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.1 NVENTI ON ARE A8 FOLLONS: 1. (amended) A m-3,gnetic fi el ecet‘s"ﬁ
.for ee aatla ~~.el.c! aroatod by a atagaet, the sensor
addeas mmmlgmmﬂmm@ i ngr at Ieast one sensor having a sensor elenentr a
gnetis Iocated adj acent the,densaor el enent sad b~~stween the
-sensor el enBtf*and the magnet when the sefnsor is in ut3e, and wherein, in
use, the nenber 10 becones nag~ae~taeed by the magnetic field produced by
the magnet to create a secondary magnetic field which is detected by tape
sensor el enentHE CCLARME DEIINING UHE INVERSPON harE ol roradwmgnetic f~. ux
density produced by the magnet; the sensor el enment being nmounted on a
senl ~ox 15 board f a m :nber hol der for hol ding the nmagneti sabl e nenber;
and bi arai ng hehmen¢Qﬂ?AbmmgﬂﬁgiﬂhéiﬁhﬁnaﬁmﬁﬂﬂﬂQﬂﬂﬁﬂh&ﬂ'ﬁoﬁt@eaﬂéBS|al~:~n
adj acent the sansoie! PN oxe@edd Bhcaass@idty e Gealickt haMshain t he
menber ig aﬁ&éﬁpﬁfh ;ﬂ r~:~d shaped nenber having a |oagitudinnl axis
which is aliglué use. is the direction of a lice extez~d~.ag bett~~een
the magnet and the sen®dr lfR&% PRE 2eRERy baving sesansornmglemensy. 3. The
assembly of claim1l or ernW@ﬁb&H.ﬁabhél fafiiber iscaitdd eidjaEet. thbi gefiBbiber

30 4. Th th d f
Wno orrite rAtEPYaT Hy s PERCPEReTE, RISTEnT (M e Aeonst THEd
assenbly of cthaisersathdreiim wige. rentewhexeBs, | frpivryed izl'gga;rlepm t he sensor

el ement . 9059315.950@@&425&%@5@1; h&l ma%;étéeié £0y1d prdducd H thel SSSS ou
X~ Xxsl se:zr svs zo co PCT/S 001 Etecﬁh%%§r63 ce 20 2 -31

6. The assentf3aRgt ctt%lq*ﬁal"ttené‘ ﬂ@ﬁﬂ@ ARR gNRSRP 18 mat and a

| ength of abodetektedniandten senpbraklenent ate-i thdnely-fboct0 ox5 ihcreansenadl

The aaaexnbl el fd4ilded'ialnisele! BEuR! doh 00T ady HY Wi gﬁ@ted in

the netitber I asing the nenber so i nges adai nst the
sensor el enent. 10 8. THhe §888RE| §lorent Leing maumdiad CRe 2anBABEPTHol der i s
coup~, ed to abduddler plate, the hol der plate having a screw t hxeade~:| hole

and the menber hol der t&a\ﬁ{‘ eg. ﬁSi&X\.’rtf'cE Jt(fj&)j_r e~ nt Iﬂ% the SCcrew
oca o)

t hreaded hol e, the aeaeor ard erng acen Pder pl at e
~0 15 that th@%ﬁ -agd e| enent projects through the screw threaded hol e

and into the menber holydRiing means for biasing the magnetisable member
into a pogitimn adjacent the sensor element.

20
2. The assembly of ¢laim 1 wherein the member ias a
aylindzxical rid shaped member having a longitudinal axis
which ig aligmed, in use, in the direction of a line
extending between the magnet and the sensor whan the sensor
25 pasases the magmet.

3. The assembly of claim 1 or 2 wherein the maembar
is a ferromagietic member.

30 4. The aggembly of claim 3 wherein the member ig
formed from msnganese zinc ferrite material having the

general formula MnZn.Fe;0:.

5. The assembly of claim 1 wherein the member is
35 impinged agalnsat the gsensor elemant.

TR
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9..Th n the nmenber hol der has a base an~:| the
spri n ssgg M/&“gd Ggeﬁvxg%% Zf’he E)Jase and 20 the menber foxy biasi RET{$@01/00018
“menber agai nst the sensor elenent. 10. The assenbly of clRésern8@dWiddeembehz002
-menber hol der has a circunf~nrential f~.aage for engaging a surface of the
25 nenber plate t;or limting the amount of iaeertion of the nmenber ho~.dex
into the screw t k~xeaded hol e when the nenber hol der ig sar~~~w t hreaded
i=sto the oer4w throadad hvl in the membet!pl,~~te . 30 11. The assenbly of
claiml1l wherein th aet~svr conpr~.oo0e a p,l.urality of paid aeaaor elenents
an,d said magneti eabl e nenbers. 12. (anended) An aut omat ed gui ded vehicl e
system including; 35 at :|east one autonmated gui ded vehicle, the Ap-~E

~| ~Ef 7 SNEER _ YYE-d 11/90 d 60Y-1 + | PEAI pU fs8t:s ot~ x~ixsl se:z~
sds zo, zm-o PCT/ SGOL/ BB6185REERLY R 072 TRk Shridie RRFper3hag, aofipBgter

gui ~: | ed vehict eabivaiti 18y om amdsar lasgehbdy diseut r4@ o drebisin Qnd tdaastor,

the sensor -~. 1Pl 3llby of sensor elenents each sensor el enent
havi ng a nmagaeti sabl a nember | oaat e~: | sdj edeat blao sensor elenent; 5 a
p:l.uralitly of ndagxlets arranged along a roadway which is to b~ts
traversed by lhemm:t&dq:l'raef anagublly ngf nuleizt tlenvthefeiln tthm behisthg abang t he
rosdwayt eaclg 18 hayi t I fy kO e~: |

adj acent the ooaao nge lé{ég' ggdagx Eﬂ% ﬂ%g%’ér&?\%%%gj? fc%ﬁ%@ %ﬁt‘eama | t
sad the rragnél‘@%i’erﬁq hajeditc leppagee sagainat : Wrﬁﬁﬁ?&% algmentei a when

t he vehicl e pags~ee over the magnets the nenber ba.:oaies nmagnetised by the
magneti c el d produce by ta gngt te ae dary magnetic 15
frara whi 1 & Get aot aen popRanTERE 1 bn of iyl g, maher fpfact

i ncr~t sase t his |asowmlieskdomaghelderiplxteenthe thidnmmw haviing magnets;
the sensor elgumsi hidaEidDueLedana ahéeaéﬂeioq%meﬁqz@ma! aherefol der

for holding t tisabl e nenba au. i S|ngthe
nmagnet i sabl e 'ﬂﬁﬁ%&e %+ rggﬁglgflnp E‘“aﬁgﬁd"‘éﬁ%’ét S‘Hﬁ%“r%eéﬂ 2" 25 13.
The system ofgerigmi mokdvvedegnlobsted nbvdjacenta tg/lthujrhqialerr padtshaped
menber hay “Q:l?aé QHH ldelinal e&&én&"ﬂbf st dl L tHE dbiow thrblBed

direatioa of a line e tendl % Het~rreen he t nagaets and the sensor when
9

t he sensor aﬁ%‘]epsad’ﬂf’e otive

9. The assembly of claim 8 wherein the member holder
has a base anil the spring is disposed between the base and

20 the member for biasing the member againgt the sensor
element.

10. The assembly of claim € wherein the member holder
has a circumfsrential flange for engaging a surface of the

25 member plate for limiting the amount of insertion of the
member holdexr into the screw threaded hole when the member
holdaer isa scraw threaded inteo the screw threaded hole in
the member plute.

30 11. The assembly of claim 1 wherein the sensor
comprises a plurality of said sensor elements and said
magnetisable members.

12. (amanded)An automated guided vehicle system, including:
35 at least one automated guided vehicle, the

AMENDED SHEET
pre=d L1/90 4 BOP-L + IPEAAU -.



30 .14 e m qf, . ' 2 or,, 13 wherein the nmagneti sable ;aepher is a
ferrow-sgpa%"f%%}ﬁnén%gr'ﬂ %&Z%Ihezqs/fét em of claim2~ wherein the ne S GA /918
‘formed twm manganese zinc ferrite material having the AviReceived 07 Decopbar 2002
.I'PE,al At3 YYE;-d ZI /10 d 60Y-1 + ts:sss ou x~ixsl ss:zt svs zo, ztico

PCT/ SGOL1/ 00018 Recei ved 07 Decenber 2002 -33 general formu,|l.a MZn. FezO-.
16. The eysteat of claim 12 wherein the nenber is inpingod aga,!|.net bhe
-ee~aeing elnnmeat. 5 ~. 7. The system of cl-8m 12 wherein the nenber has a

di aneter of aa,~out S mmand a |l ength of about 40 a~n and as initial
pexxne~:~bility of 2000. 10 18 . (amenaea) The; system of claim 12 wherein

the biasing | S R0 vieE1z28! REviAg !t des e Ta S AL, HAk1REASENT
the nenber so that; it |%Wed agai nst t?e ie or elenment. “19. Thé system
of claim18 wh¥REf PR ar YRS §8R8PE 1RSIV P BRI WM ePtpl ate, the
hol der pl at e dayvdoe-galansartawerechecadasolr abamersn chasimgreniagnatidableavi ng a
screw thr ead J 86, &tid AMAIP Ulayad b0 LAGT SYLLAE Coflghdi . ©0 [ he -xensvr
board )aei ng | ocated adjacent ‘to the hol der plate so that the sene~:~r

el enent proj ects t hr ough Rigaddt¥net niagiets AFTaides AdPnEn o rPREVARNDer

hol der. 20. Thwiel &ty siemofbicltaiavet3adhbyethet ehimld Byr RAlidAnghas a base

an~:| the sprjng i i d n b gggi menber fo:r biasing
t he nenber agdéu ns %ﬂe%ﬁ%oﬁ%@?eﬁ%gﬁ? eﬁ§1- %%yst am of claim a0
vrhorai a tha mag~ot a arf@®ctePERFETT 8 fReRE Naifiats e apgnedipakileshape and
have a di anmetmdmidsr Ao HE 26@neNEhad beRghh SlanddititecdQaStINKe30 22.

taneaded) A :a-gqstatic field sensaor asaet=thly for sensin magneti ¢ fieha
created by a T e tar:i’en%soé:ngg'remg‘g' e%‘flya?%c%engas w&e% I%@gst eﬁﬁigigensor
el ement for deassas myathd!dsnegysssic fieh;t, produced by the magnet; and

AVE' . W-ED SHEET 1PE. 41kyndi¥YhE- #héh/ BRe dvéidbdltd passdds @3%ar0¢he-madhaeszt Svs

zo, zIiLO PCTéhSe@nle/nﬁooeorl%e%o%%%l \ﬂggnQZiEg&ebn}jet[.hez %)aggnetic field

produced by tlie magnets to create a gecondary magnetic
15 £ield which ia detected by the sensor element to thereby
boost or incrwasge the localised magnetic flux density
produced by the magnets:
the sensor element being mounted on a sensor
board:;
20 a me¢mber holder for holding the magnetisable
member; and
biaging means for biasing the magnetisable member
inte a positicon adjacent the sensor element.

25 13. The system of claim 12 wherein the member is a
cylindrical rod shaped member having a longitudinal axie
which is alignad, in use, in the direction of a line
extending between the magnets and the sensor when the
gsengor padses over the magnet.

30
14, The system of claim 12 or 13 wherein the
magnetisable member is a ferromagnetic membar.

15. The gystem of claim 14 wherein the member ia
35 formed from manganese zinc ferrite material having the

AMEMDED SHEET
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. 34. I S W i RQ. or. ectively switching the sensor .
bet vvegﬁ\eg ogo)f\/\%e/ﬁxggnralgeﬁ?&%ﬁg' gtzlgllwer off level. 5 23. The asse%})g%ggﬁ%&ggég

22 wherein the power swi tching nmesas conprises a transi st BECHH
.control neans far switching the traneiatar on and off, the transistor
haring a collector which is acruieCted to the sensor elenent: and an
eavitter which is cvxataected tv ground) 10 the switching control neans

-bei ng coanected to the base of the trana=3%toy: so that when a power on
signal is applied to the base tl xe taeaaor elenme~xt is cpnnectad to ground
through the traneisto:: and the sensor elenent id activated or powered up
si, ce potentigindan FeraRRk ﬁgzagfgzqg‘t he gertsor is el ement betwe~an the
grouad created by the traas~,ator and a sensor power ~aupply to the seasor
el enent, and when the switching coal; =0l neans switches off the transistor,
the transi star6.3s swi t Thedagbtehoofli staoimeld wheredanshe mbeabexzisfrom
ground s<: tg‘_ [ otL.gnt | ra e across 20 the sensor

el ~~anent an q‘gph%%dﬁsg%agﬁgﬁekggi gg%%g\.égre?jiﬁ%A The assenbly of claim
23 wherei & the awitch~, ag control neans switches the sensor elements on and
of f periodicaldy |:~y Shapbystemhof)hckait | Bvwliegedins tha mumbedonhdd and of f

t he ta~anai atyr agh, Sq =TI n s.are
power ed on fv%llrma%%lﬁ EfZ}e?f,t%gé ?h@t%%%.i%n%%%%&%& gg g’?‘f ﬁggr agt | east
"1. s and t Hedl tiMemedronbddary ¢5r290Q¢s and so 30 on . 26. The aseanbly
of claim 23 whrain the sensor power supply conpri~iea a fixed voltage

TiTR0 o ey, T ASARRFAE Wakdnd o WA 19 iendih rog KRR gl ©
/ 00018 Recei Vigtl 0 PIdaenBecazed2in7the imemken dliderorfoy] bileeiranwkbeei n each
sensor el enerfenbidy ad Sha®MAGNEhp Inde@defalnsnitk adndeeneleM@ngensor

el emewt: for boosting or increasing a localised magrratie fial.~a atra:agth
produeod by tho naguebo . S 28. Au ~i.utomated gui ded vehicle system
i nal udi ag= atlg. east offtevepstém ofHictlalimdl ta whegedn ¢hei mbgbesnholider

aaaenb. |\ hay 1 ddea3! a2BELEEFSHTafh SNENE ‘had dbdd 'tﬂlﬁltiet Ba@lingagnet s

| ocated al ong a roadway 10 for qui ¢ing n+:wenent o he vehicle rel at~, ve
to the nagnet®TethF ald:eﬁlh?‘ﬂi'enéﬁ stl?%rm ?’E)g?"&ﬂfﬁryhgmifi@hﬁnﬁcﬁﬁmer vn
and of f to thshidad ezt enyagamanor iel ehenderdys realiad Ipdkeemthd cl ai m 28
wherein the | Le~£T. | 3L0 ' Ltching
contrv~. means oorZS\st?n %?ﬁ%ﬁghggtg?g%‘gi%‘%:g?@%i{ﬁr@aohﬁhie%eﬁﬁgﬁs%gtor

havi ng a col |tiatetihe Beners] elenantpeed eete Hhraughathe sfesY Shyeaded
emtter wii chhdle eaEhdgsited the gpambar, héldeswi t chi ng

20. The system of claim 15 wherein the member holder
has a base anil the spring is disposed between the base and
the member for biasing the member againat the gensor

25 ealemant.

21. The syastam of alaim 20 wherein the magneta ara
ceramic-ferrilte magneta of cylindrical shape and have a
diameter of anout 100 mm and a length of about 50 mm.

30
22. (amended)A magnetic field gensor assembly for sensing a
magnetic fieli created by a magnet for the sensor assembly
including;

at least one sensor element for detecting the
35 magnetic fiel:l produced by the magnet; and

AMENDED SHEET
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20 .cOPE¢eQl oNTRFNG 1 DRIsEr GPBNGCIAY,§ 0 the base of the transistor ag 1/00018

whert.:~ power on signhal 1s applied tc the base the sens
cflaneeted to ground through the translator an~'t the seﬁgcgvgd Bﬂ?gﬁ?ml?esrzooz

.act~.vated or powered up since pvte~atial can be applied across the sensor
e~.enment 25 between the g;e-ouad created by the transistor and a sensor
power supply t:v the sensor elenent, sad en the awitchiag Control neans
swi tches of f the transistor, the trax~. aiStor is switched ol:f to

di sconnect the eersaor elenent fromground so that: there is ao potenti al
di fference across the 30 aengor elenent: and the sensor elenent ie powered
Off-_30-h The system of plahabnkaﬁtamanta?m £ot behielagmemyr ehiawm an
ar~ritches t sensar. .e i.odic a p g hig
sad | ow si gna%s t% urrneg%éé g% E‘?g r?hEIe Ei%%an%lne?' (‘)’r%1 %g g § %E]['] d 60Y-1
ANl ~: ; ~w~ED -ofifcflevigde~V~~ V . , t SeES one X~i XS~ SS:zz SVS zoO,

ZT/ LO 36 PCT/ SGO 1/ 00018 Recei ved 07 Decenber 2002 31 The system of claim

30 wherein t aensosa,ate po d vh f.o~t bo t t hen read, and then
power ed v2~ rag‘r at |aat S B %g‘h ec)“ﬂ't‘fl ¥ ar?ﬁ@‘ 598 BRYSF d ai m 29
wherein the mmhmmeagapppyPEWEthmfﬂmw ewdé&chdoppl . ~. ed tv
tlhe se?scﬁr elc%fm ngeQn%ffoI%wﬁéﬁ?@ %h&'ﬂdﬁs&&t}(@iﬂ:}:@ﬂ L&n&aﬁbﬁelﬁﬁar t

el enent has err,out a [ nmber. | ocat e cen e .t 3ensor, el enen

far boosti ngaktfl‘“’l Sﬁ‘diggl Bco?P ijs%cdtct?’ M g"f o) T thLBFoduced by
t he magnets. dengdt eQe_mea‘% :asod assembtterf orhiddt dat icegnectegnébi grbusdd
produced 1§ypacl{3ri%'3é.tt’cﬂiﬁﬁj g@hegol %aaﬂﬁaﬁéi@eco%ﬁimr Cleemenk Baykngsfirst

upplying po 5% APoEARE (AT 14 /REWRY (SPnLoBRY. Lo SEPLLPERER:

t he second pltrha)fbatdwtaie lreasbroabemsenmts ois el canmritekicitog groupde shkrough a
reference b e Hlaileizt:! SR EnBObddlok SiuiRalY 9% bciiacdl Least on

sens; ~r elene for pvwexi ng the at one sensor
swi ~t: chi ag maweredupsisce petenpbakreany ke anplded mexoss tbasﬁesﬁer

sensor el gnendlenstitd b twvewhi tRAI gr@umwfé&te@u@a&mef ®rapdwitdirngnd aul sod

power signal t'othe w_t chi n oG t n a to irate
tj.ttently svm%nan': e "Q?%gl’g?? ?%ét%aﬂéfszeﬁ}'ﬁ%e?@t %Exél ggﬁﬂ%ﬁ el et net ~t
to performa W%@PW ‘Fofhmeans | @ELEChRy fife o rcr@Peh@kRr t EL8| i ni nat e
hlyet ergil 3/“ V\ﬂﬁ:ﬂidbité't%zatid @ddtchae &Eﬁnﬁacﬁiﬁ&cﬁﬁﬁﬁt th%sae’ﬁberagaeﬁbhy _cn;I
claim er rt t g ns |s n secaon in_ ari
ref erence pot%ﬁn? "(Wf %g\ég ;ﬁ Vgg‘ﬁe‘\“ dti%erence alr5ad

20 the sensor element and the sensor element is powered off.

24, The assembly of claim 23 wherein the switching

control means switches the sensor elements on and off

periocdically Iy supplying high and low signals to turn on
25 and off the tiranpistor.

25. The assembly of claim 24 whaerein the gensors are
powered on foi about 2 ms, then read, and then powered off
for at least | ms and then powered on again for 2 ma and so

30 on.

26. The assembly of claim 23 wherein the sensor power
supply compridses a fixed voltage supplied to the sensor
alamentse.

35
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YY-d t 11 k. ~tix~. | se:zr svs zo, zrico PCT/SGOL/ 00018
Recei \%Jéhoofpé}c%exgmgpgoé‘g@?ﬁ?ﬁ% | sconnecting the second pin froMGH8G01/00018

.reference potential to power the tit |east one sensor el eRecaivasfd7 Dacethber 2002
~wherein when the pul sed power signal ie supplied to the switching uiaar~.a
the cw ~:ehiag mann is eauad4d to iataz~stittiagly 5 disconnect th~a second
pin fromthe refexeace voltage sv that the at |~3ast one sensor elenent is
.intexxn~.ttently powered on an<l, off to*fRYformthe power reset. 36. The
assenbly of claim 34 wherein the switching 10 neans is betw aen the first

pin and the senavr power supply for discoaaeci:ing the first pin fromthe

jﬁnsoeromr zevu.pplhy tol'rﬁ@\(lj\/aaéénﬁilf_@f %p@ﬁ w&m&r e?bawaeh?ekF, and
e~ealbLn en .—. ul se ower sSi 1S ,SU | e e SW I Ng neam S
he oo T oh nae et Maed 30 BRBhaghOP RS AerReNaibad Aiasatie fBer?, O

pi . n romt he swmer giementsfppl honsbinhaer tincraasinmma loealdeedor el enent

is ~. ntez-ni tiildei RAREELLPBngEH PhdatSad Ay AHE LGN €r reset. 20 37.
The assenbly of claim 36 wherein the sw-,tchi.ng nmeaxi's coa~pri s~a~s a

transistor. 38. The assenbly of claim 35 wherein the switching nesas
ccnpris~~i s &&ransi st dan hatomgted mskded el ayszed, 25nadudimgt er,

t::~e collector being ‘&‘EnWEQEEdoﬁé(a‘fél?iéféoi%ﬂidlﬁgt RemaRhhkk ek Eiglgt 9

connected tv the referanae potenti and the base [Tael nq- connecte v the
gwi t ch~. ag coREAT AsAeEDIYohaYing ak hearhitie Jfendcs MlsTeRtérein t he
reference potential iea~piupality <. mdditatredrddtedohlong & dbadkayei n the
sSw~, t chi c S LES | o ' hi si g~xal 33
for swtchi nﬁ%gﬁi@gﬁf g‘t"grgﬁg}ﬁga%g ?Iﬁﬂjléef‘g?%if e corrér}gd\(ﬁil%%gQgAﬁg‘gc; R
f~H-~ t| 7] ~ FRgnetaspand. 1z - 3 sotr-1 + 189 ON X2I/X. LI 6:ZT .LdS Z0,

ZT]{ LO _3g. PCT/ st J01]{ 0@6)18::%@:&(@?;@&&8@1}13{&12&@3};{ Ialwiaengzag lpb?art o the
ref erence potenti r,a Xi 0 out 2 ma, a=t.d a_|.ow signa or

swi t chi ng thé™r i ortoogﬁ;e ggdf??ﬁége?g%rsee%qosrco%etnf.'ag t he second pin
fromthe refarerice potantial. 5 47.. The system of claim 34 wherein the
sensor el gmenfs has a megaekihtak! & Vepahez adthear@AR chide peRBSOEweLeneNt

whi ch becones magnei ;i sed by a_magnetic field prodquced by .the nagnet to
i nci : ease t hd"925ta9ERF ﬁ'ﬁg?a&?f‘%ﬂfﬁ’%&rd‘é’h ief"sj)i'ﬁ‘ nlgocﬁétt&?ﬁi B i i he at
| east one serfsor esigpiring fhe pramsipovmien awhiaddh ghieddramsdpsoem f ar
aut omati cal | yo il R0 311%Rk6LEWAEER! L ¥ Codithdetid/rd ithe Alen@BINBUImanti d
system i ncl Udalnrl'zg’an emitter which is connected to ground, the switching
20 control means being connected to the base of the transigtor
sc that when & power on aignal is applied to the base the
sensor elament is connected to ground through the
transistor ani the sensor element is activated or powered
up since poteiitial can be applied across the sengor element
25 between the gtound created by the transistor and a gensor
power supply (0o the sensor element, and when the switching
control means gwitchaa off tha transistor, the trangigtor
is switched off to disconnect the sensor element from
ground go thali there is no potential difference across the
30 sensor elemenl: and the sensor element is powered off.

30. The system of claim 29 wherein the switching

control means switches the sensor elements on and off

periodically by supplying high and low signals to turn on
33 and off the transistoer.

AMENDED SHEEY
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15 at (L.Ra8t yNAS Ve &l §vi NGl udi,ng at | east one nmagnetic fiel ~3. sensor
assenbh/: a p/.ural~.ty of magt >€ats arranged al ong a roadr~ay whiPSH[/86€1/00018

veh:Lcle is to traverse the sensar assenbly having; 20 aRegieedd7 Beember 2002
.sengax el enent having first and gecvad power |:~ina and an output pint a
a~enavr poorer supply for supplying power to the Eirat pin of ~t.he at

| east one sensor elenent. the second pin gg tk~e at | east one sensor

-el ement being coupleable to 25 a referenc&’p~: ~tential eo that power is
supplied to the at | east oa seng~:~r elenment for powering they at |east one
aaaaor ol .enea~t:; swirching neans for selectivexy powering on and off the
at le,nst one sensor eleneatt arid 30 a av~itchiag control neans fot

provi ding a pyl sed po I e_the

sw3t ah3ag xnagji ~s tv Y\ﬁ{het %Qt%tezenn??yw&u?m%& gﬁ%iﬁ%ﬁ% Bens t%oafﬁe at

| east one aerPewered afefiot abouts ér #8a pbemprreadetand Qhﬁé’l mowe@aﬁt ofife
aenltvr el enegdetHe elddddnatl eeNasie8Sba . W~.th~. n the 35 at | east one

| ~eusor elsemant. AVMA ~-~~C, ~ ~~; , Il ~~/f~u YYfi-d ~I/] d 60Y-1 + tegss
ot~ Xx~i Xz~ ss:zi svs zo, zm-0 _gg_ PCT/ SGO 1/ 00018 Recei ved 07 Decenber

Z002 43. The ¥%stem of THeqisyssemyhér elaimhad seiengdim¢he mensior pewara~en

the second pi gusdily r&dnafes ROtERRblAvol Bagdi sSSPl SaWald athd bederad pi XX
f~-om tho reffroncA gotontial 5 to power the ~~~t Least one sensor el enent

of f, and wher BT et he pul e~;:d power signal is supplied to the
swi tching neans the sw ~t:ch~,;ag nesas ie caused to ~ aterrn'ttiagly

di sconnecty t hyg, second g bl BE E2heRCHE SitdldAH% Owereg; sohe a

~ ~Ss~ast ox~e J§ensor el emar]"= is iz~tert~tt %/ﬁ- on aa~~| of f
to perform t hRGRRRT DAk & TeFFompARes{c B ?rcir H
ew echi ng rreasmscsr tm]temen*erfdrhbob'stsngpbn Mé&nﬂ.m;eaedroqﬂxdmredsuppl y for

di gcannec~t: é’fcfﬂr‘ﬁ{ Jyn@iftgogkggﬁaggm rtlggxﬁge#%iuppl y to pow-; sr

t he at Ieast one sensor enent ereln e pul sed power
signal is supplied to the s~rd.tch~.z~g nea:;w the s~ ritch~.t~ g neans is
caused tvw nteg M ttent a siindogCaBsedbly heot idétiedtihd rapmatglaetaenmralaower

aupp-~ Eto :éiaéc}v*@%d %b'el eg‘at %Qe iggigdielgg{mnt is 20 intermttent3.

povvered on a F O ower 45. The system of cl ai m 44
wherein the switching ﬁé‘-ari@*ieérrﬁﬁe gengop elementsthewvings f4gstThadaxet ezn of

claiia 42 whes&idhd owas tsﬁ_ﬂgﬂﬁn&'ﬁﬁﬂSoﬁmlﬁﬁfﬁ a transistor having a
base, a collector and an em t ttie collector bei ng connected to.the

second pin, the anitl: Sﬁ'&ﬂﬁ’g ESHﬁEC?‘éEP % 19% qunRk PE¥EEN PRS0 and
t he base Zmeiéigrﬁ:mettce‘d tthe tite lenstchhagsensdr odlemanty. tliz sErenslyst em of

claim43 whexgin dhatLlA AattPeheNbbAbok SaPéteiid bedthg coupleable to
a reference potential mo that power is supplied to the at
least on sensiHr element for powerihg the at least one
gsenpgor elemenl;
25 switching means for selectively powering on or
Off the at lenst cne gensor element; and
a awitching contreol means for providing a pulsaed
power gignal to the switching meana to causa the switching
means to intetmittently switch power on and off to the at
30 least one sensor element to perform a power reset to the at
least one sentior element to eliminate hysteresis within the
at least one yenser element.

35. The assembly of claim 34 wherein the switching
35 means is betwpen the sacond pin and reference potential for
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'YYE d Y| Svs 70T a1, 6TET + (~~JAU teas ont X~i xsl SS:zr zvs
70, zr[‘l’]dfg 6Ng %/ lssg 1160018’ Récei ved 07 Decenber 2002 48 The _)%E/aﬁpb/poow

sclai m 43 wherein the switching control neans supp7.ies a P&tesedi7gaegember 2002
_having a high signal for switching the transistor on and therefore

connecting the ~ocoad pi:~ to t. ha roaroaea potiaatial for a pet~iod of 5
about 2 ns, and a ~. ow e~, gaa-. svmtch? g the transistor v.ff and
.therei:ore di sconnecti ng the aeCCh d pin"'fremthe referex~oe pot~-~atial.

49. The system of claim 42 wherein the sensor elenent t0 has a
magnet ~, i 3abl e menber adjacent the sensor el enment which becones
nmagnei : i s~ed dipcoiR@itdng thieelsdcpnddptndfbymt tise nfieaterice poentiaedee the

| ocal i sed at g%a%gvgxf iteﬂe "(\i_t P;éhc;xgrsg,%ggt n%f]néa?&o%eatanhe%tsrg@ﬁ sensor

el ement . neugaetlc Sensor asse tectlng
zaagnet i c fle"fheg‘- fé?%&t“é@"@ypa"’ﬁﬁgﬁéﬂna% hts i%sté’mﬂh)ﬁ BYEEGOLRY: at
. east oar ce.msr:ai SRS hiAY, mbAfa CLAt & @ba S NSOrirddx@il deivally. Ng a

plural [ty of ERSes SP5a0 ARagh BYy 20 gnPEEdSIIBARE Uit gkance: and

ciret P e aers=or ar ray dagod oa oaah
a| de of the at‘abﬁtt rtdte adadwassr ong sengert elemeni dhi cwqqmi&aan vendor

array therebgiwrgiad tdie drd loflf @8dpeecord ehélepspdis dfestitf,ays each 25 having
a plurw .ity of ser~dora spaced apart by a second predeterm ned di stance

which ie greater than the first pradeterm aed di stance. 53.. The assenbly
of claimb50 viké-ereiri (The essembly30f sehuim 34 rvetwredmrtmgeawatﬂhrlss centr al

Sensor arfpay pdihe? 16 HAweGnC Shiat Eagstgﬁiaaaad HHYoenwdr Pavedssapblly of
claim50 wherein,the fi rs t an%&s ndtse ar r% each COI&I’I se ni ne
rows and eig %§W% 6 FE sB o o Shitens E~ ~HEE' T

| PEAI AU YY6- (BUBpIt twh gPwel £he AT leggtsong senser- @mtsmao,anm/ LO -41
wherein when the pulsed power signal is supplied to the
switching means the switching means is caused to

15 4intermittently disconnect the first pin from the sensor
power supply o that the at least one sensor element is
intermittently powered on and off to perform the power
reget.

20 37, The assembly of claim 36 wherein the switching
means comprises a transistor.

38. The agsembly of claim 35 wherein the switching
means comprismg a transistor having a base, a collector and

25 an emitter, tiie collector being connected to the second
pin, the emitler belng counected te the reference potential
and the base bheing connected to the switching control
means.

30 39, The assembly of claim 35 wherein the reference
potential is gzound.

490, The asgembly of claim 35 wherein the switching
control means supplies a pulse signal having a high signal
35 for switching the transigtor on and therefore comnecting
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whr ei hER€5eON PG arfd ' sedBhd OBidéiPe~nsor array al so each_ conpr.i

‘and sight co7.ua~aa of magnotie aonaor al ammata_ 5 54. Theetgdd

.cl ai m 50 wherein each of the sensor arrays are coupled to a processor board
for receiving out~~at signals fromeach sensor array to enable the position
~>f a vehicle to be determtsed relative to the 10 magnets. 55. The
a~3aenbly of claim54 wherein the pracees®r board is coup7.eable to a

navi gati on system for deternnining the position of a veh~,c~. e relative to
t he magnate and for IS producing coni:rol si gnal s fcx~ cantrol I i ng novenent
of the vehicl I n reax onsegéotﬁhe ggsrtlon sr 6 Theeggggnbky of

cl ai m 50 wher en”ﬁé’ng Rsﬁr edc erre?r"scee sensor errent

magnet i sabl e akonite? 26, adpdcaniow rmigwnsﬁﬂr @I"é#@hﬁ’-HQSFheAhraMbﬁT—m ed
gui ded vehi cleg g aWal %ﬁbrb@skadaﬂﬂcozﬁ{ecﬁ%ﬂ t2iee pbebhal pihnekudi PRea sensor
assenbly; a p7. ural ity of ts located along a roadway 25 for detection
by the sensor¥f 6”@!‘?‘5& BoEHB*® 8@% cle to be automatically guided relative to
the i aagnata; and whea:ein the sensor assenbly aoa~prises at |east one

central srlrnﬁor arrayrhhhgy Efa&r&é ﬁ%&pruagha*enavma é«teﬂgb'ff‘éléd{e@é |

, .veasvr ele S space a edet er. irst_distance, and a
first side s H%ggﬁgéﬂggi\ e‘&%‘ﬁ‘é c?jra(feensteﬁ r S§PPYY SFFﬂﬁﬁgd")\H\ Rsr, oh
sd.da o tho MW magnsorisadrlay & anagh et s Fhaidy predecednbyaktheensor
array therebglsiegaqt Beckbhal #RE F&&PNEY gs:@s%aer £3LkaNSnBREY BEYINg a

plurality of sensors sgace apart a secon redet erm ned di stance
whi ch i s §r esdatectian He”F’PFSF %&RE”‘DEEQ’?EEP”Y? sgeptrol d 60Y-1 +
tF FJ~/AU ~ESES one x~i xs~ sE: zi svs zo. ziir.o -42 predeterm ned

di stance. PCJ/,SGO 1/00Q] §¥€§§§&g§d,§]i£gcgmggnggogggng?grsyst em of

cl aj aon 57 wher'ein the cen sensor arra Irst casztral

aonaor array atematdcadny guéding s vehiale r&rlrﬂ&}"%@}" helyyaldhyortsr | aim

57 wherein t hgdrdin!, axed spsead ﬁ%‘ﬁﬂiiﬁé ~says each conpri se n| ne rows
axed ei ght col uwn.s of rae%r c_se stem of

clai m 57 Wherein the fF %‘é%onegﬁl%ﬁlcfe E%P'ngr FSyQS?gg 4Th conpri se
ni ne rows an@aaﬂg!l‘hiccéﬂ-eﬁrﬁsseanmml}yensor el emez~t a.

a plurality of magnets arranged along a roadway

PCT/ SGO1/ 00018 Recei ved 07 Decenber 2002 53. The rassenbly of c

which the vehicle is to traverse;

the sensor agsembly having;

20 at least one sensor element having firat and
second power pins and an output pin;

a acnsor power supply for supplying power to the
first pin of the at least one sensor element, the second
pin of the at least one sensor element baing coupleable to

25 a reference putential so that power is supplied to the at
least on genaor element for powering the at least one
ssnsor element:;

swifttching means for selectively powering on and
off the at leust one sensor element; and

30 a switching control means for providing a pulsed
power signal to the awitching means to cause the switching
meang to intermittently switch power on and off to the at
least one senuor element to perform a power reset to the at
least one gensor element to eliminate hystereesils within the

35 at least one #sengor element.
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15 61. The system of claim57 wherein each o the aensvr arrays are coy: pled
to a bsr"@&éysé/"lﬁbaraﬂ Fol¥t &ei® ity out put signal ~t frflmeach sewevs@s{ayors
/to eaevble the p05|tron of a vehicle to be determ ned rel Rbde¥Redt® BE&Rmber 2002
magnets. 20 62. 'the systesa of claim 61l where~.n the processor board I's
coup; lvable to a rsavigation systemor dotorm aiag the pvsitian ~:~t a
vehicle relative to the magnets sad for producing con~c.rol signals for
controlling taovement of the 25 vehicle r#rei;~ponse to the position
signals. 63. The system of claim61 wherein the settsars each conprise a
Berwor el ement and a magneti eabl e nenber adjacent the ~veasor elenment. 30
4YB-d 11/11 d sOY-1 AME: dD~p SHEEN ~p~I AU . A9h. Al . A9. A9l . A9. Al . A3. A A
h2. AF2. A3YE. A . 2. An9, 8: =?i (V$R"
zuoj e_zTU| ca]&a] ca] caF@&UFUEF%U]’%a‘]M A hereipc &Bpc #FAAFEAPEa) caU) ca ¢
a] ca] ca] cal Q\Qié&ﬂiﬂi@]\fe&h@ﬁkﬂ &ﬁ]aCaJaGBﬂ ol A ?aﬁ1d refaobdhice potential for
pwrl gal We_ ZIHJ.],: Qdcal call ggbﬁ %f‘%] @@M&@J&a}p%%uml&aw ca] c
aU] ca] cal] calca caﬂ U] ca] cal[ ca] ca

<o* =| KQS[SaOAqq/cpcmﬁn] ezw.a eaa]tcaTan%ﬂ%aﬁJ@m%qfcfa] @R ¥BpEgtRaU] ca c
aU]OI g;i(]sc aU]Z$ ?]mﬂ aeC Nm]dc pbives] Bﬂéﬁﬂ Ccai)] egrelaldc aiccaﬂkﬂeca!@x[tshﬂ#a@ >] bztU
oi j e_ caU] ca]ca
] cal] ca] cal] ca ca%] h%dcgg] c%}lga% ﬂgﬁﬁﬁﬁﬁw oid*"YR e _Z

disconnect th: second pin rom he reference voltage so

UVJ ca] cal] calgpld aale aldl qaleaUbsa] sakbsa] epdded cad) calaadtakealy] cal cal ca
U] ca] cal] ca] cal ca aLIJ1]Z U] z%]fc% cab B(V erz! & U X
I1:1=1\W |ﬁ0| Z Q o per the power rasget.
UU] ca] caU] caU] ca] cal] ca] caU] caU] caU] ca] caU] ca] caU] ca] cal] ca] caU] cal] ca] cal]

cal ca] ca] calyg£a] ca] Ca%QaLQQLSﬁWEaéiaim 42 wherein the switching
#H#H $3$P$%EU Y0 90RNMER &

UUl cal] ca] caliteit c‘a?ﬁgble] gifﬁ'a@{:’a@‘c%@%%]%%E@A’lﬂpc?a]efalﬁfgg]lga] cay|
ca] ca] ca] caU] MJ]diadumdxﬂeaﬂ]MU]tha] EAPERANLA" £1crf BHE )genmdr: Powelr v* * * * L4y ++

+&, X, {upj Y o pow'sr the at least one sensor element off
UU] caU] ca caﬁ

an
Ut call oal call,call cal eol ealcathcalcalead caledl oallcalsaldlealcaploal cald ca

S>o<. 7. |/L//g¢u&m§@£mmowa&eum@]m 74 coddensl to

Sﬁcéawcé?iéav%%ﬁa@?ﬂ Waad] lnrbiahhr) By Btk a8 BB A b HreR @‘é‘é‘%éaé”fé
6{upje_ZTje Zﬂ?ﬂﬁmaﬁ%!]?ta]cc&b]a@a]:l}awgal&%%ﬁ]c%ﬁ ARy cajemettcdBcal] cal ca
U ca] caU] fia] cold&adoaldalc gpdveakaabhcaha abk £ od & afiky) £ -6 Gleb Glwaiz/ 1 77MBc8e8
@9999999: T: A x: ;.. : }xsmhb] We_ZT] Ul U] ca] caU] ca] caU] ca] ca] caU] ca] caU] ca] cay
ca] ca] ca] caj c’aﬁﬂ cta] ca] cal] ca] ca] cal] ca] cal] ca] cal] cal] ca] cal] ca] ca:
1) 51505 A<h<ggg==> >7>: >N >C>>;
?=2320°{ vpke @j e_ZT] U}mﬁU]sEa]tea«Ubﬁa&:mﬂnc‘ﬁd oetl dxrd Jrc adien Wdhaaletddyc a] cay cal
caU] ca] caU] ca] cal] cal calfl ca cagrcaﬁ.a cal] cal] ca] cal] ca0??) @ @RQ @ @Qu@ABAEA
Ai Bl BBBBCCC! E%ﬁflé] T] Ul ca] cal] ca] ca] ca] ca] cal] ca] cal] c
aU] caU] catxal] ca] cal] ca] cal] ca] ca] caU] ca] cal] cal] ca] cal] ca] caU] ca] cal] caU] c
ﬁEEéiglfbme{ TT) LA 9333'}2}?“}(‘ of claim 42 wherein tﬁ]xe switching U
z * K~Xr ca ca caUl c
a] cal] ca] caU]ReR&AFTRYLENT AU E&]“Egg}f% Lj%%fﬂ‘% Tﬂ%a]%l\%%cﬂ'aqj] 5‘%] cal]

ca] ca* K<KDKJ I@Klﬁmﬁ_ﬁu N4 collector being connected to the sacond

VVAVVLANNA P4 PEAT .
e ol e e e R T e ares

UU{ upj e_ZTj Uhbhsa] cal] ca] caU] ca] calU] ca] ca] cal] cal] ca] ca] caU] ca] ca] cal] cal
caV] ca] ca] cal] ca] cal] ca] cal] ca] cal] cal] ca] cal] caUu/( V3V>VWWVVVWWARRSSS" SSS
SQTXT| TT8U,;
US{-I-upjI e _ZTj U $U ca] caU ™y e&ygtem eaUrtaiRaf? avhestin S xefgaen<®] cay| caul
caV] ca] caU] caﬂ:eaé&eﬂl:ai& cpgdanad.caU cal cal] ca] ca, 8?i (dB! G'10%&' ()-F

109%&' (
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10%r8; () - FUGLO%MS' ()-0*=" “a}rg\:!| 9S)10%0C& ()- 10m 10m

10n03@nPA0%TE ()-!; 3@nPA0%+& ()-!16 10%m& ()--210%m& ()-0zX6g\:!k Y
Z"10%&' ()-!"Y Z"10%& ()-! Y Z"10%& ()-!P*4P-Z"109BB& ()-!Y
Z" 10%& ()-10%&' ()-$QXzX6g\: 1 * 10%&' ()-1\& 109&' ()--!##109& ()-": 10%& ()-! Y
Z" 10%me ()-! Y Z" 10%& () aB? !

10Y?210%&' () 08 ()-! _ - F1.1Q9 1 K:! 10
L109& () - 1&% )--Y Bﬁé’“ 1%%]'71'}‘(%% )émltlﬁ)i}«%é& g;;tﬁg Q"@té ﬂi‘%@J

10" " 1098 () lcontfmme?nﬂ 5\1 ?7 ¢|P“11@/@1(9718111 ipg. e;lm@ (FLIBRR 2K |
10Y=109% () - 'foEl'ai»Q%I&hahg tha" 498405 {Jtdr RVBNG) therbltie( ):ouﬁae%eng) b{Y7!!

F* 10%& ()-Z! a n%%%ng.) pzn} g@l’ﬂn/%‘)nngéd %%@ali@f@g&lfg): § pariod of

S about 2 ms, and a low signal for switching the transistor

off and therefore diaconnecting the second pin from the
refarence potaential.

49, The system of claim 42 wherein the sensor element

10 has a magnetisable member adjacent the sensor element which
bacomes magnei:ised by a magnetic field produced by the
magnet to increase the localigsed magnetic field atrength
for detection by the at least one sensor element.

15 50. A magnetic field sensor assembly for detecting a,
magnetic field created by a magnet, the sensor assembly
including;

at ..east one central sengor array, the central
gensor array l:aving a plurality of sensors spaced apart by
20 a predeterminsd first distance; and
a first side sengsor array and a second aide
gengor array arranged on each slide cof thae central sensox
array so as to sandwich the central sensgor array
therebetween, the first and sacond side sensor arrays each
25 having a plursality of sensora gpaced apart by a second
predetermined distance which is greater than the £irat
predetarmined distance.

S51. The asgsembly of claim 50 wherein the central
30 sensor array tomprises a first central sensor array and a

second central sandor array.

52. The assembly of claim 50 wherein the first and
second gsensor arrays each comprise nine rows and eight
315 columng of maymetic sensor elements.
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55. The appembly of ¢laim 54 whereln the proceasor
board is coupleable to a navigation system for determining
the position of a vehicle relative to the magnets and for

15 producing control signals for controlling movement of the
vehicle in response te the position gsignalas.

56. The amgsembly of claim 50 wherein the sensors each
comprise a sensor element and a magnetisable member
20 adjacent the sensor element.

57. An automatad guided vehicle gystem, including:
at least one vehicle including a sensor aassembly:
a plurality of magnets located along a roadway
25 for detection by the sensor to enable the vehicle to be
automatically guided relative to the magnets; and
wharzein the sengor assembly comprises at least
one central swnsor array, the central sensor array having a
plurality of =ensor elements spaced apart by a
30 predetermined first distance, and a first side sensor array
and a second side sensor array arranged on each sida of the
central sensor array so as to sandwich the central sensor
array therebetween, the firat and second side sensor arrays
each having a plurality of sensors spaced apart by a second
35 predetermined distance which is greater than the first
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15 61. The system of c¢laim 57 wherein each of the sensor
arrays are coupled to a processoxr board for receiving
output sigmals from each sensox array to enable the
position of a vehicle to be determined relative to the
magnets.
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62. The system of c¢laim 61 wherein the processor
board is coupleable to a navigation system £for determining
the position ¢f a vehicle relative to the magnets and for
producing control signals for controlling movement of the

25 vehicle in rajgponse to the position signals.

63. The system of claim 61 wherein the gensors each
comprise a sengor element and a magnetisable member
adjacent the xensor element.
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