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30  PCT/SGO 1/00018 Received 07 December 2002 THE CLAxMS DE,fIINING THE
INVENTION ARE A8 FOLLONS: 1. (amended) A m~3,gnetic field ~en~or assembly
for eena~~.ng a magaatia ~~.el.c! aroatod by a atagaet, the sensor
addeasb~.y 5 includinqr at ;least one sensor having a sensor elementr a
mn.gnetisable member located adjacent the densaor element sad b~~stween the
sensor element and the magnet when the sensor is in ut3e, and wherein, in
use, the member 10 becomes mag~ae~taeed by the magnetic field produced by
the magnet to create a secondary magnetic field which is detected by tape
sensor element to thereby boost or increase the localised magnetic f~.ux
density produced by the magnet; the sensor element being mounted on a
senl~ox 15 board f a mi:mber holder for holding the magnetisable member;
and biaraing means for biasing the magnatisable member into a positi~:~n
adjacent the sensor element. z0 2. The assembly of claiza 1 wherein the
member ig a aylindr3.cal r~:~d shaped member having a loagitudinnl axis
which is aligiued, in use. is the direction of a lice extez~d~.ag bett~~een
the magnet and the sensor when the sensor 25 passes the ma~;l~net. 3. The
assembly of claim 1 or ~ whoroia thn member is a f erromag~.~etic mefiber .
30 4. The assembly of elaim 3 wherein the member is formed from rnmagaaeae
wino orrite material having the general formu:l.a MaZn.Fes03. 5. The
assembly of c~,aim 1 wherein the member is 3s impinged aga,l,nst the sensor
element. 159159" AME'VDED SHEET rrs-d ~ ~/so d soy-t + IPEAIAU   ' tssss ou
x~ixsl se:zr svs zo, zrico PCT/SGO1/00018 Eteceived 07 December 2002 -31
6. The assembly of claim 1 the member hag a diameter of about 8 mat and a
length of about 40 mm and an initial porataa~iliby s~f ~ad0. 5 7. (amenadl
The aaaexnbly of claim 1 where~,n the biasing means ~ a spring I~acated in
the metitber holder for biasing the member so that: it impinges against the
sensor element. 10 8. The assembly of claim 7 wherein the member holder is
coup~,ed to a holder plate, the holder plate having a screw thxeade~:l hole
and the member holder having a screw thread for en~;~agement in the screw
threaded hole, the aeaeor board ;eing located adjacent to the holder plate
~o 15 that the aens~:~r element projects through the screw threaded hole
and into the member holder. 



9. The assembly of claim 8 wherein the member holder has a base an~:l the
spring is disposed between the base and 20 the member foxy biasing the
member against the sensor element. 10. The assembly of claim 8 wherein the
member holder has a circumf~nrential f~.aage for engaging a surface of the
25 member plate t;or limiting the amount of iaeertion of the member ho~.dex
into the screw tk~xeaded hole when the member holder ig sar~~~w threaded
i=sto the oer4w throadad hvl in the member pl,~~te . 30 11. The assembly of
claim 1 wherein th aet~svr compr~.ooe a p,l.urality of paid aeaaor elements
an,d said magnetieable members. 12.(amended)An automated guided vehicle
system, including; 35 at :least one automated guided vehicle, the Ap~E;
~l~Ef? SNEER' YYE-d 1l/90 d 60Y-1 + IPEAIpU __   fs8t:s ot~ x~ixsl se:z~
sds zo, zm~o PCT/SGO1/00018 Received 07 December 2002 -32 automated
gui~:led vehicle having a sensor assembly hav~irig at least one seastor,
the sensor ~.naluding a plurality of sensor elements each sensor element
having a magaetisabla member loaate~:l sdjedeat blao sensor element; 5 a
p:l.urality of ndagxlets arranged along a roadway which is to b~ts
traversed by the vehicle for guiding movezttent of t;t~e vehicle along the
rosdwayt eacI:: sensor element having the magnetisable member locate~:l
adjacent the ooaaor olamoat ae as to be 10 between the g~ssnsor elemeslt
sad the magnets when the vehicle pas8es over t:he magnets; wher~eia when
the vehicle pags~ee over the magnets the member ba.:oaies magnetised by the
magnetic field produced by tape magnets to create a aeCOndary magnetic 15
field which i<< detested by the sensor element to thereby boost or
incr~tsase the localised magnetic flux density produced by t.tie magnets;
the sensor element being mounted on a sensor boards 20 a ms!~mber holder
for holding the magnetisable membart sad biau.iszg manna for biasing the
magnetisable mauibes into a posit~,~an ad~aceat the sensor element. 25 13.
The system of ol.aim 12 wherein the member is a cylindrical r~ad shaped
member having a longitudinal axis which is alig:nad, ire use, is the
direatioa of a line extending bet~rreen the tnagaets and the sensor when
the sensor passes over the magnet. 



30 14. The system of claim 12 or 13 wherein the magnetisable ;aember is a
ferromastaetic member. 15. The system of claim 2~ wherein the member is 35
formed twm manganese zinc ferrite material having the AME:":~l~i~ ~;NEE1'
IPE,alAt3 YYE;-d Zl/10 d 60Y-1 +   ts:sss ou x~ixsl ss:zt svs zo, ztico
PCT/SGO1/00018 Received 07 December 2002 -33 general formu,l.a MnZn.FezO~.
16. The eysteat of claim 12 wherein the member is impingod aga,l.net bhe
ee~aeing elnmeat. 5 ~.7. The system of claim 12 wherein the member has a
diameter of aa,~out S mm and a length of about 40 a~n and as initial
pexxne~:~bility of 2000. 10 18 . (amenaea) The; system of claim 12 wherein
the biasing means is a spring l~:~aated in the member holder for biasing
the member so that; it impinged against the sensor element. 19. The system
of claim 18 wherein the member holder t5 is coupled to a holder plate, the
holder plate havix~g a screw threade~:l hole and the member holder having a
screw thread for ent;tagement in the screw threaddd hv~.e, the ~xensvr
board )aeing located adjacent to the holder plate so that the sene~:~r
element projects through the screw threaded z0 holes amd into the member
holder. 20. The system of claim 19 wherein the meutbar holder has a base
an~:l the spring is disposed between the base and the member fo:r biasing
the member against the sensor 25 elemexxt . Z1- Tha ~ystam of claim a0
vrhoraia tha mag~ota aro ceramic-ferrite magnets of cylindrical shape and
have a diameter of a;;~out 100 mm and a length of about 50 stmn. 30 22.
tameaded)A :a~agstatic field sensor asaet~tbly for sensing a magnetic fieha
created by a magnet for the sensor assembly includings at :least one sensor
element for detesting the 35 magnetic fieh;t, produced by the magnet; and
AME`.W~ED SHEET 1PE.41l~U YYE-d Zt/80 d 60>a-1 +   (sass ou x~~xW se:zt svs
zo, zliLO PCT/SGO1/00018 Eteceived 07 December 2002 



.34. power switching means for selectively switching the sensor el<:manta
between a power on level and a power off level. 5 23. The assembly of claim
22 wherein the power switching mesas comprises a transistor and switching
control means far switching the traneiatar on and off, the transistor
haring a collector which is acruieCted to the sensor element: and an
eavitter which is cvxataected tv ground) 10 the switching control means
being coanected to the base of the trana~.atoy: so that when a power on
signal is applied to the base tlxe taeaaor eleme~xt is cpnnectad to ground
through the traneisto:: and the sensor element id activated or powered up
si,ce potential can be applied acrvga the gertsor is element betwe~an the
grouad created by the traas~,ator and a sensor power ~aupply to the seasor
element, and when the switching coal;=ol means switches off the transistor,
the transistor 3s switched off to disconnect the sensor alemexzt from
ground s<: that there is ao potential d~,f,ference across 20 the sensor
el~~anent and the sensor element is powered of. 24. The assembly of claim
23 whereia the awitch~,ag control means switches the sensor elements on and
off periodically l:~y supplying high and low signals to turn on 25 and off
the ta~anaiatvr. 25. The asaea~bly of Glsim 24 wherein the sensors are
powered on fv;r about Z ytts, theft read. and then powered off for at least
'1. ms and thea powered on again for 2 ms and so 30 on . 26. The aseambly
of claim 23 whrain the sensor power supply compri~iea a fixed voltage
supplied to the sensor elemer~.te . 35 AM~`w~FIJ u;iE~=~IPERJAI~ YYfi-d
11/60'd 60Y-1 +   ' f89 Ot~ X2I/X,LI 6:ZT ,LdS Z0, ZT/GO 35 PCT/St i01
/00018 Received 07 December 2002 27. 'the aagembly of claim 22 wherein each
sensor element has a ferromagnetic member located adjacent the sensor
elemewt: for boosting or increasing a localised magrratie fial.~a atra:agth
produeod by tho maguebo . S 28. Au ~i.utomated guided vehicle system,
inaludiag= at :least one vehicle including a magnetic field sensor
aaaemb.l.y having at least ane sensor element; a p:lurality of magnets
located along a roadway 10 for guiding m~:wement of the vehicle relat~,ve
to the magnets; and awil:chins means for periodically switching power vn
and off to the at least one aeaaor element. IS 29. The system of claim 28
wherein the power switch mesas comprie~e~s a translator arid switching
contrv~. means for switching the transistor ox~t and off, the transistor
having a coll~E~etvr which ie connected to the seagar element sad an
emitter which is connected to g=vend, the switching 



20 control means being connected to the base of the transistor ao that
whert.:~ power on signal is applied tc the base the sensor ele~na~t: ib
cflaneeted to ground through the translator an~'t the sensor e~.emeat is
act~.vated or powered up since pvte~atial can be applied across the sensor
e~.ement 25 between the g;e-ouad created by the transistor and a sensor
power supply t:v the sensor element, sad when the awitchiag Control means
switches off the transistor, the trax~.aistor is switched ol:f to
disconnect the eersaor element from ground so that: there is ao potential
difference across the 30 aengor element: and the sensor element ie powered
off. 30. The system of claim 29 wherein the switching control aieana
ar~ritches the sensor elements on and off periodically any supplying high
sad low signals to turn on 33 sad ott the t~~ansiet,or. YYE-d Z!/Ol d 60Y-1
ANI~:;~w~ED ~~icf' IpE~V~~ V . V ,.r.1   tseES one x~ixs~ ss:zz svs zo,
ZT/LO 36 PCT/SGO 1/00018 Received 07 December 2002 31. The system of claim
30 wherein the aensosa ate powered vn fo~t atbout 2 me, then read, and then
powered vf~ for at laa~t, T. m~ artd eo on. 5 32. The system of Claim 29
wherein the sensor power supply compriEtes a fined voltage r3uppl.~.ed tv
the sensor elements. t0 33. Ths system of claim 28 wherein each sensor
element has a ferroutagaetic member located adjacent the t3ensor element:
far boosting or increasing a localised u~agnetiG f3,ux deas~ity produced by
the magnets. 15 34. A s~~;asor assembly for detecting a magnetic field
produced by a magnet, including; at :Least one sensor element having first
and second power ;E~ias and an output pin; a s~a~neor power supply for
supplying power tv the 20 first pin of t:ha at least one.sensor element,
the second pin of the at least one sensor element being coupieable to a
reference p.;~tential ~so t~se~t potror ie supplied to the at least on
sens;~r element for pvwexing the at leae3t one sensor element:; 25
swi~t:chiag mesas for selectively powering on or o=t the at least one
sensor elements a>nd a s~~ritehir~g aoutrol xsteaas for providing a pulsod
power signal t:o the switching means to cause the switching means to irate
tj.ttently switch power on and off to the at 30 least one genr~or eletnet~t
to perform a power reset to the at least orre eerm~or elemexxt tc eliminate
hyetereeia within the at least one ttens~or element . 35. The assembly of
claim 34 where~.rt the switching 35 means is betwE~en the second pin arid
reference potential for AME:WGr.: SN~~l' I~'E,~:IR:i 
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Received 07 December 2002 - 3T  disconnecting the second pin from the
reference potential to power the tit least one sensor element off, and
wherein when the pulsed power signal ie supplied to the switching uiaar~.a
the cwi~:ehiag mnann is eaua4d to iataz~stittiagly 5 disconnect th~a second
pin from the refexeace voltage sv that the at I~3ast one sensor element is
intexxn~.ttently powered on an<l, off to perform the power reset. 36. The
assembly of claim 34 wherein the switching 10 means is betwiaen the first
pin and the senavr power supply for discoaaeci:ing the first pin from the
sensor power supply to pow~~:r the at least one sensor element ott, and
whe~eaLn when ~:,he pulsed power signal is supplied to the switching meam,s
the switching means is caused to 15 intermittently disconnect the first
pi.n rom the sensor power supply n~o that the at ~,eaat one sensor element
is ~.ntez~nitteutl;y powered on and off to perform the prnrer reset. 20 37.
The assembly of claim 36 wherein the sw~,tchi.ng meaxis coa~pris~a~s a
transistor. 38. The assembly of claim 35 wherein the switching mesas
ccmpris~~is a transistor having a base. a collector and 25 an emitter,
t::~e collector being connected tv the second pin, the emitter be~,~tg
connected tv the referanae potential and the base laeing connected tv the
gwitch~.ag control means. 30 39. 'the assembly of claim 35 wherein the
reference potential ie ~:~rourad. 40. The aeaembly of claim 35 wherein the
sw~,tchiag control means supplies a pulse signal having a high sig~xal 33
for switching the traadistor on and therefore connecting ~AM'"c;`.'', !_`_`
:~H~~ tl7l~'JTit~ rrE-~ ~ nz ~ a sotr-1 +   I89 ON X2I/X.LI 6:ZT .LdS Z0,
ZT/LO _3g. PCT/StJ01/00018 Received 07 December 2002 the second pint to the
reference potential for a pexiod of about 2 ma, a=td a low signal for
switching the transistor ofi; and therei:ore disconnect~.ag the second pin
from the refarerice potamtial. 5 47.. The system of claim 34 wherein the
sensor element has a magaetiltable wea~ber add scent the sensor element
which becomes magnei:ised by a magnetic field produced by the magnet to
inci:ease the localised tnagsaetic flux density far IO detection by i:he at
least one sensor element. 42. An etutomated vehicle guidance system far
automatically guiding a vehicle relative to a plurality of magnets, said
system including; 



15 at l.eaat vas vehicle including at least one magnetic fiel~3. sensor
assembly: a p7.ural~.ty of magtxats arranged along a roadr~ay which the
veh:Lcle is to traverse; the sensar assembly having; 20 at 7.eaet one
sengax element having first and gecvad power I:~ina and an output pint a
a~enavr poorer supply for supplying power to the Eirat pin of ~t.he at
least one sensor element. the second pin of tk~e at least one sensor
element being coupleable to 25 a reference p~:~tential eo that power is
supplied to the at least oa seng~:~r element for powering they at least one
aaaaor ol.emea~t:; swirching means for selectivexy powering on and off the
at le,nst one sensor elemeatt arid 30 a av~itchiag control means fot
providing a pulsed power signal t:o the switch3ug mesas to cause the
sw3tah3ag xnaaz~s tv intet:mittently switch power vn and oi:f to the at
least one aenltor element to perform a power reset to the at least one
aenltvr element to eliminate hysteresis w~.th~.n the 35 at least one
l~eusor element. AMA ~-~~C;~ ~~; , I!~~/f~u YYfi-d ~l/l d 60Y-1 +   tegss
ot~ x~ixz~ ss:zi svs zo, zm~o _gg_ PCT/SGO 1/00018 Received 07 December
Z002 43. The system of claim 42 wherein the switching means is betw~a~en
the second pin and reference potential for di~scorsnoetiag th aocoad pixx
f~:om. tho reforoncA gotontial 5 to power the ~~~t Least one sensor element
off, and wherein when the pule~;:d power signal is supplied to the
switching means the swi~t:ch~,;ag mesas ie caused to ~.atermittiagly
disconnect th~a second pin from the reference voltage so that the at
~,~s~ast ox~e sensor element is iz~tert~ttertt~.y 10 powered on aa~~l off
to perform the power xeset. 44. The system of claim 4z wherein the
ewieching means is betw<<~en the first pin and the seaeor power supply for
digcannec~t:~.ng the first pin from the sensor power 15 supply to pow~;sr
the at least one sensor element off, and wherein when t:he pulsed power
signal is supplied to the s~rd.tch~.z~g mea:;w the s~,ritch~.t~,g means is
caused tv intermittent~,;t disconnect the first pin from the sensor power
aupp~.y Eto that the at least one sensor element is 20 intermittent3.;~
powered on and off to perform the power reset. 45. The system of claim 44
wherein the switching means compr~.s~~s a transistor. zs 46. Tha axetezn of
claiia 42 wherein the switching mesas comprisE~s a transistor having a
base, a collector and an emitter. ttie collector being connected to the
second pin, the amitl:er being connected to the reference potential 30 and
the base 'heiag connected to the switching control maang. 47. The system of
claim 43 whexein the reference potential is around. 35 
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claim 43 wherein the switching control means supp7.ies a pulse signal
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 ms, amd a ~.ow e~,gaa~. or switching the transistor v.ff and
therei:ore disconnecting the aeCOn.d pin frem the referex~oe pot~~atial.
49. The system of claim 42 wherein the sensor element t0 has a
magnet~,i3able member adjacent the sensor element which becomes
magnei:is~ed by a magnetic field produced by the magnet to ~.acr.~eaee the
localised atagaetiC field dtrength for detection by the at least one sensor
element. IS 50. A meigaetic field sensor assembly for detecting a.
zaagnetic fieli9, created by a magnet, the sensor assembly including; at
:.east oar central sensor array, the central sensor array l.vav~.ng a
plurality of sensors spaced apart by 20 a predetermined first distance; and
a f:iret aide sensor array sad a 3eCOad side aers~or array ;rraagod oa oaah
aide of the aaxitral aoaeor array so as t~:~ sandwich the central vendor
array therebetween, the firt~t and second aide sensor arrays each 25 having
a plurwl.ity of ser~dora spaced apart by a second predetermined distance
which ie greater than the first pradetermiaed distance. 53.. The assembly
of claim 50 wk~ereiri the central 30 senear array ~omprisea a first central
sensor array and a eeaoz~,d cexitraa. geraaor array. 52. The asseutbly of
claim 50 wrherein the first and second sensor arrays each comprise nine
rows and eight 35 columrxs of magnetic sensor elements. AME.''~~E~ ~HEE'T
IPEAIAU YY6-d !L/9l d 60Y-1 + . _   ~ssss ou x~ixz~ ss:zz svs zo, ZT/LO -41



PCT/SGO1/00018 Received 07 December 2002 53. The rassembly of claim 50
whrein the first and second Bide Ae~nsor array also each comprise nine rows
and sight co7.ua~aa of magnotie aonaor alamaata_ 5 54. The .assembly of
claim 50 wherein each of the sensor arrays are coupled to a processor board
for receiving out~~at signals from each sensor array to enable the position
~>f a vehicle to be determitsed relative to the 10 magnets. 55. The
a~3aembly of claim 54 wherein the praceesor board is coup7.eable to a
navigation system for deternnining the position of a veh~,c~.e relative to
the magnate and for IS producing coni:rol signals fcx~ cantrolling movement
of the vehicle in rea~ponse to the position signals. 56. The assembly of
claim 50 wherein the sensors each comprise a sensor element and a
magnetisable member 20 adjacent the :sensor element. 57. An awtom,ated
guided vehicle rayatam, iaeluding; at .east one vehicle including a sensor
assembly; a p7.urality of magnets located along a roadway 25 for detection
by the sensor to enable the vehicle to be automatically guided relative to
the iaagnata; and whea:ein the sensor assembly aoa~prises at least one
central sr:rnsor array. the central sensor array having a plurality of
,:veasvr elements spaced apart by a 30 predetermined first distance, and a
first side sensor array and a eecoad e~i,de sensor array arrangod vn osr,oh
sd.da o tho ceatra~. sensor array sa as to saadwivh the central sensor
array therebei:weea, the first and second aide sensor arrays each having a
plurality of sensors spaced apart by a second 35 predetermined distance
which is greater than the fiFSt AME.;DEp SHEET YYE-d ll/9l d 60Y-1 +
tF'FJ~/AU   ~ESES one x~ixs~ sE:zi svs zo. ziir.o -42 predetermined
distance. PCT/SGO 1/000l 8 Received 07 December 2002 58. The system of
clajaon 57 wherein the central sensor array aompr:Las~a a first casztral
aonaor array and a geeand 5 central senso:~ array. 59. The system of r,laim
57 wherein the first axed second sensor at~says each comprise nine rows
axed eight coluwn.s of masraetic sensor elements . 10 60. The system of
claim 57 wherein the first and second Bide sensor array also each comprise
nine rows and eight columns3 of magnetic sensor elemez~ta. 



15 61. The system of claim 57 wherein each o the aensvr arrays are coy:pled
to a processor board for receiving output signal~t frflm each seuevr array
to eaevble the positron of a vehicle to be determined relative to the
magnets. 20 62. 'the systesa of claim 61 where~.n the processor board is
coup;Ivable to a rsavigation system or dotormiaiag the pvsitian ~:~t a
vehicle relative to the magnets sad for producing con~c.rol signals for
controlling taovement of the 25 vehicle in rei;~ponse to the position
signals. 63. The system of claim 61 wherein the settsars each comprise a
Berwor element and a magnetieable member adjacent the ~veasor element. 30
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