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TYRE PRESSURE MONI TORI NG SENSOR TECHNI CAL FI ELD Thi s
invention relates to a tyre pressure nonitoring sensor
WOBRIMB)sS17Bat can be secured onto a wheel surfaeeTscdosm00166
particul ar although not solely to such a sensor, for
mounting on a wheel rim BACKGROUND A tyre pressure
nmonirtoring sensor (TPMS) is an inportant device to a

driver to ensure i

properly i ﬁYmh&%%ﬁ@ {Vréﬁﬁ{fﬁlﬁﬁgéegﬁsébﬁr °

possibilities of any dangerous situations, especially

during driving. Properly inflated tyres play a
TECﬁW{\E}PE&%LWl e in maxim zing the fuel econony of the

vehl c performance and tyre life of the tyres.
Homey efiveriion telrtes wheelyre prassreneaniterng sensasr (I TSy that can be

on el ectronic products and pressure sensor exposin
secureHemto @ whed sueisag iaﬁﬁdﬁév%%ﬂalagltw}%e%& i?i%lye?fsrugh@gsensm’ for

npi sture, debris, and a variety of other potentiall
Tﬂmﬂ@ﬁﬂ%%@@O@“?ﬁFV%ﬂts and chemicals. Therefore, carequ

TPMS package design is necessary to wthstand

tenperature extrenities and enconpass all-inclusive

medi a conmpatibility. The entire TPM5, including the
el ectroni cs, housing, and nounting hardware, also

BACKEIOUNDe |ightweight in order to avoid an

out - of - bal ance tyre/wheel. F nore, t : :

:c,r E@Jy?e ﬁl%&lrﬁénﬁl.ég?lﬂpg ﬁg}asogtwgtl\asggs%n ilgeglt%?lotj; &@ﬁlﬁ@e to a driver to

L at .1s_alsl X B al o
conl Wt T 5L AR SrL Pty Yo, Shnimice
poss{]_ﬁﬁtiésa'o@ ARPNBnkerdusnsihieidnks NegRetdisndinymgdrivieg t Yireperly inflated

or Instance, changing.a faulty TPM5 would not require :
tyreig%ﬂgiﬁgﬁﬁmﬁé}%ﬂe iaEdlzvciimézi?grtéag_ frglrecemenyy of the vehicle and
S. e

perfoimeanggeasid tma&ﬁ”pwfvféwv‘gfl‘?ﬁzﬁ Oé’VﬁtoY\r%ﬁ %Eﬁ‘?‘%ﬁr&g i%ﬁt&lsf‘)&%em can be

stee| bands, as shown jn Fi o EL O i :
vy S S e B S i, SLES, BEBszonent 1o hach
condihigHe Sukh gals %&H‘ﬁ@mﬁﬁ% E49&Se S ealiANA, ddbely, aind hevariety of other
sensor ‘and el ectronics with the battery potted in a
poteRliaBY corPaikagtyekis and chemitadd to an air pressure
valve 12 on the wheel 14. Disadvantages of the valve
noUherdfors, wdeeful TPMSRackage deHER 6% gegﬁssggsqodwgﬁstand temperature
t or
extremitgeuse and encompass all-inclusive media compatibility. The entire TPMS,
including the electronics, housing, and mounting hardware, also needs to be
lightweight in order to avoid an out-of-balance tyre/wheel. Furthermore, the TPMS
should also be positioned at a robust location. The TPMS that is affixed onto the
wheel (usually made of aluminum alloy or steel) rather than the tyre, allows the said
TPMS to function independently of the tyre. For instance, changing a faulty TPMS
would not require changing a new tyre and vice versa.
Currently, conventional TPMSs make use of two types of mounts on the wheel,
namely valve mounts and mounting using steel bands, as shown in Figure 1.
Figure 1(a) shows a perspective view of the valve mount on a wheel 14. Figure

1(b) shows the cross-sectional view of the sensor and electronics with the battery

potted in a plastic package 10 and mounted to an air pressure valve 12 on the wheel
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on the sensor nmount nut 16 to the wheel valve 12) and
t he breaking-off of the package 10 fromthe valve 12
wOpoisnasi7By -due to road vi brations, but may-al BoOTIS62€h8000166
to the valve material used and the nount angle to the
wheel 14). Additionally, torgque profile 5 control is
difficult to maintain during the nounti ng of the
pl astic package 10 at the V\he\%: su pI|
14. Drsaman@gh@@ftﬂ@e rvf@hymmaumpnsh Hy %‘@K@é‘? tfbgwé C?fslesldm torque
shown in F|

on tl\e;lsgws@f m[ng E &p (t(i she xﬁll;gg ;ﬁ{lg%' 2 QES %ﬁé) - 8’11"?&16 package
E)l‘?% 1@5 12 d ﬁﬂ‘?l ald % oh@ \H@lt’lh%gs ' l@utanﬁlyaﬁtsb Ge due to the

apture in a O nmetal housing 20

val Vé H@Jte@él' 2ee elnfaleth@&ﬁélﬁﬁ%ntgﬁe o tieeehediand. 22dditiapply, torque profile
around the wheel 14, with the ends of the steel band

cont12>2 i$ aliffedilbyo a'naun‘pmmglulmgtm@ wogsting elff thgdplesiv @aclgre 10 at the
ﬁ al so be used primarily to position the netal
WheeﬂéE}ﬁP §-20 on the vvheel 14 during the bandi ng process,

n the I

ofAEPg’L?} écnpzv 1,ne g&?gﬁf% ?ﬁ%@%ﬁé‘@ rsrgz%ﬁ%‘iid Eéo%l‘r‘dgﬁ in Figure

1(c), qﬁﬂ@ttr’l{‘ t@ro&%%@ctﬁfn@? FLHR 05 8RS @/hekb 1as SEdlyye ipseddvre sensor and
e st ee band 22 that counters the [oad from

RF ’[tl’ll%ﬁnﬁ:glee/dﬂ"f ’Qie/a‘cbeitmny (cpoited pet plasicdeiusing 1 dmnflghee captured in a
and vi brati ons/ shocks fromt road, T di sadvant a
metabhousingg G thatedlowsaihg Pa9sags q %Sﬁﬁhé@}J] €2 “YiREPE] aEfindl the wheel

14, \g}a’ggb% ?@nﬁ 8&%@%5@? 6111% d)iogﬁ%duﬁi(@hm ﬁgs'&%/tohﬁded self adhesive
tape ¢ rﬂt ﬂ}%{){?@@% be oL'fsCeﬁspm%H{]lB}e‘ & iBontthe 11@695§19H@L1§1n@f'7@{3§18$he wheel 14

esign i's cu me and invol ves hi gh

dum'f@ftl@ir bahdiapdprssentksheost & tHet eicpgataed oi@aroiftherdotted circle of
bot h the nounti ng net hods descri bed_above that

Figuphyéd)can Figuraghdi.o Tieeprphast insthescrbgunbng ige fgre pressure sensor

e 2 A BT 4 T AL, B3 P s o
(cenﬁg%fha SRS ?5';%' and fv?&aggﬁgsﬁ 808 tHRYHAL NThe disadvantage

ds™are convent onal and shi pped in
of UQHQQ@QE& bRKeS i9thd Hatder ©f I’tE@EﬁseT b@ﬂiﬂ Phéevamifigdsaseett the joint,

to"the assenbly plant. Hence, it is accordingly an :
caustiyg ebt plastibeppelagent Si tov st desmaeunted odutieg Aughr eotational forces.
Furtgérgr?u;g;?W@&%}?%Q&O%S%f?odcé HB glggel(s: ucru(lergbersome an% involves high
material and assembly costs.

It is also clear from both the mounting methods described above that physical
damage to the plastic package 10 and 18 containing the sensor unit, may occur easily
during mount and/or dismount of the tyre on the wheel 14.

Such sensor assemblies for both the said mounting methods are conventionally
packed and shipped in dunnages, boxes or fixture nests from the manufacturer to the
assembly plant. |

Hence, it is accordingly an objeét of the present invention to provide a tyre

pressure monitoring sensor (TPMS) secured or to be secured onto a wheel surface

mainly by adhesive means which at least goes someway to addressing the
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mai nl y by adhesi ve neans which at | east goes soneway

to addressi ng the) abovenenti oned di sadvantages or
wohbishiisd7B|l at | east provide the public wth arPassGaeos/000166

choi ce. SUMMARY OF THE INVENTION In a first aspect the

present invention consists in an apparatus for renote

tyre pressure nonitoring secured onto a wheel surface

sai d apparatus as a unit ¢ riSj or including,,.a . ,
AboR e PRI S PelBionavib AL bsePrnE TpoPUBHEavith a useful
alr pressure, signal processing circuitry, and data
??ansnjtting circuitry, an antenna and power supply
means for said circuit; and a housing which at | east
partially contains the circuit, whereby the housing
retains the circuit and the housing and is itself

eg/gggfd to said wheel surface by adhesive neans.
SUM YAy TARE By EDRELI@Dusi ng is open to said circuit
only on that side nounted on.the wheel. surface. - .
pr b a st yoseta e eart Pt SRS du ! p@lrnyg, for remote tre
esEiLef | USHh 3% Lfgd NEapBRA NP YLt
plesggser?xﬁg?!r)ﬁggﬁég gg@r@? e:r}qagvlﬁhygE rsglllﬁd gut(ler anger i% aL tt COmPpHSIS
or idcdiagat ure and wear resistant flexible material and
said Inner layer is arigid tenperature resistant :
mateciredii iPchidengbity leastree seascanelgpeant uloe senge i gressure, signal

housi ng far fluid comunication.wth the exterior .of
PrOGSRTRENILRITHY, ¢ AL HEBITOIIS CHHIRY cAY ] HYSUFA Ridapgver supply

I t: _Sen air pressure. Preferably there is
meaﬁ%ﬁ%ﬁ%\}%kgfﬁﬁhéﬁ? nterface of said housing and said
wheelousiel wERL Aredeablialsaidaiad essiveuit,s applied to
said housing as a pre-assenbly. Preferably said
ci mdwigiebyi theonolisicg netessahe iomcatjrandettediausuig and is itself engaged to

_Preferably said_ power supply neans is a battery.
said wheel surface by adhesive means.

cho

- Preferably whereby the housing is open to said circuit only on that side
mounted on the wheel surface.

Preferably said circuit is potted in said housing.

A Preferably said housing comprises inner and an outer layer structure.

Preferably said outer layer is a temperature and wear resistant flexible material
and said inner layer is a rigid temperature resistant material.

Preferably there is an aperture, in said housing for fluid communication with the
exterior of said housing to the interior, communicating with said element to sense air
pressure.

Preferably there is adhesive at the interface of said housing and said wheel
surface.

Preferably said adhesive is applied to said housing as a pre-assembly.

Preferably said circuit is or includes an integrated circuit.

Preferably said power supply means is a battery.

In a second aspect the present invention consists in an apparatus for remote

tyre pressure sensing mounted or able to be mounted onto a wheel surface and exposed
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-antengp &y /Jec

In a second aspect the present invention consists in
an apparatus for renpote tyre pressure sensing nounted
wonro@shligzr780 be nounted onto a wheel surface an@8CT/SG2005/000166
exposedor to be disposed to the interior pressurised
tyre air space, said apparatus conprising or
i ncl udi ng, a sensing apparatuS conprising at |east an
el enent to sense air pressure, a signal pr.qcessing .. ]
or teebe diAMOSEd L HecBEY 1T URIBERUITSEA RY IS A HSRACRs Al ABPRIRERt COrgprising o1
. transmtter elenent to send a signal fromsaid signal
‘nChﬁililBSessi ng el ement via an antenna to transmit said
S| g%@h;iﬂé%p@aﬁﬁﬁ‘?&oﬁ?ﬂ@ﬁ - ATBENS ah UlemahidtoSRAS B pressure, a signal
apparatus, “each 1 n electric comunication with each
proc®biIfE AehienSiongrocessbutpaasionpauidi snkingcelatant) asabubmitter element
sensi ng apparatus wherein said housing has an aperture |
to séwd acigmuinfroat soid Bgnalaprpcassingeéysentein s anignas dagrmnsmit said
. to sense air pressure, and_sai dg{]ousi.ng IS secured Rr. lectrs
signpb ansl e RANSIr EHPRYY $3HAIS wh¥e S2EUSFRRBE p)PRAUARS yEich 1 electric
neans... capt.uri i d sensing apparatus agai nst said
ComppEdFatiyy Vf‘tiwr%}ro&%y&ﬁsl%gd sensing apparatus is or
i ng| dtne kel eddiibintsai Ps@fser roi@kd
’ trg‘rrfc,b(r%nl%ifntgi(@alﬂr’(’D gpeﬁ%% ?gygf a kind to se%glb%hai d signal
vi avlgatich and éonsinhyhael @cipatmgriet comimegoanay of said air pressure to
~Preferably said signal is in the radio frequency
saidsgemienting Seutss fEATPEIIS, BKt GRiEMOLEE 1Soffsried ghds to be secured to

., 100, 000 ki |l ohertz f.requencies., Preferably .sai n . .
Sa‘daneola‘F‘H}%?CreaH}érﬁdﬁ?wm P e CARME R 5 esg}{%%l%rajj Zé,llg\i/tggg%amst said
whe‘é’?l | as transmit. Preferably said sensing apparatus is

potted in said housing. Preferably said adhesive is
apphéfedaiilo saiesepkingoigpacdtus & ok inkkeles aurifiegeataddisaitd
housing prior to securing to each other. Preferably. .
saiPdefatigy i sagd itmq@rrett@p@?qr@wtt@ ehipdkindus segnd said signal via said
Prefergbly said unit is serially packaged with

%‘Prég‘%]bﬁ‘cﬂq éac,l“%r{?lé’st antially ready for securing

to P?@tie?% Elﬁlcfl gigﬁglaﬁein‘i}ﬁ%%ﬁfoaﬁla uéh ¥ahhe sgg?tgﬁtially between

pr ot éc ési've prior to securerent tod
10 kilohertz and 100,000 kilohertz frequencies.

Preferably said antenna and said transmitter element are adapted to receive as
well as transmit.

Preferably said sensing apparatus is potted in said housing.

Preferably said adhesive is applied to one or both of said wheel surface and said
housing prior to securing to each other.

Preferably said adhesive is pre-applied to said housing.

Preferably said unit is serially packaged with adhesive pre-applied, substantially
ready for securing to said wheel surface.

Preferably a removable liner protects said adhesive prior to securement to said
wheel surface.

Preferably said wheel surface is on a wheel rim.

Preferably the wheel and tyre assembly is of a tubeless kind.
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wheel surface. Preferably said wheel surface is on a

wheel rim Preferably the wheel and tyre assenbly is
woho@/tismel ess ki nd. Preferably sai d housi ng coORpTiSEe®5/000166

an inner rigid material and an outer conpliant and

wear resistant material. Preferably said power supply

nmeans is a battery In a third aspect the present

KPR SN 580 FoBERRH AL EBIPLSLASFRRLAR g o v
comr@tdnt LANSALF HgBRARRPot t ed inside a housing, said

ousing is iIn tlurn secured to a surface of a wheel

i npreferde spidesskel Zghlgakaaoipabit@pt at | east in

part bognged by sai dq?)yjrg'e and wheel gy adhesi ve neans ,

onlly asthitd aspehbtheciepeitsinentienedngsts an aamethog: oloremotely sensing

renote fromsaid tyre, the signal from s%i d 1gas. . d
vehisie E4BrESSRINSTHE WS Pr BATsPEETHI R FORUARSANY HaUsTEHRE fneans potte
. .aspect t.he pr.esent .invention ' [ ehkcl o
insify By e PR S NN LS RERRRE oS b Bufat B &, fpoct inside the
preRREz& IR SoBbatthentnRelessiOfn $atdbyehisd &y ¥hiar ghd and wheel b

salé unit conprises or 1ncludes, a sensing apparatus g
adhempmeinIgray sathstethod ebameistng serséngeatad toqatiessenm®te from said

a signal iprocessi ng el ement to praqocess qutput from
tyres Hiec | g ST iy sl BBNPTESAUE SRS AL PNE TAEISEHERE 1628%nd a

signal .from said signal processing elenent via an. .

aniBAR T 1SPEACHG PSS RN SRa5ollet VEUISHT § ey pressure
mmggﬁlfgg%t '@S&%H%%@f&ﬁt HSmBRdo AHROWALEY oF QR vEIGER! wéqerein said

y contaln s sensi ng appar at us, wher el n sai

unitdiniprisesr@Untiedes 0 a wheel surface exposed to the
interior pressurised tyre air space and sai d housing

has snsmgerparatus sonyosmmiiclaeston demeal i sgnse piepesswe, a signal
to said elenent to sense %ir pressure. Preferabl sai.(g
DrOFRGREE RTINS 2 BF &PSH P L (9T 84 KheriBtS Fl5TRiR (gapitier element
fac SO . i d . ‘ o
o SRR SR SSIY S MssP e LR PRI to st s

sigra$ REE bolee sBpEBAMkan IR RhiORNeRBSApHasatul addwheel wi th
a tyre pressuré nonitoring unit secured to any one or

norchafsingieo mhleestpanfialdptontemhiacd ecnsahgrpparagsi d uni t
conpri ses or_includes, ) .
wherein said unit 1s mounted to a wheel surface exposed to the interior
pressurised tyre air space and said housing has an aperture for communication of said
air pressure to said element to sense air pressure.

Preferably said housing is secured or is to be secured to said wheel surface by
adhesive means, capturing said sensing apparatus against said wheel surface.

In a fifth aspect the present invention consists in a wheel with a tyre pressure
monitoring unit secured to any one or more of the wheels of said vehicle, wherein said
unit comprises or includes,

a sensing apparatus comprising at least an element to sense air pressure, a signal
processing element to process output from said sensing element, a transmitter element
to send a signal from said signal processing element via an antenna to transmit said

signal and power supply means for said sensing apparatus and

a housing to at least partially contain said sensing apparatus,
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a sensing apparatus conprising at |east an elenment to

sense air pressure, a signal processing elenent to
wonresads/7eaut put from sai d sensing el enment, a PCT/SG2005/000166

transmtter elenent to send a signal fromsaid signa

processing el enent via an antenna to transmt said

signal and power supply neans for said sensing

apparatus and a housing to at |east partially contai

. [ n, . . .
sabdiestinssag HpParareiperie 4 ¥hcal SHITRCE SSTRASATetp (e interior
a wheel surface exposed,to .the interj pr, [ . .

PrespRDES Sseraoa A et PR LG R g RdF S G oation of said

air p(E'QW{OC%H QRdntsBisdnd fir g'ﬁ&%ﬁf‘@f e to said element to :
sense alr pressure. Preferably said housing is secured
or PigfetddlPeahousdg tio seairdd whaeko bardeavedbip sdfieshead surface by
means, capturing said sensing apparatus .against sgi d

adhesieemeans,fcapbiringsad seriihg appeEtustdgaipt s3Eny hpehaintacsn
consists in a tyre pressure nonitori.ng device secured P
onih 2o W EFPeT PRSI S 0 THEUTE COBNBRI B frg) & covLte monitoring
el ectroni C,Circuit i Si:i el ements, a

s G SERT DGR TH SFRBEL B R ARl S

antgnfdtaidc PRVET couPRtiMe EaBssdraleisant, &lsental rbeessing circuitry,
circuit and a housing which holds the integrated

a REkcireuitty, ah snbahe ofd @iwteagpplameann &r suid elacaparc gigeit and
an outer nore |ayer; whereby the inner no e%éa gr L ]
enél lsssiamhich desdsofher EeEpiedFiici et B"p%c{ef a‘g cgpiygn nner more
in contact with,the wheel surface, and the outer nore
layqlélyéranoq}éﬂ L AYE e rcui t covered by the inner nore

| ayaf ‘e@f‘gié"’nﬁlre?hﬂokhlﬁy&u&?dlo@reﬂl Liayebfitse engagedxddpt for a side -
the wheel surface by adhesive neans. In a seventh
in caspectvitthitcprlese ntirfaoyentd ihie coasisteslayar anedpysathatasuit covered

for renote tyre pressure nonitoring for securing onto

by thewhwel reenef Byer,saiidl vdispein athgsoHsr éilQ}'ﬁi1€‘Y%roi?pFP§43‘?5 gy the wheel
fl ncl udi P% .a circuit including at |east a sensor

surfgre RERENEYVEOHEESai r pressure, signal processing

| Hﬁud tsé‘yentﬁnﬂpg@tt fhel g?e;ééﬁ@ IdveR€of | dolisty ¥n aBNai @B aor remote
and power supp

y nean or said circuit, and 2 housi ng
tyre\’\ﬁfe%ﬁu%t mboaastinpafdri skeliying omtai nsvitehe soifaceishid whparehys as a unit
the housing retains the circuit and the housing itself
compmising beir ged to said
a circuit including at least a sensor element to sense air pressure, signal
processing circuitry, and data transmitting circuitry, an antenna and power supply
means for said circuit, and
a housing which at least partially contains the circuit,
whereby the housing retains the circuit and the housing itself is to be engaged to said
wheel surface by adhesive means.
In an eighth aspect the present invention consists in a method of packaging a
remote tyre pressure monitoring unit for subsequent assembly by association with a
wheel, said method comprising or including,

separately and serially encapsulating said unit between a cover layer and

encapsulation layer, one or both of which layers are conformed to at least partially



wheel surface by adhesive neans. In an eighth aspect
the present invention consists in a nethod of
weaolsagsr1g a renote tyre pressure nonitoring uRCE/SGEN0S/000166
subsequent assenbly by association with a wheel, said
met hod conprising or including, separately and
serially encapsulating said unit between a cover | ayer
and encapsul.ation |l ayer, one or both of which |layer .
localy saonpibr A REFa0 Ba 80 Pﬁl&ﬁtﬁo ?l}f‘y%%‘fll?le lq fPigup e unit between
iheg@ d layers being adhered to one another to retain
Yaid unit between them wherein said resulting serial
Yepaiataly [Paskegedriinkésaratcd, pastdbeantgita afeourel onto a reel to
forma tape and teel package for subsequent seri al
forrpraeiapataatiiresl pdckage tfsy sulpequerrwval porseatationasf umise ugon removal
sai.d | ayers, prior to nounting. BRI EF DESCRI PTI ON OF
or aT HESDRAVP NSRRI DM@ BABKNENS per specti ve view of a
first known nmethod (valve nount) of nmounting a tyre
pressure nonitoring sensor (TPM5) onto a wheel. Figure
I (b) illustrates the cross-sectional view of the TPMS
of Figure |I(a) valve-nounted onto the wheel. Figure
BRIKE)DER O] I IO NSOFSEEH DIA WIré@Sof a second known
met hod (using a steel band) of mounting a TPMS onto
whdigur&il gur hawct peispeetivexEgyer &fﬁéélt Rrows n@?éb@@ §ralive mount) of

vi ew of a section of the steel g I os
mowm?ea TR R P H AR e Seas Ot (&w Netick ey irsl"
er lttfﬁﬂe éﬁeﬂﬁgﬁaﬂbg &ﬁ%c&()gs@%?w‘(’ﬁﬂ t@n%xl?eof' LTINS of Figure 1(a)

“now escri exanpl e W th reference

val&@n’fcﬁﬁt&?@@ﬂmﬂewm drawi ngs in which: Figure 2(a)
shows a first plan view of one preferred enbodi ment of

a THyBrasgerbhyw$ rosros$recaianat mv dfzey eecond lgaewn 2npthod (using a

illustrates the cross- sectl% view of one preferred
Steeéﬂ?%é} pemoUgting el HvsoBOsEBES! on a V\,heel surf ace,

1&%&% &K&%%ha?rﬁxa%ﬁ%étéég g}eo n,ses‘é'c érgﬁn n\& &%rc‘ﬁq)n of the steel band .
encﬁi’s%H&}ﬁ @ dotted circle in Figure 1(c).

A tyre pressure monitoring sensor in accordance with the invention will now be
described by way of example with reference to the accompanying drawings in which:

Figure 2(a) shows a first plan view of one preferred embodiment of a TPMS
assembly from the outermost layer,

Figure 2(b) illustrates the cross-sectional view of one preferred embodiment of
the TPMS assembly on a wheel surface,

Figure 2(c) shows a bottom view of one preferred embodiment of the TPMS
assembly from the adhesion surface,

Figure 3(a) shows a plan view of a surface mount style tape and reel package
of a series of the preferred embodiments of the TPMS assemblies from the adhesion
(or bottom) surface.

Figure 3(b) shows a cross-sectional view of the tape and reel package of a

series of the preferred embodiment of the TPMS assemblies as shown in Figure 3(a),
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Figure 3(a) shows a plan view of a surface nount style

tape and reel package of a series of the preferred
wentsdilfeat s of the TPMS assenblies fromthe asbesiGeens/000166

(or bottonm) surface. Figure 3(b) shows a

cross-sectional view of the g@pe and reel package of a

series of the preferred enbodi nent of the TPMS

assenblies as s in Flgur i 1.lus lin
lustragigg4ne ssmeKal %‘rf)@wgégpre\ggv?, he) ag]{fjfhter;énqrtbﬁz btg]e &pghcatron of the

‘pleft he.a @?@E@%np&;&e ,ﬁpﬁ&?orﬁ%gl%br}ed embodi nent of the

a perspective view of

t h?ﬁ@r‘il@ef L rsﬂq%d&lsem% g@gﬁ% et RE (REMEe RSB hYodiPddtast the TPMS

onto t he wheel surf Figure 5 shows a vehicle
assehebll agplibgehto i whedrsdaface. wi th the present

i nventi on. DETAILED DESCRI PTI ON OF THE | NVENTI ON

enffoguree® sbpwshe vakist ineMing [Whasdiv 1Bea%éﬁ%°edwr§19 the present

way of exanple only with reference to the acconpanying
“‘VG@PQ\’RA ngs in which Figure 2 shows a preferred

enbodi nent of the Tyre Pressure Monitoring Sensor

(TPMB). Is it to be understood that a pneunatic wheel

20 assenbly (e.g. for a car 22 or truck or other such

wheel ed vehicle) consists of a wheel rimto which is

DETABRED HESERIFIEON @FrBHEJNEENEIQ@N ai r ti ght

Sharber a0 APLE, e, TP, ULt 5 TEA S ELO S ony
wrtg ?ﬁeﬁer}c% P ﬂ{e g%&e&%lp'?r frhg'ﬁéﬁ& Wﬁjn{i'&/ﬁmﬁ%yﬁé‘z show;/s a preferred

ef-er I ment the“circult

emb(b‘%{'ﬁﬁéhtsﬁﬁt%‘ﬂy{’é egéatrdMadititing S¢89orITPAISEENS O to be understood
el enents, signhal processing circuitry and Radio

thatFer pagenayc (Rieel Qir asetmbyy (@g. feld cas2amrdmadnenotr such wheeled
Power supply neans for energizi ng Ci rcw are alé ]
vehich)l rasists st @hWb%@lerrlms@pwth s fHBe ﬁ%ﬁjy b%otalte ftlyFs fgefine an aiv

r, transfer, or
’gng%‘@F %ru\@%\/\lby??@b F}E%W Eilmés ml@%ﬁ,?v\%i in the art. The
Seﬁ%ﬁl‘eebﬁﬂem%tpﬁ&f ar @MSE’—SE%M@W@W RIfYa ayRS @$80L monitoring
sensor. In‘an alternative form it may al so include an
syste@C€TRNER)i anitsBMswithagidionyt efrpehatprefersehsohboditent the circuitry
antenna 34 can be of a shape or formas found
conypoises ah dntecanigdf et (Uﬁ) 32 of sensor elements, signal processing circuitry

and Radio Frequency (RF) circuitry, as well as an antenna 34. Power supply means for
energizing the circuit are also included. Such power supply means may be a battery
55, antenna and means for inductive power transfer, or other such ways to supply
power known in the art.

The sensor elements preferably include mainly a pressure sensor. In an
alternative form, it may also include an acceleration sensor and/or temperature sensor.
The antenna 34 can be of any shape or form as found convenient and effective.

In all places where the radio frequency circuitry is described as consisting of an
RF transmitter and antenna, it should be understood that the circuitry is optionally for
receiving as well.

[t is to be understood however that all, only some or none of the components

maybe incorporated into an integrated circuit, but rather there maybe discrete
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In all places where the radio frequency circuitry is

descri bed as consisting of an RF transmtter and
wanvwsmnsr73it shoul d be understood that the ciredTiSGR0E5M00166

optionally for receiving as well. It is to be

under st ood however t hat aII,_gnJy some or none of the

conponents maybe incorporated into an integrated

circuit, but.rath t here maybe d| ret econpone
Wﬂ%.%@ﬂﬁ%ﬂ%.ﬁ&.qlmwerw“‘e@ e TORBANGhi Qg ds therefore

und‘étﬁf)&ﬁ o 158N @Jéh&%ﬁg& Qat%j hl ffWuﬁé GE&t 81&91&3& R Eh%gf'ﬂequency is

egrate Cl rcul reque cy IS un

undeBstHER o thidn DAk gmﬂf of i &E@ﬁéxﬁlﬁﬁﬁ&ﬁﬁﬁ &tﬁﬁﬁ@ggbﬁﬂunﬂtely between
approxi mately between 10 ki | ohertz (kHz) to 1 000

10 kitgherilgcHtted 0@t kHecuit 32 and the antenna 34
(and/ or ot her el ect ronl c conponents) are held relative
t o B hingrgiaied: sgetiler3hyanrd pdet ignswat ¥ dender piaer  electronic

B8 TSt el e G, 0d 0 SOTE (4B 0 25 7o
pot%%tnl?ﬁeﬁﬁ)l\'}ﬂ%g?ﬂl% 1© afach Qe oﬁnﬂet sﬁ@lpéhﬂ%mﬁq@f‘ﬂﬁmd reduces

reducl ng bration and envi ronnent al duced damage t

the trblatiVeMrowmént ofhiée pointpdigniedoesdcal othhl‘o‘@nmdiephousmg, thus reducing
insul ate the systemelectrically and aids in heat
\flbmtmu Pt @lm\nlOﬁFh@nWPWLm@dtdE@mg@stOc@ﬁtH’MfdUW’EI hilie potting material

21sq 5t " 41567 ReReT A5ericady 4RG ik BaKBr ﬁﬁg{p%?a?}er as.
In ﬂ?eo’(fpﬁ§ %E‘fﬂ% [.Ee&gntaﬁltéﬂ »919111‘1‘?1' c'{-]gOLﬁlh hngerﬁ@m?ﬁeé §r@q:omprising

of at [eas € out er nost

prefe@fibl ?Xﬁ‘t‘%z@t MRY i ceh ot Qﬁ‘y&em@ezﬁﬁi 'dﬁemWehhﬁita leAgi4. In another
plastic material (such as glass-filled polyam de -

emlmﬁﬁjenartdeﬂwlmmmlgt& magyles compribel af hi @lastt témml’taﬁm@ 1aye1 44. The
and wear w thstanding and flexible material . (such
”m?lu@b‘é‘r RssamaTesy oF 9 1lth?PW§¥at}“§y%(Ft 8%911@ glgstig material (such

o BRSSP BBk S B 2y e n

wec{tem@ﬁnﬁiﬁ{ﬁzbﬁétﬂ@{l‘é% arthg BCRNRA N er dl%%'egnﬁl‘éltéxpﬂs) Further -

| ow t he antenna frequencies only to pass).
layérbernmyl adswl/los plesett istahl yisi asghatdding llayeer to ayechicso or prevent
be present if required. During use, the TPVMS unit 30
elegteorsegnatisd ngnfacacaasber Bypf éa;éles@ pexorat fcmythahalea of the antenna, -

) |y an adhesi ve neans ) ]
or ISt ft SUEPhE 4P Mo BR Yy BB o B985 uif ghormal and/on
clecﬁﬂea‘_*?ﬁlfsg%ﬁgxgqu&hﬁy QUPbe PlesbRt romyFWf ace 4 1 of the

ousing 40.

During use, the TPMS unit 30 is secured onto a wheel surface 36 primarily and
preferably solely by an adhesive means. Figure 2(c) illustrates the adhesive means by
adhesive 38, which can be found on the lower or bottom surface 41 of the housing 40.
In particular, the adhesive 38 may be found at the interface of the sensor package
housing bottom 41 and wheel surface 36. In one embodiment, the outermost layer 44
may be self-adhesive such that the adhesive 38 is inherent to the outermost layer 44.

In an alternative embodiment, the adhesive 38 may be separately dispensed
onto the surface 45 of the outermost layer 44 and/or the wheel surface at a region
where it is to be attached. Such dispensing may be part of a preassembly operation or

immediately before attachment to the wheel rim. Heat may be used to facilitate and/or
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In particular, the adhesive 38 may be found at the

interface of the sensor package housing bottom4 1 and
wohewl11s1sf ace 36. I n one enbodi nent, the out ePaDSG2005/000166

| ayer 44 may be sel f-adhesive such that the adhesive

38 is inherent to the outernpgt layer 44. In an

al ternative enmbodi nent, the adhesive 38 nay be

separately dISp nseghonto the surfa

impis\yedhAsseh B HY & 0/21 24 PR O b ((Rieerd E‘u? flk’@%fhﬁillléllg process) of the
ad 16@@%&9{1%@%@6&&1 e’[gé s}qo%g&? ah taghgd. wﬁH&hsﬂjﬁ‘&e@@' nﬁhéTBLY{heswe 38

Operation’ or i nmedi
pnnpl(?{ gzcﬁi\aé’s‘: hientiche dthggieRl fHeMTHeRY (Y 3@9 tUS@duntmact the
a tate and/ori nprove the strength and/ or
cent@x%h&ﬁlferbdsl ganetitod dpedt tdistioraniifthe twrdehg ”ﬁreoacélm)va)ﬁnengtl and
e adhesi ve bond between the housing 40 and t he whe
the supaf @fc@dlmlonrﬁé thel pesirowsBdaysk |4ﬁla‘pl]qnyp1§pfé)ql,q g 1nd ependent control

Gl L ATLD L S TRV 3010 U St s 3

adhesi ve strength and the area of
to C&E}}e}ccmggu% E?E% out ernost | ayer 44 then provide two

| ndependesin fgCOW relvarethotsldte gedepattectophs MPMS unit 30 from
fastening of the TPM5 unit 30 onto the wheel surface
envizénmentd ffertactcls utshmbm’cw& e eSS n)gtmme&,ecﬂ%§ fipd corrosive
i sol ate and rot he . TP unit, 30 f
olveVi e ABATAAD fdta BOSTIEH ‘BsTYI 4 BF 18 Taglslslainy prgler to create a
contpﬁlé'ecﬁ Sﬂgﬂfl%% 46218’ tﬁ@dfﬁ\%gr L’?l't \é% Cc‘cﬁ ég'ﬂﬁltﬂﬂ%dph?ﬂ% %u%mg may be

may - be I'n or
furtG&Cad R o Bk %E&ﬁtlfeuﬁf&&% W&ﬁd«:ﬁ@s OPMRe whek] 8D wdiaeh it is to be
e positioned. The housing may be further contoured to
attadiedc h Ihhens enflackmant/ the mmdunestohyehélZV\kseem ingeciihitgholded layer
it is to be attached. |n one_enbod bhejnnerrms
provigyg tae seating qonfees i on-thel TR é&}’étr 3éro |W@et’l}%@3t ayer 42 is

31eflse}ﬁjjté}{n%igont ur?%ﬁg@ﬂ?e%&é gftlﬁgf'lﬂfb}% Pﬁ%pléjr% ﬁcﬁg? {ich as glass-
filley 1%5‘[2‘1@1‘?@(5 ? @h{ﬂ%WnCwéT?NUP alTl%JSLhteﬁ%ogﬂ psef ﬂh:@‘@hen over-molded

m de so known as . The outernost |ayer 44

. the l11$ndrhfti’$t Oxyesr- 4m| drd 1t£h¢lOLl@1l’hgrllﬁiB§tbd oz 2ure8ueh kaown processes,

hou3|ng may be manufactured by known processes, such
suclasasbbut nat linkiade do t i dotjosc Maldings | @irmgns.f Sk ngoldingwstamping,
nol di ng, .stanpi ng, machining or simlar. The outernost
maq%*gﬂ@g 04@”“%,hbr eferably of a dense protective |ayer and

it exqeb{)ut%uﬂ ra"y&I“HE R o ‘f’e\aﬁ?ﬁ@efﬂ%&&%@%quel and made of a

& and astoreric mater
high-temperature and wear withstanding, flexible and/or elastomeric material such as

rubber based material. The layer 44 will then function as toughened protection against
any wear and tear of the TPMS unit 30 from, for example, tyre mounting. The
outermost layer 44 should also be flexible enough to conform to the contours of the
wheel surface 36. In this way interferences due to the mount and dismount of the tyre
from the wheel surface 36 may be further minimized.

The outermost layer 44 may also include, for example, bar coding, part numbers
or laser etching, on any .of its surface but preferably on upper surface 47, so as to

enable part identification and also for coding purposes.
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rubber based material. The layer 44 wll then function

as toughened protection against any wear and tear of
woheosfiPdB3unit 30 from for exanple, tyre nmounPCmMIG2008800166

out ernost | ayer 44 should al so be flexible enough to

conformto the contours of the wheel surface 36. In

this way interferences due to the nount and di snount

%f ﬁﬁl%e@télélrneg-r%@olgn@%gﬁ x? %:y‘é’;S? raIn?ngl?qJ[%g lgﬁﬁb gﬁi'l%ll%}dgo{ only enables

the c‘el}oéﬁ? ﬁam%'s%ﬁa c%fqg n%gs(e ahht Qt)é%bﬂfc?w%’rfm eflemblht of msertmg

S surtTace but preferably on up

add@t%fmlagx eft susR a?SdeOthanabierRany 11h§iﬂﬂ'i1hg,fbdi@htlpmeaﬂdumost layer
al so r ¢odi ng purposes. The housi ng 40, being '

44, mul ti-layered and hence nmulti-material, not onIy
enabl es the choice to vary surface ha gness but
al Therd PYrts AOMPERRIS Hox PEITPIAbY 6\‘62@@?@ Y3 R {55 ‘or Winilar material

N M) TR —
to t1c 'sﬁnts tl?ep I’R)QE[{OU Qfe‘}nqa f&gﬁreaﬁley 1%&1’%519%1%)’ t8 H’Jea%ds@l element

or sinply by an”aperture
w1tHlﬁ‘ tﬁ@ﬂit@@#ﬁéd‘@ﬂ*@@}t ucht é hphtﬁlhet@slncmldmlsazcbeﬂ;@czwai i a favorable
to transmt the housing external pressure (i
positione mitin o) proaimbiy Eehs 6enwsiretemeninviiiih tlﬁehglteglated circuit 32,

integrated circuit 32. The erture 46 hou d
e areid dabrss mwmksmeglﬁa%q TG A on ot o Sipping.

: ﬁgﬁn‘pﬁ%%gf &1%@ e4§e9<§1?1g11§ n%n'gﬂat hm élhb”zl@ hend e gFlﬁ’M%d unit 30,

so ’as tyre-nount

pacl &{0%%151% g 1ARRIArRRRES f&im §Qn§1ﬂfnan&\6ts§1ffab@ﬁkﬁhim@¢m@ oghheape and 1eel
TPM5 unit "48, conprising the housing 40 and the TPNS

systeiis} f(ﬁOemlusplpaakabeWm in mplapacand theet séroaliy presented TPMS units
siml|ar to surface nount technol tap

48 @9@( @qulxe@wcesggﬁ-pqiﬁem Bigush gl i h%tmeaq]f &ggwregfmwﬁgé%mfmahons
for g1ggg§§¥m‘$‘ ﬁbﬁﬁ%d t%?g,/)s off %é%%ea ggdf l‘hlz?a’llﬁ? Eé aﬁ@ance the tape

he ree
nm@ﬂe%@ﬂﬁ;' ons 15 for engagenent with |ike teeth, on a
d reel machine, to advance the tape
l nﬂlgﬂiﬁ%nB@i)l yhows guc&asg(sbétm‘hd)vmew of dlss -theset TFBMS units 48 when
view of the three TPMS units 48 when packa ed in

packagssl mndiertepe andrigel o, aa“ﬁés’lud%ﬁés@s J@no%ﬁé 1 6f ﬂﬂ“hg B84 unit 48 is

eaclb pbqtgetlglglf%ﬁ{? fLidy ﬁg\@zg(gecﬁrdo% g{fptég 1{;“%7 SgélFS Ofﬂ%eg %n% Peel package
54, S%HU;’F %géh e STEMR difincan fh%]fa‘t' &ex%da{wthﬂ? %heiﬁdWﬂﬁ‘élnccﬁﬁainer serially

ual "cont ai ner seri
connected to like containers.

During application of each of the TPMS assembly 48 onto the wheel surface 36,
the liner 50 is peeled off together with the protective film 52, from the tape and reel
package 54, to subsequently serially present each TPMS assembly 48 for its immediate
use. Figure 4 illustrates the completed application of the TPMS assembly 48 onto the
wheel surface 36.

The TMPS once serially presented may, by for example but not limited to, be
located on the wheel rim surface by a pick and place machine so that the assembly is
automated. In the absence of adhesive (as described) on the TPMS unit adhesive may

be applied during or prior to the transfer, to the wheel surface, or may be separately
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connected to |ike containers. During application of

each of the TPMS assenbly 48 onto the wheel surface
wa@@postih&er7Bi ner 50 i s peel ed off together w th PO®SG2005/000166

protective film52, fromthe tape and reel package 54,

to subsequently serially presgnt each TPMS assenbly 48

for its immediate 5 use. Figure 4 illustrates the

PlaciAGEY (e it e s THeD Tpbe dALA Bt 1 5 W darty Sge ittt may also
be gﬁge%ﬁ}ﬁt f He %?e@?lb R%d n& uL mc'{ %glﬁb‘?natﬁﬁl o‘?%ﬁ&ﬂn@@ and hands.

rimsurface by a 'ace machi ne
k—:@% !ﬂ?ot%ﬁ?e%@f?'ebpp'h%dalﬁa}ﬁ’%taﬁghed tlﬁﬁd&lﬁ%“ﬁﬁcﬁfne The adhesive
adhesive (as déscri bed) on the TP unit adhesi ve may
mayobdim thpdbimdfdulqumg @rilpidimatetial othmay bersf &thestwe sthe.
wheel surface, or may be separatel yplaced on the wheel
surf alwlérbeono&eél tﬂlﬁécw@attﬂl@nn@fu @ﬁélmsmose%fn ithe THS assembly
I ac

45 gl B %%ﬁm%r%%f B oFe Rt Bty “Hahuefa, the e (no
showﬁ% ﬂ?ﬁ @é [|x Bf’?ﬂo' @1@ b\%d%ﬁ@tlx E%sﬁ)ﬁfzé@n?h@ro l@iYna location of

eS|ve rray In the formof a
the quI\f/IBUdls@eﬂ%ﬂ)emlSabn Otlhen‘&heélesﬁﬁlc@dmsmﬂlev@ﬁyr d@peddmo on the wheel
shoul d be noted that during the manufacturing process,
desighe FrRMBaagsem hywiagwoul withe vallsy nileag etcom feecniinel around the

E»Erwﬁ%%% GoteohAg WRdSP! SREHPRGN (F QLO0N) e DThals valley as i

s lé)%tr ace gcgcc%]h é’évgifruytn Elggﬁﬁgﬁgﬁﬁ%h%vﬁ ﬁg@esu%é%‘?lto the least

cenfrietAX8dREediid @ WegbwekMib. a Tval HQ’)MSUF@H&%m is preferably
circunferentially around the rimin the centre of the

mamiesiirdche fodletw tlecatritowrsfadrthe mehe® P heedesived immouireg location.
valley as it is less prone to d? urjng tyre ,
as $ehBr ypﬁ%hﬁv&m%\ﬁ@s PES B8P é@th@owwfg lléx&gltp lace the TPMS closest
arce t oyes di TPMNS. . o
o GERaRGE oRheF ot Rl Pl ol P 19 incererence

§98EF€1UB§ aﬁ&lb@&%%ﬁ' th'enwhaﬁﬁ A8sicE esh JIPHNEAGide wall closest to the
[ ocati on ossi bl e | ocations are those on the

recombeelor wh higlmsaeévhtm{ FRSccdasleble for thbenounting. Mounting in any
transmtter/receiver of the RF sj gnal to reduce for

IOCcé»@@ﬂmp@sahiﬁ th*ﬁ @rﬂ@r%%ble e g ISdTIBMSana}c qag€at i on

nd HRER AT FeruSTSIMeE R R g MU BTRLT {aREeton SighdD used, to
.con?x\sfﬁiggczsi‘tg: c&nfél%gnﬂb?o H%EPM% PE@PQ&HSBQ t pm @é usol t kg?t sensing and

ue to 't enatureo

tranPaékiagefor the first time). In use the TPMS may be qctlvated by receiving an
activation signal. The activation signal may be from the wvehicle’s on board
transmitter/receiver or may be from a. separate transmitter/receiver source. In the
preferred embodiment the activation signal is a different frequency, lower than that, of
the data signal containing the tyre pressure from the TPMS. In other embodiments the
activation signal may be the same or higher frequency than the data signal from the
TPMS. The activation signal may also send program parameters to the TPMS, these
may be on a different or same frequency again.

There 1s also a separate location signal for requesting identification of the

sensor, so that the location / wheel position (front or rear axle, left or right, or spare) of
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There is a querying, wake-up or initiation nethod

(activation signal) used, to conmuni cate commands to
woheosfiPdB3wheel sensor to initiate usage (starPCESO008000166

and transmtting for the first tinme). In use the TPMS

may be activated by receiving;an activation signal.

The activation signal may be fromthe vehicle' s on
a pby LA | Llephracer -y be from.a separate
P LB Chops BB Rl TN alTed dpehfaadion. I the preferred
emtgsthedh ey [ddagioncdipalt ison dstreRalt 1 Ik
_ frequency, |ower t%an that, of tr%‘%ee%%lgltlg"sliog‘{]egmmn that, of the data
signabroalamiing thh eyreypressure Sisim ehd TOMS hén BRMB.crhBo@hR8is the location
. eybodlnents the activation signal may be the sane or
s1gnR] gRerbe thegasecyr highar fisauenayathen greadlath seanal feorMPABTPMS,

The, agtijvat.i on signal, ma | so send program paraneters

t o A REMpAREY 8 B 58 et Nl it e FRE S0 R REMS tinits in place,
are ARRILENSY AGALT: (MEYSLE abfyal RATALLLLQGRLLON. o civer or

si gnal for 1 equest i ﬁggiqgé\r’lﬁfﬁﬁgg?ﬁﬁﬁ?%%&t ﬂe&;ass%ﬁ? fo ggecever or
recettas drhthd oclatleoon A [odeRIn ieahl hoR 4166 MR th&RE TPMS unit and

axle, left or right, or spare) ofa particular sensor
thenggnfiga | dentinit éd. rapys tos indibatedtieoaatii’g aldcation| Bnt ke vehicle.

) referred enpodi nent. the | ocation signal is a
AL |RRBAOEHEY! PolbeRay oS tH o mothct Reitdakiz spate whee! is

a8 I i i ty ressure, fromthe TPMS., In _
lomgétcﬁ@? ﬂé?rbqlgé?rlé Sﬂgetlﬁg 3 Oééaeeclwtc? SAVE g‘ﬁ]é?elrfﬁyn%tg thisamay ke optionally
activatedagher tileeguaneyitdanylhe, ¢ LA Yodi ilst i
. TPiM5. An illust rz;%i“vé; u)éle’ of gtc éé‘%&?&?%ﬁ? %%g%dlg‘rﬁl&/ whilst it
is theapalesyhed! tth rITAMBinRI watchimgpdlack onahe sFﬁ.ﬂe&ﬁ?h@& "4 Pre8sure.

vehicle they are activated to send at [|east data

si ghaPethes enbadimiont the TR einibmayoremdie dashizanit ewnti polled by a
- i i ' |, n also pe.sent. to.the TPNS unit and = =
Si cngtlloﬁ&tn R%r%%%ﬁéteﬁ¥%61 T ?g‘p‘ﬁh;’;?% %1816i 1hayidateadi hdatgriignal indicating

hence

the thROREERMe QA 1thén YaTHELEa gé\h}x&‘ﬁt%tia.v ely.a |ocation
signal only may be sent tfromthe unit. If a spare

whekései sohmeatdsdsignals heayebe Cé)&cﬁm{e_tdﬂ@iﬁl[g? veRRAC easselgbly, using

saver" wheel or not) this may be optiona activate
man%fg I i ) y P y

ChREg PR paTent wanyinsgheldt gevdgesom reppitbstaions vatfesh the vehicle

T ri-odically whilst it is the spare wheel to
‘tSC]%I“)é?gﬁ’r?tléo 18?#‘??&“9%@@ dRdeé a H9Er o thireavestion.

pressure. |In another enbodi nent the TPMS unit may

remai n dormant until polled by a signal fromthe

transmtter/receiver, at which tine it wll send a

data signal indicating the tyre pressure and then

return to a dormant state. These conmands/signal s may

be executed during vehicle assenbly, using
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manuf acturing equi prent or hand hel d devices in repair

stations or fromthe vehicle itself. These nethods are
wounesansdsy used and not a part of this inventi eaT/SG20B00166

1. Apparatus for renote tyre pressure nonitoring _

secured onto a wheel surfacg_ﬁﬁLd apparatus as a unit

conprising or including, a circuit including at |east

a SePAqM | ement to sense air pressure, signal

processing circuitry, data transmtting _c::drc_w t r_yt andOI

- r - S Circuit a )

| an Apianna RACARIET RIBRL NSRS B Ed LG b WMt urtuce
saidcappauatus aghemebyorhpasingusiinglutaii ns the circuit and

the housing and is itself engaged to said wheel N .

sur?f gEeubyinglilisgvet hesshsa sensor. el‘kmp@ﬂatwgeﬁ@ed%@lpfé@ture, signal

' | aim 1. whereby the housing is open to said circui
pl‘OC!oe%F@gghu‘?ngy ’ sciliag%y%w]gt‘ﬁ&)ﬁ“tcﬁérm’@él agaiftetes a8d power supply

, ‘4S.:.AS;: imed in claiml or 2 whereby said
mec@??«gt%lai%g%ggﬁ@d in said housing. 4. Apparatus as

c! aitmadirgnvAlth @neasthbablAlyTontahe il Wigkiel n_sai d

housi ng conprises inner and an outer Tayér structure.
5. Wispelnatheshasing actaed the cilcaitmmd e Risths ahdl i OHEAF engaged to
.layer is.a tenperature and wear resistant f1 exi bl e
saidﬁﬁa%/eeerlisgrfag?]gygﬁgﬁgsﬁvﬁﬁéeramsayer is ari Igi d tgn”_per ature .
i - i.n any on ,
2. oSl TSR 0 RIS SRS TR L0 AR 00

onl@HEaRgideGholihaih CORMUMG AL QR Wi th the exterior of

said housing to the interior, commnicating wth said
3. el épatatuo aseciadned rin UISSSUr 6r 27 wIAPHRF @Iii‘éi_scﬁ‘&éi?lié‘!ﬂ@féd in said
i.n_any one of clains 1 to 6 wherein there is adhesi've
housipgt he interface of said housing and Isa! d \th\iﬁl _

laimed in claim erein .
4. 22%%’%%3“%%2\7@8{3@%%@8% %f}yf B8NS A 1d Clidms| hgtoad avherein said housing

s ' ; clainmed in any one of
Comglpg?sarriéﬁ%n{ﬁ?/%n\%ﬁteﬁ? lgstg':ﬁ?{n@?'r cuit is or

5. Apparatus as claimed in claim 4 wherein said outer layer is a temperature and
wear resistant flexible material and said inner layer is a rigid temperature resistant
material.

6. Apparatus as claimed in any one of claims 1 to 5 wherein there is an aperture, in
said housing for fluid communication with the exterior of said housing to the interior,
communicating with said element to sense air pressure.,

7. Apparatus as claimed in any one of claims 1 to 6 wherein there is adhesive at
the interface of said housing and said wheel surface.

8. Apparatus as claimed in claim 7 wherein said adhesive is applied to said
housing as a pre-assembly.

9. Apparatus as claimed in any one of claims 1 to 8 wherein said circuit is or
includes an integrated circuit.

0. Apparatus as claimed in any one of claims 1 to 9 wherein said power supply

means is a battery.
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includes an integrated circuit. 10. Apparatus as

clained in any one of clains 1 to 9 wherein said power
weupplysimeans is a battery. 11. Apparatus for reaoise2005/000166

tyre pressure sensing nounted or able to be nounted

onto a wheel surface and expoged or to be disposed to

the interior pressurised tyre air space, said

or including, a sensjn ppar at us

11 conSpPats B Troalt Baf perShiente v g s anua il o prieds deatounted onto
a \fvztglec‘l'ds%lﬁ!ce%tﬁregﬁ%%§§ﬂ Re+& ?@%&E? & El?eclﬁﬁéri&“ 1%%&&‘&3%@@51@ air space,

sensi ng ement’, a ter ‘el efrent
saicBhgitahtuk lcOMpTaiiflk 51 aidhdipgocessing el ement via an
antenna to transmt said signal and power supply neans
f ora saisthgsapsirnys appgraius at kasthar eleale@cts sense air pressure, a signal
conmmuni cati on with each other a housing to at |east
ProgRestigatieyicab R RI9FeSaiod IREHEP McP i paitsat g § lenteth ateingmitter element

o G DRAEL P 35RO e e i
e d 2 . . . Cc \ al . ' c cl'd t C { ectri
s 8 PSS e oL SR SRR L in cleo

congansicagoappdr eddisotdgai nst sai d wheel . 12. Apparatus as
claimed in claim1l wherein said sensing apparatus is
or § st a5cast nantielyy apretdincsaid gensing 3ppapper at us as
claijred.in.claim1l or 12 wherein said transmtter .
el SHRFEN geugfhogsmg#aa H §B‘?\‘au‘§a‘!ibﬂ coyRWNiCHiIgN odisgid air pressure to
ai YehlLGlr tieqfrea o3V \ ra .
s BRFR ALY AURAIE! iy CHECMSIN i BP0 o

al n Ccla

said adicel EiEatEene adsesiet! MBhnsS L&ﬁ?hﬁmgj %iHYSe_liﬁ@Fn\ge{?@DE&‘Qtus against said
kil ohertz and 100, 000 kil ohertz frequencies.” ,20 !5 .
whespparatus as clainmed in claim14 wherein said antenna

and said transmtter elenment are adapted to receive as
12, welAPRg&atys gashaimedh i clappdr whegeinsais sangee appaanips gher includes

an Lne. 1l to .1 5 wherein said sensing apparatus is
anlg%gggga?ﬁcééid housing. 1.7. Apparatus as clained in

13, Zg%}%{e@i&s%tgiﬁ é@”gmlr&fd iol @b® 1110t @ FheWhiR Gl txﬁ\}\ﬁ&ﬂit?e% element is of a
pplied to one or both of said ee

kinckter femclesaahsiigaal diatsaics imgnpa bgreléaromagnetic frequency.

14, Apparatus as claimed in claim 13 wherein said signal is in the radio frequency

spectrum, substantially between 10 kilohertz and 100,000 kilohertz frequencies.

I5. . Apparatus as claimed in claim 14 wherein said antenna and said transmitter

element are adapted to receive as well as transmit.

16,  Apparatus as claimed in any one of claims 11 to 15 wherein said sensing

apparatus is potted in said housing.

I7.- Apparatus as claimed in any one or more of claims 11 to 16 wherein said

adhesive is applied to one or both of said wheel surface and said housing prior to

securing to each other.

18.  Apparatus as claimed in any one of claims 11 to 17 wherein said adhesive is

pre-applied to said housing.



securing to each other. 18 . Apparatus as clained in

any one of clains 11 to 17 wherein said adhesive is
wonressappi7aed to sai d housi ng. 19. Apparatus as eCaisseas/000166

in any one of clains 11 to 18 wherein said unit is

serially packaged with adhesjﬁg_pre-applied,

substantially ready for securing to said whee

surface. 20. aratus as clainmed in either, of.clains. . .
19.18 Ppar@f%@@?ﬁn%f? HBABY ZBF OGRS aigt%hegamdsmd unit is serially

B DERR oS0 A ADBP o PULLA, g whe

suriaerei n sai d wheel surface is on a wheel rim 22.
Apparatus as clained in any one of clains 11 to 2 1
20.whehpparatizeasvhiméinednd ¢iylier aSskidbyi8i sr aD whetdielaessnovable liner
kind. 23. Apparatus as clained in any one of clains 11
projestosaidieghesire pEPH theemirpgeBbippali ¢ Bdicghsurdzne: ri gi d

materi al . and an. outer conpli and, wear, .r esi st ant. N
21 o GPPaRt R QRS a5 R eel S B hl GngOoRReTSH g Heel surface
: , <where said power supply neans is a battery.

9 Oéél. eV?A%\egrrltse)[tl[}gigd of renotely sensing vehicle tyre gas

22.pr espparatissdsngain@@sn RheesEreE Ggng NDt@Nd Whershiid ivigel and tyre
means potted inside a housing, said housing is in turn
assgrpblf sdbfteotuhelsas kack of a wheel, inside the

. ri zed gas .conpartment at Jeast in part bounded . :

23-@?@@5@@% 8 Sl b o1 A1y Oy P FENFrelan o R yvheggingsaid housing
: conpr L:s i.ng, . 3 r e fir r

con B ARG LI B RENR ATl LRI QTP AR mocral

24 andA ppAREN 44 tRENBBRAASINY26ne O \EAhG! Bl W L RheW &aid power supply
pressure nonitoring unit secured to any one or nore of

medrseiswhmdtesy.of sai d vehicle, wherein said unit
B corrEri s?s or .includes, a sensing apparatus conprising
25.at A ensthoanobreneinty sensaaseuslP thite8atPESSSHIS LUgig) & gas pressure
roc j | .ement t rogess ,out,put. fromsaid.sensing =~
songr gttt & A e PRUP A ARTEC R bing: TG TS Poh Mim seoured

to aSirfhcel cﬁﬁﬁ{vhg&? ﬁ%sfc??ﬁ% ne %‘e@ﬁﬁ[ﬁed@a@ clégnﬁx'i%%m%\gtrl&lssg Imd part bounded

transnt said signal and power supply neans

by sedsyregarabpheal, by, adhedive means only, said method comprising sensing, at a
location remote from said tyre, the signal from said gas pressure sensing and -
transmitting means. |

26. A vehicle with a tyre pressure monitoring unit secured to any one or more of the
wheels of said vehicle, wherein said unit comprises or includes,

a sensing apparatus comprising at least an element to sense air pressure, a signal
processing element to process output from said sensing element, a transmitter element
to send a signal from said signal processing element via an antenna to transmit said
signal and power supply means for said sensing apparatus, and

a housing to at least partially contain said sensing apparatus,

wherein said unit is mounted to a wheel surface exposed to the interior
pressurised tyre air space and said housing has an aperture for communication of said

air pressure to said element to sense air pressure.
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a housing to at least partially contain said sensing
apparatus, wherein said unit is nounted to a wheel
weundsaesr7exposed to the interior pressurised tpPCe/sSaR005/000166
space and said housing has an aperture for
comuni cation of said air pressure to said elenent to
sense air pressure.27. A vehicle as clainmed in claim ;
26 ywherein said. housing .is.secured or. is to be secured |
27 o AL WRB CUPFLE By R AR InaasToUsiRg uF iRgred ov is to be
sec®i@ddios §419 Me@pﬁﬂrfﬁéyﬁgaﬁﬂieg% sabik wheel . surdac EP%sﬁgg apparatus
A wheel with a tyre préssure nonitoring uni sec
agatrst eyl wheslgurfavg.e of the wheel s of said vehicle,
wherein said unit conprises or includes, a sensing .
28. apparghass vodnprtys pgssitrelsasitorang ehémeatretidosansena@br more of the
ressur.e, a.signal processing elenment to process
wheg Bﬁf"“%"@ﬁi@%%&ﬁ@@ﬁk?% B erRemRIses OF ABFSAPLt er
el : L.gnal from said.sign rocessing :
o S0 a B MR [P SN LB ANRl, BLOSSIE G e, o signa
pro@esBigsé|BghehP tdbrd R8s bu fttﬂ‘(?rh!s\éiCFQéHsﬁ{gqel%m&tS?@lsa:nglglitter element
apparat us, wherein said unit is nounteéd to a whee _
to ssud faasignek fosedatdosighel prdcessiog qeassuviasad ahyadio transmit said
. Space and said housing has an aperture for
Slg”@grﬁﬁﬁhi cation of said air pressure to said el err}ent to
sense aikr_pressure. 29, A wheel .as clained in claim?28
\,\hgﬁé?%”gga Od‘letﬁg‘rﬁ%ipﬁ‘b“ﬁﬁgy %%?E‘r“egdmilﬁeqsén& ePRa8Eeured to
sahatBRelaRULRACE HoRdhaSky & TRARS. uLARLUELDGRALY the interior
sensi ng appar at us agal nst sa!d eel surface. :
pressyrigetyes sur spaverindogaid dodeinicCignssacusatetop camMigication of said
. surface said device conprising: an electronic. circuit
alr pgpRsire £ pajd slesenisiorseabeaemressuee.si gnal processi ng
circuitry, a RF circuitry _  an antenpa, and power )
29. supAbI“{}]er%ér’ﬁsdqu‘Feié‘? c?l%‘lng@tgr ‘(YE‘FEEI?:iSPKﬁﬂ“P}ISI§Ed15aS€C“1'GCI fOl' Is to be
' | gs .t [ Circuj. LS de.o .
o R N B B a0k B Bl p, AT S5 appecatus

againbiedaedwiidebsuifmey, nore |ayer encloses all sides of the
circuit, except for a side in contact with the wheel

30. suv¥ dve, p@asiichmooiibang ndewicd ayarredvertb ay svitded stirfacyi daid device
compASHEE

an electronic circuit consisting of sensor elements, a signal processing circuitry,
a RF circuitry , an antenna and power supply means for said electronic circuit; and

a housing which holds the integrated circuit, is made of at least an inner more
layer and an outer more layer;

whereby the inner more layer encloses all sides of the circuit, except for a side
in contact with the wheel surface, and the outer more layer overlays the circuit covered
by the inner more layer, and wherein the outer more layer is engaged to the wheel
surface by adhesive means.

31. Apparatus for remote tyre pressure monitoring for securing onto a wheel

surface said apparatus as a unit comprising or including,



by the inner nore | ayer, and wherein the outer nore
| ayer is engaged to the wheel surface by adhesive
worenssl1531. Apparatus for renote tyre pressurePCT/SG2005/000166
nonitoring for securing onto a wheel surface said
apparatus as a unit conprising or including,a circuit
including at | east a sensor elenent to sense air
ressure, signal processing circuitry, and data. .
br dnehionls RPRTRErt dFA o SSRe@n e Fowsios dypigressure, signal

prof&R[y fcﬂrcu?t%tdalfd rcﬁlk‘cL%an%‘ijttﬁtgth\%ﬁgﬂgbﬁmt %fe}teﬂhal SRFbower supply

partially ¢ ai ns e Clrcul ousi ng
medrBtfak Rsidt diecigt;madi t and the housing itself is to be

engaged to said wheel surface by adhesive neans. 32 A

metéhioelisofig pddKagi legstparaniby eontpmes the egsuite noni tori ng

un{ét ]fo su.bse_guent assenhl y gy associ at.i 0{1 W tg?a .
whejrb¥githe dqsingathons Bsnprrat Agd dhe haesnailkgll sdpdiatagaged to said
wh?ﬁguﬁﬁﬁégk%ﬁhgﬂggﬁﬁghgt'ng said unit between a cover

ayer ah |

encapsulation | ayer, one or both of which

32,1 ayRnfie@od SOPAXABRME kQedlord BASIHRANLE 3hditdAeALBI SR Gubsequent
unit, said | ayers bel ng adhered to one another to

assereblyi by sssiodiatiointw bebwelese! | dxednmashed ebmpsiaing sesweliding,
serial separately packaged unjts are wound onto a ree
t 0 SEBRRiRYt ape widllyeencinsuledge soid subskeiigen geepuer layer and

em&éﬁ@%{i‘é@iéi@?, g){.wf: gorln_i l%%thnggiﬂg%i%leq%\/e% ate c%tnf&%?esé 6 lgcgs‘c partially
locate said unit, said layers being adhered to one another to retain said unit between
them,

wherein said resulting serial separateiy packaged units are wound oato a reel to

form a tape and reel package for subsequent serial presentation of units, upon removal

or at least one of said layers, prior to mounting.



