4d19 @ chlorine sensor; and

di sconnecting the chldrine sensor upon a controller .

r §SEERRAG] a ContynHér 1MHdéheaks ifshotime passasl §inee the last measurement is

copcentration.in water bej at..or bel ow .
greatch ACH evstielrdmings) {iBe TreprVel, IR U BRiPRERT &5 s gy the prodetermined

i nvention, the method provid€@s for the controller

facilitating periodic conversion between an active

node and a sl eep node, wherein the conversion depends

on a predeterm ned paraneter. Optionally, upon

receiving a signal indicative of a water flow value

Y L,



reference to figures attached hereto. In the figures,
structures, elenents or parts that[?ﬂ&
“K)hﬂ&&%?%an one figure are generally |abeled wi 9&&m§ﬂzs
nuneral in all the figures in which they appear.

si ons nts and features shown.in the
time ’P’]"%Yﬂ'] @r%f%%%m?ﬁl? tepoREHCd i§ereativhan errasaldadthe predetermined
time ftedvdl 36 ®fsTEESENt ati on and are not necessarily shown
to scale. The figures are |isted below Figure 1

sdhERB Il IQDnthwsl(H dotivatks cil@ipeaenwk 107 andk engpgiacsythe electrode.

Wit REEAAEL o Caroftr B 36%5s, Gu piotsies MatSubraent doa from chlorine

sensof OB I toE/1@hows a flom1d|agran1of a met hod of
usi ng the exenplary device of Figure I 5 in accordance

wth an enbodinent of the invention. DETAILED

CHR LSS58 SR EhE A . st of e

wordg]) e‘ébmprléé?()‘ﬁﬁélﬁdémﬁhd Ohdvay MRl Brm@UBéredly ard RoPBEREMABNE Bmited to
with an enbodi nent of the invention. Device 100 is

membegnisraclist tathgkieh the vds wayrbe pssogiated. and chl or i ne
agg&%ﬁgxtfer ﬁb 9s 'bQ &%S@%b&%(fﬁ%ds e@aﬂ@ﬁ Q@sér 'ﬁgn%gfd' eprodnnents

her a e neasur
thereft thateard qirawéeds bpw&tye«if evabrdpléd b@d maﬁomﬁmﬁmcsto Witcthe ¥8ype of the

i.ncl yde. the asurenents and resul erforned
mveng%% describryl ¢gb roce it FBHICAMGe APt all of which are

requirtel 42 5l 3EHoRHLEY ofr tﬁgﬁ{v%nhd;ﬁ %ro%c&nbdaﬁﬁérﬁg of 81 invention utilize only
conprises a sanpling cell 106, a chlorine sensor 107,
some af fhiel featngse pr p%;blacmlemlm nﬁ&eefeatmes s‘éaxmpna@igqmla)dlments of the

1nvenﬁ1)1év¥[hp€ nrﬁ%egr%qsp% .t gli)cg}nieg t‘ ?gxl A gl%tzo%c c%&%nsmg different

combRRIPAN G FR4H1RE %oféaﬁ’ﬁlﬁfé &%lbea @ﬂxbadﬂwﬁerwﬂmwetoyéi’sons with skill in
Devi ce 100 nonitoring of water quality is generally

the arper f ormed by diverting a portion of the water in pipe
line 104 into sanpling cell 106, which conprises a
chl orine sensor 107, pH sensor 108, and water
tenperature sensor 109. Chlorine sensor 107, pH sensor
108, and water tenperature sensor 109 are adapted to
performwater quality nmeasurenents of the water
flowi ng through sanpling cell 106, and may be
commercially avail abl e sensors. Optionally, chlorine
sensor 107, pH sensor 108, and water tenperature
sensor 109 are adapted to performwater quality
nmeasurenents of the water flow ng through pipe line
104. A flow sensor 105 is adapted to neasure the water
flowrate into sanpling cell 106 and, optionally, in
pipe line 104. Controller 101 conprises peripherals
and associated control circuitry required for
operating device 100, including controlling the
operation of comuni cati ons nodul e 103, power nodul e
102, and all the sensors. Controller 101 is adapted to
recei ve nmeasurenent inputs fromflow sensor 105,
chl ori ne sensor 107, pH sensor 108, and water
tenperature sensor 109, to process the neasurenents
and to performanalysis as to the quality of the
water. Controller 101 is further adapted to cause
device 100 to be in an active node of operation, a
sl eep node or a shut down node, responsive to the
I nputs received fromthe sensors; to external signals
fromsources external to device 100; from periodic
time initiations; and/or nonperiodic tine initiations.
For conveni ence hereinafter, external signals from
sources external to the devilde may be referred to as
external interrupts, and periodic and non-periodic
time initiations nay be referred to as tine
interrupts. Controller 101 optionally is adapted to
perforn1a self-test to evaluate pr oper operatlon of
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and/ or other type of wired data transfer connection
, for exanple, Ethernet connection or A
““’%W%@Zﬁaarea net wor k) connecti on suitable fogx%ﬁﬁggmkﬁuzs
data transfer. Optionally, local interfacing is done
usi ng renovabl e storage nmeans such as di sks,
fiashcards, and simlar. Optionally, local interfacing
is done using wreless nmeans such as, for exanple, a
WLAN (wirel ess | ocal area network). The WLAN may
conformto | EEE standardsC309IMS1 (Wrel ess LAN -
{ Fi and/ or | EEE Standards 802.15 (Wrel ess PAN -
Wﬂw%&g&%?ng%e above-nmenti oned | EEE st andards i ncor porated
herein by reference. Renote interfacing between device
1100 devick foir hemiteHAguklogiag irﬂ@at@x@ﬂie&&&ide%o&%ﬁ@ih% |y
t hrough w rel ess neans. Communi cations unit 103 is
adapt ed renotely interface via RF communi cations,
whi cr UBPENWE adpntedio mspsugchlarive sancentiation imrveatery e
l'i nks, gatellite communications, cellular phone
net wor ks, and/or through a WLAN. The WLAN may conform
to | EEE standard 802. 16 (Broadband Wrel ess Access -
W MAKX) ,a ®0a0oR¢ adhpibd teefaBiliteiel banmversiir stesan Acatiss mode
MBWA) , and/ or 802 22 (Wreless Regi onal ea Network -
WRAN) , 28f 23 p@?ﬂ%ﬁi Wg«érplgﬁa}dﬁc&ngw %ntdﬁﬁe“é@[?(}é‘- nent i oned
| EEE Stpadiéedrfh$nedl Jardnit@&@r por at ed herein by reference.
Optionally, renmote interfacing is through wire

conmmuni cati ons nmeans such as, for exanple, telephone
2) iThegleviga of elgine d. wherpiasaidgeatreterisfisther adapted to disconnect said

T . . . ) _ P ¢ :
s e
| rvedterce ot blowegsedetereiine] vahe. r esul ts of perfornmed

anal yses. Optionally, data transmtted may i ncl ude

data rel at f o equi prent, operati.onal, status, and.
3 et ks A Seire 1+ ShePRaa OB O P SRR b iRk Grpeive a second
i‘% ar intiRaPROST ¥\ GinedabdrtdhitioRIWHEY S8l laQREIRANSA period of

3 may be further adapted to receive external
i iney fromptreceivingl a dipstisignal ingicativeorfist chlaymerconessération ywater at

a s Briad ety S irkas BF BBl AP giBonnect e

I @RIoPRIE BBAONI shidSkédiel!sigiabisiindiedtivelof @ dhloiawebnd¥RBatich in
102 conprjses a battery package adapted to serve as a

Dvaigd|at apeelew wrnredotesminpdidticng devi ce 100. Power
nodul e 102 may conpri se non-rechargeabl e batteries, or

4 ORiHe QRRHCL ¥f lexﬁ'r‘f haya&eH! sgid%k%sfg)ééq§ furfi@Y Sdapfiady ld?sc&:@%ct said
may optionally conprise an vol tage Converter for
c chlveint semsonfipdrhecaemp asignal indivetivd ofreegate ol tvalmaat bybelow
or a%%grnative , power nodul e 102 may be connected to
a AssTaRed YAl onal |y, power modul e 102 may be
connected through a USB i nterface for power supply

5.f rpndavicEof t1aih QPwESBRULRYT conf2blléHi§ firthelSR dpfidas tasRctiéid
power supply source, Reference is made to Figure 2,
wiehloring sensanefies 4 nrgdeimpiredperipd i imggr am of an
algorithmfor a nethod for using the exenplary device
ofr.Ei Qur 4 | ari > ' j :

6 O LEEE of clofl SR S BB SPRERH SBbleTo chihect s
behkpipe eaisat &itkraypredepemimd ekio bédmen t he art that the
al gorithm descri bed belowis for illustrative

p oses; that there may. nuner ous ot her . .
7.0 o e AR L P S8 FHBH B A GO chlorine sensing
alegetrbddm and that the al gorithm described below is
in no way intended to be limting in any form [STEP
201] An interrupt signal is received by controller 101
while device 100 is in sl eeg2node or shut down node.
The interrupt signal may be an external interrupt
recei ved through the local interface or,
alternatively, the renote interface. Optionally, the
i nterrupt signal may be predeterm ned and periodic, or
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[ STEP 204] Controller 101 processes neasurenment i nput
W0{0'69/5§[7M4°W sensor to determne if water fl OWIJ’(?I/I%Z{)(I%/OSMZS
greater than a predeterm ned m ni mrum val ue. 'I'f wat er
flowrateis |l ess than or equal to the predeterm ned

m pi pum val ue,.. go to, STEP 205, |f water flow rate is
B Sar e YO iohg cBleBog criGrBatAm RSty e devige cergprising:
STEP 206. [ STEP 205] Device 100 goes into shut down
node a. Rovlbrihdsedb@CGIEREE td MestOdH BB rafi O id Water:

di sconnected, in addition to nost other functions in’
the sem®¥r . In the shut down node, functions in device
100 may optionally be disconnected to further reduce

powe ' 1 1] ' necting chlorine
sensg'r C%07. IgéllT%%ptfgg(f a%gﬁnre %agfr&i%%ecsﬁ%%oﬁgp?q t he

el ect r odeciving alsignal mdicatvisaia ddfiiescotlt &R@AGE i Weker Atf

el ectrode |s not disconnected go to STEP 207. If

el ect ro‘tfg’eioé” pedsisawedyalye 1o STEP 213. [ STEP 207]
Controller 101 receives and processes neasurenent data

of rTH® de @ BRA %[‘%Erlei]rps?ﬁd dontleerd Bhritfer Qlidld t%trfeé%iﬁt\],avtet )

conpares neasured c [

ar _ orine concentration I'n wa
a Dsriedistcenvirsien betweenanastiveueodel dndrmsbeepmeaties whereimmaid

cQ ration s equal to.or, greater than a

prcggg{%lro%dﬁ hdion ia?f’ﬁ?fie{tféﬁnﬁbeflp FeIsTEP 200. If

nmeasured chl orine concentration is | ess than the
1 prBEseteeicaiofieRimiSnivherainvaaldientrgtiert i AisiHePa d tb Aidebnnect said
égﬁl Devi ce 100 goes.into sleep node. [ STEP 2101

QrEeISeRsor BROLISRFIXING @ Signabindicaiveelea weter Hew vajueemt or below

| Nt Gy mliR&S Vb . periodically measured chlorine
concentrations 1n water with the predeterm ned m ni num
val ue. [STEP 211] |f the nmeasured chlorine
1 bolhealevicaof olaim §, wherain sail wntrgieds furthehadeptdieto connect said
predet erm ned m ni num val.ue duri ng i gte predet erflin' ne
t | TR SEISORFOnS Yo OB reFERNS B glenplrndifaiiveaf & yatef flow value

chibevéd Hpreaeearinbd @hlu@n is | ess than the predeternined
m ni mum val ue during the predetermned tine interval,

o to STEP 212. [STEP 212] Device 100 goes into shut
12k dssige of plaine P, Wherein sgid Geatralerds furthgy adapted to connect said
di T : el 101 checks if the
elcé&??lggéﬁs?ga%%rgﬁg%%%r{ﬂén %%lggggﬁo “previously
nmeasured | ow chl orine concentrations in water. If not
13i Sootevecst ddldimda uderedt sqid edboussopsoreasiprives 4 chlorine sensing
chio I ne concentrations in water, go to STEP 214. If
y &Pt onnect ed because of previously measured | ow
chl orine concentrations in water, go to STEP 216.
14. 9 EHRthd84br faohitdrilg dloride kn aGitdr viBé fetlodl Qiipigingensor
107 and energi zes the el ectrode. [STEP 215] Controller
101 recei ves and processes neasurenent data from
chl ot AeeasEmshlarne copespitiation powefskusing shleTipesensvile.
[ STEP %ﬁg] Controller 101 checks if the tine passed
since the | ast neasurenent is greater than a
predetermned tine interval. If the tinme passed is
| essb.t kanvertieg petedet ar aitive diddeend atskeewy alode gsinga STEP

212. 1f _the ti assed j.s greater .than or ual to
Uhe. pr SARPEIH Rt re ot PSEer (i f ve peade g saiflsrep
217] Cgréep lddedepdhlis aﬁhipvaie%?mﬁ{wgﬂdﬁ%t&ensor 107 and
energi zes the electrode. [STEP 218] Controller 101
recei ves and processes neasurenent data from chlorine
sensor 107. Go to STEP 109. In the description and
clains of enbodi nents of the present invention, each
of the words, "conprise" "include" and "have", and
forms thereof, are not necessarily limted to nenbers
inalist with which the words may be associated. The
i nvention has been described using various detail ed
descriptions of enbodi nents thereof that are provided
by way of exanple and are not intended to limt the
scope of the invention. The descri bed enbodi nents may
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required in all enbodinments of the invention. Sone
Woﬁ) @) b{rents of the invention utilize only S%/fﬁfzoots%guzs
ures or possible conbinations of the features.
Vari ati ons of enbodlnents of the invention that are

r Lments of the.invention. conprising
15 B bt GV FrER WHFE BBy Sl T RB of & chfrine
d een:arenbeﬁblﬁmh@edem At Belvivld prédetdtinitdd RS %%oﬁir&ﬁbr%‘ﬁﬂher
in the art.CLAIMS Wiat_ we claimis: 1. A device for
mafentest forisconnest theehiasinggersor. t he devi ce conpri si ng:
a. a chlorine sensor adapted to neasure chlorine
t
e P SR APl B0 Bocing AL R0 ERaPHARAER I
s bbbpnﬁod@,enmtmnsn wva$fmad oclmlve nyratetampeddaleaféer a
pre {ern15 @ﬂ €. r. 2. .The vice of claim],
WHEFECHE4AE #°RYhe %‘T’? P recqiing gdistignaf wdicave of a chlorine
di b&%ﬁﬁ@tﬁn 1BalAert bPhdIHR a%ﬁ&ﬁ:@émﬁ‘:%'\/a[&c fle\toRolfer is further
nal indicative of a chlorine concentfation In wat
aptedole| diseonngst theehbarine senboval ue. 3. The devi ce of
cIa|n11 wherein said controller is further adapted to

nal indicati .chl orin
17, SREmPhR SRR 40 ARin b CEIE o et Al e o
t iviilee bt @bl @ e @ipvdde@riidet value Sthe BedtrdIRelisrafthar@dBtedto
chlorine concentration in water at or below a

pABaeImseihp Hloyag sRBSOkher ei n the controller is adapted
to di sconnect said chlorine sensor if said second

18 T80 Hetliod df'@galuﬁaitS' WRefeln o‘ﬁ%&ﬁwgg %ﬂ&ﬁﬂ@h&?ﬁ Q¥ al viter flow
wat er at or [ ow a pred term ne evi ce
ofvalok abowels predaseraiinedsele, dwmontrblleris ﬁsthfeuadaipmd tadaypteetithe
to_di.sconnect said chlorine sensor upon receiving a
s FYRHPe PSP cat i ve of a water flow value at or below a
predeterm ned value. 5. The device of claim2, wherein

196 Thé nfe@id' Flcleh 1i6S whetletfer adadiletfimiRd pefib@6f tiHa) tHe
chlori ne sensor after a predet erm ned period of ti ne.

6 contradley isfurhergdaptpd fmgonnediils dloringseas®ont rol ler is

further adapted to connect said chlorine sensor after
g ' é {se§ i

20 PiGHRLELOLaR PRN R ol lind e DDA Pl ebing

sehsﬁmg:electrode.S A device for nonitoring chlorine
concentration in water, the device conprising: a. a

senso adapted to neasure chl o

21 QPR BRI SRR G (e melkachsomprisipe:
di sconnect said chlorine sensor upon receiving a
si gnal nieasliriatchiginefconcedthior Mevaansaid dlléie desopat er
at or belom1a predet erm ned val ue. 9. The device of
clai m 82d wherein said controller is further adapted to
facilitate periodic conversion between an active node
and on a
o el e ol QRGBS B LpaR R BRTIRT CERES o
wher ei sigsaliiodicativterodlalchloring chuwentratiorpidayettercht pobelow a
dlsconne t said cqagrlne sensor upon receiving a
si gnal P 8@93?@@8 a water flow value at or below a
predeternlned value. 11. The device of claim8,

22MTBE @igfhoRlddf@1A@IT1[ GhbRin dasd Eanftioller is Rateti @d’aﬁta‘l t@&ﬁﬁﬁﬁte
said chlorine sensor sensor upon rece|V|ng gha
2

i Reriedie Powerionbahyesy an achie Pl endipslger go ém@p fifed
V@!)I#{%oﬁl(#l‘? pﬂéﬁ&f urt 1%86‘[8 l%@gé}hr%et gaherein said

er adapted to connect said

14



chlorine sensor after a predeterm ned period of tine.
WOQO%WOS%& device of claim@8, wherein said chl (C)frd"%% 008/054428
sor-conprises a chlorine sensing electrode: 7908
nethod for monitoring chlorine in water, the nethod

2§ O heh PP ot amnE?ﬁWeré}g oy 2 8l%clegvﬁlagc g Ql%ﬁ hé@??t}vﬁ&f a water flow

wat er usli ng grine se

beta\l\ﬂ:ean oahelawta predet@tinainvhhge, Hlea@RuroMsSs AfihBLadhpted to
troIIer (g@ereln converting between said active

?é;oﬁ’n’ﬁ? the WPESEWBde depends on a predet erm ned
parameter.15. The nethod of claim 14, wherein, upon
24 R Méthed 8 QhigPd, viHAGHif Qﬁér ae%rgiﬁeténﬁgécﬂgé {38 of time, the
concentration in water at ow a preéeternlné
v @opiollariefurtat adaptedrto pwﬁeuirﬂlhehloadamd to di sconnect
the chlorine sensor. 16. The nethod of claim 14,

SO R G R

prced@m&rrﬁ@ fietievalapRd t@téflecthp cREAhSsdHkHed period of
time fromreceiving a first signal indicative of a

h or|n concentration in water at or below a

2% ﬁéala%%ewhftrﬁé saigrphiasine sensos cgmprises p chloaipe sensing
t%kghg%gnnect the chlorine sensor. 17. The nethod of
cl'aim 14, wherein upon receiving a signal indicative
of a water flow value at or bel ow a predetermn ned
val ue, the controller is further adapted to di sconnect
the chlorine sensor. 18. The nethod of claim 15,
wherei n upon receiving a signal indicative of a water
fl ow val ue above a predeterm ned value, the controller
is further adapted to connect the chlorine sensor. 19.
The nethod of claim 16, wherein after a predeterm ned
period of tinme, the controller is further adapted to
connect the chlorine sensor. 20. The nethod of claim
14, wherein said chlorine sensor conprises a chlorine
sensing el ectrode. 21. A nmethod for nonitoring
chl orine concentration in water, the nethod
conprising: a. measuring chlorine concentration in
wat er using a chlorine sensor; and b. disconnecting
said chlorine sensor upon a controller receiving a
signal indicative of a chlorine concentration in water
at or below a predeterm ned val ue. 22. The net hod of
claim 21, wherein said controller is further adapted
to facilitate periodic conversion between an active
node and a sl eep node, wherein said conversion depends
on a predeterm ned paraneter.23. The method of claim
21, wherein, upon receiving a signal indicative of a
water flow value at or below a predeterm ned val ue,
the controller is further adapted to di sconnect the
chlorine sensor. 24. The nethod of claim 22, wherein
after a predeterm ned period of tine, the controller
is further adapted to connect the chlorine sensor. 25.
The nmethod of claim 23, wherein after a predeterm ned
period of time, the controller is further adapted to
connect the chlorine sensor. 26. The nethod of claim
21, wherein said chlorine sensor conprises a chlorine
sensi ng el ectrode.
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