12 Nov 2aoi WD 01/87646 BAND DEVI CE FOR A WHEEL, RI M PCT/ GB01/ 02150 \-I/é: 2004
: . . : : 1 @gv

I nvention ?)I ates to an assenbly for incorporation about a vehicle I
rim whi ch”PEi¥abl e for use as either a runflat assenbl POWGE1/05150

beadl ock assenbly, depending on the structure of the wheel rim A vehicle
wheel normally conprises a pneumatic tyre supported upon a wheel rim The
wheel rimusually includes a pair of axially spaced apart tyre seats

agai nst whi ch the beads of thmut peerdar eos aak@ekr Arwise. 10 I n between the
tyre seats of a one piece wheel, the wheel rimusually includes a well

whi ch, duri ngpfal £.1. val of the tyre, receives the beads of the
tyre to enabiq‘é1 % i}rlé‘)%ﬂp 833%1%§g38da%\;1§§61{1 r SCOEpRIRtionsabontt hevelicdat of a
"tyre punct ukgheeMiimhS twhip | tatin tgerei n eferred to as a
"runflat operation"), vlvliu ?swggggut%?eﬁ?o&et ?\% ei Pe 2 Wnﬂ@uﬁsfﬂ@i Ehtqrya

def | at ed, 51 obeaffechufsenfbly haopbitihg bRt dy W PAdS  entering the

well. If this happens, steerage contro e whee nce the
vehicle, is lost. 20 It is known to provide a runflat assenbly which during

fitting of a,tyre, on a wheel rim are fitted to block-off the well and
t her eby pr evén¥"3]i11f(r'£‘2 diggk nopmallyecamprsasna qrenmatibetyyelsupp@fed tupb$ a

i nportant, o . at _.assenbly has been fitted, that it doeS not
becore | oos e%%f:ﬁphﬂﬁhe t‘?‘ﬁhe&? rﬁﬁr‘iﬁ‘]@ﬁl}’a}mgﬂdﬁﬁ ay prir of exxtallyf spavedomgidrat i on of
the tyre. A f. |- as_oLc ed, it, should be sufficiently
robust to su%/g%rs%eﬁtgﬁgqtﬁlﬁirgﬁh%%g@ é‘?‘?dfgﬁébgrd‘ﬁ’retﬁérﬁpﬂegrﬁl.@ﬁteri ng the well
10 .
In between the tyre seats of a one piece wheel, the wheel rim usually
includes a well which, during fitting and removal of the tyre, receives the

beads of the tyre to enable them to be passed over the tyre seats.

15 In the event of a ‘tyre puncture, whilst the wheel is rotating (herein
referred to as a “runflat operation”), it is possible for the tyre, if
sufficiently deflated, to come off of the wheel rim due to the tyre beads
eniering the well. If this happens, steerage control of the wheel, and hence
the vehicle, is lost.

20
It is known to provide a runflat assembly which during fitting of a tyre on
a wheel rim, are fitted to block-off the well and thereby prevent the beads
of the tyre entering the well.

25 It is important, once a runflat assembly has been fitted, that it does not
become loose within the tyre, particularly in the event of the deflation of
the tyre. Also, when deflation has occurred, it.should be sufficiently

robust to support the tyre beads and prevent them from .éntering the well
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assenbl y. ese requi renents necessarily nean that the runfl at assé 9 has
to bea g LUE840wi thin the wel | of the wheel rim s Unf or POv&BBL 2156 her e
are a large nunber of different designs/shapes of wheel rinms for vehicles,
and so usual | cific runflat assenblies are tailor nmade for particul ar

- desi gns of m@ﬁgﬁm@gﬂwmﬂ%aﬁmﬁo the variety of designs/shapes of
wheel rins, the materials fromwhich the wheel rins are nade can vary

al so. For exanple, wheel rinms are commonly made from pressed steel or cast

froma suita I : | . e runflat assenblies al so have to
be tail or nagi(;lf%sg rbﬁ%%%‘%%ﬁ?@%@!ﬁ%ﬁ@rﬁtﬁ% 4 assg &F}ﬁéﬂhﬁh% wheel
rims are nmadegooliSfif fvithsn ﬂﬁw@ﬂ%&ﬁémée Rhovide a well between the tyre
seats of two piece and nultipiece eels, because a tyre is fitted to the
wheel rimsof such a wheel before the conponents of the wheel are secured
together. 20 |ti piece wheels are primarily used in heavy duty and/or
mlitary ap&%@&@ﬁé@y, fersuete aplarge amndrer ofietiffetentofi¢agnasERRYi HEMEN

for the vehigle.to be.run with tyres at |ow pressures in order 'to obtain
extra tract iv@?‘FeérT&?]Br fon B‘?IHFfeén affep sHlY epecifiqy runfiats aseengblidsi hag y

IFEvGo PP Ut O O R R St VTl el G b
significantly reduced in pressure and then re-inflated
10 In addition to the variety of designs/shapes of wheel rims, the materials
from which the wheel rims are made can vary also. For example, wheel
ims are commonly made from pressed steel or cast from a suitable alloy.
This means that the runflat assemblies also have to be tailor made to
accommodate the different materials from which the wheel rims are made,
15
It is not necessary to provide a well between the tyre seats of two piece
and multipiece wheels, because a tyre is fitted to the wheel rim of such a

wheel before the components of the wheel are secured together.

20 Multipiece wheels are primarily used in heavy duty and/or military
applications. In such applications there is often a requirement for the
vehicle to be run with tyres at low pressures in order to obtain extra
traction and/or flotation when required, e. g. in sand (tilitary desert
applications) or muddy conditions.

25 , |
These vehicles are often fitted with a Central Tyre Inflation System so that
the tyres can be significantly reduced in pressure and then re-inflated

whilst on the move.
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res are %bﬁs%mlated, the beads of the tyre are retained in posTttion,
/against the tyre seats, by the pressure of the air within theTicBngo2150
" However, when the tyres are run at a |low pressure, there is a risk that the

tyre beads w ermﬁ]eg | nwar ds, howrds one anot her, across the wheel rim5
because the al'r ‘P 6¥s BEES e Huklyt Blatgd ethesbeasts efifthe diyemtare qeteh@l 't he

tyre beads i .t.ﬂ}ns | eates . a simlar situation to a bl owout,
because t he tlg/?dgﬁé\nﬂ’lé | %@%M%@%?Jéﬂ by tﬁmr%mwf@@a st within twheret hi s
occurs the CeHbwaher VBed ' cones ineffective, and the tyre
cannot be re-inflatéd Wi ﬁﬁ%)éuﬁ&?ge)g%e\?éﬁ ?%%Wr?&e%ﬂ?c%rem agidgl thap g
hazard, espediynt byadshwiil ttheve ivearkds and, [ 5 water, is that
sand/ nmud/water will get into the tyr E&ﬁ%qggbnéeansm%gq&?ﬁseheyw < be
conpl etel ¥ r MBeRse theowir phessne etittancthe |9 e eonHEEETR it fj{)sretéd'_ﬁ_[?l%t ted and
re-infl ated. Itdi S known to provide a beadlock that 1s fitted a Lﬂ%ethe
wheel rim of 262d5H ROSHIPBi ece wheel between the beads of a tyre and thereby

retain the beads of the tyre spaced apart from each other, even when air
pressure in the tyre is reduced. A beadlock can be fitted to a two piece

or mnultipi ecapph r It :.25.cannot fitted to a single piece
wheel. provi ded w’e\(?%atggmmgl %ﬁﬁlfkl glﬁéﬁ%ggugegfqygmg, odgcssh Bk tyre Iveildl ock
woul d neke i tinstamessoudle 4 fdlly, Weflate,
10
When this occurs the Central Tyre Inflation System becomes ineffective

and the tyre cannot be re-inflated without removal from the vehicle.

An additional hazard, especially when the tyre is used on sand, mud or
15 water, is that sand/mud/water will get into the tyre. This means that the

tyre must be completely removed from the wheel and cleaned before it is
re-fitted and re-inflated.

It is known to provide a beadlock that is fitted around the wheel rim of a
20 multipiece wheel between the beads of a tyre and thereby retain the beads

of the tyre spaced apart from each other, even when air pressure in the
tyre is reduced. |

A beadlock can be fitted to a two piece or multipiece wheel, whereas it
2> cammot be fitted to a single piece wheel provided with a well. This is

because the provision of the beadlock would make it impossible to fit a

tyre to the single piece wheel.
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The beadlock is fitted to the wheel so that it is atight fit bet

i nner sec¥PAYS’Wf the tyre's beads, and it is usually fittecyuBegszis0
pressure. The beadlock inproves traction in extrene conditions because it
helps to prevent the tyre fromslipping around the wheel under traction,

and during Slhsrboadiecicintited omshe Wieeshsd eadlipiks tighe fRBeiweaNaR iBﬁfaiﬂee”
the beads of a t re@ﬁefore the tyre is fitted to a two piece or nultipiece
wheel . They &FH! the dreos beadgnand 4t iunbeallpfitedasnder piesgureaThar e

difficult toq,f] aying to be twisted 10 - and/or conpressed to be able to
be positi onegefh(ﬁ‘ilglcgeuﬁp 8 éﬁfl?ﬂgmr CKieR conditiomst Peeausens helps, tmith a

beadl ock in pesiddt ' [ . whegl i and the, conplete_assenbly
is forced do%n ove?m?t' eérﬂgﬁﬁlu%?ﬁ%mg%%q%i@e ‘féeérﬂﬂ%‘{]qmquﬂé@dt%%adl ock
must be tail brakiageohitidds. @ particular tyre and a particular wheel rim
This is because it is not possible to adjust the beadlock once it is

fitted to a wheel, within a tyre. According to a first aspect of the

i nvention an_assenbly for location 20 around a wheel rimis provided, the
assenbl y conBaosith§eadlogks @rapasitipued: bémrednbetienbeddr 6Bd Bire Sheffsleaftige! v

| next ensi bl e nat.e‘rg;ltg:ldpand being split at at |east one cirfcunferenti al

ST o R B oo ol o mkmpmibs
gfs S? f\eatsﬁpp\g%{@?a;ng‘}%gooé@%ﬁ%j% apdAte @8’&8?{]}@?: havnagtader aistd v
inner fagge. ofnd/bBe cBHRBERIPRE 210 be positioned inside a tyre. During fitting

of the tyre, the tyre, with a beadlock in position, is put over the wheel

1im, and the complete assembly is forced down over the rim using a

press.

15 This means that the beadlock must be tailor made to fit a particular tyre
and a particular wheel rim. This is because it is not possible to adjust the

beadlock once it is fitted to a wheel, within a tyre.

According to a first aspect of the invention~an assembly for location
20 around a wheel rim is provided, the assembly comprising an annular
support band being formed of a relatively inextensible material and being
split at at least one circumferential location to define a pair of opposed
ends, adjustment means operably associated with the support band for
enabling adjustment of the diame_ter of the support band, and spacing
25 means depending. from the radially inner face of the support band, the
spacing means being formed from a relatively tough, load-bearing, non-
metallic material which in use is seated upon the wheel rim and maintains

the support band in a spaced apart relationship with the wheel rim.



spaci ng neans being forned froma relatively tough, |oad-bearing, q(r??tn
nmetallic terial which in use is seated upon the wheel rimand nai MO Y 200
the suppor ' b4, a spaced apart relationship with the wielceim2id WO
01/87646 12 N O V 2004 PCT/ GB01/02150 An advantage of the invention is

t hat the assegglﬂ)égcan be used wth wheel rins that are manufactured froma
variety of ptage of the ayentiaeis that the assemblyr earche uséd erittahak] oy.
froma_relatively inextensible -

This is b t t JHand d

mterial - suctis g BEPRRIlaAntd MR valiSh ph sera aibeindmepwieeh | he

wheel [ b | el . of tact bet t t
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result of di eomi & akelabiedy igefensible hiatdhisP suEﬁe%e OfeRs tﬁeglfpwrferﬁb]g %.Bd from
y e

rubbi ng against the wheel  rimthat may créate sharp €dg port
band and/ ér spaetdrelatienship fveitle toé wieel Fion Wak spheing TeaR 3B B FBaNS
formed froma relatively tough, |oad- bearing, non-nétallic material is
unlikely to $ORECEDeINECHBRISuppaTtabatidoand dheseharlyrimopravenancofrotion Wheel
rim The supgﬁ)rt band.can. al so be easily nodified, using the adjustnment 15
means, to fitoUnBay YFEVISEQFGHE 28 Ariepeihtof dissimitaermatal alonsictedt akor
exanpl e, whe | scused ip.a runflat assenbly, the support
band can be ?5%‘8%“;39 ?%h#’ P{?ﬂt (ﬁlﬁ@éﬁl I}lb n:égadi]%vé‘ﬁtwﬁﬁ%l Fighfthait magsenbl y
from rotatingrai®dhatdhed ' | articul ar _enbodi pent of
the.i nvention, the ﬂen%s#sﬁg?ggﬁggﬂ B%Igdrgﬁl@;tsgﬁc}?ﬁﬂ%sﬂkﬁm@f tggv\,heel
rim I In tbi s vérdebdimerThe spabing mves! RFmdd froty PP ElatVERA (Sfvh, PR 2"
axl a . . o ’

bearing, non-metallic material is unlikely to scraich the wheel rim and/or

cause any corrosion of the wheel rim.

The support band can also be easily modified, using the adjustment
15 means, to fit wheel rims baving different circumferential sizes. For
example, when the support band is used in a runflat assembly, the support

band can be adjusted to fit the wheel rim and prevent the runflat assembly

from rotating about the wheel rim.

20 Ina first particular embodiment of the invention, the assembly is adapted

for location in a well of a wheel rim.

~ In this embodiment of the invention, the support band may have an axial

width substantially the same as the width of the mouth of a well. The

25 spacing means may also have a shape, in cross-section, which enables it to

be seated upon the floor of the well and majntaiﬁ the support band in a
spaced apart relationship with the wheel rim.



wi dth substantially the sane as the wdth of. the nouth of a well1 TNﬁ me
I n cross-section, which enable?s ¥ 8

spaci ng ne (i ma7y al so have a shape,

be seat ed S% RIR7E f1 0or of the well and maintain the suppopCThgngobisa
spaced apart relationship with the wheel rim 51 2 N OV 2004 WO 01/ 87646
PCT/ GBO1/ 0215,8, The support band of this enbodinment of the invention is
suitable for 488 SURROH bansk phthiasyebidimenfofati dnvewiowts bHitEbIeHok iyl ar
enbodi nent .of tge i ventio% is that the 5 runflat assenbly can be easily
modified to cit L 35emOLY i s havi ng different shaped wells, by
exchangi ng the spacing neans for a spacing neans having a different
cross-sectional shape/size/depth. For exanple, the spacing neans may be

repl aced withAg 4 | : 0 ' s for use in_a
relatively deeper@\ﬂagﬁg.éell)% tgﬁglgcoﬁgla%aerlﬁ?%te i HEsaten spthat thent i on,
t he supporst bamdlat 2ssadbit egn the 685k | . atyre into
abutment with_the wheel Eﬁi m 15 A_ﬁi}]g' Eﬁggﬁ%’q %%g%ééﬁg?}bhav lgljrlimgxli1 MG dt h
subst ant i al | yliffseentashaped whlls, byde;tchaﬁgim@erhmggdciﬁg ey ?QN%”%E&?%Q“ this
enbodi ment of the jnyentign is that it 1s not 0 necessary to e

support band PFARS hayingia differentcross-sactionabshapeldize/dbpl. rim This is
because the support band can be adjusted using the adjustnent neans to fit
wheel rins having varying circunferential sizes. It is also advantageous

because the Rirl dxdnfpik! e SRS nRARY Siy %\ésre%g%ed with a relatively deeper

10 spacing means for use in a relatively deeper well.

In a second particular embodiment of the invention, the support band is
adaptcf:cj to resiliently urge the beads of a tyre into abutment with the
wheel rim.

15

The support band may have an axial width substantially the same as the
width of the wheel rim.

An advantage of this embodiment of the invention is that it is not
20 mecessary to use a support band that is tailor made to fit around the wheel
rim. This is because the support band can be adjusted using the adjustment

means to fit wheel rims having varying circumferential sizes.

It is also advantageous because the split in the support band allows the
25 support band to be flexed into a smaller .circumference when the
adjustment means are removed. This provides a much simpler, and easy,
method of fitting the support band within the tyre. It is not necessary to
twist and/or compress the support band in order to fit it within the tyre.



25 support band to be flexed into a smaller circunference when the 2004
adj ust rrentw{{e‘ﬁ?s are renoved. This provides a much sinpler, and eas‘il,2 NOV
nmet hod of T 'Eﬁ’&ﬁﬁt he support band within the tyre. It is mdT/GBceRIsIY tO
tw st and/ or conpress the support band in order to fit it within the tyre.

6 WO 01/87646 1 2 Nov 2004 PCT/ GB01/0210 The support band according to the
second enbodi nent of the invention may include a strip positioned on each

of its two o eripheral edges, the strip being noulded froma

resilient rraﬁéﬁﬁg e?BPP %@i@qqo%@m,gr & S?@%Q@b@%ﬁlﬁbﬂhﬂdfftherin@mﬁdmg into

beads of 't o “ryrand,d iFin oo Bn sichias 85 e85 et peripheplodze,

traction and thbrmﬁp%bﬁ% Igbgjﬂ'eagﬁéﬁs% fésw&ﬁ:'t?%@ﬁ;ﬂey al so reduce the risk of
e

wat er / mud/ sand or ‘any other debris Trom ¢ Img'into the tyre. The strips
may include formations along their outer edges for inproving 15 grip
between the strips _and the tyre beads. In particular, the strips my

i ncl ude serr kB EipS drgventeithe campportedged. fiom edithias @ltot bess ise

enbodi nent s t he invention, the spacing neans may include a plurality of
feet, wherei FUHENE g&ﬁ ty1g- deds@ucdetion beigvasmgthgesitipe anidt fhet beadsuppaiet band.

The use of s f i nt ageous because they allow a user to provide
a tailored fﬁ&eggﬁw, %ﬁﬂéﬁ@%&& Wec%dilpnémhilmpfﬂﬁmg vicadtibrbendui t abl e
improving braking resistance.

10

They also reduce the risk of water/mud/sand or any other debris from

getting into the tyre.

The strips may include formations along their outer edges for improving
15 grip between the strips and the tyre beads. In particular, the strips may

include serrations along their outer edges.

In either of these two embodiments of the invention, the spacing means
may inclede a plurality of feet, wherein each foot is detachably

20 engageable with the support band.

The use of such feet is advantageous because they allow a user to provide
‘a tailored fit easily, and simply, by choosing which feet would be suitable
_ for a particular wheel rim before fitting them to the support band.
25 _
This therefore provides the runflat assembly with a certain degree of
versatility because the detachably engageable feet allow the runflat

assembly to be modified easily to fit wheel rims having wells of different



for a particular wheel rimbefore fitting themto the support band.4 g%o'(phﬂm
therefore ovides the runflat assenbly with a certain degree of

versatili t@%@@&f]’ée t he detachably engageabl e feet allow t hecresbi/ediso
assenbly to be nodified easily to fit wheel rinms having wells of different

7 12 NOV 2004 WO 01/87646 PCT/ GBOI /02150 shape, size and depth. For

exanpl e, the I8BE. $&§ aBE depPraced with relatively longer feet in order to
nodi fy the assenbly for use in a relatively deeper well. 5 Each foot
preferably includes at |east one indicating nmeans by which a user can

determ ne th SSSaIeC el sizeldepth and/ oy weight of the foot.
10 This all 0\%‘5&; useé1 gt @%ﬁ%@%’%ﬁﬁ@é&é&ﬂ&m Igﬁ@@?iﬁ lomgen deatdn crder
particul ar  fiaghodisy Sh haBlhfb i | gular vvg.ael rim For

exanpl e, feet that iXave a cr Ogg@ggg?%ﬁﬁlagﬁ'&&ﬁg@egég nding to the shape
of the webl of a first wheel rimmay be red, whereas feet that have a 15
cross-sectional shape corresponding to the shape of the well of a second

wheel rim mayEasd fpoligrefereblyt inclodet anmasbemeoinm@arﬁigdﬁiéanm ik SPaci ng

means includes a plurality of feet, then at |east one of feet may be
hol | ow and &%} F@F tH@ESIH%mPéﬁ§t0fﬁﬁ%3¢ﬁmmbmhage/dm7d@tﬁﬁndmt fleigitast one
transmtti ngt§§¥d¢e. Such nmonitoring and transmtting devices are known
per se. The usé ot such a hollow foot, in a runflat/bead | ock assenbly
fitted to a wheel, may all ow an onboard conputer controlling the function
of

10 This allows a user to quickly, and easily, determine whether a particular

foot is suitable for use in a particular wheel rim.

For example, feet that have a cross-sectional shape corresponding to the
shape of the well of a first wheel rim may be red, whereas feet that have a
15_ cross-sectional shape corresponding to the shape of the well of a second

wheel rim may be blue, i.e. the feet may be colour coded.

Where the spacing means includes a plurality of feet, then at least one of
the feet may be hollow and may include at least one monitoring device
20 and at least one transmitting device. Such mouijtoring and transmitting

devices are known per se.

The use of such a hollow foot, in a runflat/bead lock assembly fitted to a
wheel, may allow an onboard computer controlling the function of
25  components about a vehicle to which the wheel is attacﬁed, to determine
certain parameters concerning the wheel. For example, the monitoring
device may monitor the ambient temperature within the well of the wheel

1im, inflation pressure of the tyre or the rotational speed of the wheel



25 conponents about a vehicle to which the wheel is attached, to de,t mivngﬂ%
certain pa{‘%geters concerning the wheel. For exanple, the nonitorin

devi ce may 87616 t he anbi ent tenperature within the well efT/GBeryheae!

rim inflation pressure of the tyre or the rotational speed of the wheel 8
12 NOV 2004 WO 01/87646 during novenent of the vehicle. PCT/GB01/ 02150
The use of sufWIBE HIVCHEH edtthe yehitdant ageous when it is used in a runflat
assenbly because it houses the nmonitoring and transmtting devices within 5
the well of the wheel rim below the support band. This nmeans that during

fitti f t t band tects the itori d
; 'r._aln'sgqgt i nlg %Ei?i%@f ?ffﬁ fﬁfﬂ?&’f qﬁﬂfiﬁﬁfq@%ﬂ%@m%ﬁﬁf i uﬁm”g[}hmt&%?’mi "

i ncl ude a . r e ce out. and exten

bet ween op||go;biY ngmf %ycgi (])lf@ , lﬁﬁgﬁ%&gﬁggﬁ&ggoﬁ%{g E’i@ﬁ'ap%‘ﬁ%ﬁ‘ﬁﬁq"ﬁ‘éﬁ Bihin

det achabl ¥ enbeges] of the tvheel ﬁﬂp,FlSHlbwtiﬁE!@uﬁef%lg%%ghiﬁésyﬂnggﬂgﬁ{agg%ﬁ%g | east

a portion of the foot in one of the apert

apertures al I{glBgfisstyreton thetwheelrthetsoppotibaad, prafdts ﬂﬁ‘cﬁbhﬂﬁriﬂgf jeet
t hat are provided.around the assenbly. Tﬁi s nmeans that a user ca ,anto a
certain ext erffANSEHRIECHERS. over al | wei ght of the assenbly. It also allows
the user to bal ance the weight of the assenbly. For exanple, feet having
di-fferent weight may be provided at different positions around 20 the

support band yj cg the i ght of ,.the support band. This
sinplifies t r{grfggtpgﬁ%ﬁ\%dg@le?%e&\%%ﬁﬁ% gg}pogz P%‘i%}g wie fipluglitybecause
't reducas bafapeitigsofat e Yhrek iRk, TRY oRfeNa e SppSIUL Tosks2SE, 2

the support band. Each foot may then be detachably engaged with the

support band by detachably engaging at least a portion of the foot in one

of the apertures.

15 The use of such apertures allows a user to determine the number, and
location, of feet that are provided around the assembly. This means that a
user can, to a certain extent, control the overall weight of the assembly. It
also allows the user to balance the weight of the assembly. For example,
feet having different weight may be provided at different positions around

20  the support band in order to balance the weight of the support band. This

. simplifies the balancing of the wheel after a tyre has been fitted, because
it reduces balancing of the wheel that may otherwise be required as a

result of the use of the assembly.

25 It also allows a user to easily engage or disengage each foot with the
support band as required. It thereby reduces the risk of any feet becoming
disengaged whilst the assembly is fitted, and whilst it is in use. It also

allows a user to replace a foot easily if it should become damaged, rather

.



result of the use of the assenbly. 25 It also allows a user to easi{¥ 2604
engage or di sengage each foot with the support band as required. I NOV

t her eby reaﬂ%%%g@ risk of any feet becom ng di sengaged Whtt&iBokoeis0
assenbly is fitted, and whilst it is in use. It also allows a user to
replace a foot easily if it should become danaged, rather 9 WO 01/ 87646

than havi ng tBendviieta replact theeetisatxipblyl 2 NOV. 2004 PCT/ GBOI / 02150
The apertures thensel ves are al so advant ageous because they reduce the
overall weight of the support band, w thout reducing its effective surface

S area. They e the overall weight of the_assenbly w thout
effecting i tsﬁ%%@% ﬁgﬁecg firengss; Ve alt,Rlso advapiageans bserusei Gey redaee thhe
support band g i rgnf |.Veer L he ertures.in. the support
band may be of f ol Q?%lglrke?’gmt@%ﬁhﬁﬁo’?ﬁbzﬁggﬁ{ﬁo"gf“?ﬁ%mﬁa%e CHYg surtage
account ofs whaeh. i ok needabE - gan | i WAl i gn.of ~each
foot in an apertur eh?n t he support b?gﬁrz}ﬂg %gﬁgmgggu%ﬁsgﬁﬁsglmo%ans
that the trareffactingrits poctionrinp fomexdmples Birubiflagopieutieg. housed in a holl ow
foot, may be positioned in the 15 engagi ng portion of the hollow foot. This

ensures that the transmtting portion is not shielded by the support band,

so allowng t transmtti device to comrunicate with any receivers or
transmitters B HaF SUPROK; Ehﬂgn’édls@ﬂtlérﬁlﬁlmﬂﬁtcﬁ%@mblmﬁbeIapemlrﬁa;hhth?é t he

- pl i f | f . | I ' h d h f
or of or abl y 1 ARPRASOAR BRgRhF B0 nElua e eSuiFhas e and smapee anc
's detachabl veetuasTaRheel fild v o cdnl? GLfigu! @ apertures. The

Engaging a portion of each foot in an aperture in the support band is
advantageous because it means that the transmitting portion of a
transmiiting device housed in a hollow foot, may be positioned in the
15  engaging portion of the hollow foot. This ensures that the transmitting
portion is not shielded by the support band, so allowing the transmitting
device to communicate with any receivers or transmitters that are

positioned externally of the wheel.

20 Each of the plurality of apertures is preferably circular in shape and each
foot preferably includes an engaging portion that is cylindrical in shape
and is detachably engageable within one of the circular aperiures. The
engaging portion of each foot may include a rounded free end that in use
protrudes through a respective circular aperture.

25
The use of engaging portions having rounded free ends is advantageous
because it provides the runflat assembly with a substantially smooth

radially outer surface, substantially free from any edges, when the feet are

10



PR

engagi ng portion of each foot may include a rounded free end that ig ‘use

pr ot rudes through a respective circular aperture. 25 The use of eng alN{bV 2004
portions h&'\ﬂ‘HG‘ $48unded free ends is advantageous because HaT/@Bawzges t he
runflat assenbly with a substantially snooth radially outer surface,
substantially_ free fromany edges, when the feet are 10 1 2 N OV 2004 WO

01/ 87646 PCT/ dgtashiabiv snzagadawithithg seppagddndi t h t he support band. A bridge
may be fitted across any apertures in the opposed ends of the support band
t hrough whi ch the adjustnent neans nmay be. inserted and 5 adjusted. Such a

bri dge nenber | cross the gap hetween the opposed ends
and may i ncl U%Jnﬁgdééew g?i(%&&ga 86D EPSTULGS Sy $hgnoprpsed adgpel ther es
W th respect g@pbRebshtP apflicnl ' ent s

substantial ly ?ﬁoot h ragl?[g{ulgg gﬁ%cehr @u?ﬁ@ggﬁgﬁﬁgﬁ%sﬂ%‘g%&WF edandy ¢ he
radial ly cut exdjssted aSwctod biftlgesuom®ed g s The
provi si on of aJsm)oth r adi ailafgy outer surface ofﬁ?%ggﬁﬁgﬁ%gﬁgﬁaﬁ%@ans
that an i nnerthe @pposerbends andrmay tipcladé ia tezry Chipt foesetheelit is nrgbgﬁgnl inkel 'y

y

to become dagﬁged. This is _because there are no edges that ot herw se
damage the t , ARSTTRS W Eh Respegt dodthe syppoit| bandn Thel bridgehenetfhdrocat i on

B e A R AL
hvent | on, 1 RSB RAAI A alrtd Qe BO G §R8P T ST BiEed apart
circunfengntial locations. This allows further

The provision of a smooth radially outer surface of the support band

means that an inner tube used within a tyre fitted to the wheel is less likely

to becfome damaged. This is because there are mo edges that may

otherwise damage the tube, or impede the tyre during inflation. Also, the

15 location of the rounded ends of the engaging portions in the apertures of
the support band prevents the tube from being forced through any of the

apertures during inflation of the inmer tube.

In some embodiments of the invention, the support band may be split at
20 two, equally spaced apart, circumferential locations. This allows further

adjustment of the circumference of the support band.

In other embodiments of the invention, each of the opposed ends of the
support band may include a curved lip portion. Such curved lip portions
25 increase the stremgth and prevent bending of the ends of the band if
fixings are overtightened, or stressed, for example, during a runflat
operation. In situations wherein the support band is overtightened, the

anmlar support band is pulled tighter into the well of the wheel rim. In a

11



adj ustment of the circunference of the support band. In other enbodi rrent%d 004
of the invention, each of the opposed ends of the support band may 1234 (g

a curved | W9 H¥&7646on. Such curved |ip portions 25 increase etecsbiengsh and
prevent bending of the ends of the band if fixings are overtightened, or
stressed, for exanple, during a runflat operation. In situations wherein

the support b&#¥E1¢ Svertightening evimdtionjthe atjustiny mambétwéwﬁiﬂc%ealgﬂdgd

tighter into %Pilé | | oi} ta&qe eel rim In a 11 WO 01/87646 T 2 nov 2094

PCT/ GBOL/ 0215 & diamdo bEsaks g hetore niges curvgdi bp,p@ﬂﬁ@mdb&Mmg;am%leaﬂpet ween

opposed ends « d.breaks, before the cyrved |ip portions becone

conpletely ° lﬁhﬁ?@dgﬁgn@%ﬁ r@ﬁ@%é‘éo‘ﬁ% 1t H‘Qlﬂ‘i tbec dangensys dangse ous i n

use Wit hout WMOHﬁﬁfelﬁ%}%iﬁ%ﬁref’ Each of the curved |ip portions may
ans

i nclude an ancillary spacer ‘formed froma plastics material in the
formof asbutton or linb that depends fromthe radially inner surface of
the lip portion, at its free end. The use of such ancillary spacer neans

i s advant ageoliacib o€ dhe ecurmedidip portivmy nrey indiedé AnCHRA badkrt oor of
the wel'l of a wheel rimwhhen used in a runflat assenblgi/%y\g?ﬁ&rl; @%ﬁ{]‘gct
with the whedioried fiRah a,plastica materisdainl usk fofiheofimc buttenyos IREET (AEANS

t hus provide he opposed ends, where it nay not be

possible to fcfei)%éﬁ@%%ﬁg%% rgéighyﬂguemm_gc%ﬁmq)ﬁp@q;ﬁem auglsyfremedd: her eby
e e o SHERE SR A e DRGSR EE o s "
spacer mepns REEVRAY Hefh SHRRCE With the floor of the well of a wheel rim when
used in a runflat assembly, or in contact with the wheel rim when used in
a beadlock. The ancillary spacer means thus provide extra support at the
oppo§fci mends, where it may not be possible to fit any of the spacing
means mentioned previously, and thereby ensure that the support band
15 remains in a spaced apart relationship with the wheel rim, particularly
during a runflat operation. The ancillary spacer means prevent the support
band from contacting the well of the wheel rim, and thus compliment the
effect of the spacer means formed from a relatively tough, load-bearing,
non-metallic material, preventing metal to metal contact, corrosion and

20  scratching.

The ancillary spacer means are fitted to the free ends of the curved lip

portions to ensure that they do not interfere with the adjustinent means.

25 The ancillary spacer means are preferably detachable to allow
modification of the assembly to fit wheel rims having wells of different

shape, size and/or depth.

12



band from contacting the well of the wheel rim and thus conplinent the
effect of the spacer neans forned froma relatively tough, |oad-beaffihypv s+
non- net al | WO H&t7é46i al , preventing nmetal to netal contact, garmesé@ignd 20
scratching. The ancillary spacer neans are fitted to the free ends of the
curved lip portions to ensure that they do not interfere with the

adj ust ment elor exaBPKh etharandillanyy sgavee ahediRansyabe cRRRE&T Fbt Xeﬁﬁtv?}iﬁabl €
to allow nodjfication of the_asse Iytofitv\zeel rins having well’s of
di fferent shQP8CT ST A8OHAH ABELEY tShacerompmn) WHeAche dsRemibly 1¢)used in a

PCT/ GB01/ 02150, For . exanpl e, the ancillary spacer, means may be changed for
relatively Irc?p?d'bvlﬁl%ﬁe%rqr&thaﬁﬂ@eﬂ 3 ¥eheel Higans when the assenbly is

used in a relatively deeper or shallower well in a wheel rim 5 The
adj ustnent neans in sone enbodi nents of the invention nmay be spring

bi ased. The UBge Qfjip@Bns Bid | 3§} | Ly advant ageous  when
t he support band iJs fit?ed gggambgg%'l@o%@ao%éﬂtg?@&%ﬁeﬁﬂ)&l gbarylr i’(j’

bi asi ng neansspriugtbiased. STkotiseof e8REYrifhi® biishud i IR?%&, ound
the wheel rimbefore fitting it vvith‘?{rn %)he tygre.p%ﬂgﬁgg#g}rjggﬁ% éfssecond
aspect of thévhen 8w supporhbard iis fipled visde beadiocas Thidisybé@iisk qQhélspSingar ound

a wheel rimcgonprisin %annul ar support band being formed of a
relatively i 14 39 t1e 1S BPL BeResHaY i papHitt thatsupport) axst roumd the

reans oper abi'oct SRR ik o REedn B bechan Tor enabi ing

10
According to a second aspect of the invention there is provided anm
assembly for location around a wheel rim comprising an anmilar support
band bping formed of a relatively inextensible material and being split at
at least one circumferential location to define a pair of opposed ends,

15  adjustment means operably associated with the support band for enabling
adjustment of the diameter of the support band, and spacing means
depending from the radially imner face of the support band, the spacing
means being formed from a plurality of feet detachably engageable with
the support band.

20
Preferred embodiments of the invention will now be described, by way of
non-limiting examples, with reference to the accompanying drawings in
which:

25 Figures 1 and 2 shows an assembly in accordance with an

embodiment of the invention;

Figure 3 shows the assembly of Figure 2 along the line A-A when

13



adj ustment of the dianeter of the support band, and spaci ng nmeans .
depending fromthe radially inner face of the support band, the spé%?rﬂgov 2004
means bei ngVP8F#d froma plurality of feet detachably engageaitgyiwhidy the
support band. 20 Preferred enbodi nents of the invention will now be

descri bed, by way of non-limting exanples, with reference to the
acconpanyi ng #riavitiagstoi mwhekl cim: 25 Fi gures 1 and 2 shows an assenbly in
accordance with an enbodi ment of the invention; Figure 3 shows the

assenbly of Figure 2 along the line A-A when 13 J 2 NOV 2004 WO 01/ 87646

PCT/ GBOL/ 02150 it |§ fitt%g %{ﬁ?‘ﬁ) eel rim _Figures 4a and 4b show a
spaci ng means in attoPGariPe 308 140 SHOWe AptIcHiS megns tinea¢aordanteowitth afi gur e

5°shows an as i .a further enbodi nent of the invention;
Fi gures 6a- 6c§1§ oevﬁ%%%ﬁc‘g b\?‘ﬂ%\%@“%’ the assenbly of Figure 5; 10 Figure 7

shows a brg dge in accordance with an enbodi nent of the invention; Figure 8
shows .an assenbly in accordance with a yet further 15 enbodi nent of the

i ?venti on; Fi gur e Bigslre\fsshidwes &ﬁsmgﬁﬂ)%cférﬂﬂiget@aaﬂu%rtéiﬁbédiﬂl%n?o% when
[
the invention;

Figures 6a-6¢ show partial views of the assembly of Figure 5;
10

Figure 7 shows a bridge in accordance with an embodiment of the

mvention;

Figure 8 shows an assembly in accordance with a yet further

15  embodiment of the invention;

Figure 9 shows the assembly of Figure 8 along the line B-B when it
1s fitted to a wheel rim;

20 Figures 10 and 11 show partial views of alternative arrangements
of the assembly of Figure &;

Figure 12 shows a support band in accordance with an embodiment
of the invention;

25

Figures 13 and 14 show an assembly in accordance with another

embodiment of the invention; and

14



Is fitted to a wheel rim 20 Figures 10 and 11 show partial views oi
alternati Vﬁ aﬂrrangerrents of the assenbly of Figure 8; Figure 12 sk 0y 2004
support ba & %874 cor dance with an enbodi nent of the I nve®dTaEB01d21581 gur es

13 and 14 show an assenbly in accordance with another enbodi ment of the
i nvention; and 14 IEAD 01/87646 2 Nov- 2004 PCT/GBO /02150 Figures 15 and 16
show an adj ust nentF'1g8ESs1$ And déctheanee adjustment meatoiti acutrdeficet With an

i nvention. A .at nbly 1Q according to an enbodi ment of the
invention is e@@@ﬁﬁ@gﬁ%ﬁ Hﬁﬁe@goﬂ- and 2. The runflat-assenbly 10 incl udes
a support band 12 forned froma relatively inextensible material, such as
steel, and a plurality of feet 14 fornmed froma relatively tough,

| oad- bear i ng.A neRflaetaatdy ' : h -hi 51t | yet hyl ene
or glass-filled 2{% onf@é ?ﬁ%ﬁ%ﬁ%‘%@%‘&ﬁﬁﬁ’ﬁ“?@n@%ﬁﬂ&?t&gﬁ% b‘%‘u’eﬁﬁoﬁbﬁut its
‘ci r cunf er éncehowarim Figurésb and@osed ends 16, 18 of the support band 12. Each
of the opposed ends 16,18 includes a curved lip portion 20 that curves
inwardly, towards the 15 centre of the support band 12. As well as a

curved lip pgrtion 20, each of .1 he opposed ends 16,18 also includes a

cross-shaped(ir eF‘ﬂ%ﬁg QQSEFQPIQ'UQ Q)C,h_l(%ﬁdatﬁ&m@pbd)@@_d ¢Adforms] fforar @

oper abl y CO“P&&H@&;J ﬂlei?éigib% r}%ﬁte%l,' Sic rgé 3 einagg J aufniur}glni}ty %?lfg:et 14
formed from a relatively tough, load-bearing, non-metallic material, such

10 as high density polyethylene or glass-filled nylon.

The support band 12 is split at one point about its circumference, forming

two opposed ends 16,18 of the support Band 12. Each of the opposed ends

16,18 includes a curved lip portion 20 that curves inwardly, towards the
15  cenire of the support band 12.

As well as a curved lip portion 20, each of the opposed ends 16,18 also

includes a cross-shaped aperture 22 (Figure 2), and the opposed ends

16,18 are operably connected to each other by inserting an adjustment bolt
20 24 through the respective apertures 22 in the opposed ends 16,18.

The adjustment bolt 24 is screw threaded, and is provided with a bolt head
26 at one’'end, and a worm gear mechanism 28 at the other end. The
worm gear mechanism 28 provides means by which the operable length of
25 the bolt 24 can be adjusted in order to adjust the circumference of the
support band 12, as will be described later. |

The axial width W of the support band 12 substantially corresponds to the



20 24 through the respective apertures 22 in the opposed ends 16,1ﬁ The

adj ustnent bolt 24 is screw threaded, and is provided with a bolt el 0V o0
at one -endO exgy6& wor m gear nechani sm 28 at the other end. pdf BO%{}rﬂlgear
mechani sm 28 provi des neans by which the operable I ength of 25 the bolt 24

can be adjusted in order to adjust the circunference of the support band
12, as will bavidésef theemoitht of a Wil 30xinad wivest F)Bof(Fifige g 12
2004 VD(01§§7?265'&8%‘/ CB

substantially _corresponds to the 15 1 2 NOV Ol/ 02150
width of the mﬁm@aasemlw Kbisite be fitedl rim 32 (Figure 3) about which

the runflat assenbly 10 is to be fitted. The plurality of feet 14 depend,
at spaced apart locations, fromthe 5 radially inner face 34 of the

support band eciféc. lOcation anﬁaqipden ity of the feet 14 about
the circunf erzﬁgeﬂi(@?al eggufgggrﬁfﬁfgﬁﬁn‘lﬁa acgi “l‘fé‘%rlﬂ?@ﬂ,falsbyffﬂﬁb thei ght
of each ofst hgydidRt idder faReOl4 h ight. of the runfl at
assenbly 10 aboutB{ he vfhefleFOjri %T?%Qtsgﬁégﬂ?ﬁmﬁj[ les% H]L? 11%9 :l?@(ﬁl_onlgn

shown in Fi guidengity vfthesfeppdtabbanthel@rbiafcteRc &f ' hreylar
shaped apertures 36 spaced apart about its ci rcumgﬁﬁogﬁchgﬁda%%}?ﬁ es 36
may be of f setbd defermiredchy the weighitief enchpdrthe foetdl 4] Anterded & ‘bﬁiﬁﬁcéi&é’“”t of
wheel rins havi{]gg off-cen];tltﬁ]ae positioned wells. As shown in Figure 4a, each
foot 14 is fryiciehtofithe runtlatasserablh40iabont theswheelk Sm A2dosehiohdt @pRSI Ng
- flat surfaceZbBBﬁé . The first, relatively smaller, flat surface 38 acts
as a base and, i 'se, rests on the floor of a well 30 in

10

As shown in Figure 2, the support band 12 includes a plurality of circular

shaped apertures 36 spaced apart about its circumference.

The dii&turw 36 may be offset from the centre of the support band 12 to

15 take account of wheel rims having off-centre positioned wells.

As shown in Figure 4a, each foot 14 is frustoconical in shape and includes
first and second opposing flat surfaces 38,40. The first, relatively smaller,
flat surface 38 acts as a base and, in use, rests on the floor of a well 30 in

20 a wheel rim 32.

A cylindrical engaging portion 42 projects from the second, relatively

larger, flat surface 40. The diameter of the engaging portion 42

corresponds to the diameter of each of the apertures 36 in the support
25 band 12.

The epgaging portion 42 of each foot 14 is detachably engaged in a
respective aperture 36 in the support band 12 in a push fit manner. This

16



20 a wheel rim32. A cylindrical engaging portion 42 projects from g?e
second, relatively larger, flat surface 40. The dianeter of the en d‘]‘%‘b 2004

portion 4¥08W¥é&sponds to the di aneter of each of the apeptpegs/dfsén the
support 25 band 12. The engagi ng portion 42 of each foot 14 is detachably
engaged in a respective aperture 36 in the support band 12 in a push fit .
manner. Thi salléws, rNexamplepedch YoM ﬂiﬁé@e@@ifé@ 1 8A30el3! 108¥Er of O

at

exanpl e, each foot 14 to be replaced by a re i vely longer “or “shorter
foot 14 in t#ROusIefOL hdtin the svenhrithat e assemblpel@sisdia beausekliata vel y

deeper or shallower well. 5 The free end 44 of the engagi ng portion 42 that
-protrudes th?%%%\ﬁﬁde@%rp%fl?%%e‘f’?ﬁre 36 in the support band 12 is
rounded so that the radially outer surface of the support band 12 is
substantially free of any edges, as shown in Figure 4b. 1o Wen the

‘runfl at asserhé Virdd dng kit I e Byl 4" | t he
support band 12 is posi ??oggghgo%ﬁg{ﬂgi ?Oexteﬁ1 slﬂggrtiﬁrnoﬁ(ﬁeg %}/ﬁﬁ@ Fim 32

i n the nout hrespedtive apéiftul®d 36ain shewuppbrtrband €18 is Tﬂﬁ!ﬂd@ﬁeﬁf"%ﬁt gth of
the bolt 24 is _adjusted so that the support band 12 is tightened about the
wheel rim 3Zadiplb ewter ryrase ofuthiel stppassbmid V2113 fubstantibByr fta@tdfignyabout
the circunfergence of the,V\@LeeI rim32. Tightening of the support band 12
about the €Sy fqVR dR ddguerftbf eet 14 tighter against the wheel rim 32

so that they beconme seated on the floor 31 of the well 30. 20

10 When the runflat assembly 10 is fitted around the wheel rim 32 of a
wheel, the support band 12 is positioned so that i extends around the
wheel rim 32 in the mouth of the well 30, as shown in Figure 3. The
operable length of the bolt 24 is adjusted so that the support band 12 is
tighteﬁed about the wheel rim 32, preventing the runflat assembly 10 from

15  rotating about the circumference of the wheel rim 32.

Tightening of the support band 12 about the wheel rim 32 forces the feet
14 tighter against the wheel rim 32 so that they become seated on the floor
31 of the well 30.

20
When the support band 12 is tightened sufficiently, the feet 14 support the
support band 12 in a spaced relationship with the wheel rim 32.

This ensures that the support band 12 does not lie in contact with the

25 wheel rim 32. It also ensures that the support band 12 is retained in the
correct position so that in the event of a runflat operation, the support
band 12 prevents the beads of a pneumatic tyre fitted about the wheel rim
32, from entering the well 30.

17



When the support band 12 is tightened sufficiently, the feet 14 sup'pfrt t he
support band 12 in a spaced relationship with the wheel rim 32. Thi's NOV 2004
ensur es t WO &18&646upport band 12 does not lie in contact w pdrideenls Wwheel
rim32. It also ensures that the support band 12 is retained in the correct
position so that in the event of a runflat operation, the support band 12
prevents the beads of a pneumatic tyre fitted about the wheel rim 32, from
entering the%l 30.iﬁt7 12 NOV 200 4 W 01/57646 PCT/ GB01/ 0210 The
material fro iB3erIRb fremy which tief fetreld! mrevismedt prevehto therne G NY

squashed withjin the well 30, and.ensures that the feet 14 support the
suppor t bandlﬂfgou'?ge%qq hed; WF‘EB} ¢ Wil odP newds epsures ethahtbat feen, 14t

|'east one of |l ow,and contain at | east one nonitoring
devi ce and at*?gg%ﬁ%géﬁp@éb@%{?&@e ice. 10 The use of a holl ow foot
14 all owssany nonitoring and transmtting devices to be housed, in use,

bel ow t he su%)port band 12, in the well 30 of the wheel rim32. This neans
that during fntcthergembodimhyiite dfohehgviiiest., at ' rekscied by
t he support band 12, and are not damaged by ifégﬁtc(igﬁéébfﬁ% ge;egdlg %ﬁaﬁtl}]eg tyre
across the raellam ypnducentainr atadeasst ondemotiiosingpdeticbamd 12 1ERE one
transmtting,portion of gny transmtting device may be positioned wthin
the cylindri PS@%i‘i@’I%rtion 42 of the hollow foot 14. This neans that

~the transmitting portion remains protected by the hollow f oot

fresd

10 The use of a hollow foot 14 allows any monitoring and transmitting
devices to be housed, in use, below the support band 12, in the well 30 of
the wheel rim 32. This means that during fitting of a tyre to the wheel, the
device:s are protected by the support band 12, and are mot damaged by
forcing the beads of the tyre across the radially outer suirface of the

15 support band 12,

The transmitting portion of any transmitting device may be positioned
within the cylindrical engaging portion 42 of the hollow foot 14. This
means that the transmitting portion remains protected by the hollow foot
20 14, during fitting of a tyre. However, it also advantageously means that |
the steel support band ‘12 does not shield the transmitting portion, and so
the transmitting device is able to communicate with any transmitters and

receivers located externally of the well in the wheel rim 32.

25 Inyet further embodiments of the invention each foot includes at least one
indicating means. Such indicating means differentiate between feet having
different cross-sectional shape, size and/or depth. For example feet having

a first cross-sectional shape may be a different colour to feet having a

% 18



20 14, during fitting of a tyre. However, it al so advantageously ”ﬁaznﬁo{/hﬁﬁ#
the steel support band 12 does not shield the transmtting portion, "and so
the transtPAY48levice is able to comunicate with any tr@caétderseand
receivers located externally of the well in the wheel rim32. 25 In yet
further enbodi nents of the invention each foot includes at |east one

i ndi cating méeernd stess-dentionalt simpenmad Sodod.f The NhdRAEN SHBRAEY mAehIdavi ng

di fferent crgis&-se(;ti oBaI shape, size and/or depth. For exanpl e feet having
a first cros&Ideenigia e‘meP%ilab@gadﬂfchrwmgMGhMayobé as¢d kwhenng a 18
1 2 NOV 2004 Mé{B 646 P /?ﬁgllo 50 second cross-sectional shape and so
on. The indi 24 n&CIe4 OF 4G FasPeAPYat e bet ween feet havi ng

di fferent weight that may be used when bal ancing the wei ght of the runfl at
assenbly. 5°This may have advantages in fitting centres because the centre

‘may have 5 anTaid adayvohave RRGL Bavd ' [ i and an
array of di fferentyobzlljt iden%tiag?gggfg%?gnﬁéé ?fg'lfra?rg&ctg% C?hgﬁnlgégﬁﬁye _
det er mi ne whagtarfageof supportsbandsehaving odibfen@iti Halvhiiha zﬁgi Tah%%; ot al
wi dt h of supgprt band  for a runflat assenbly to be fitted to a particul ar
wheel rim 1differenhbriidentifighls feet.0A ditear clinien @asily detdrarine w6k gt of

the i nventi og is _shown in gi gure 5, Once again the runflat assenbly 10
i ncl udes an SAARSEUISEAHERmbBRGen with a1 particglar wtiak widthyobsuppeet badd

~depending fr ' i pner face 34 of, the support band 12. However,
t he support %g]néd: @Jﬂaggdgg%ﬁwgpqﬁe ﬁﬁeé%é’rm? ﬁt%?m- invention is split
tw ce atjequally spaced apart circunferential |ocations.

A runflat assembly 10 according to a further embodiment of the invention

is shown in Figure 5.

Once ﬁgain the runflat assembly 10 includes an annular support band 12
15 and a plurality of feet 14 depending from the radially inner face 34 of the
support band 12. However, the support band 12 according to this
cmbodiment of the invention is split twice at equally spaced apart

circumferential locations.

20 The support band 12 according to this embodiment of the invention
therefore includes two sets of opposed ends 16,18;16°,18°. The opposed
ends 16,18;16°18” of each set are operably connected to each other by a
bolt 24,24°.

25 As in the previous embodiment, each bolt 24,24’ is threaded and -is
provided with a bolt head 26,26’ at one end, and a worm gear mechanism
28,28’ at the other end.

19



20 The support band 12 according to this enbodi nent of the inventigg oy 2004
therefore includes two sets of opposed ends 16, 18;16',18'. The opp 248 '

ends 16, 18M@ONEs4of each set are operably connected to eachc@idiffobsod
bolt 24,24'. 25 As in the previous enbodi nent, each bolt 24,24' is threaded

and is provided with a bolt head 26,26' at one end, and a worm gear

nmechani sm 28Tkg opgrabledengtheof each boR 1, 24NVado2b ML b §hEARspective
PCT/ GB01/ 02150 The operabl e |, ength of each bolt 24,24' is ad us'?%%cl e using
the respecti v¥OrlhBarEdBPChARIHENL&A82 o2 allowothe civenmiiereniiak uifee beNihieal

size of the ban 2 1o he adjusted so as to obtain a suitable fit
about the  whdiDRt ﬁﬂ%‘a ﬂ?lta t\iﬁé’gﬂ‘?ﬂ 159 2hile Qhipisde riswiableadd dbouthibe

previ ous enmbogiyaeng; %F% d ends 16,18 of the support band 12 incl ude
curved lip portionslng.ﬁ hgﬁggéi\‘/ed lip portions 20 curve inwardly, towards

the centre of the support band 12. 10 Each opposed end 16, 18 incl udes a
cross-shaped aperture 22 as shown in Figure 6a. Each cross-shaped aperture

22 includes althis embodiieent 4and Hat theeptct il é@llbgﬁﬁnéﬂiet'gé o8fq tegﬁ
support band 12, and first and second 1eg portions 48,50 that ext 8 from
opposi ng si dek0.df afthecsupporpband d2 #sludeatwvedtlie pbetitaish20f ThResyBROr t
band 12. 15 The cross-i(?aped apertures 22 of opposed ends 16,18 form a
mrror i nagelbPOHKHS 2 AEFVaMsrRrdlniewardsthe: centrs afdhe (sHpportehad) 12.. SO

= that the

10 Each opposed end 16,18 includes a cross-shaped aperture 22 as shown in
Figure 6a. Each cross-shaped aperture 22 includes a cross portion 46 that
extends across the width of the support band 12, and first and second leg
portions 48,50 that extend from opposing sides of the cross portion 46,
along the length of the support band 12.

15
The cross-shaped apertures 22 of opposed ends 16,18 form a mirror
image of each other when viewed from the side, (Figure 6a), so that the
first leg portions 48 of the two apertures 22 extend towards one another,
away from their respective cross portions 46.

20
When the support band 12 is positioned about a wheel rim 32, the bolt 24
is inserted into position by passing it lengthwise throngh the apertures 22
of the opposed ends 16,18.

25  Two cylindrical retainer_ members are slidably mounted on the bolt 24
between the bolt head 26 and the worm gear mechanism 28. When the
bolt 24 is inserted through the apertures 22 in the opposed ends 16,18 of

the support band, one of the retainers is positioned on the bolt 24 adjacent

20



first leg portions 48 of the two apertures 22 extend towards one af@ ke, 2004
away fromtheir respective cross portions 46. 20 Wien the support band 12

i s positi oWOP4BHAt a wheel rim 32, the bolt 24 is insert®CIGHHT/OPItion

by passing it |engthw se through the apertures 22 of the opposed ends

16, 18. 25 Two cylindrical retainer nenbers are_ slidably nounted on the bolt
24  Dbetween E‘héﬁ%chﬁst 'h%%dﬂﬁes andq then ethes rietajeer isvpositinnednadiacenbda thee Dbol t

24 is insert e.a ures 22 in the opposed ends 16,18 of the
support band%dﬁgég#%ﬁ@?%?@%rs i's positioned on the bolt 24 adjacent 20
1 2 NOV 2004 WD 01/ 87646 PCT/ GB01/02150 to the bolt head 26, and the other
Tetainer is positioned adjacent to the worm gear nechani sm 28. The bolt

head 26 and i id0i ; : 0SS
TS 590 g Quhenis SRS RELIASREALE VAL ibgal 50

portion 46 of one of the apertures

the wor m feacromsgiationM2df anel off tthe aperessAXimnons %E&]lé‘%? oS&T"BRds P§SS

t hrough the crqgss portion 46 of the aperture 22 in the o ﬁer opposed end
18. The bol t@dspatggewqrm Be8R Meshaniset 2hdinde disndotregpompding i oetaing8, 50 as

requi red. 10_The worm gear hani sm 28 i ncl udes a standard hexagonal bolt
head arr angmerﬂss%ﬁ{@gggﬁle HOSY PRFHQI J6rinthe apesiure R i theeothed

of “the. whooPPPRRE" bf T Hhe PR 24 MotisoBirape B8 st i beeonLdea nor mal
15 socket/ sogkmionsef8, 80 %s ritiyéa W ench.
.10 _
The worm gear mechanism 28 includes a standard hexagonal bolt head
arrangement 29. This bolt head arrangement 29 allows a user to tighten
the support band 12 about the wheel rim 32 directly from the side of the
wheel.. The bolt head arrangement 29 allows the user to use a normal

15 socket/socket set and torque wrench.

The operable length of the bolt 24, between the bolt head 26 and the
worm gear mechanism 28 is adjusted by turning the hexagonal bolt head
of the hexagonal bolt head arrangement 29. This forces the worm gear
20  mechanism along the bolt 24 either towards or away from the bolt head 26

depending on the direction in which the hexagonal bolt head is turned.

The bolt head arrangement 29 faces outwards through the relevant
aperture 22 allowing easy access to the bolt head arrangement 29. This
25 arrangement is advantageous over commonly known bolt arrangements
used to adjust the operable length of the bolt in which a round headed
Allen key is often required to turn the bolt i.e. by inserting an end of the
Allen key into an aperture in the bolt head. The arrangement makes fitting

21



The operable I ength of the bolt 24, between the bolt head 26 and ”}]? (\é]\grzm,* '
gear nechanism 28 is adjusted by turning the hexagonal bolt head l{j
hexagonal B&}e/HeHd arrangenment 29. This forces the worm geaetR@eiBHBaNI SM
along the bolt 24 either towards or away fromthe bolt head 26 depending

on the direction in which the hexagonal bolt head is tamed. The bolt head
arrangenent 20f flae aynfat wasesblyhmmowgh nidre siedpdeafast ap® rdn egsy Drelinaw Ng

easy access to the bolt. head arrangenent 29. This 25 arrangenent is

advant ageous REFIMmonl y known bolt arrangenents used to adjust the
operable I ength of the bolt in which a round headed Allen key is often
required to turn the bolt i.e. by inserting an end of the Allen key into

;‘5‘803"%; 01/ 87045 Bery e T @ 1R IREREHTIA: {PRSERen o2 Wihoiont & sﬁ’pyﬁ,
he aportures. 351 opposel anda s {0 180HH" 2R melulrier 28 Wiy By

gear mechani spasinedson tike bodt 24 soetblabthd bperabld leigils @fttﬁ@tboqtb%e?@@ﬁﬁ‘bl €
| ength of the bolt, between the retainer nenbers associated with the bolt

head 26 and tthé TRBIMEIgESMberR® apsasiated 28ith dar beliwad<26 and he dicitnanesr

bet ween the crgsqs ortégons 46 of the apertures 22. 10 In use, adjustnent
of the operadf&" agﬁs&l ofCOTHSPRBIS 19 4he distange: betwicsn the wopsy pottiomd 48 about
t he wheel ri %ﬁﬁf@t bolt head 26 and the worm gear nechani sm 28,
and their co?arfgﬁs’i%%ﬁ I'ng Sv&t'ai ner menbers, to

10
In use, adjustment of the operable length of the bolt 24 to tighten the
support band 12 about the wheel rim 32 causes the bolt head 26 and the
‘worm gear mechanism 28, and their corresponding retainer members, to
be drawn against the inmer surface of the respective curved portion 20 of

15 the opposed ends 16,18. This is shown in Figure 6b.

This means that the bolt head 26 and the worm gear mechanism 28 are
retained between the respective first leg portions 48 of the apertures 22
and the respective curved portions 20 of the opposed ends 16,18. This

20  prevents them from passing back through the cross portions 46 of the
apertures 22.

" In an overtightening situation, the bolt 24 continues to be tightened even
when the support band 12 is tight against the wheel rim 32. This forces

25 the curved portions of known support bands to unfurl as a result, causing
the bolt to be forced against the end of the leg portion of each of the
apertures. This may cause the curved portions to unfurl completely,

possibly breaking, and it may also strain the curved portions so weakening

22



- be drawn agai nst the inner surface of the respective curved portion 20 of 004
15 the opposed ends 16,18. This is shown in Figure 6b. This neans t‘h%tNOch%
bol t head VP@0H$ 4G he wor m gear nechani sm 28 are retai ned betrxmanoiise
respective first leg portions 48 of the apertures 22 and the respective
curved portions 20 of the opposed ends 16,18. This 20 prevents them from
passi ng backthenr.ough the cross portions 46 of the apertures 22. In an
overtightening situation, the bolt 24 continues to be tightened even when
the support band 12 is tight against the wheel rim32. This forces 25 the

curved portigps of kno suppor.t bands éo nfurl as 3 result, causing the
bol t to be fbheddeiththe cded nonon 7R alegichorprassd b 6 s sweh

pert . ThLS : t : ti i furl | et ely,

possi bl v br et il e H° 4, RloTelibRled) Kol RRcird. I SBapdib Rt J6iBucen ng
Porti on 20 of each onmes el erde TuPEER GHETX i M dpty g ped fiE ool

portion 20 of each opposed end 16, IS suc

overtight eneif, thenfheceuyethendsppoOsdsl @ﬁdﬂ}f&ﬁ,dcﬁngle‘télgsl@éfoi‘@gﬁé}h%ut’men the
support band 12 is tight against the wheel rim 32, then the curved ends 20

do not unf uragadsipneh eierpas shewnhinycrassisectisgdndSiguratt ot her, as shown in
cross-section in Figure 6¢c. Wien the opposed ends 16,18 are abutted agai nst
each other they prevent 10 each other fromunfurling any further in

response to [ ' t .of., the operable | engih of the bolt 24. Al so
the first | e%ﬂﬁ ?ﬁ‘% 8@%@%%@%@%%% %‘?‘E‘%ﬁ;ﬁ%ﬂﬁ%ﬁ@g}leﬂtﬁﬁb@%@ﬂe@ﬁ% h
10 each other from unfurling any further in response to further adjustment of
the operable length of the bolt 24.

Also the first Ieg portion 4é of each aperture 22 extends along the length
of the ucurved portion 20 so that if the bolt 24 is tightened so that the

15 opposed ends 16,18 abut each other then the bolt 24 is not forced against
the ends 49 of the first leg portions 48, as shown in Figure 6¢. This
prevents weakening of the curved portions 20. Further adjustment of the
bolt 24, after the opposed ends 16,18 have abutted each other, therefore
causes strain in the bolt 24 rather than in the curved portions 20.

20
In embodiments wherein the support band 12 is split at two
circumferential locations, the length of each of the bolts 24,24’ can be
half that of a bolt 24 used in a support band 12 that is only split once, and
continue to provide the same amount of adjustment. This is advantageous

25 because it means that as the worm gear mechanisms 28,28’ progress along
the length of the bolts 24,24” then the free end of each of the bolts 24,24’
does not protrude into the support band 12 as may occur when a longer

bolt 24 is used in a support band 12 that is only split once.

23



of the curved portion 20 so that if the bolt 24 is tightened so that the %
opposed ends 16, 18 abut. each other then the bolt 24 is not forced Agal?bt
the ends 4900f1/876ws first leg portions 48, as shown in Fi gurgefggo; i$
prevents weakeni ng of the curved portions 20. Further adjustnent o %e
bolt 24, after the opposed ends 16, 18 have abutted each other, therefore
causes strain in the bolt 24 rather than in the curved portions 20. 20 In
enbodi ment s &herein_the support band 12 is split at two circunferential

| ocati ons, tAB omabpsliments ehéie srventienpthe rdallp neramrizee dfaddcht f@iheof a

01 3 e SR TREREO A0 o ol b 8 oo s
' 28, 28"

o 1 AR ESLTR B B B ik 21

oot i Ry SRR SN S B b o1

01/ 87646 PCTEGADWOME L ned RO POTERRS20' sd hyel BN iBe. rsadigal Ly i nner
surface of each of the curve ﬁ?p portionsrpgo of the op%%tgg]d %gg& 6, 18

may be provi géerfering with thedolt ead 26 and thewensn igeat heecheniiPhg Hykt on 52
formed froma,plastics 5 material (Figures 6b an§ 6¢c). The button 52 is
secured to tAYUSHERENthL - each of the curved |ip portion 20 so preventing
the button 52 from interfering with the bolt head 26 and the worm gear
mechani sm 28 of the adjustnent bolt 24. 10 Wien the runflat assenbly 10 is

fitted tg a YRG! tid Runfike a@ééﬁlﬂ?slé 4s fitted to a wheel 1im, the buttons 52

provided on the radially inner surfaces of the curved lip portions 20

04

~

engage the floor 31 of the well 30 of the wheel rim 32. They thus support
the opposed ends 16,18 of the support band 12 in the spaced apart
relationship with the wheel rim 32, particularly in a runflat operation.

15
The ancillary spacer means are preferably detachable and in ofher
embodiments may take the form of elongate limb members. For example,
the butions 52 may be replaced with limb members to modify the
assembly 10 for use in a relatively deeper well.

20

When adjustment of the bolt 24 has been completed, a bridge 54 may be
secured across the gap between the opposed ends 16,18, as shown in
Figure 7. The bridge 54 includes a terry clip that engages in the apertures
22 in the opposed ends 18,16 to secure the bridge 54 in position. When
25 fitted, the bridge 54, together with the projecting rounded free end 44 of
the cylindrical engaging portion 42 of each of the feet 14 detachably
engaged within the apertures 36, presents a smooth surface to ensure that

the radially outer surface of the support band 12 is smooth and

24



provided on the radially inner surfaces of the curved |lip portions ,ﬁ% V. 2004
engage the floor 31 of the well 30 of the wheel rim32. They thus s y%]rt

t he opposeWOH#36466, 18 of the support band 12 in the spaceda@passéi/oziso
relationship with the wheel rim32, particularly in a nnflat operation. 15
The ancillary spacer neans are preferably detachable and in other

enbodi nent s sapstentiadly freeffoonn iy edgesgate |imb nenbers. For exanple, the
buttons 52 nmay be replaced with linb nmenbers to nodify the assenbly 10 for
use in arelatively deeper well. 20 Wen adjustnent of the bolt 24 has been

conpl eted, a{bhridge 5 e cured across.the gap between the opposed
ends 16, 18, Ostﬁ%\/\ﬁnﬁ%ﬂg%lgﬁr%ﬁt%? HINEnilon §ie beli %éﬂl%@ 1gplasedybychi p t hat
engages int -t he - nds to secure the bridge
S posi t 1 oo Pl BBl bl B AAARE A RERe el pa ol BAE 1sad; oot | no
Tounded fseeiepshséd tRfoughhs &yerididril PR Qi ' f h of the
feet 14 det acsﬁgbl y enggged ' 'trﬁji}?i ]itl(r:;%h%pertur‘gsé1 éa%)?%gg[?netrgngﬁg ot h
surface to easdnistotshiireadddenutadiieh by aquleck sur,f ace of the support band 12
is smooth and 24 12NOV 2004 WO 01/ 87646 substantially free from any edges.

PCT/ GB01 /02150 In other enbodi nents of the invention the bolt 24 may be
repl aced by t ;arrangement in which a threaded bolt

O
havi ng a bol &hﬁg)g’g¥3§3qP Iégltrﬁg é%(é{‘@ hobirpsording fersugh embpdimentsols adjwsted

ﬁﬁ't ' ndri cal by ifile?8he TRRALS key?ﬂt% ey o ?udm?ﬂjgt it ssouzfshtc;atsllzrl{i1 ﬂrlng | ock

10  threaded bolt either into or out of the nut positioned at the other end of the
bolt.

As with_the bolt 24 described in relation to the previous embodiments, the
conventional bolt is passed through the apertures 22 in the opposed ends
15 16,18 of the support band 12 so that when the operable length of the bolt
is adjusted, each of the retainer members are forced into, and retained

within, the relevant curved lip portion of the opposed ends 16,18.

In other embodiments, the operable length of a threaded bolt may be
20  adjusted by fixing a sprocket, similar to a standard timing belt pulley, to
the threaded bolt between the corresponding retainer members of a bolt
head and a nut provided at opposing ends of the bolt. A single piece of
belt that includes a plurality of equidistantly spaced teeth may be provided
around the sprocket so that the teeth on the belt engage between teeth on

25 the sprocket.

25
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The operable length of the bolt according to such enbodinments is adi)él?@%dmm
by inserting an Allen key into the bolt head and turning it so as t rn
the 10 thr B4HEB7BH t either into or out of the nut positionedraigoi/haset her
end of the bolt. As with the bolt 24 described in relation to the previous

enbodi nent s, irﬂ‘gbpgonven ional, bolt is passed through the apertures 22 in
t he opposed e { Iy1 9o fiRgles lopp micteand timisg hdigt amhehe t dietapper abl e

| ength of th | s.adjusted,, each of the retainer menbers are forced
into, and re?val S%th\?lt‘?ﬁ ,Ontﬁ’g bé?:é@%}ﬁt:oﬁf@ﬁm fG thepdistanse bdtwebe thepposed

ends 16,18. | t , xents, the operable I ength of a threaded bolt
may be 20 a J%@t%%{%ﬁ%ﬁg a sprocket, simlar to a standard tim ng belt

pulley, to the threaded bolt between the correspondi ng retainer nenbers of
a bolt head and a nut provided at opposing ends of the bolt. A single

pi ece of 5belThe bperableclengéisofithe bolemhay thth Kl vdRked %%aﬁ] h may
be provided around the sprocket so thayty t he teej‘tﬁh oﬁ%{hgﬂ tgg)neggg%
bet ween t eet hainthesisetinendpe delteforce 3he pkocke 0 DepaiDiy 81 6dBich end of

PCT/ GB01/ 021 he .bel be a single long piece of timng belt, and the
di stance be?ﬁ%gﬁﬁtlﬁ é’“@lég?ﬁleoﬁe]tt Radp@reckelycomphinatipn wauses thiecbadt, sfiest e

bet ween the f. 0, cket. 5 The erable | ength of the bolt may
t hen be adj us\%@@h&p %{ﬁ&ﬁﬁﬁgﬁfﬁgﬁb@qc@e ‘Pﬁgle freckete th befurned i5é9.t08 or ce
the sprocket oybgpendifig. on which end of the belt is pulled, the belt and

sprocket conbi nation causes the bolt, fixed wthin an aperture through the
centre ofipt he sprocket, to be turned into, or

The nut may be a nylock nut, and the sprocket may be fixed at a central
point along the length of the threaded bolt, or may be formed as part of
the threaded bolt.

15 This arrangement allows adjustment of the operable length of the bolt
without having to insert an Allen key into the bolt bead. It also aflows the
support band to be adjusted as far away from the wheel, and thus as far

away from the restrictions of the tyre, as the length of the belt will allow.

20 In yet further embodiments, a jubilee type clip may be used as an
adjustment means to adjust the circumferential size of the support band
12. However, whereas standard jubilee hose clips include tooth threads
extending perpendicular to the longitudinal axis of the band, the jubilee
type clip according to such embodiments of the invention have tooth

25 threads that extend at an acute angle to the longitudinal axis of the band,
preferably at an angle of about 45°, and the corresponding worm gear
drive mechanism on the clip band is set at an angle with respect to the clip
band.
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out of, the nut. 10 The nut may be a nylock nut, and the sprocket may be 004
fixed at a central point along the length of the threaded bolt, or4 g
formed as WaOEB8HH6 the threaded bolt. 15 This arrangenment atlrmmgljsust nment
of the operable length of the bolt wthout having to insert an Al en key
into the bolt head. It also allows the support band to be adjusted as far
away fromthe wheel, and thus as far away fromthe restrictions of the
tyre, as the length of the belt will allow 20 In yet further embodi nents,

a j ubil ee typesach gmhodimentssée auved lipappriknsest theesappottobag] UStmbje
circunferential, size of tge support_band 12. However, whereas standard
j ubi | ee hoself} P%é‘eP‘?ﬁ;SPDﬁ e¢aise ﬁh‘? RHpdwad gy badiostiioped paaund vl wheely t he

| ongi t udi nal t and |l ee type clip according to such
enbodi nent s 8?é4%§ﬂi Jﬂﬁ??&npngvszh 25 threads that extend at an acute
‘angle to the longitudinal axis of the band, preferably at an angle of
about 45,  and the correspondi ng worm gear drive mechanismon the clip band

i s set at anTheabermidehr hesi@sism ¢ HRedb 2
01/ 87646 PCT/ GROL/ 02150, I Sueh sabon anata s Zéﬂgucr’i\z/gﬁl?ﬁ%lﬂ%‘rlt HENT e

support bandengageable math liee mehes sad yofb#eapkp bdne. chihenbaird wiin fgg
positioned around a wheel, over the t(%&of t he support band 12. The worm

gear mechani Bigrhanismy éy engaged with thedther ehd of ihe bbipdhamhditi may ebgageabl e

wi th the other edof ecl nd._ . When _t he worm_ gear
move along e lengﬂ{) OP ?he clip baud, so as to adj%st the cicumferentiai

10 size of the clip band, by turning an adjustment screw on the worm gear
mechanism. This forces the mechanism to draw itself along the clip band

by engaging the tooth threads in ¢he clip band.

By adjusting the circumferential size of the clip band when it is position
15 over the top of a support band around a wheel, the clip band may be
pulled tight over the support band. This forces the feet into position on the

wheel rim, and retains the support band in position.

The clip band is preferably positioned around a wheel rim, over the top of
20  the support band, so that the tooth threads are positioned on the radially
inner surface of the clip band. This means that when the worm gear
mechanism is engaged with the other end of the clip band, the worm gear
mechanism is located on the radially inner side of the clip band,
preferably within a slot or recess formed in the support band 12. This
25  ensures that a substantially smooth surface may be maintained over the

radially outer surface of the assembly.

Access to the adjustment screw on the worm gear mechanism may be



mechani smis engaged with the other end of the clip band, it may be W%M
al ong the y@%ﬁh of .the clip band, so as to adjust the cicunf erent i &f
size of th 'Sﬂﬁﬁand, by turning an adjustnent screw on th8CH&BHYHLIEH
mechani sm This forces the nmechanismto draw itself along the clip band by

engagi ng the toot thrgﬁlds. | n fhe cl.ip band. By adjusting the
ci r cunt er ent i BOViJedeon dhe sidecof te,ghip hamdnbsoaure the éoathothreads axcent the t op

f t d . t.h l'i.p band b | | ed tight
Che”suppor t HARIE aHare 1o dSFpimdiagt i olodas (ol Fowe Ho. vy them and
t ai th : sl | %1 h | i d,i f I
pos it oned aronanedingh 28! g% BR°A bRl Ba o 555 b &offpcute dodbe <o
t hat the toot hhi t ad] ' f f th
Cl'ip band. Thy Brmarte PP oAt AR A er e Tl A e

t he ot her sendcodwdiieercbi ptiandol ttbeborpssn &2 fighteTe BlANSIBt DandChs qhigen t he
radially inner_sjide of the clip band, preferably within a slot or recess

formed in tha&elaiiygsase bawigideahe Thinfingsof drutyes. t hat a substantially snmooth
surface may be maintained over the radially outer surface of the assenbly.
Access to the adjustnent screw on the worm gear nechanismmay be 27 1 2 No

because the TolbAIEHK LA APRiRg toha sapoginRat 6F L3 iHentiong Samai axi s
of the clip 1BeedS. TREWSadiBE 11OHWHE T BlanlE I isdbutts b Al o e ST EW | S

al so at an acute angle to I"ong [ e "add

all ows a jgui Hﬁétﬁlﬂﬁ%séﬁnﬁwm\gﬁ&%ﬁﬁn@igﬂ}é@f tool to be used to tighten

the support band 12 with relative ease; outside the confines of the tyre.

The beadlock 110 includes an anpular support band 112 formed from a
relative?y; inextensible material, such as steel, and a plurality of feet 114
depending from the radially inner face 126 of the support band 112. The
15 feet 114 are formed from a relatively tough and load-bearing, non-metallic

material such as high density polyethylene or glass-filled nylon.

The support band 112 is split at one point about its circumference,
forming two opposed ends 116,118 of the support band 112. Each of the

20 opposed ends 116,118 includes a curved lip portion 120 that curves
inwardly, towards the centre of the support band 112.

As well as a curved lip portion 120, each of the opposed ends 116,118
also includes a cross-shaped aperture 122, and the opposed ends 116,118
25  are operably connected to each other by inserting an adjustment bolt 124

(not shown) through the respective apertures 122 in the opposed ends
116,118.

28
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A beadl ock 110 according to an enbodi nent of the invention is shown :%r;\\ 2004
Figure 8. The beadl ock 110 shown in Figure 8 is substantially the shge %

10 the runWPM/BFF6enbly 10 shown in Figure 2. The headl ock eidfichnahudes an
annul ar support band 112 formed froma relatively inextensible material,
such as steel, and a pl uralitﬁl of feet 114 depending fromthe radially

i nner face 1Z8heotdjnsenens bodt 124 imsitsthtiallyesifdfilak aotthd bblieds desEimse iy om a

relatively tough gng | oad- bearing, non-netallic material such as high
density pol yéFﬁ%ﬂC RE Ty PravAQLs. empodimengs ol 1s seeve tigsaded  bandlisiprdvideds pl | t

at one point _ahout, | | r.cunf erenc form ng two, opposed _ends 116,118 of
*the support \@g}ﬁg bp }itzﬁea@a%thon& eqcﬁean%a S gegremgh‘i&émﬂ@hﬁﬂh%@@.a
curved lip poe 2 : ' r rds the centre of the
Support band 157 OFE Sk IR EHEME rob IR e hY AR (e Srifeiedetete
opposed ends of 16 bl 18 mb@%ﬁgﬁ‘%‘@ﬁl%&éﬁr ) the
opposed ends 116,118 are operably connect egﬁlﬁﬂgggﬁ%;{%%%n%ﬁ% ng an
adj ust ment beuppare4bar@ndi2stinwa) sittitarugianinbe toedprcdéseeibraeEAHeSwiR2 i N

t he opposed engs 116, 118. 28 12NOV 2004 WD 01/87646 PCTI GBOL/ 02150 The
adj ust ment b&fiErenes tpdIguEestGmobeal |y sinilar to the bolt 24 described in

respect of the previous enbodiments. It is screw threaded, and is provided
with a bolt head at one end, and a worm gear mechani sm at the other end.

The wor m gear, ' g ans_ by which..the operahle |length 5 of

the bol t 12&3??@@%‘3%?%%Eloﬁﬁf%ﬁ%&re{f@ﬁgﬁrﬁﬁqdmt%i HFQrBiEREH t he

suppor t handsiddf the sapSbititadl MBNRGY BPadfidled 5 AbhBer SR Lehal bl
arrapgement, a bolt ncluding a belt and sprocket arrangement or a jubilee

clip type arrangement, rather than with the bolt and womm gear

arrangement.

15 The axial width W of the support band 112 substantially corresponds to
the width of the wheel 1im 132 (Figure 9) about which the beadlock it to
be fitted between the beads 131,133 of a tyre 130.

As in the runflat assembly described with reference to Figures 1 and 2,
20 the plurality of feet 114 depend, at spaced locations, from the radially
inner face 134 of the support band 112.

The feet 114 are fitted within a plurality of circular apertures 136

provided in the support band 112. The apertures 136 are spaced around

25  the circumference of, and extend between opposing faces of, the support
band 112.

The feet 114 are similar to the feet 14 described earlier with reference to
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reference to Figures 6a-6¢. As described in relation to the previ oug 9 Nov 2004
enbodi nent bpe circunferential 10 size of the support band 112 may %e
adj ust ed bi’”‘a ?1"64% conventional bolt arrangenent, a bolt i RCIEBmMY2B0bel t

and sprocket arrangenment or a jubilee clip type arrangement, rather than
R RS T e e e L (R R
131, 133701 a 158 OoT s RE Srdpes R R Nide it entncti peticw thit poRbr once
| ocat fone, 11 ook P 16 i U he Suppor ¢ band 112, The
feet 114 are fitted within a plurality of circular apertures 136 provided

in the support band 112. The apertures 136 are spaced around 25 the
ci rcunf er éncelbe suppertdendnlilhef he rbeadleki hiy) ffanker bicluddiervie PRGIHed band

112. The feet 4 are sjml 0 the feet 14 described earlier wth
reference to Iié’%’fr Qtrwig]‘oégé\féﬁ@l@%ﬂﬁ@@ﬁtﬁ@g&%ﬂ% Fi gures 4a and 4b.
As shown in Figures 4a and 4b, each of the feet' 114 is frustoconical in
shape, and is provided with an engagi ng portion that push fittingly

FUrther | ncl s CpRAGER UEall) 1 0 BRIGHRER: phBYaouid Biecupfgencs T
peripheral edgfete Wheebsiad 100kt saHER'Y tr0136 i ' HubaP™fiid bbflg™ ound
10 length of the bolt 124 is adjusted to provide a suitable fit around the wheel
rim 132, so that the feet 114 are seated on the wheel rim. It is not
necessary for the feet 114 to fit tight against the wheel Tim 132, because
in use, the tyre 130 holds the beadlock 110 in position, and prevents the
beadlock from rotating about the wheel rim 132.
15
When the operable length of the bolt 124 has been adjusted so that the
circumference of the support band 112 provides a suitable fit around the
wheel rim 132, the support band 112 is removed from the wheel rim 132,
without further adjustment of the operable length of the bolt 124.
20
The material from which the support band 112 is made means that it is
possible to flex the opposed ends 116,118 of the support band 112
towards oOme another. This allows the bolt head and the worm gear
mechanism of the bolt 124 to move so that they can be passed through the
25  cross-shaped apertures 122 in the opposed ends 116,118 of the support
band 112.

When the bolt 124 has been removed from the support band 112, the



e LT

of the wheel rim 132 to which a tyre 130 is to be fitted. The operagle 10 2004
| ength of the bolt 124 is adjusted to provide a suitable fit around 2ROV
wheel rinWVPI87&4§ t hat the feet 114 are seated on the wheelcTid®niobisei S not

necessary for the feet 114 to fit tight against the wheel rim 132, because

in use, the tyre 130 hpl t he beadl ock 110 in position, and prevents the
beadl ock f rrorﬁﬁPB?]étt E%Fﬁloalgiu?alt & Hpsed farthen 82 redicentercithmntupenabbg | engt h

of the bolt . | usted .sq .th the, circunference of the support
band 112 pr 0\3?% é@lgﬁgmgﬁ@t%a@?de&?@tengﬁg&ﬁdﬁa\eﬁ%ﬁﬁi@wsr{ﬁ% support hand dpdor t
band 112 is g \Y; - L . it hout. .fur.t her adjustnent of
the oper abl etlézelmrigﬁelgé@t e g%@‘?%@@oﬁ@ﬁm%ﬁﬂ? v W]@niéj‘iéosupport
band 112 is riteateit nmaarise Eb@ﬁohédlﬁouxﬂi)%li"é %&rtﬁﬁbﬁﬁréﬁgh&pﬁgsﬁg@%ﬁ bol t
er . i's e bo

116, 118 of the support band 112 towards one ano

‘head and ﬁhebﬂbfimrg&arbeadsdﬂémmbmetﬂyﬁe Bheht 124 to nove so that they can
be passed through the 25 cross-shaped apertures 122 in the opposed ends
116, 118 of the support band 112. When the bolt 124 has been renoved from

e suneort Segss eyl ) 10 QAETRMS 3,2 oy 200, T ot 0210
ve” nserrca EAFQSBRRAAE SRVELF Hhodd e Ml LE Fehik eiarao 2o '°
that it can ke edgiiel WiRGufePuitth! §i%e' i the Y CHBNSG 2 £edsre Y& 130
10 support band 112 retains its original circumferential size, the bolt head
and worm gear mechanism of the bolt 124 are reinserted through the
cross-shaped apertures 122 in the opposed ends 116,118. This allows the
support band 112 to flex back to the circumferential size that it was
adjusted to during the pre-fitting step.
15
The beadlock 110 is retained tightly between the beads 131,133 of the tyre
130, and the tyre and beadlock 110 are then placed over the wheel rim

132 in the normal manner i.e. by using a press.

20 When the tyre 130 is fitted to the wheel rim 132, the feet 114 engage
against the surface of the wheel rim 132, ensuring that the support band
112 maintains a spaced relationship with the wheel rim 132. They provide
sufficient slippage to allow the beadlock 110 within the tyre 130 to be
fitted to the wheel rim 132. However, they prevent the support band 112
25  from scrgtchjng the wheel rim, and prevent any corrosion that may

otherwise be caused by dis-similar metal contact.

As in previously described embodiments, at least one of the feet 114 may
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5 between the beads 131,133 of the tyre 130. Wen the support band 11?’%\9&520%
inserted into the tyre 130, rel ease of the opposing ends 116,118 al

t he suppor WhHRI6412 to flex back towards its original cireonvceoential
size within the tyre. However, before the 10 support band 112 retains its
original ci rcg@n&eﬁent ial size, the bolt head and worm gear nechani sm of
the bolt 124 oH@y, aad mazy contgtyat keast oner monitohimgattvipeandmedeakPanen t he.

opposed ends : his allows the support band 112 to flex back to the
ci rcunf erentié&%@@%ﬁs{mﬁ was adjusted to during the pre-fitting step.

15 The beadl ock 110 is retained tightly between the beads 131, 133 of the
tyre 130, and the tyre and beadl ock 110 are then placed over the wheel rim

132 in the noals mRNNfRE: i1kt us r t 130 i s
fitted to the wheel rim 132, t%yf ?ﬁ?ﬂ?@ﬁe%@s&e%ﬂg\gg‘?@é@%eﬁ%ag% of

t he wheel 5ri ndifféPenties betwapnt foat lﬂmﬂlaSEHQO@iﬁ’er@ﬁﬂéros&-%@cﬁﬁﬁﬂtﬁa@? gizapaced
relationship with the wheel rim 132. They provide sufficient i ppage to
al | ow t he bedlpdeRred/ny Weight,rastdesctiped i 8@ previeus émbodtnémtss he wheel rim
132. However, they prevent the support band 112 25 from scratching the
wheel rim and prevent any corrosion that may otherw se be caused by

one of the ool TR oG sihen}eha ™ wnng eBetinieey edasti 0b 60 bo

hol | ow, and rgﬁgeﬁﬂrﬁzﬁid‘l?i préfSe @RSsFRBH BAAd'Y 195K LGS aﬂ:gag%tlg &8 Stgfreone

transmtting device.
10 beads 131,133.

Bach of the moulded rubber strips 121,123 includes an outer edge 125
(Figures 10 and 11) that, in use, engages, via friction, with an inner
portion of one of the tyre beads 131,133. The outer edge 125 may be
15 formed substantially flat, as shown in Figure 10. Alternatively, it may be

formed with a plurality of serrations, as shown in Figure 11.

In embodiments wherein the outer edge 125 of each of the moulded
rubber strips 121,123 is formed with a plurality of serrations, then the

20  outer edge 125 may be shaped to provide a perfect fit on the respective
tyre bead 131,133.

In other embodiments, the outer edge 125 of each of the strips 121,123
may be shaped so that is has a slightly smaller radius. In use, the beads
25 131,133 of a tyre automatically put pressure on the respective mounlded
rubber strips 121,123 when the sirips 121,123 push against the beads
131,133, This squeezes the slots 127 into which the support band 112 is
fitted in each of the sirips 121,123, assisting the strips 121,123 to grip
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Al so, the feet 114 may include at |east one indicating neans to 5

differenti ate between feet 114 having different cross-sectional shadeZ NOV 2004
size, depWR%®H46r wei ght, as described in the previous emwoordismnbso The
noul ded rubber strips 121,123 around the peripheral edges of the support
band 112 prevent the support band 112 from damaging the tyre 1o beads

131, 133. EacHbif respechve pesiphexsbiedge of the supRat b2ad 142l udes an outer edge
125 (Figures 10 and 11) that, in use, engages, via friction, with an inner
portion of one of the tyre beads 131, 133. The outer edge 125 may be 15

formed wion odsiibe fornBipeidE fidREn et b8 aifistitie thialloro te siof 427 ™ °
enmbodi nent s j OLt1er 5 c t ul ded _rubber
Sr i ps 120 1506 e WeripulIon , R ePadihs®AC Bulh AR B AADE out o0

‘edge 125 smy nbelestapkd Accopng\ofdtepih Rl ®bnf hhd And it yre
bead 131, 133. I n other enbodi mentghthﬁe outgr edge fggagi?ﬁgggtﬁh\éfh?ege

strips 121, 128d/oralyrbchaadapddihso It hatreby dksva thé ipgbisuye sAppiidedr by afeus. I n
use, the beﬁgs (ﬁgeé?ﬁ 133 of a_tyre automatically put presSure on the
respective m36# Qi dreads A3 bsl3Boaf a prevkidnto breadjusieds 121, 123 push
agai nst the beads 131,133. This squeezes the slots 127 into which the
support band 112 is fitted in each of the strips 121,123, assisting the

strips 121, 12@at i / 46_t heky respective.peripheral edge of
the support a%q%%%éﬁlggﬁg?l%ogza@b% (%6{{/ ﬁg_l Tﬁﬁﬁlﬁ’g sTPGFech A ng t he
strip mayo bechonmsérehtisl lRadbh)Ws!dBcAbed pléviobdly with reference to Figure

3.

In other embodiments of the invention, the support band 112 of the
beadlock 110 may include two support bands 112a,112b welded together

15 along their adjacent edges, as shown in Figure 12.

In such an embodiment of the invention, each of the support bands

112a,112b may include a series of apertures 136 so that two side by side

rows of feet 114 (not shown) may be provided along the length of the
20  support band 112,

The provision of two side by side rows of feet 114 depending from the

radially inner face of a support band 112 provides extra stability,

particularly when the beadlock is used on a relatively wide wheel rim 132,
25 ‘

The support band of the runflat assembly 10 described earlier with

reference to Figures 1 and 2, may be modified in a similar Inanner, so as

to provide two rows of feet 14 and provide exira support and stability
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each of the strips 121,123 to be adjusted. Such adjustnents can then' ?qmil 2004

made to tag‘g gc%,og\{t of depth adjustnent and snmall variations in whee
and/or tyr BRUEH S dt hs. 1t t hereby allows the pressure applrCedHy/otize

beadl ock 110 to beads 131,133 of a tyre 130 to be adjusted. The support

band 112 may be split at two equally spaced apart to circunferential

| ocati ons, aswgggé*‘?%ﬂhﬁ é&ﬁeaﬂ)slmﬁmatedm@rmaimﬁawmn &f alwhew her
enbodi ment s ojn{he i nvention, the support band 112 of the beadlock 110 nay
i ncl ude two support bands 112a, 112b wel ded together 15 along their

adj acent edges, as shown in Figure 12. In such an enbodi nent of the
I nvention, each of the support bands 112a,112b nay include a series of

apertures 136AscsHobat ihWBigirée 1 apiides. &%ﬁaﬁﬁss&ﬁ?ﬁi@%lﬁﬁé“ﬁgﬁ& may be

provi ded al ong the %en{gé? of the 20 support ban €of two
si de by sisde supperiobandeid21ddmgeiesdiogbindan4he147Rdk ' f of a
support band 112@? ovi des ex??g stability, particul ar%ﬂe\}}hie%@ﬁ% %dl ock
is used on a PePHEi Yerg theireadjpemit adges,18%. b weldingyupanrie aamEned shhe

runflat assenbly 10 deaﬁ;‘r' beﬂy_{garl ier wwth reference to Figures 1 and 2,
may be modifiB8 4t Peaflacka A g Andone dy seeuring an elongeta chammlanahbéeet 14

and provide bilit 3 01/ 87646 .12 Nov 2004
PCT/ GBOL/ 021 mﬁ%ﬁ%ﬁ%ﬁaﬁgﬁ’ﬁ&(g%b&%%y%% cat ngDWIhﬂaFﬂgmtlthel y W der
well of a wheel rim ‘

10 Each elongate channel member 150 is substantially C-shaped in cross-
section, and is open along one side, as shown in Figure 14. It is
preferably formed from a lightweight material to ensure that the overall
weight of the assembly is not greatly increased.

15 Each elongate channel member 150 is i)ositioned so that the free ends of
two side by side feet 144 pass throngh the open side of the channel
member 150, and are seated on an inner surface of a base portion of the

channel member 150.

20 Two steel strips 154,156 may be mounted across the ends of the channel
members 150 positioned over the pairs of side by side feet 144, so that
they extend parallel to the length of the support band 142.

Each of the steel strips 154,156 is substantially the same depth as the
25 suppér_t band 142, and is provided along one peripheral edge with a
moulded rubber strip 158. The moulded rubber strip 158 is substantially
the same as the moulded rubber strips 121,123 described earlier, and can

be formed with either 2 substantially flat engaging face 155, or a serrated
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As shown in Figures 13 and 14, runflat assenblies 140 in which thezqugw 2004

support band 142 conprises two bands 142a, 142b secured together si

si de al ongv@husT6i@dj acent edges, e.g. by welding, can be npdr&n@gnﬁg@ use
as a beadl ock. This is done by securing an el ongate channel nenber 150
across each pair of side by side feet 144, as shown in Figure 14. 10 Each

el ongat e chaemgiging fe a@@saﬁb@aﬁmm@hbyt@m@ﬂolaﬂdcrpss- sect i on,

and is open along one side, as shown in Figure 14. is preferably f or med
froma |lightweight material to ensure that the overall wei ght of the
i i ncreased. 15 Each el ongate _channel nenber 150 is

assenbly is t eat |

-posi ti oned sgﬂ%‘fﬁ’a ernatlpt assegily 140 medidicd; laéhb:yW%Y ireusedeas a beadlask, t hr ough
the open si (o] 150 r ated .on an i nner
surface of gﬁlﬁ éséggﬁg’hfiIBQOS‘PI'tefIh‘gﬂBPnQnW@ rrﬁ%rtﬁzi%gl.e @%@Péd 5&trips
+154, 156 npy M89Sof Sy ers 150

posi tioned ov agtehtggg%fi?g lg? IEE t%ggsllgi I%tgﬁtﬁ]%?f{}ggéglﬁg& mtﬂﬁ)éy 18t end
paral l el to inh@elt9ro16004s gﬁwﬁwp?ﬁrer 142. Each of the steel strips
154,156 is substantlally t he sane th as the 25 support band 142, and is
provi ded al ong one peripheral edge W|th a noul ded rubber strip 158. The

nmoul ded rubber strip 158 is substantially the same as the noul ded rubber
strips 121, 148 agiusimentaemaber &7) aamrdcmg]to oo dmborithent DI the timesntion

subst anti al agi n or a serrated 34 1 2 NOV 2004 WO
01/ 87646 PC‘I*%(‘%@ n‘%@%&%&%% 1 ace as described with reference to
Figures 10 and 11. Wen the runflat assenbly 140 nodified in this way is
used as a beadl ock,

The adjustment member 170 comprises an elongate threaded bolt 172
provided with a bolt head 174 at one of its ends. A standard lock nut 176
is screwed onto the threads of the bolt 172 at its other end.

15 Both the lock nut 176 and the bolt head 174 include a cylindrical retainer
member, or roller, 178 in combination therewith. The operable length of
the threaded bolt 172 extends between the rollers 178.

The adjustment member 170 can be used in any of the previously
20  described runflat and beadlock embodiments to adjust the circumference

of the support band 12, in a similar manner to that described with

reference to Figures 6a-6¢. In such use, the roller 178 portions of the lock

nut 176 and of the bolt head 174 are drawn against curved lip portions of

the support band to prevent disengagement of the adjustment member 170
25 from the support band.

The adjustment member 170 shown in Figures 15 and 16 includes a coiled
spring 180 located between the bolt head 174 and its associated roller 178.
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the assenbly is located within a tyre 160 so that the rubber strips 158 52004
engage theéﬁigds.mz of the tyre, and retain the assenbly 140 in po§i2tN%Y1

in the tyr B8764% shown in Fi gure 13. An adjustnent nmenbepciAikoapsizndi Nng
to an enbodi nent of the invention is shown in Figures 15 and 16. 10 The

adj ust nent negber 1791 cogﬁéi ggs an el ongate threaded bolt 172 provided
with a bolt hedf atPIe 180 ensurendiat thesbelhdwad 1%k landuits Bé6ocihed

screwed onto t S bol t 2 at [ts other end. 15 Both the | ock
nut 176 and t%&eﬁgoﬁfﬂ%a%ﬁ%&%ﬂaﬂ eé@i}??‘iwéﬂﬁ‘%ﬂe aparhifroan eaghrither. or
roller, 178 iWaRek 02 i B erabl el ength. of , the threaded
bolt 172 extends bet mee’r}%?h%ﬂé?%ﬁvé@éh fggﬁhgﬁgnacﬁ’ﬁg%ﬁ cdnsppige 180 tean be
used in any ofravide grdadesuphinst 3hidk $d | 190 chdtendng, Peadl ock

enbodi ments to adj ust theuig!ar cSumc er eﬁrg{ek@?{% %gagﬁgggfa?g%and 12, in a

simlar n#nner to that described with reference to Figures 6a-6¢. |In such
use, the rol I,f 178 portions of the lock nut 176 and of the bolt head 174

Sre drawn aga ftSPEngv plipwisothei ?r%ﬁab}e loelnggn ﬁmerho%baﬂg, t&mégﬂqgé "

| sengagenent adj yust nent er 17 5 fromthe support band. e
adj ustg rrgnt werr?@SFSt T’% &ﬁ%ﬁmﬁoﬁg@ﬁrl@%@s@%mﬁmt mevingdhe dodomkied 76spri ng
180 | ocat ed d 4 and jits assqgciated roller 178. 35 WO
01/ 87646 1 2%g%oﬁgﬁﬁc%éé@%oﬁg&sma@éi vl &Srgﬁ%@@d Eftk wassbe hat
the bol t headndvedi, anghindhe H0CbREd spfifl 118 1daREealhBi A F4, so

predeterm ned di stance apart om ea
10 increasing the operable length of the bolt 172.

When the sprung biassed roller 178 is refeased, the springr 180 forces it
back into its normal position, a predetermined distance away from the bolt

head 174, so returning the operable length of the bolt 172 to its previous

15  size.

This is particularly advantageous when used in a beadlock because it
allows the operable length of the bolt 172 to be temporarily increased

during fitting of the adjustment means to the support band located within a
20  tyre.

In other embodiments of the jnvention, the support band may be provided

with a strip on its radially outer surface that is formed from a resilient

material. The strip may be a relatively thick rubber strip that is bonded to
25 the radially outer surface of the support band.

The use of such a strip on the radially outer surface of the support band is

particularly advantageous during a runflat in an off-road situation. This is
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Washers 182,184 are provided at either end of the coiled spring 18G joy 2004

provi de surfaces against which the spring 180 can engage. 5 The spring 180
al l ows thevOPEBHHfe | ength of the bolt 172, between the rekhgrsid78y to be
tenporarily increased without noving the |ock nut 176. This is because the
roller 178 associated with the bolt head 174 can be noved, against the

bi as. of the Beaurg it 8muld pravide sohe shoick doearptioind, so 1o increasing the
operabl e I ength of the bolt 172. When the sprung biassed roller 178 is

rel eased, the spring 180 forces it back into its normal position, a

pr edet er m ne i St f the bolt . head 174, . so returning the
operabl e | en%ﬁ wlcsjef W@@Wpa{fi’;@&eﬁs&%}’&ﬁ Bfs %@l&@% to reduce
particularly ﬁﬁﬂﬁ n ' . i al lows the
oper abl e Ieng?ﬂ of ?ﬁgﬁgﬁ??p%5%%§§ﬁﬁgp?gﬁ%@?ﬁ??ﬁguﬁﬁggﬁgggﬁhkﬁﬁﬁﬂhSDfitting
'of the adjustiesipprenbsnd and e spport band located within a 20 tyre. In
ot her enbodi nents of the invention, the support band may be provided wth
a striponits radially outer surface that is forned froma resilient
material. The strip nay be a relatively thick rubber strip that is bonded
to 25 the radially outer surface of the support band. The use of such a
strip on the radially outer surface of the support band is particularly
advant ageous during a runflat in an off-road situation. This is 36 12 NOV
2CO WD 01/ 87646 because it woul d provi de sonme shock absorption.

PCTI GB01/ 0210
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A tyre rubber conpatible grease nmay be used, inside the tyre, to reduce
theyterrperature '[rﬁat i's c?eat ed as a result of friction between thd zwowp%ﬁé
on 5 the support band and the tyre. 37 1 2 N OV 200 CLAIMS 1. An assenbly
for location around a wheel rimconprising an annular 5 support band (12)
being forned of a relatively inextensible material and being split at at

| east one circunferential |ocation to define a pair of opposed ends (16,
18), adjustnent neans (24) operably associated with the support band for
enabl i ng adj ustment of the diameter of the support band, characterised in
that sai@IsABM&t band (12) being adapted to selectively receive a
plurality of feet 10 (14) fornmed froma relatively tough, |oad-bearing,
non-netallic material, to forma spacing neans depending fromthe radially
inner face (34) of the support band which in use is seated upon the wheel
rim(32) and maintains the support band in a spaced apart relationship

0 el o S e B S ey
SR M R S N
cuppor t ot 1) eAskng SRR e DGR s Rl ab8PRgs e a1
Cpaci ng magha e Sgstficht et (205 oBREDIT st oS n aPRP Bghi o oo e
upon t Bgoérx%abgglnggé%@%qni@ﬁé gf ggé; gieagﬁeﬁewﬁtﬂﬂ%rsdﬁpto?t BQﬁd.,Oéljfﬁ‘rac{eerfsted {Ptna al n
said support band (12) being adapted to selectively receive a plurality of feet
10 (14) formed from a relatively tough, load-bearing, non-metallic material, to
form a spacing means depending from the radially inner face (34) of the
support band which in use is seated upon the wheel rim (32) and maintains the
support band in a spaced apart relationship with the wheel rim, the feet (14)
are detachably engageable with the support band (12), such that feet of
15 different shapes and/or sizes may be chosen to permit tailoring of the spacing

means to fit the wheel rim.

2. An assembly as claimed in Claim I adapted for Jocation in a well (30)
of the wheel rim.
20
3. An assembly as claimed in Claim 2 wherein the support band (12) has
an axial width substantially the same as the width of the mouth of the well
(30) and each of the feet (14) forming the spacing means has a shape, in
cross-section, which enables it to be seated upon the floor of the well and,
25 together with the other feet, maintain the support band (12) in a spaced

relationship with the wheel rim.
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relationship with the wheel rim 38 1 2 NOV 2004 4. An assenbly as cl ai ned
in Claim| adapted to resiliently urge the beads (131, 133) of a t$r2eND¥t4§04
abutrment with the wheel rim 5. An assenbly as clainmed in Claim4 wherein

t he support band (12) has 5 an axial width substantially the sane as the
wi dth of the wheel rim 6. An assenbly as clained in aim5 wherein the
support band (12) includes a strip (121, 123) positioned on each of its
two outer peripheral 10 edges, the strip being noulded froma resilient
material. 7. An assenbly as clainmed in Claim6 wherein each of the noul ded
strips ifcl udda assembly @ssclaimed in (Jabntleadaptgd o (2@entlyruigeheBeadsgr i p
bet ween érﬁhstri ps. and the beads of the tyre. 15 8. An assenbly as clai nmed
in dai md3hdB8)wlanbie antq Abutmentasthsheivdeeeliniol. udes serrations al ong
its outer edges (125). 9. An assenbly as clainmed in any preceding claim
wherein each foot (14) 20 includes at |east one indicating nmeans by which

a user cap determ ne the cross-sectjional shape/.size/depth and/ or wei ght of
the foot. 51'10. %&mbgwsaglaepﬁﬁ&éhtf%ﬁéﬁyw P@E&éﬁ@%ﬁ%@r@% hag
| east 0ne - 5a] I Liyof  feet is hollow,and.includes at |east one
Toni tor nagﬁ)é’éﬁ??gﬁéﬁé%%“%ng’e@&%mﬁaﬁ ¥ ?ﬁﬁled‘é(i'?ﬁéglfmég 1 2 NOV 2004
11. An assenbly as clained in any preceding claimwherein the support band
(12) is adapted to receive said feet (14) by the provision of a plurality
of apertures (36) that are spaced about, and extend between opposing faces
of ,

6. An assembly as claimed in Claim 5 wherein the support band (12)

includes a strip (121, 123) positioned on each of its two outer peripheral

10  edges, the strip being moulded from a resilient material.

7. An assembly as claimed in Claim 6 wherein each of the moulded strips
includes formations along its outer edges (125) for improving grip between
the strips and the beads of the tyre.

15
8. An assembly as claimed in Claim 7 wherein each of the moulded strips

includes serrations along its outer edges (125).

9. An assembly as claimed in any preceding claim wherein each foot (14)
20 includes at least one indicating means by which a user can determine the

cross-sectional shape/size/depth and/or weight of the foot.

10.  An assembly as claimed in any preceding claim wherein at least one of

said plurality of feet is hollow and includes at least one monitoring device and

I
h

at least one transmitting device.



the support band (12). 5 12. An assenbly as claimed in Caim 1l wherein at
| east a portion (42) of each foot is detachably engageable wthi wm\ﬁo?‘m
the apertures (36) in the support band. 10 13. An assenbly as cla i
Claim10 or Cains 11 or 12 when dependent on O aim 10 wherein the _
transmtting portion of the at |east one transmtting device is located in
the portion (42) of the hollow foot that is detachably engageable w thin
one of the apertures (36) in the support band. 15 14. An assenbly as
claimed ip CGaim1ll or 12 wherein each of the plurality of apertures (36)
i s circul b i nABhagemblydasadainiesbin (@) preedditgsclamm ewbergingthepsuppam (42)

that is cyli |.cal |n shape and is, detachably engageable within one of

t he aper t%@@?{%.a%t@g 10 receavs saidl (et 16) Hyribe pr@vmlanLﬁflmpWrahéy oft he
engagi n ortion i ncl udes ounded. free d (44) that, in_use

pr gt ?udgsglﬁﬁl&rﬁa ﬁggﬁ)éhﬁé%é?@véﬁ aéﬁ‘é’bt%?ﬁ@ﬂfggeweab 9§ﬁﬁsmga§a6@sa@ﬂ;}a? in
an r ecegli | aj in the support 25 band is split at two, equally
sp)e/lcgd a?&gﬁpﬁﬂﬁ]ﬁﬁféﬁl al locations. 40 1 2 NOV 201, 17. An assenbly as
claimgd in any preceding claimuwherein each of the opposed ends of the
support band includes a curved lip portion (20). 18. An assenbly as cl ai ned

S o 2 A B IR L) R g o
assebl y o Tl o g o ol e R e o 2P SRS g A8
support band.

10 13. An assembly as claimed in Claim 10 or Claims 11 or 12 when
dependent on Claim 10 wherein the transmitting portion of the at least one
transmitting device is located in the portion (42) of the hollow foot that is

detachably engageable within one of the apertures (36) in the support band.

15 14.  An assembly as claimed in Claim 11 or 12 wherein each of the plurality
of apertures (36) is circular in shape, and each foot (14) includes an engaging
portion (42) that is cylindrical in shape and is detachably engageable within
one of the apertures (36). '

20 15. An assembly as claimed in Claim 14 wherein the engaging portion (42)
includes a rounded free end (44) that in use protrudes through the respective

aperture.

16.  An assembly as claimed in any preceding claim wherein the support

25 band is split at two, equally spaced apart, circumferential locations.
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10 neans is spring biased.. 20. A kit of parts for formng a tailor gf}ﬂ[ﬁ, o0
runflat or beadl ock assenbly for |ocation around a wheel ri mcorrprT I'hg an
annul ar support band (12) fornmed of a relatively inextensible material and
split at at |least one 15 circunferential |ocation to define a pair of
opposed ends (16, 18), and adjustnent neans (24) for tightening the band
(12) characterised in that the kit further includes a plurality of feet
(14) of different shapes and/or sizes forned froma relatively tough,

| oad-bearjng, non-netallic material, 'and in that said support band is
adapt ed t b/ sel A&t assempblyeawiolaimsae lnranybpée@dmgeclaentwhzw%eacih oftthed of
roduci ng a runfl at or beadl ock assenbly for fitnent to, a eel rim

Eonpri Si n@ﬁ@?@%s?réiﬁsofﬁhes@wﬂ h@na Ipelydgs i gurgedilgeportion (20)m feet  of

di fferent shapes and/or sizes, and fitting the selected feet to a support
band (12) so that the feet depend froma radially inner face of the

support bppd. 23 élélsembly as claimed in Claim 17 wherein each of the curved lip
5 portions includes an ancillary spacer means (52) formed from a plastics
material depending from the radially inner surface of the lip portion at its free

end.

19.  An assembly as claimed in any preceding claim wherein the adjustment

10 means is spring biased.

20. A kit of parts for forming a tailor-made runflat or beadlock assembly
for Iocatioh around a wheel rim comprising an annular support band (12)
formed of a relatively inextensible material and split at at least one
15 circumferential location to define a pair of opposed ends (16, 18), and
adjustment means (24) for tightening the band (12) characterised in that the
kit further includes a plurality of feet (14) of different shapes and/or sizes
formed from a relatively tough, load-bearing, non-metallic material, and in
that said support band is adapted to selectively receive one or more of the feet.
20
21. A method of producing a runflat or beadlock assembly for fitment to a
wheel rim comprising the steps of selecting a plurality of feet (14) from feet
of different shapes and/or sizes, and fitting the selected feet to a support band
(12) so that the feet depend from a radially inner face of the support band.
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