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WD 2004/ 069564 PCT/ GB2004/ 000428 A WHEEL UNI' T The
invention relates to a wheel unit including a whee
tyre and a runfl at assenbl yPCBHGB2004/000428
vehi cl e wheel normally conprises a pneunatic tyre
supported upon a wheel rim The wheel rimusually
i ncludes a pair of axifRWHERRAENTE®Nnul ar fl anges
agai nst which the beads of the tyre are sealingly
seated, in use. 10 In between the pair of annul ar

flanges Qf a one-piece eeI eel rim usually
iThel nyestign elates; Hae, Whes Wﬁ? 17§ anthecd fiap prjeumatio

the t eive the beads of the tyre to enable
q:ﬁaeh{nﬁagéxs%egg ed over one of the annul ar
fI anges. 15 In the event of a puncture while a wheel
is rotating on a vehicle (herein referred to as a
"X urhide wheslaiéramdl)y comipsispoaspidumitic tyfeesippoted tpon a
sufficiently deflated, to come off the wheel rimas a
relaagl rinaf Théy evhqeil élrb aistelleindndesga paw ofwiially spagagi apnular
ppens, .st ee ntr,ol .gf the whee and us the
P abainyhi eadsef fie HEe RkcHA 1?@%9@6’& g use.
runfl at assen‘olles that, during fitnment of a tyre on a
wheel rim is fitted to block off the well and thereby
HheeeRten fike PERASE AinuldhBadgdsoenbatipiged %elﬁptﬂe wh8el rim
However, during installation of known runfl at
asaalip ndades havelbts, adfringhftting/aed nersovadeof mcaylsed receives
one_side of the well to rOV|de access to the
dhel bardsool thestyss faenahie dhe tye tp lhwaéﬁe%%ern%wm?mannular
gfads are then arranged on opposite sides of the well
Sinstallation of the runflat assenbly,

In the event of a puncture while a wheel is rotating on a vehicle (herein
referred to as a “runflat operation™) it is possible for the tyre, if sufficiently
deflated, to come off the wheel rim as a result of the tyre beads entering the
well. If this happens, steerage control of the wheel, and thus the vehicle,

may be lost.

It is known to provide runflat assemblies that, during fitment of a tyre on a
wheel rim, is fitted to block off the well and thereby prevent the beads of
the tyre entering the well.

However, during installation of known runflat assemblies, the beads of the
tyre must be located on one side of the well to provide access to the well
and allow installation of the runflat assembly. The beads are then arranged
on opposite sides of the well after installation of the runflat assembly,

thereby permitting inflation of the tyre.
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w@bootloedsssavent i on there i s provided a wheel

thereby permtting inflation of the tyre. 30 WD
2004/ 069564 PCT/ GB2004/ 000428 According to an aspect

conprising a wheel rim a pneumatic tyre receivable on
the wheel rimand a runflat assenbly adapted to be
seated on the wheel rimto close off a well provided
in the wheel rim the runflat assenbly including an

anEddrdihg SoSMPROFdet RAdthe WAk €dtidnS tHeddl i pryvided andabtieutio
an expanded condition, the runflat assenbly |nclud|ng

cqmmmg oWheelain, a@aﬁl@r@@m rpeecsiyabletathgivgheghrim and 4

t t
R T bR S TR s R et
CRAUSRIel A BEPRAEE] %ﬂ,y tHed r&ﬁlatcéb@éﬁlﬁléi esklb@ing &Rdinalilay
contracted condition, the su E ort bo when In its 1o

mppnﬂé@dgowmhnena@ellwxp & taven @ipamdfel @qndetlon the

d fit t of.th t t
AT SROBABR S Br e firan Te b b FecttEEivia an
o&éﬁ?@;férﬁféd%a@@ Eéélgnﬁc‘ﬂ?esébﬂaﬁ:ﬁ%ﬁrﬁb'% $AkA activated

to permt t contraction neans to be
dpgngtoparable oaute tshlepcsruﬂmdyt toboaiyset thebeupyaudi dlody to be

contracted to seat the r t as
rq%fqaefeéﬁaéeraé%ag ly; gty fsteaélqngltt% wapﬁq%{} Wﬂh%érh“s

bérkg'g%xé?tf Q ﬁ&]ﬂ?ﬁ ngg? rigchttécp rith V[hé‘g hngg%tfﬁfnent of the

evvhee rrm vi si on of

rpﬂﬁ‘uh@hc&;‘:ﬁee@fo th,e wagélngmamdEsn &nd@bétﬁmausﬁwﬁﬁmnt sifitho t}tre
od¥ permts the runflat assenbly to be fitted on a

ICOIFtF%‘FEPﬁ ERGARF DRINE acgessibie ﬂ@rwgh sqifj apenmgfaceie the
t
n%llgctzx mﬁeaﬁsq %gfo%re?ﬁéd \%L ELLS%ethg %bef't %Hgﬁ?ﬁ%qugﬁélly

a Sl ze

p&frﬂ%abteﬂ%adehﬂﬂleofunﬂah Qsapigyinythel Whid ﬁl’ﬁetot sloge bIf the
internally spaced fromthe beads of the tyre prior to

fivellj thy suprort Yedy,orhemin iheeitractad coadifionh bpabg acHamictes
t greater than that of the wheel rim.

The provision of a runflat assembly having an expandable annular support
body permits the runflat assembly to be fitted on a wheel rim from within
the tyre. This is because it permits the circumferential size of the support
body to be expanded to a size which is large enough to permit location of
the assembly within the tyre to be internally spaced from the beads of the
tyre prior to fitting the tyre on the wheel rim, and thereby enables the
support body to be passed over the wheel rim whilst within the tyre.
Provision of contraction means which are adapted to be operated through an
opening in the wheel rim enables the beads of the tyre to be seated on the
rim prior to operation of the contraction means. This considerably

simplifies fitment of the runflat assembly.

unP¢T/GB2004/000428
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support body to be passed over the wheel rim whil st
within the tyre. 25 Provision of contraction neans

in the wheel rimenables the beads of the tyre to be
seated on the rimprior to operation of the
contraction nmeans. This considerably sinplifies
fitment of the runflat assenbly. 2 WD 2004/ 069564

P CBR04r 00448 Bbdy ainubesferabbpofdrnipddyfiom separate
preferably forned fromseparate circunferentially

esircamferegtialdy rratensiing sgemepét heald gethes Boibe agqutistion

neans. 5 The contraction neans nay include an annul ar
blgﬁ%ls\‘/vhi chis radially contractible to a contracted
condition and operably associated with the support
body to cause contraction of the support body on
cBim capiradionofepte mahmalede santhnuizebandhibach bnradiply

preferably split, at at |east on cineunferential.
I‘B’&‘ﬁrtafﬁlﬁlett& 8 echnﬁéc%gpﬁoglﬁﬁméh 3%& W abﬁﬂ n%sg%cté%% Se] I%}e
| QupBbATRIIF RS Yadddr doABhctidiCb LGl REpS6R BBEY Bh CBRBAGION of the
operably associated with the annular band for

aadjnudrabbyd.c Thaeetniulg thaed ojp gpeefdrablid ssplibgett laérleagt one
permt. expansi on and ntraction of, t support band.
e BT ORT datahB ol e GPORINEL ] St URHA assembly
r | s, MR Wcthed With th
r tgktqg ]?yfuﬁg%tﬁggﬁg%gﬁglomtlﬁ% opdp?gse gndg of ttlwe ©
asmul arbapdridr adjdstalslyengagealy the wppbsedanikds tegetler to permit
provi ded on the ot her, end of _the annular band. In
seanEnn aaf serractionof thoHpPettdanfeans is operable to
expand or contract the annular band on rotation of the
gear. This is advantageous as it enables a shaft
| A preftired sbbdiaRnBob theawidritioal thercodfedot reansinafidet a

be inserted through the opening in the rimto engage

ay@rm gear which is rofatably mounted on one of the opposed ends of the
annular band and is engageable with rack teeth provided on the other end of
the annular band. In such embodiments, the connector means is operable to
expand or contract the annular band on rotation of the gear. This is
advantageous as it enables a shaft implement, such as a screwdriver or

driven shaft to be inserted through the opening in the rim to engage and

rotationally drive the gear.

Alternatively, the contraction means may further include an actuator in the
form of a shaft having a slot through which the band passes; contraction/
expansion of the band being effected by rotation of the shaft to cause the

band to be wound or unwound about the shaft.

Preferably a ratchet gear is mounted on the shaft which is engageable with a

pawl to thereby prevent rotation of the shaft in the direction which causes

PP GBR@4/000428
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rotationally drive the gear. Alternatively, the
contraction neans may further include an actuator in

wo b@4/06w64m of a shaft having a sl ot through whPChGBh@4/000428

band passes; contraction/ 25 expansion of the band
being effected by rotation of the shaft to cause the
band to be wound or unwound about the shaft.
Preferably a ratchet gear is nounted on the shaft
Whkvedting of REABARDIRL W prevents ngﬂnsicﬂl sihide elpyulpr exedtmtil
rotation of the shaft in the direction which causes 3
\i® py0lds 08e864. PCT/ GB2004/ 000428 unwi ndi ng of the
band and so prevents expansi on of the annul ar band
until the pawl is released. Preferably, in such

PRDRMHLIE NThSsuch NEnbRRERE O theBaieclod héiek fuRbbdrRSudes D

rel ease 'l ever to disengage the pawl and permt
eolpasesiever tf disergagenilieapawlbansdpempiefesparsion af dless anmplar
g}aigf opening in the rimis constituted by the val ve

BB%i ng provided in the wheel rimin which a pneumatic
valve for inflating 1o the tyre is normally seated.
To enhance the fit of the runflat assenbly on the
Bhefelably rccdshidly, wafd apenias se i yimray comstitutde by therealye
which is located internally of .the annul ar . suppoft..
spayingievided iz theewheed g 0 PRI 2 RESUIRIIST VA4S %@‘ nflating

[ ondi i hze 15 and shape to the
E@%@ﬁ?%@%ﬁ?@%ygﬁmﬁﬁe wel |l provided in the wheel rim
Preferably the Iiner is detachably connected to the

annul ar s;gport body to enable liners of  different

shrmpelanse ke fitgofhtheamngahatembleoar g| Wheshdimn g Binflat
SORER S R, S A Lo ST S
RUPH&E bB Ay, aflk *kds¥-sBayanel thBéiner preferably corresponding in size
and shape to the cross-section of the well provided in the wheel rim.
Preferably the liner is detachably connected to the annular support body to

enable liners of different shapes/sizes to be attached.

Preferably the annular support body is formed of a relatively rigid material
and has an outer circumferential face which projects radially beyond the

annular flange of the wheel rim.

In a particularly preferred embodiment, the sectional support body may
have axially projecting formations engageable with opposed beads of the
pneumatic tyre in order to hold the opposed beads in abutment with adjacent

annular flanges of the wheel rim.

The runflat assembly may include an outer annular support band which is
rotatably mounted on the annular support body, preferably by a series of

roller bearings located therebetween.
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annul ar flange of the wheel rim In a particularly
preferred enbodi nent, the sectional support body may

opposed beads of the 25 pneunatic tyre in order to
hol d the opposed beads in abutnment w th adjacent
annul ar flanges of the wheel rim The runflat assenbly
may i nclude an outer annul ar support band which is
rotatably nmounted on the annul ar support body,
preferably by a series of 3o roller bearings |ocated
tﬂmsebntwenwhm \mtmow clefsied, PET/iCB200441000428 tyre is

Thug g R e b 30 g ol fand M R e s

L2 The g)gom'oh S a'ilrkﬁlté’ikh‘?ﬁhla'r Suppct eaﬁcn g;«hlarms movable
prOVI |on

an outer annul ar support band, whi ch
nieltaivk o She elmtortyeodyy ehfitdes apdpfated bpckyto retmdoteéstn& to the
defl ated tyre to rotate relatjive t wheel

rwhesl an adﬁ@ﬂ&& ORSHALQM AREeRy Fedytias A‘éw%?ﬁ beteen dht fegand
tt'ih% i %*Q?W °rhil NEhles e eIR! ¥5 thEhiaé? | E?Hﬁgsddﬁ}% a

i SK 0 e splitting during a
omﬂat bpdratiéd) chnenabibes thtievisbkéh a junflat comditiad, to travel a
condition, to travel a significant distance, e.qg.
SQEWﬁCQUChﬁé@ﬁdPﬁ@ 5Pkmanot her aspect of the invention
there is provided a nethod of fitting the pneumatic
tyre and the runflat assenbly on to the wheel rim of

th@c&hﬁ@ tot’dﬂothe@%s?&ﬁ iof gk RireMeord Nekd!t Rovides astemsd of
(i) 'expanding the annul ar support body and

| ﬁttmg thg poiematie dyrgrandithe supiharassaobly au thihe whesl rim of
PRSI a4 ot b b AR € Ty vt
(i)  expanding the annular support body and locating the annular
support body within the pneumatic tyre;
(ii) fitting the pneumatic tyre with the annular support body located
therein on to the wheel rim; and
(iii) contracting the annular support band to seat the runflat
assembly on the wheel rim by operating the contracting means

via the opening in the wheel rim.

Preferably, step (ii) further includes the sub-steps of:

(a) rotating the pneumatic tyre about the wheel rim until the
annular support body is oriented in a predetermined rotational
position relative to the wheel rim so that the contracting means
is aligned with said opening;

(b) inflating the pneumatic tyre to cause the beads of the tyre to seat
on the wheel rim; and

()  deflating the pneumatic tyre.
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therein on to the wheel rim and (iii) contracting the
annul ar support band to seat the runflat assenbly on

via the opening in the wheel rim Preferably, step
(ii) further includes the sub-steps of (a) rotating
the pneunatic tyre about the wheel rimuntil the

annul ar support body is oriented in a predetermn ned

r PleddriednghbodmenRSoft therintv@ltdhi Wil héwteedwaaBed, rugnwap of

that the contracting nmeans is aligned with said ,
openlimgting bxamples.awigrafenenem éethe iaccampanying czarsags He
beads of the tyre to seat on the wheel rim and (c)
d&fi8t i ng the pneumatic tyre. 30 5 WD 2004/ 069564
PCT/ GB2004/ 000428 Preferred enbodi nents of the
invention will now be described, by way of

non- | Rigutes g4 eshawph esheehiuniit acsoediegde anocmbediment of the

accompanyi n raw n in whi.ch: 5 Fjgures 1-4 show a
WREERrHrT A G ePISHITHE SYFe b BepHEm:

| Ve sdga 8heldatiTBAbw Ir ah NG UHTRLE Tyl At s Qb1 &f
wheel Fim Figure iIs a schematic view of an actuator
othetwieel wnif bfFigassell y of the wheel unit of Figures
1-4 Figure 6 is_a side view of the actuator of Figure
5. 10Figvg s apide vigweoldhe agator 6hHIZUKS ew of the

e U3 B USSR AT o
Figure 8 is a schematic perspective view of a wheel unit according to a
further embodiment of the invention showing the support body in an
expanded condition;
Figure 9 is a schematic view of a connector of the runflat assembly of
the wheel unit of Figure 8;
Figure 10 is a schematic part perspective view of the wheel unit of
Figure 8 shown in its contracted condition; and

Figure 11 is a schematic view of a connector of the runflat assembly of

a wheel unit according to a yet further embodiment of the invention.

A wheel unit 10 according to an embodiment of the invention is shown in

Figures 1-7.

The wheel unit 10 includes a wheel rim 12 and a pneumatic tyre 14, which
is receivable on the wheel rim 12. The wheel unit 10 also includes a runflat
assembly 16 adapted to be seated on the wheel rim 12, preferably on
opposed sides 18,20 of a well 22 formed in the wheel rim 12.

The runflat assembly 16 includes an annular support body 24, which is

preferably formed of a rigid material. The support body 24 preferably

6

rimby operating the contracting neBCIEGB2@4/000428
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further enbodi nent of the invention show ng the
support body in an expanded condition; Figure 9 is a

of 15 the wheel unit of Figure 8, Figure 10 is a
schematic part perspective view of the wheel unit of
Figure 8 shown in its contracted condition; and Figure
11 is a schematic view of a connector of the runflat
amshidss y phirality offtérelmifierehtidbeentehdigy tentente2 6 fasrshbemn in
enbodi nent of the invention. 20 A wheel unit 10
akigsrdiSigbech o Hivnsenmens 4 RIREraHY epRMBIASESs a s HvuRart

[ j. .- he. [ .ynit 10 i ncludes a wheel
 ouli b EP bl JSAREELMT, ¢ (D Lhe! S

recei vabl e on the wheel rim12. The wheel unit 10 al so

includes a runflat assenbly 16 adapted to be seated
ohhe Kepretiebpdy 2 preferg e fineladesyfoyn cirgpipéerentialis exstending

18, 20 of Il 22.f dinth | rim,12, Th
isprent 2 ot Pion FERGe SR eI I SreP RSty
284 1Bk ¢XiklPy ex3thndb&/Ertedtyd. FRIdMR &xPhnstord bt Hontraction of
mat eri al. The support body 24 preferably 6 WO

208 40ppes 6ad P2 fGB260419 @0UR8ed iising aulesmaapbandl§ hgusstl
circunferentiall tendin nment.s 26,.as shawn_i
Criffitots sopaes boty Bhe The ek 28 T Brirabl s AL A
AlW0s t ' i astics nmaterial .
SS&I']#S)@% % peg Fétm%%%/eﬂg%@%ra ge e # asgflggfsﬁg’%lu des four
circunferentially extending segnents 26. The

provi sion of these segnents 26 _enabl es, t he_suppor )
by $he ombpanat SRAV) iy Fighiesn brdel cOBRRGLIOR: %%ﬁh@gewiﬁff is

eémdolﬁil‘?gngl 9&{]5{09%} RMicklincludes a rotatable shaft 32 having a
slot 34 passing therethrough. As shown schematically in Figure 5, the band
28 is fed through the slot 34 and, on rotation of the shaft 32, the band 28 is
wound or unwound about the shaft 32 causing contraction or expansion of

the band 28 respectively.

To restrict rotation of the shaft 32 to one direction only, the actuator 30
preferably includes a ratchet gear 36 mounted on the shaft 32 for
engagement with a pawl 38 (Figure 6) pivotally mounted in the actuator 30

relative to the ratchet gear 36.

In the embodiment shown in Figures 1-7, engagement between the ratchet
gear 36 and the pawl 38 restricts rotation of the shaft 32 so that the shaft 32
can only be rotated to wind the band 28 about the shaft 32, and thereby

cause contraction of the band 28.
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the support body 24 is preferably achieved using an
annul ar band 28 housed wthin the support body 24.

strip of non-extensible tensile material, such as
steel. In the enbodi nent shown in Figures 1-7,
contraction of the band 28 is achieved using an
actuator 30, which includes a rotatable shaft 32

hané Aguator 30 @lsotefotdbdy hg:lﬁdme abitvhet@heasdeveh wn shown).
schematically in Figure 5 the band 15 28 js fed

t ﬂn@@gwtlpn of thegreleaae lower, mpawl 3] isghiscagagietramdhe rajohet

okt Ry b e B bR 57 ne band 28

respectively. To restrict rotation of the shaft 32 to
one direction only, the actuator 30 20 preferably
i hc thisl embedimersh e bana 28anatohatselit ehat kast pag ﬂOCS\EOﬂ de

-ﬁgfw’egﬁ&%s&%ﬁ Fp8 3P ety Rl PRI plogRR 68
51;[) pdi8d RIROs WEINLs BRNWe leRp s &shtdction Sﬂﬂﬁgﬁi{ﬁ a@

ween the ratchet 25 gear 36 and the paw
restrlcts rotatlon of the shaft 32 so that the shaft

O B Sl B S A
oA T RALIRONT 19,3 i

(8d0.shown). On actuation of the rel ease | ever, the

paw 38 is disengaged fromthe ratchet gear 36

permtting expansion of the band 28. 5 In this

e . I

LB GEBbgnloE BB Ss TR0 bl of buo Mgy Wi o

aplurdlgpy asf 88(111 pdineatlprspaced aacle cleethhel4 Qpl@ﬁﬁeecy)eeﬂ@naﬁl
It

wel |l as faci at e expansi on/ contracti on of the band
owidthwise thereof.

A connector 46 preferably connects the opposed ends 40,42 together. The
connector 46 is fixed to one end 40 of the band 28 and includes a worm gear
48 (Figure 9). The worm gear 48 has a helical thread 50 engageable with the
rack teeth 44 on the other end 42 of the band 28.

The separation of adjacent rack teeth 44 formed in the band 28, and the size
of the helical thread 50 formed on the worm gear 48, is preferably chosen
such that, on rotation of the worm gear 48, engagement of the helical thread
50 with the rack teeth 44 on the band 28 causes movement of the one end 40
of the band 28 relative to the other end 42 of the band 28. It thereby controls
the diametrical size of the annulus defined by the band 28.

In the embodiment shown in Figures 1-7, the runflat assembly 16 preferably

includes a liner 52 on an inner surface 54 of the support body 24. The liner

8
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I n anot her enbodi nent, the annul ar band 28 may be
split at at least one to circunferential location to

In this enbodi nent, the band 28 is preferably forned
on one surface wwth a plurality of equidistantly
spaced rack teeth 44 (Figure 9) extending 15

wi dt hwi se thereof. A connector 46 preferably connects

t 5g i@pltsm&db@nﬂﬁn&a #2 séRi@as,hedoh Imoncaaﬁg%@ﬁmé@ i a
0

fixed one end 40 of the band 28 and includes a worm
geanrespo8dingi sggmenil6 ofithe suepart gedir 248 has a hel i cal
thread 50 engageable with the 20 rack teeth 44 on the
ot her end 42 of the band 28. The separation of

adhaqgel 5o 5i§ bréf@ﬁbnl fitmka rsﬁ@m' tﬂa@ thdghApRNAd%Be s ERs-

size of the helical thread formed on the worm gear
48gction qomﬁpcmaislty theshdspa and axzh of lat ¢rossyseativatdfahe well 22

gagenent of the helical thread 25
S%W\I%Hntt ﬁ‘ﬁé lflgg'th 44 on the band 28 causes
nmovenent of the one end 40 of the band 28 relative to
the other end 42 of the band 28. It thereby controls

t Om i anedrr surfice iz of die bippoainbodyu24d éfe ﬂﬂﬂlab)asstehﬁ)ly 16
band, 28, In the enbodi nent shown, in Figures 1-7,

r BRTPEbly-igs st gn amnyaeuppars bgnd HDthPrfem @barall qr|5r$er 52
on an inner surface 54 of the support body 24. The
liner 8 WD 2004/ 069564 PCT/ GB2004/ 000428 52 is

preef witabhy 1k mad the)ralRe tI8oRSprefashly Sfoehed in Retiigs, each
mounted on a correspondlng segnment 26 of the support

b &estioptbeing anquniask 0162 coFemoafmegaisigyens 2 fed the spnokiakody

tgg shape and size of its cross- 5 section corresponds
the shape and size of the cross-section of the well
formed in the wheel rim12.

In other embodiments, the roller 58 may be omitted.

The or each section of the roller 58 preferably includes grooves 60 in its
undersurface in which a roller bearing is located. The roller bearings allow

the or each section of the roller 58 to roll on the support body 24.

The or each section of the roller 58 is preferably slidably mounted on a
respective segment 26 of the support body 24 by means of projections 60,62
formed on the section of the roller 58. The projections 60,62 engage within
correspondingly formed slots 56,58 formed by projections 64,66 provided
on the outer surface 56 of the respective segment 26 of the support body 24.

In the embodiment shown in Figures 1-7, the support body 24 is formed
with axially extending formations, preferably in the form of teeth 68
projecting outwardly from each side of the support body 24 and extending

about the entire circumference of the support body 24.

9

as shown i n Fi gur eBCT/8B1@4/000428
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runflat assenbly 16 preferably includes an annul ar
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the liner 52, the roller 58 is preferably forned in
sections, each section being nounted on a
correspondi ng segnent 26 of the support body 24. 15
In other enbodinents, the roller 58 may be om tted.
The or each section of the roller 58 preferably

I ncl udes grooves 60 in its undersurface in which a

r The purpoemef thg axeallyosdenséng fonaationy o lspgagenihs inger gigplls

th ti f th Ll 8 | I th
SeEpere by S e e nrooe tdch P02 igRe bire e e
58ppcie R bahBhAANGes TG whRIRned20n a respective
segnment 26 of the support body 24 by neans of

proj ections 60,62 forned on the section of the roller

58. The oj.ections 60,62 engage.w thin .

o PBSBReRBEptS et Bt , %%mﬁgmwawe omitted.
proj ections 64,66 provided 25 on the outer surface 56
of the respective segnent 26 of the support body 24.

| mstailatientaddiheepdeustationtyra 1/ guitles wheé] rinhe 2swilporow be
body 24 is formed wth axially extending formations,
pfestapedthiraterencerte the %F%(Qﬁ%‘ﬁﬂt Q@Ww& 1g4%es Ay
outwardly from each side of the support body 24 and
extending 30 about the entire circunference of the

sDpHAg inddsltiod b the PERREAR/ORIBHEn BETWEER ORE100Md 28nflat
The purpose of the axially extending formations is to
etigapblt Helsilapripd Wnihe Pngpmetietyrg A 4 in an expandgd gendifen.
opposed beads 70,72 of the tyre 14 towards the

opposed annul ar flanges 74 of the wheel rim 12.

In the expanded condition of the runflat assembly 16, the band 28 is
unwound about the shaft 32 so that the support body 24 is in an expanded
condition, i.e. the band 28 is unwound about the shaft 32 so that the
diametric dimension of the runflat assembly 16 is large enough to pass over
the annular flanges 74 of the wheel rim 12, and so that the runflat assembly

16 does not impede fitment of the pneumatic tyre 14 on the wheel rim 12.

As the pneumatic tyre 14 is fitted on the wheel rim 12, the runflat assembly

16 is retained within the tyre 14, as shown in Figures 1 and 3.

Once the tyre 14 is fitted on the wheel rim 12, the tyre 14 and runflat
assembly 16 are rotated together about the wheel rim 12 until a socket 76
(Figures 5 and 7) on the actuator 30, and a valve opening 78 on the wheel

rim 12, are aligned.
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5 In other enbodinents, the axially extending
formations nay be omtted. Installation of the

w@o@uosessL tyre 14 on the wheel rim 12 will noRCTEB2004/000428

d_escri bed with reference to the enbodi nent shown in
Figures 1-7. 10 During installation of the pneumatic

Ay v &lvd4nenshdenietlenrlonatéd intthe wheel iah 12asskth fyrdd4 is
is located in the pneunatic tyre 14 in an expanded

partitillyi inflated 1o vige thrparedechds G472 ign contadsavithyitiig epposed
assenbly 16, _the band 28 is 15 unwound about the shaft
apnulgr {IRREES fé support body 24 is in an expanded

condition, i.e. the band 28 is unwund about the shaft
32 so that the dianetric dinension of the runfl at
a3Refil N41H t

ten! 8608te@NaH@RhE O/aPAS S autethed be aapillingr wire
flanges 74 of the wheel rim 12, and so that the

ibefdrk deigs pastidybackbinto ¢lse tyat lidnfoepamniit aowess tofthe kecket 76
pneumatic tyre 14 on the wheel rim 12. 20 As tge
ofethreadtaatoy 3. 11he aactyateedlois then wpermted jvig ithe gqeket 76

%grneif La ayscis{?r%%@;ir@gldéﬂégéﬁiog}%gﬂi@e?ﬁag? yt:E):canf'ract the
Z’x'gh{ﬂeag b%gﬂyﬁi é\\q,ﬁ%ﬁére%;ygoé‘%rac{ R %Lgflp%g%ﬂow g 4riH1! e runflat

asse are ro t oget out” t he wheel

s §erdBlyUry is! seatediasikeie wheel (fthd2( &sskowndn Figures 2hmd 4.
actuat or 30, and a val ve opening 78 on the wheel rim

IChe socketl7bgney belalan@d o0 1¢@baseu aben/legro0angben gpngate
A val ve (not shown) is then |ocated in the wheel rim
tookghiasa Joe drWer O POREEIdEIVEY i nflated to urge the
tyre beads 70,72 into contact with the opposed

annul ar flanges 74.

When this has been done, the valve is retrieved by pulling on the pulling
wire. Once the valve has been seated in the valve opening 78, the tyre 14 is

inflated.

When the support body 24 is seated on the wheel rim 12, the liner 52 is
preferably brought into contact with the bottom of the well 22 (as shown in
Figure 2) and the support body 24 is seated on opposed sides of the well 22,
thereby blocking the well 22 and preventing the beads 70,72 of the tyre 14
entering the well 22 in a runflat operation. The support body 24 is also

preferably prevented from moving axially on the wheel rim 12.

As shown in Figure 2, the diameter of the support band 24 is greater than
the diameter of the wheel rim 12 when the support band 24 is in its

contracted state.

During contraction of the runflat assembly 16, the teeth 68 formed on the

support body 24 are also brought into contact with the beads 70,72 of the
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5 The tyre 14 is then deflated, and the valve is
attached to a pulling wire before being pushed back

WO ni0ad/0645e4 t yre 14 to pernmit access to the sockeCT/é82009/000428

the actuator 30. The actuator 30 is then operated via
the socket 76 (preferably connected by a universal
jtpieni4 8hetebytfioeciagaht b82Js 70,7¢ capaimst tanthkar fanpiel 1. This is
band 28, and thereby contract the support body 24
@eVERtagpeus When dhe IP@%%@E%W 14 hps relatively Wﬁak theads 70 72

wheel. rim1 2.and 4. The soc
PN PO e AfubE batde e drvn g ¢iihe g rorta Sdon.
el ongate tool such as a screw driver or power driver.
When this has been done, the valve is retrieved by

Auld rielan éfei‘eﬁld?w\i/héiﬂthel@rwmehas@%té@ ethéainyier hasl of the
been seated in the val ve openi ng 78 t he tyre 14 is

ity ddedk s\mésmdihé befpyeont theo gyoud iands dat edllon $%eRolling
wheel rim the liner 52 i preferaby br ou ht i to
éBﬁYfaE@nwfltﬁe eolders} reltivs ta fhe epPTEhOdyAR 6h eflated

SopoeldotiGustive; fE GERMR MR E2chy 'aﬁﬁsﬁ%ttﬁﬁpﬁ?ﬁ%on This
‘Q’@Jilllce% rﬁﬂ@nﬁfe@?@@é‘ﬁ iR ¢ rjrt%emb %679111@21‘( odfssérﬂﬁl%; Y6 ewhtth in

entering the we 22 1 runfl at operation
supprduceothe 12¢k ofthrltyee 1psplittirabdyring dwernindtht opemtion and
nmoving axially on the wheel rim12. 25 As shown in

ringbles the whieel, di arendat ednditien,gaproet a lsigndfigantidistance.
greater than the dianeter of the wheel rim 12 when
the support band 24 is in its contracted state.

RUNAE GOIEARAL el 1o SYEALET5 oI Yuglort Wiy 24 s

bod

qﬁ@ﬂﬁ@&t&drb ttﬁe gﬁwlﬁ@h Ithe rélng Bé%ﬁﬁ 70,72 of the 11
WD 2004/ 069564 PCT/ GB2004/ 000428 yre 14, thereby

forC|ng t he beads 70, 72 agai nst annul ar fl anges 74.

is
In other embodiments, where the roller 58 is omitted, the differential may
be achieved by applying grease to the outer surface 56 of the support body
24.

To permit removal of the runflat assembly 16 from the wheel rim 12 after a
runflat operation, the tyre 14 may be cut away until the release lever of the
actuator 30 is exposed. The release lever may then be actuated to permit

expansion of the band 28.

During installation of a pneumatic tyre 14 on a wheel rim 12 wherein the
band 28 of the runflat assembly 16 is split at at least one circumferential
location, as that shown in Figures 8-10, the helical thread 50 of the worm
gear 48 of the connector 46 engages the rack teeth 44 formed on the other
end 42 of the band 28 to connect the opposed ends 40,42 of the band 28
together.
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WO e@aeysbd tting during a runflat condition.

advant ageous when the pneumatic tyre 14 has rel atively
weak beads 70,72 since it prevents the beads 70,72
5 PET/&B2004/000428
runfl at operation, when the tyre 14 has deflated, the
inner wall of the tyre 14 is sandw ched between the
ground and the roller 58. Rolling novenent of the

roller 58 relative to the support body 24 enabl es
e Watheembedineent shoytmatteFigres lve the apResshesds Aprﬁzlef the

il éfk‘zir'fi%%qxﬁec%%‘e' Bt a® RIS *qisherfa L e g R ac
‘aggéinm 658 14 Ehé&grpfto Lh8s the? tﬁé mgért f198 é&uvur@f the

eru at opetation’and © enabl es the

el 2fm dQndhlisenthat the rawkit asseshighyi 16 dass ndt ahpmaeﬁnnent
Rol | i ng novenent of the roller 58 relative to the

afghophelnatjc Baeils orf thei Wheeltred 18y t he provi si on of
the roller bearings. 15 In other enbodi nents, where
the roller 58 is omtted, the differential may be

hi e ed b pRI! i r r.Su
O R AIRoH BRI A2 1] 35 B8 b
déaérf@{y P65 388 PbM kBt B tAbRuMIRS ke Mike 121 huddl & socket 82
runt operation, the tyre 14 may be cut away until
t(Fegurelog amaehé evanedbr 46 eandaitie walvar oj3fhing 78>xapeshgnedhe
rel ease |l ever may then be actuated to permt
expansi on of the band 28. 25 During installation of a

B fonetandgris apeidedintt ﬁlef@c#%t S EREEO CoPBaefddawo
GlEAta] R SR80 0 168 WAt g8 Ao Shit: b EnGibEBana 28,
A GRABCLSHrAR tﬁeg@?yﬁeﬂtmg anhlﬂtﬁahe HAfaD sRMly 16 is

t he ot her end 42 of e band 28 to connect the
ojepledanh thedshetd ruf 18 as Beovenmad F2®ire30. t oget her .

The socket 82 may be adapted to receive an allen key or another elongate

tool such as a screw driver or power driver.

It is also envisaged that, in a yet further embodiment, the socket 82 and
universal joints 84,86 may be replaced by an externally toothed pulley 88
mounted on the worm gear 48 and a length of flexible toothed belt 90
extending around the pulley 88, as shown schematically in Figure 11. In
such embodiments, the toothed belt 90 may be drawn through the valve
opening 78 in the wheel rim 12 to operate the connector 46. Engagement
between the teeth 92 formed on the toothed belt 90 and the pulley 88 means
that movement of the toothed belt 90 out of the valve opening 78 causes

rotation of the pulley 88. This in turn causes rotation of the worm gear 438.

13



12 WO 2004/ 069564 PCT/ GB2004/ 000428 As with
enbodi nrent shown in Figures 1-7, the opposed ends
wa04a6%64 t he band 28 are connected so that tPEI/GB2004/000428
dianmetric dinmension of the runflat assenbly 16 is
| arge enough to pass over the annul ar flanges 74 of
Iihe ybt filréedr enibodiZienyille aniviehs joines 84,86ty bs sqﬁ’m&qd by a
16 does not inpede fitnent of the pneumatic ty
ﬂnxxbﬁ@mméwhwh mlows d@V@etOthﬁetrmf@mzd framfthe s@@keé r$2t Wethe
wheel @ the tyre 14 and the runflat assenbly 16
ﬁ?@n¥%¥5t§d t oget her about the wheel rim 12 until a
socket 82 10 (Figure 9) on the connector 46, and the
val ve opening 78 are aligned. The connector 46 is
operated via the socket 82 (preferably connected by
two univeral joints 84,86 to the worm gear 48) to
contract the annular band 28, and thereby contract
the support body 24 until the runflat assenbly 16 is
15 seated on the wheel rim 12, as shown in Figure 10.
The socket 82 nmay be adapted to receive an alien key
or another elongate tool such as a screw driver or
power driver. 20 It is also envisaged that, in a yet
further enbodi ment, the socket 82 and wuniversa
joints 84,86 nay be replaced by an externally toothed
pul ley 88 nounted on the worm gear 48 and a | ength of
flexible toothed belt 90 extending around the pulley
88, as shown schematically in Figure 11. In such
enbodi nents, the toothed belt 90 may be drawn through
the val ve 25 opening 78 in the wheel rim 12 to operate
the connector 46. Engagenent between the teeth 92
formed on the toothed belt 90 and the pulley 88 neans
that novenent of the toothed belt 90 out of the valve
opening 78 causes rotation of the pulley 88. This in
turn causes rotation of the worm gear 48.
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13 WO 2004/ 069564 PCT/ GB2004/ 000428 In a yet further
enbodi nent, the universal joints 84,86 may be repl aced

whooa/o6dsb£xi bl e joi nt which allows drive to bePCT/GB2004/000428

transferred fromthe socket 82 to the worm gear 48.
14 WD 2004/ 069564 PCT/ GB2004/ 000428 CLAIMS 1. A wheel
QILAIMSrising a wheel rim a pneumatic tyre

recei vable on the wheel rimand a runflat assenbly
adapted to be seated on the wheel rim 5 to close off

T tpoL AT el S oGRS PR on
%&%@Qf’hﬁ} Lﬁd’d ?%ﬁﬁ%&@@ﬁb}f Qasliibl 25 vd %@at%a%{ fifet \k/g@el rim
neans adapt € 0 be operated vita an openi ng orned In

thelosBeAT afidll pfdied&dPiit thavhed) rifeafhe rufignagehiblRifduding
bei ng operable on the support body to cause the

snpaamilabedppod bedy onhichctsetadially cexpandalblal toy an expanded
contracted_condition, the squpport body, when in its )
efpdiivad and sieatiacion meansgadadad de Of aperted evigyate opening

b e 0 BBt KT oS
g)g@fefb"llg bhfle s b%ﬁ#r g .cﬁﬁ@?t%'t ﬁfg%o% bdEontracted to

ening to pernit operation o contracti on neans

tor&Balse donerastedpesiditionly theo sigpdrd oy, Wwiants desd egpided
seat 15 the runflat assenbly on the wheel rimto close

ebhdithm, kelng lochtedsuitiorthe tyrsdiuringhBtment afithe pneumatic tyre
ee Sheq HEM b T SaRIDIZHOR, CUHBEIOT A ST TngaFgption
A b AP o HBRE R o i
hehttat @88 s to cause the support body to be radially contracted to seat
the runflat assembly on the wheel rim to close off the well, the support
body, when in its contracted condition, having a diameter greater than that

of the wheel rim.

2. A wheel unit as claimed in Claim 1 wherein the annular support body
is formed from separate circumferentially extending segments held together

by the contraction means.

3. A wheel unit as claimed in Claim 1 or Claim 2 wherein the contraction
means includes an annular band which is radially contractible to a
contracted condition and operably associated with the support body to cause

contraction of the support body on contraction of the annular band.

4. A wheel unit as claimed in Claim 3 wherein the annular band is split at
at least one circumferential location to define opposed ends, and the

contraction means further includes connector means operably associated
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by the contraction nmeans. 3. A wheel unit as cl ained
in Claiml or daim2 wherein the contracti on neans

WO pkiehss4 an annul ar band which is radially  PCT/GB2004/000428

contractible to a 25 contracted condition and

operably associated with the support body to cause

owtth rthe tananlan fbankletos apstablsb odynan thentppastd endofogdiber to
annul ar band. 4. A wheel unit as cI ained in Caim3
iteEmet expamsioarsnd contigsHenof thgbend.at  at | east one
circunferential |ocation to define opposed ends, and

the 30 contraction neans further includes connector

PeT] ChoB0aT OBAI8 oy PR L Res RN‘ar TBAAR 115 Gopneglor ieans

dachdet d herepgesedhhds ingabhemdumtedenndie 6X maemp@bsed
and contraction of the band. 5. A wheel unit as

cﬂmﬂﬁ rmﬁthenarmldmnbmd/vlaed gingageable ovitle cads teathmovisled on the

[ Iude ghi ch is rotatably nounted on one
?Ih%n f the annul ar band and

engageabl e vvlth rack teeth provided on the other end

of the annular band. 6. A wheel unit as clainmed in

@.ai M 3yl Ghdl 49 daither i Claihes SPmeﬁﬁPﬁr wHreih tﬁe %ﬁﬁﬁc‘uon

further includes an actuator in the formof a shaf

haeamg farthéoinclidysomg honston it ie fand ek taeslott havmg a slot
contracti on of the band bei r;}g@effect ed by rotation of
ttheomwﬂmﬂbﬂ@ab@@ @Xt@ndarﬁw ctien\duthe bandheing effected by

b TR Rk thesbong piher o ol (e FaR et

gear nount ed on the shaft, the ratchet gear being
engageable with a pawl to prevent rotation of the

shaf t Al whe#leust T8CEaRRed MRS 28! SAfereifMHRJEStradtionNeans
band. 8. A wheel unit as clained in Caim7 wherein

t fuetheohcladed amatcheingear mounted on the shaft, the ratchet gear being
engageable with a pawl to prevent rotation of the shaft in the direction

which causes unwinding of the band.

8. A wheel unit as claimed in Claim 7 wherein the contraction means
further includes a release lever to release the pawl and permit expansion of

the annular band from its contracted condition.
9. A wheel unit as claimed in Claim 2 and any one of Claims 3-8 wherein
the circumferentially extending segments of the annular support body are

formed of a rigid material and house the annular band.

10. A wheel unit as claimed in any preceding claim wherein the opening is

defined by a valve opening provided in the wheel rim.
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20 further includes a release lever to rel ease the
paw and permt expansion of the annular band from
WO e@40en3564 act ed condition. 9. A wheel unit as BPCHGBE@4/000428
in CQaim2 and any one of Clains 3-8 wherein the
circunferentially extendi ng segnents of the annul ar
$lippdr whegebyniras clabnédimmayogpreacdingi damatvelnérain thredrunflat
house .t he annul ar band. 1§ﬁOA wheel _unit as clained in

asspphli creivdss @) lingh atrshed fotthe a@y@lﬂrrsglppgrt mgiy, g ggss-

| he

@%fé%ﬁé%%%ﬁe Tt BisSbohdBeo e b SReph Bing rgssgetion of
EE rb%d@ Yn E}{ee&ﬁ?él%n(?' ai mwherein the runfl at

asse |

I nc udes a ner attached to the annul ar
support body, the cross- section of the |iner
corresponding in size and shape to the cross-section
d2. thavheel nnifraswilaiseed in ahp pm@eeimg |c}n1rr5v~il@rem thh e@nular

ereiln the .

Unlt ioalyglﬁ %‘6??({18’6@3’&%1?0%' llgg ‘PP% iops) fpr engaging the
?ﬁ{&gg{d&%ﬁg‘g@y ons for engaging the inner sides of

tyre A wheel unit as clainmed in any
precedi ng claimwherein the runflat assenbly includes
an annul ar support band rotatably nounted on the outer
dBr cunfsdreehmaitods shairdedninungr psopgiagt claodywhdiéin fhe runflat
wheel unit as claimed in Caim 13 wherein the runf]| at
agss-?@mbilyymcll@e#s a8 apaalar supppriceanst roteipbly mewatgdgs the outer

betvve n the aﬁgul ar 1(55 B ort band and the

§brﬁ5 ‘PTQBSW s3ig ahRUIaL SHBRO E)BVtti ng the pneumatic
tyre and the runflat assenbly on to the wheel rim of
the wheel unit as clainmed in any one of Clains 1-13

14. A wheel unit as claimed in Claim 13 wherein the runflat assembly
includes a series of roller bearings housed between the annular support band

and the support body.

15. A method of fitting the pneumatic tyre and the runflat assembly on to
the wheel rim of the wheel unit as claimed in any one of Claims 1-13
including the steps of:
1) expanding the annular support body and locating the annular
support body within the pneumatic tyre;
(i)  fitting the pneumatic tyre with the annular support body
located therein on to the wheel rim; and
(iii)  contracting the annular support band to seat the runflat
assembly on the wheel rim by activating the contracting means

via the opening in the wheel rim.

16. A method as claimed in Claim 15 wherein step (ii) further includes the
sub-steps of:
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20 including the steps of: (i) expanding the annul ar
support body and | ocating the annular support body

wowaohiosesehe pneumatic tyre; (ii) fitting the pPE/GBRI03/000428

tyre with the annul ar support body |ocated therein on
to the wheel rim and 25 (iii) contracting the annul ar
supp@)t baothting Heatpnehmationtyrat abagsthebiwhesh e until the
wheel rimby activating the contracting ans, vja the
openi ng i monRETGERPTtHand 1f63.1°1€7111tﬁ£111}‘1 ddPradeterminpsrqtafional
G aim 15 wherein ste h) further ingludes t .

sub- st eps p&ﬁ?ﬁ%r%‘%o{%%é@@%q IBe+P (%Eéb%%/cﬁﬁg%ﬁggg CRys
rotating t:hey: [ about the wheel rimunti

t he annulé?gggg%%rt 1§ﬁg¥%§n§$iented in a

predeger ninddtin@thé ippeamatipasid toransd Hid beadsoof tiee tyre to
wheel rimso that the contracting neans is aligned

with the ogehomthe hedh)rimpahdti ng the pneunatic tyre

to c éie t beads of the .tyre to seat on the wheel

rim (@hd (Wlageet ?PHS“?HEC%H@unatiC tyre. 10 18
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