007/105013 A 1 |0 000 0 000 0 OO 0O

(@

WO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T T O O

International Bureau

(43) International Publication Date
20 September 2007 (20.09.2007)

(10) International Publication Number

WO 2007/105013 Al

(51) International Patent Classification:
B60] 7/14 (2006.01) B60J 7/20 (2006.01)

(21) International Application Number:
PCT/GB2007/050113

(22) International Filing Date: 8 March 2007 (08.03.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
0605287.2 16 March 2006 (16.03.2006) GB
(71) Applicant (for all designated States except US): FORD
GLOBAL TECHNOLOGIES, LLC [US/US]; Fairlane
Plaza South, Suite 800, 330 Town Centre Drive, Dearborn,

Michigan 48126 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): CONDON, Alan
[GB/GB]; 8 Highfields Mead, Chelmsford, Essex CM3
8XA (GB). HARDING, John [GB/GB]; 79 Cliffsea
Grove, Leigh-on-sea, Essex SS9 ING (GB). GER-
HARDT, Torsten [DE/GB]; 155 Alexandra Park Road,
London, Essex N22 7UL (GB).

(74) Agent: GRUNFELD, David; Ford Motor Company Ltd.,
Room 1/445, Brentwood, Essex CM13 3BW (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: A MOTOR VEHICLE

(57) Abstract: A motor vehicle (5) is disclosed having a roof structure comprised of a front roof member (6) and a rear member (4)
which together form a cover for a passenger compartment (1) of the motor vehicle (5) when both of the roof members (4, 6) are in
respective raised positions. When both of the roof members (4, 6) are lowered into stowed positions to form a convertible vehicle,
a flap (7, 107) is deployed on each side of the motor vehicle (5) to bridge a gap between the stowed front roof member (6) and an
upper edge of an outer rear panel (9).



1C

Ny
(n

WO 2007/105013 PCT/GB2007/050113

- 1 -
2 NMctcr Velicle

Trice dirverticr reletes tc nctcr vekicles erc ir
rerticuvler tc & nmctcr vericle Fevirc e rccf structure tret

cer ke stcwec ewey tc fcrm er crer tcr velkicle.

It is krcwr frcm, fcr exengle, Frerchk Fetert
Evkliceticr EF-2&5€(C14 ezrc Cermer Fetert Euvkliceticr LE-
1€C€4¢€74¢ tc rrcvice e nctcr vebkicle Fevirc e rcci structure
whkick cer ke stcwec ewey tc ccrvert tke nmctcr vericle irtc

er crer tcr velricle.

It ig & cicecvertece c¢f suvclk prricr ert nmeckerisme tlret
tke rccf is stcwec ir & luccece eree c¢f tke nctcr vekicle
thereky recuvcirc tlhe srece eveilekle fcr thte trersgcrt cf
ltccece wker tre rccf is stcwec. It is & furtker grrcklen
witl trhis tyre c¢i meckerism tret it cer crly ke uvsec fcz
nctcr vericles Fevirc & cererete luccece ccnrpertnert erc

UCCeECe ccnrertmert ccver erc is rct svitekle fcr vse withk ¢

1
Fetcrkeck tyre cf velkicle.

It ig er ckject c¢f tkie drverticr tc grcvice & mctcr
vekicle ir wkick tre rccf cer ke stcwec witkcut
csicrificertly recucirc tre vclume c¢f luccece thet cer ke

cerriec erc wkick dis exxlicekle tc e Fetckkeck vekicle.

Pcccrcirc tc e first esgrect c¢f tre irverticr, trere ics
rrcvicec ¢ mctcr velkicle kevirc frcrt erc reer rccf menkers
ncveckle ketweer reicec erc stcwec gcsiticrs, erc & ncveckle
flex lccetec cr eeck ecice c¢f tre nctcr vekicle tc
celectively kricce e lcrcituvcirelly extercirc cer ketweer
tke frcrt rccf menmker erc er utxrer ecce cf & reer cuter
rerel wrker tre frcrt rccf menker is ir ite stcwec pceiticr,
wkereir ezclk flex is ncveekle frcnm 2 stcwec prcsiticr ir
whkick it ies pceiticrec stketertielly verticelly ir e stcrece
ccrnrertnert wker the frcrt rccf nmenker ic ir its reicec

gceiticr, tc & cexlcyec gceiticr ir wkick trke flex is
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rcsiticrec stkstertielly kcrizertelly sc es tc kricce tre

cex wrer tre frcrt rccf nmenker is ir thke stcwec gcsiticr.

Eeck flex mey ke gpceiticrec ir tke stcwec rcsiticr wrer

tke recr rccf is ir & reisec rcsiticr.

hWrer tre frcrt erc reer rccf nmenkers cre ir recsgective
reisec rcsiticrs, tke frcrt erc reer rccf nenkers ney fcrnm
ir ccnkireticr & ccver fcr & ccnkirec pessercer erc luccece

ccnrertmert cf thke mctcr vebicle.

Tre nctcr vekicle nmey Feve frcrt erc reer rcwe cf seets
erc e frcrt well cf tke luccece ccnrertmert ney ke fcrmec Ly

the reer rcw cf seets.

Tke reexr rcci nenker mey ke stcwec ir frcrt cf trhe recr

rcw cf ceets.

FEeck flex mey ke pivctelly ccrrectec tc & stgpcrt
nenker tc ellcw tke flex tc rctete frcm the stcwec pcsiticr

tc thke cexlcyec gceiticr.

Eeck stxrcrt nenker mey ke slicircly ccrrectec tc rert
cf & kccy structure c¢i thke nmctcr velkicle sc s tc rernmit tlre
strgcrt menker tc mcve ketweer & reicec pceiticr wker tre
flex ie ir its cexlcyec rceiticr erc lcwerec gcsiticr wrer

thke flex 1s ir ite stcwec pcsiticr.

Tke strrcrt menker mey ke ncveckle ketweer the lcwerec
Erc reisec rcsiticrs ky & cekle ccrrectec tc rert cf ¢

neckerisn tvecec tc ctcw the frcrt rccf nmenker.

Tre stcrece ccnrertnert fcr ecck flex nmey ke cefirec ky
g cevity ketweer tle rezr cuter perel erc e reer irrexr

rerel.
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Tre stcrece ccnrertrmert fcr ecck flex ney ke fcrmec Ly
€ cevity ketweer tre cuter reer rerel erc & ccver gerel
rivctelly ccrrectec tc er cuter svrfece cf the reer cuter

rerel.

Tre reer cuter rerel ney reve e recess fcrmec trereir
wkicrk ir ccnkireticr witr thke ccver rerel fcrms tlhe cstcrece

ccnrertnert.

Ezck flex mey ke rivctelly ccrrectec tc gert ci e kccy
structuire cf tre nctcr velkicle ky twc sxecec erert U-skerec
grne, eeck cf whkick is pivctelly ccrrectec et cre erc tc tre
kccy structure cf thke mctcr vericle erc is festerec et er

Crrcesite erc tc tre fler.

Pt leezcst cre cf tke twc erms mey ccrtect tre ccver
rerel tc ncve thke ccver rerel ewey frcnm trke cuter reecr gerel
ctrirc ncvenert cf tke flex frcm tke stcwec pcsiticr tc tre

cexlcyec gpceiticr.

2t leezst cre cf thke U-sterec zrme mey reve & rcller
rcteticrelly ccrrectec theretc fcr rcllirc ccrtect with ¢
ccrresgcrcirc rik fcrmec cr er irrer strfece c¢f tke ccver
rerel tc ncve thke ccver rerel ewey frcnm trke cuter reecr gerel
ctrirc ncvenert cf tke flex frcm tke stcwec pcsiticr tc tre

reisec rcsiticr.

Ectt c¢f tke ernms nmey reve e rcller rxcteticrelly
ccrrectec treretc fcr rcllirc ccrtect with & resgective rik

cr tke ccver rerel.

Ezck flex nmey ke ncveckle ketweer its stcwec erc
cexlcyec rceiticre ky & cekle ccrrectec et cre erc tc cre cf
tke twc U-ctkexec erms erc et er crprcesite erc tc gert cf &

neckerisn tvecec tc ctcw the frcrt rccf nmenker.
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Pcccrcirc tc & seccrc éspect cf trke dirverticr, trere ic

rrcvicec & metrcc fcr stcwirc & rccf cf & mctcr vericle
Fevirc & ncveekle frcrt rccf nenker, e ncveekle recr rccft
nenker erc e ncveekle flex lccetec cr eeck sice cf tre nctcr
vebicle tc cselectively kricce & lcrcitucirelly extercirc ceg
Fetweer tre frcrt rccf menker erc er trrer ecce cf e recr
ctter rerel wker tre frcrt rccf nenker is ir & stcwec
rcsiticr, tte metbcc ccmypricirc nevirc eeck flex frcm e
cstcwec gcsiticr ir wrkick it dis gcsiticrec stkstertielly
verticelly ir e stcrece ccnrertnert wker tre frcrt erc reexr
rccf menkers zre ir their recspective reicsec pceiticre
tcwercs & cexlcyec recsiticr ir wkick tre flex is rcsiticrec
stketertielly bcrizcrtelly sc s tc kricce tre cexr wrer tte
frcrt zrc reer rccf menkers cre ncvec frcm their resgective

reisec pcsiticr tc tredir resgective stcwec pcsiticrs.

Eezck flex mey ke slic vrwerce frcm tlhe stcwec pceiticr

erc trer rctetec tc reeck tke cexlcyec rcsiticr.

Ezck flex mey ke nmcvec vrwercs elcrc er exc frcm tre

stcwec pceiticr tc tre reicsec pceiticr.

Tre dirverticr will rcw ke cescrikec ky wey cf exengle

witl refererce tc tle ecccrnyeryirc crewirc cf wkick:-

Fic. 1 ie & sice view ¢i & nmctcr vebicle ecccrcirc
tc thke velkicle sbtcwirc frcrt erc reer rcci nmenmkers ir reicec

rceiticre;

Fic. - ie & sice view gimiler tc Fic. 1 kut skcwirc
tke frcrt erc reer rccf nenkers ir rertielly stcwec
rceiticre;

Fic. = ie & rictcriel view cf & reer pcrticr ci tte
nctcr vebicle skcwr ir Fices. 1 erc Zz shkcwirc thke frcrt zrcct
nenker ir ite stcwec pceiticr withk & sice filler flex

rertielly cexlcyec;



1C

Ny
(n

WO 2007/105013 PCT/GB2007/050113

Fic. 4 i

2]
)

g sice view eginiler tc Fice. 1 erc 2z kut
cskcwirc tre frcrt erc reer rcci nmemkers ir their fully

cstcwec gcsiticrs;

Fic. & ie & rictcriel view cf tlke reer prcrticr cf
tke nctcr velkicle skcwr ir Fic. 4 skcwirc tre frcrt rcct
nenker ir ite stcwec pcesiticr withk the sice fillexr flex

cexlcyecy;

Fic. ¢ ie & ciecremnetic rerxreserteticr c¢f er
ectrveticr mectericsn fcr tke flex shtcw ir Fics. Z erc %y

Fic. 7 ie & rictcriel view cf trke flex skcwr ir
Fice. Z erc L erc er essccietec ectveticr meckerisn ir &

cstcwec gcsiticr;

Fic. ¢ ie rictcriel view ci tke flex ckcwr ir

[$}]

ics. Z erc £ ezrc er essccietec ectuveticr neckerisn ir e

E
rertielly cerxlcyec gcsiticry;

Fic. ¢ ie er erlercec erc view ir thte cirecticr cf

grrcw Y cr Fic. &;

Fic. 1C ie rictcriel view ci tke flex ckcwr ir

[$}]

Fice. Z erc L erc er essccietec ectveticr meckerisn ir &

cexlcyec gceiticr;

Fic. 11 ie er erlercec erc view ir thte cirecticr cf

grrcw x cr Fic. 1C;

Fic. 1z ie & rictcriel view c¢f & reer pcrticr ci &
nctcr vericle ecccrcirc tc & seccrc enkccimert cf tre
irverticr skcwirc frcrt erc reer rcci menkers ir treir

reisec rcsiticrs;
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Fic. 1: ie & rictcriel view cf tlke reer prcrticr cf

tke nctcr velkicle skcwr ir Fic. 1z skcwirc thke frcrt rcct
nenker ir ite stcwec pceiticr withk & sice filler flex

cexlcyecy;

Fic. 14 ie & ciecremnetic rerxreserteticr c¢f er

ectrveticr mectericsn fcr trte flex skcw ir Fic. 1Z;

Fic. 1t is & gictcriel view cf tre flexr skcwr ir Fic.
1z erc er essccietec ectieticr mecrterisn ir e stcwec

gceiticr;

Fic. 1¢ ie & rictcriel view cf tre flzr skcwr ir Fic.

1z er ceccietec ectvieticr mecterisnm ir e rexrtielly

@]
Q)
—
Q)

cexlcyec rceiticr; erc

Fic. 17 ie & rictcriel view cf tre flzr skcwr ir Fic.
1z erc er essccietec ectieticr necterdisn ir trke cepxlcyec

rcsiticr skcwr ir Fic. 1zZ.

Witk refererce tc Fics. 1 tc 11 tkere is skcwr e firest
enkccinmert ¢f & nmctcr vebicle £ ecccrcirc tc tlhe irverticr.
Tke mctcr vebkicle £ Fres & kccy structure - irclucirc e rpeir
cf reer cuter rerels &, cre cr eeck sice c¢f tke nctcr
vericle £, & crcrg ccwr lcwer teilcete 2z, € reer rcci nenker
cr rerel 4 zrc e frcrt rccf menker cr perel €. Tke frcrt crc
recr 1cctf menkers € zrc 4 zre nmcveekle frcm reisec
rcsiticre, g skcwr ir Fic. 1, wkere trey fcrm ir
ccnkireticr & ccver fcr e ccnkirec gessercer erc luccece
ccngertmert 1 tc stcwec gpceiticre, s skcwr ir Fics. 4 erc
£, wkere z twc cgeet ccrvertikle vebicle is fcrmec. Fic. Z

ckcwe er dirternmecicete pceiticr ir wkick tke frcrt erc reer

rccf menkers € zrc 4 zre rertielly stcwec.

Tc stcw the twc rccf nmenmkers 4 erc €, cre cf tke twc
rccf menkers 4 zrc € is firstly nmcvec tc cisercece & reer

ecce c¢i trke frcrt rcctf nmenker ¢ frcm e frcrt ecce cf tre
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reecr rcctf nmenker 4. Tkis cer ke eckievec ky slicirc tre
recr rcctf nmenker 4 reerxwercly, ky rrcvicirc er irclirec stut
fece, suvck tret thke fcrwercly erc ccwrwercly rctetirc reex
rccf nmenker 4 ciserceces frcm ery ceels thrcuck its rcrnel
ncticr cr ky liftirc tre frcrt rccf nmenker €. Tre reer rccft
nenker 4 ics tker rctetec fcrwercly, nmcvec fcrwercly erc trer
lcwerec ccwr suck thket it lies kelcw & weistlire cf tre
nctcr vericle £ thkis cer ke ecrievec ¢ cistirct crereticrs

cr csinvlterecus ncticr.

Tre nmctcr velkicle £ res twec rcwe cf seets lccetec ir

—

tte ccnkirec rescsercer erc luccece ccnpertnert 1. Trere ics ¢
frcrt rcw cf seets dirclucirc & seet fcr ¢ criver cf tre
nctcr vericle £ tcwerce the frcrt cf tre ccnkirec recssercer
erc luccece ccnrertmert 1, erc & reer rcw cf seets whkick
fcrne ¢ frcrt well cf the luccece ccrmgertnert tcwerces trle
reecr c¢f tke ccnkirec gescsercer erc luccece ccmrertnert 1.
Stck & velkicle is cfter referrec tc s & twc kcx velkicle
keczuse trere ic rc civicirc well ketweer thke luccece
ccrnrertnert erc tre rescsercer ccnpertnert, crly e civicirc
well ketweer tre rescercer ccnrertnert erc er ercire

ccnrertnert.

hWrer tre reer rccf menker 4 is ir ite stcwec pcsiticr,
it lies ketweer tre frcrt erc reer rcw cf seets erc cces rct

rectce tre vclime cf tre luccece cree.

Tke frcrt rccf menker € is mcvec et the ceme tinme ec¢
tke recr rccf nenker 4 frcnm its reisec gcsiticr tc its
cstcwec gcsiticr kut trke nmcticre gre rhkesec suck trket tre
recr rccf nenker 4 reeckes its stcwec pceiticr kefcre ttre

frcrt rccf nmenker € reecres ite stcwec gcsiticr.

hWrer tre frcrt rccf nmenker € ics ir its stcwec pceiticr
it lies stvkstertielly kcrizertelly ecrcss the reexr cf tre
nctcr vericle £ tc fcrm & ccver fcr the luccece ccrmpertnert

cf tke nmctcr velkicle £. Pccess tc thke luccece ccnrertrert
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is still gcseikle ky crerirc tre teilcete 2, erc keceuce tre

reecr rccf nmenker 4 is stcwec ir frcrt cf thke reer rcw cf
cecte there is stvkestertielly rc lcse c¢f luccece ccnpertrert

vcltnme.

FEcwever, wrker the frcrt rcci menkexr € ic dir its cstcwec
rcsiticr, e lcrcitucirelly extercirc cex is prrecert elcrc
eczcrk lcrcitucirel ecce cf tre frcrt rccf nmenker € keceuce
tke wictl ¢f tre frcrt rccf menker € is lese trher tke wictk

cf tke mctcr vekicle kccy et its weistlire.

Ir crcer tc ccver tre lcrcitucirelly extercirc ceg

2]

14

tke nctcr vericle & rees twec flegs 7, cre cr eeck sice cf tre
nctcr vebicle £, whkick ere cexlcyec tc ccver the cers wlrer
tke frcrt rcct € is stcwec. Tke flexe 7 zre stcwec ir
recsrective stcrece ccmpertnerts wker tre frcrt rccf nmenker ¢

ie dir dite reisec gcsiticr.

Witk gerticuler refererce tc Fice. € tc 11, cre cf tre
flegxe 7 eérc er essccietec ectieticr meckerisn is skcwr ir

creczter ceteil.

Tke flex 7 1s pivctelly ccrrectec ky neers c¢f & rierc
Firce 17 tc & stxrcrt nenker ir tre fcrxm cf & cerrier rlete
1&, wrkick ic etteckec et e lcwer erc tc e cekle 11 vcec tc

ectrete tke fleg 7.

Tke cerrier rlete 1t teze 2 crice reil z4 etteclrec
theretc reer tc cre cice fcr slicirc ercecemert witk & U-
sherec svppcrt 2L festerec tc rert c¢i trke kccy structuire :.
Cr ér crrcsite cice cf tke cerrier rlete 1& er cutwercly
extercirc fircer 2z is fcrmec ec rert c¢f tre cerrier plete
1t fcr =licirc ercecenert witk & crccve z1 fcrmec ir =
ceccrc U-srerec stggcrt 2C. 2r tvxrer erc cf tre seccrc U-
sherec svrpcrt is fcrmec irtc & cuvrvec cuice zZ fcr tre flex

.
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e ie ekcwr ir Fic. €, trke cekle 11 is ccrrectec et ar
crrcsite erc tc e pulley 1t festerec tc er erm 14 uvsec tc
ncve tre frcrt rccf nmenker € ketweer its respective reisec
erc cstcwec rcsiticrs. 2 seccrc erxn 1z is elsc ccrrectec tc
tke frcrt rcctf nmenker € tc ccrtrcl thte mcticr c¢i thke frcecrt
rccf menker € sc g5 tc erstre tret it is stkstertielly
Fcrizcrtelly errercec wker it is ir its reisec erc stcwec

rceiticre.

2 sxrirc 1z is prcsiticrec ketweer tre cerrier rlete 1€
erc tre kccy structure - tc kies tre flep 7 irtc its stcwmec
gceiticr, erc tke cekle 11 is vsec tc gull tre cerrier rlete
1¢ trwercly sc es tc ncve thke flex 7 drtc its cepxlcyec
rceiticr. Tret is tc cey, wrer trke ecrnm 14 ncves ir trle
cirecticr c¢f zrrcw Y&” cr Fic. € tc mcve tre frcrt rcct
nenker € tcwercs tre stcwec pceiticr, trke cekle 11 is
wWreggec ercirc tre gulley 1L trereky gullirc tre cerrier
rlete 1& tgwercs eceiret tre ecticr cf tre sgrirc 1z. 2
frvrtrker sprirc (rct skcwr) cer ke etteclkec ketweer tre flex
7 erc tre cerrier rlete 1t tc ersvre tret tke flex 7 is
ncvec irtc e kcrizcrtel pceiticr wker it is cerlcyec. Wrer
tke frcrt rccf menmker € ncves frcm its stcwec pcsiticr
tcwerce its reisec rcsiticr, thke cekle 11 is tvrwrerrec frcn
tke ruvlley 15, trereky ellcwirc tke flex 7 tc mcve tc its

stcwec pceiticr cve tc the ecticr c¢f tre sxrirc 1Z.

Ps cer ke ceer cr Fic. €, tke flex 7 is stcwec ir e
stkstertielly verticel gcsiticr ir e stcrece ccnrertnert
fcrnmec ky & cevity cefirec ketweer tre reer cuter grerel ¢
grc e recr irrer rerel €. Trkis cevity ig elsc uvsec tc stewm
g crcr ccwr cice wirccw 1C wrer trte sice wirccw 1C is

lcwerec.

Fice. 7, € grc 1C skcw er elterretive errercemert ir
wkicrk tke cekle 11 ics ccrrectec cirectly tc & lcwer ecce cf
the cerrier plete 1&. Ir thkis cese tre cezrrier rlete 1& ics

kicsec ky cre cr ncre csxrirces (rct skrcwr) sc s tc ncve trle
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flex 7 tc thte cexlcyec resiticr, erc is rullec keck irtc tre

cstcwece ccngertnert wker tre frcrt rccf menker € ncves
tcwerce tre reisec recsiticr. Tre cekle 11 ir thkis cese ics
wrerrec fvrtrer zrxcurc tre pulley 1% whker thke frcrt zrcct
nenker € ncves tcwercs its reicec pceiticr, &rc is trwreggec
frcm tre pulley 15 wker thke frcrt rccf nmenker € ncves
tcwerce its stcwec resiticr. 2¢ kefcre, e sxrirc (rct
cskcwr) ney ke etteckec ketweer tre flep 7 erc trhe cerrier
rlete 1€ tc kiee the flex 7 tcwercs ite cexlcyec crierteticr

cf stketertielly CSC cecrees tc tre cerrier rleate 1¢.

2ltrcuck ir kctl cf trhe exenples cescrikec ekcve tre
flex 7 ic mcvec ketweer ite cerlcyec erc stcwec pceiticre ky
g cekle 11 ccrrectec tc trte frcrt rccf stcwece nmeckericsn
tkis reec rct ke tre cese erc tke flex 7 cculc ke ncvec

ircerercertly ky ery ctrter svitekle neers.

Eeck cf tre flzxs 7 ics errercec tc ke ir its resgective
cstcwec gcsiticr whkerever tre frcrt cr reecr rccf menkers ¢
erc 4 zre ir treir resgrective reisec pcsiticrs erc is crly
ncvec tc tre cexlcyec gceiticr wrer trke frcrt erc reer rccf

nenkers ¢ erc 4 ere stcwec.

It will ke exprecietec tket tre sectvercirc cf tre
ncvenert cf thke flexese 7 reec rct ke csimulterecus witk trle
ncvenert cf thke frcrt rccf nmenker € zrc trhet thke flepse 7
cctlc elsc ke errercec tc ke cerxlcyec sc tret trkey cre
elreecy cexlcyec wrker tre frcrt rccf menmker € reeckes its
cstcwec gcsiticr, cr ke cexlcyec efter thke frcrt rccf nenker

€ Fes reeckec its stcwec pceiticr if ircerercert ectuveticr

cf trke flexs 7 is tsec.
Fic. 7 skcwe tre flex 7 ir ite stcwec pceiticr ir whick
tke flex 7 is stkstertielly verticelly errercec.

Fics. &€ erc ¢ ckcw trke flex 7 ir e rertielly cexlcyec

rcsiticr with tre flexr 7 restirc vrcr tre curvec cuice Z:-.
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Tke cuvrvec cuvice 2z is vsec tc ccrtrcl thke rcteticr cf tre

flex 7 e it trersites ketweer its stcwec erc cepxlcyec

rceiticre.

Fics. 1C erc 11 ckcw tke flex 7 dir its cexlcyec

rcsiticr ir whkick it dis restirc eceirst tre cvrvec cuice Zz:.
Tke flex 7 is dir thkis pcesiticr stketertielly Fcrizecrtelly
Cispceec erc is errercec et errrcxinmetely CSC cecrees tc tre

cerrier glete 1¢t.

Witlt refererce tc Fice. 12z tc 17, tlrere ic skcwr ¢
ceccrc enkccinmert c¢i trke dirverticr whkick ciffers frcm tlret
rrevicuely cescrikec ir tret tre flex 1C7 is rct stcwec
ketweer irrer erc cuter rerels cf tke nmctcr vericle £ kut ir
€ cexerete stcwece ccrmpertnert lccetec cutesice tre reer
rerel, erc tre flex 1(C7 is rct ectuvetec ky & slicirc
necterism s previcusly cescrikec kvt ky & rctetirc zrn

crrercemert tret mcves tre flex 1C7 tkcuck er erc.

Witl refererce tc Fic. 14 (wkick is ciecrenmetic erc
cces rct skcew ir ceteil tre ectveticr mectericsn), the flex
1C7 is skcwr ir its stcwec pceiticr witkir & stcwece
ccngertmert fcrmec ky & recess ir tke reer cuter rerel C erc
¢ ncveekle ccver rerel 15C pivectelly ccrrectec et itese Icwer
erc tc er cuter svrfece cf the rezr cuter rerel ¢. Tre
cevity cefirec ketweer tle cuter reer rerel ¢ erc trte irrer
recr rerel & is rct dir thkis cese cccupiec ky trhe flex 107 cx
ite ectvetirc nmeckerisn, erc sc tkere is nmcre rccn fcr tre
crce ccwr wirccw 1C tc ke stcwec ir tlke cevity erc, if
rectirec, ncre rccn fcr reirfcrcemert cf the kccy structuze

tc ke eccec ir tre cevity.

Ps kefcre, e cekle 11 is ccrrectec et cre erc tc tre
flex ectveticr mecrericsn erc et &r crrcsite erc tc tre
rtvlley 15 festerec tc tke erm 14 utvsec tc nmcve trke frcrt rccft

nenker € ketweer its respective reisec erc stcwec pceiticre.
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Ps kefcre, & srrirc 1z is tsec tc kies trke flerx 1C7
irtc its stcwec rceiticr, erc trke cekle 11 is vsec tc rull
tke flex 7 irtc itese cexlcyec rcsiticr. Tket is tc sey, wrer
tte exn 14 ncves ir tlhe cirecticr cf zrrcw Y&” skcwr cr Fic.
14 tc mcve thke frcrt rccf menker € tcwercs the stcwec
rceiticr, tke cekle 11 is wregxgpec ercuirc tre gulley 1%
thereky ruvllirc tre flex 1(C7 vgwerce zceirst trhe ecticr cf

tke sgrirc 1Z.

Tre flex is ccrrectec tc & first ern pivctekle ekcut
tke rcirt YW” (ccrresgcrcirc tc & givct exis), erc tre cekle
11 ie etteckec tc & seccrc erm ccrrectec tc the first exnm sc
tket tke flex 1C7 dis rct slic vr irtc gceiticr kut is
rctetec irtc tre cexlcyec gceiticr elcrc er erc cefirec Ly

the cecnmetry c¢f the flex ectvetirc nmeclkericsn.

Feferrirc rcw tc Fics. 1% tc 1%, whkick ckcw tle
gctrvetirc mectericsn fcr trke flex 107 ir crecster ceteil, tre
flex 1C7 ies ccrrectec elcrc cre cf its twc lcrcitucirel
ecces tc & crcsese ker ¢ vutcsec tc ccrrect twc sprecec exert
gxrns 5, Z€ tc tre flex 1C7.

£, Z€ 1g U-cterec erc is rivctelly

(1)

Ezck cf tke crmse
ccrrectec et cre erc tc & recsgective krecket £1, £Z2 tsec tc
feeter tre ectvetirc mecrerisnm tc gert cf tke kccy structure
cf tke mctcr velkicle &. Tlke twc crme &, Z€ cre tlherefcre
ekle tc pivect ekcut & stkstertielly Fcrizcrtel pivet exics
(ccrrespcrcirc tc tre gcirt “W” cr Fic. 14) extercirc
ketweer tre twc kreckets E£1, EZ. Pt er crrcsite erc tc
whkere it ie pivctelly ccrrectec tc cre cf tke kreckets L1,

£z, €eeck ern zt, ¢ dic festerec tc tke crcss kexr Z¢.

[$}]

Cre cf tke crms Z€ Fees & ciurvec extercicr 40 fcrmec
witl e crcecve (rct skcwr) ir wkick trhe cekle 11 is lccetec.
Tre cekle 11 exterce frcm tre crccve thrcuck er erertuire

(rct ekcwr) ir tke ernm z€ erc Fes e reteirer cer 112 fittec
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tc its free erc, whick is tvsec tc trersfer fcrce frcn tte

cekle 11 irtc tke ern z€¢ wker tke cekle 11 is gullec.

Eeck cf tre ermes L, € tes & resgective rcller 7, Z¢
cttecktec treretc fcr ercecemert witk & resgective rik zZ, Z4
fcrnmec cr er dirrer stvrfece cf tke ccver gerel 1EC. EBeck cf
tke riks ZZ, Z4 fcrme & treck elcrc whkick tre ccrresycrcirc

rcller Z7, Z& cer xcll.

Tre ccver gerel 15C Fes er exertuire €C fcrmec ir er
trrer strfece tc ccricrn withk cre ecce c¢i trke flex 1C7 erc,
wker tre fler 1C% dis dir dite cexlcyec xcsiticr, trke flerp 1C7
is lccetec witrir trke exerture €C. Wwrker tre reer rccft
nenker 4 ic ir its reicec pceiticr, et leest & gcrticr cf
tke recr rccf nenker 4 cverlies tre erertire €l erc tre
trrer strfece c¢f tke ccver gerel 1EC sc trket tke ccver gerel
12C is Yrelc ir & clcsec pcsiticr wkile thte rezr rcci nenkex
4 ig ir ite reicec rceiticr. Tke ccver rerel 150 is
rivctelly ccrrectec et & lcwer erc ky twc exms z1, ZZ eczck
cf wkick i1s Fircecly ccrrectec tc er cuter svrfece cf tre

ctter recr rerel C.

2e ckcwr ir Fic. 1%, wker tre flezr 1C7 is ir ite stcwec
rceiticr, tke rcllerese Z7, Z& ere rct ir ccrtect witk tre
riks zz, Z4, erc tre ccver rerel 15C is ir e clcsec

gceiticr.

hWrer tre fler 1C7% is nmcvec tcwercs its cepxlcyec
gceiticr, tke rcllerese Z7, Z& ccme irtc ccrtect witk tke riks
ZZ, 4 erc crer trke ccver rerel 1:5C tc ellcw tre flerp 1C7 tc
ncve Uurp irtc its cexlcyec pceiticr. 2t trke pceiticr skrcwr
ir Fic. 1¢, tlke ccver rerel 15C ie fuvlly crer keceuse trlre
rcllers =7, & ere rcsiticrec et tre meximum Fcrizcrtel
cisterce tc tre cuteice c¢f trhe Fcrizertel pivet exis cf tlre
twe erns ZE, Z€ ketweer tre pivct exis erc tre ccver rerel
12C.
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Wrer tre fler 1C7% reeckes ite cerlcyec rcsiticr es
ckcwr ir Fic. 17, tke rcllerese Z7, Z& Feve ccre cver-certre
erc¢ the Fcrizcrtel cisterce ketweer tke rcllers Z7, Z& erc

tke pivect exis c¢f tke erxns ZE, Z€ dis less trker tre meximunm
Fcrizcrtel cisterce, trereky ellcwirc tke ccver rerel 1:5C tc

ncve tc ite clcsec gcsiticr.

Lexercirc vrcr trte cesicr c¢fi tte zxrms ZE, Z€, tte

rcllexrs 7, & ére rcw, és skcwr, licktly restirc eceirst
tke riks zZ, Z4 cr ere syxecec erert frcm tre rikes ZZ, 4 sc
tket rc ccrtect cccurs ketweer the riks zZ, 4 zrc tle
rcllexrs Z7, Z&. C(Cre cr ncre srzrirce (rct shkcwr) is prcvicec

tc kieze tre ccver rerel 150 tcwerce ite clcesec gceiticr, tre
ccver rerel 1ZC keirc crerec wker it is zctec eceirst ky tre

rcllers Z7, ZE.

It will ke exxrecietec tret wkter tlke flex 1C7 is mcvec
frcn tre cexlcyec pcecsiticr tc thke stcwec pcsiticr, trhe ccver
gerel 1E5C is crerec tc germit stcwirc cf tre fler 1C7 erc
ther clcsec eceir kefcre tre reczr rcctf menker 4 reeches itce

reisec rcsiticr.

Pltrcuck tlhe flex 1C7% is cescrikec egkcve g5 keirc ncvec
ketweer ite cerlcyec erc stcwec rceiticre ky e cekle
ccrrectec tc tre frcrt rccf stcwece neckerisnm, trhis reec rct
ke tre cece, zrc tre flex 1C7 ccuvlc ke ncvec ircerercertly

ky ery ctker svitekle mecre.

Ps kefcre, eccr cf tre flers 1(C7 ics errercec tc ke ir
ite recsgective stcwec pceiticr wrerever tre frcrt cr reer
rccf menkers € ezrc 4 zre ir treir recsprective reicec
rcsiticres, erc ere crly ncvec tc thte cexlcyec recsiticr wlrer

trhe frcrt erc reer rcci nenkers € erc 4 cre cstcwec.

It will ke exyxreciectec tret thte secvercirc cf tre
ncvenert ci thke flexs 107 reec rct ke simuvlterecus withk tte

ncvenert cf thke frcrt rcci nmenker €, erc thket the flerxs 107
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cctlc elsc ke errercec tc ke cerxlcyec sc tret trkey cre

glreecy cexlcyec wker tre frcrt rccf memker € reeckes its
cstcwec gcsiticr, cr ke cexlcyec efter thke frcrt rccf nenker
€ Fes reeckec its stcwec pceiticr if ircerercert ectuveticr

cf tke flexe ig rrcvicec.

Therefcre ir svmnnmery, & nmctcr vebicle ecccrcirc tc this
irverticr is trersfcrnekle frcm ¢ Fetck keck tyge mctcer
vebicle irtc & twc ceect tyre ccrvertikle vekicle withk rc
stketertizl recucticr ir luccece cerecity ky stcwirc & frcert
rccf menmker suck tret it fcrnms & ccver fcr the luccece
ccnrertmert, erc ky gprcecvicirc e flegx cr eeck sice cf tre
nctcr vericle thket kricce cers ketweer tre stcwec frcrt rccft
erc reer civter rerels cf tre nctcr vebicle. Eeck flerp is
ncvec frcm & stcwec pceiticr, ir wkick it is gcsiticrec
stketertielly verticelly ir e stcrece ccnrertnert whker tlre
frcrt erc reecr rccf nmenkers cre ir treir respective reisec
rceiticre, tcwercs e cexlcyec rpceiticr, ir wkick tre flex is
rceiticrec stketertielly Fkcrizcecrtelly sc s tc kricce tre
cex, wker tre frcrt erc reexr rcci nenkers cre ncvec frcn
their recsprective reicec pceiticr tc their respective stcwec

rceiticre.

It will ke expxrecietec ky tlhcese skillec ir tke ert tret
gltkcuctk thte irverticr res keer cescrikec ky wey c¢f exenyle
withk refererce tc cre cr mcre enkccimerts, it is rct linmitec
tc tke cisclcsec enkccinerts, erc trhet mccificeticrs tc tle
cisclcsec enkccinmerts cr elterretive enmkccinmerts cculc ke
ccrstructec witkcut cexertirc frcm trke sccre cf tre

irverticr.
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Cleins

1. 2 nctcr vekicle () ccnprisirc frcrt erc reer zrcct
nenkers (€, 4) ncveekle ketweer reisec erc stcwec gceiticre,
erc e ncveegkle flex (7, 1C%) lccetec cr eeck sice cf tre
nctcr vebicle (&) tc selectively kricce & lcrcitucirelly
extercirc cex ketweer tre frcrt rccf menker (€) erc er Ugger
ecce cf & reer cuter rerel (&) wker tre frcrt rccf nmenker
(¢) i dir dits stcwec pceiticr, wkereir eeck flex (7, 1C7%) is
ncveekle frcecm e stcwec pesiticr ir whkick it is pcsiticrec
stkstertielly verticelly ir & stcrece ccngertnert wker tre
frcrt rccf nmenkexr (€) is ir ite reisec xcsiticr, tc e
cexlcyec gceiticr ir wkick trke flex (7, 1C7) is xcsiticrec
stketertielly bcrizcrtelly sc s tc kricce tre cexr wrer tte
frcrt rccf nmenker (€) is ir ite stcwec gcsiticr.

z. 2 nctcr vekicle (%) ec cledimec dir clein 1, wrereir
ezcrk flex (7, 1C7) dis xcsiticrec ir tre stcwec pcesiticr wrer
tke recr rccf nenker (4) is ir its reicsec gceiticr.

z. 2 nctcr vericle (L) s cledinmec ir cleinm 1 cr 2,
wkereir, wher tlre frcrt erc reer rccf menkers (€, 4) ere ir
recsgective reicsec pceiticre, tre frcrt erc reecr rccf menkers
(€, 4) fcrn ir ccnkireticr & ccver fcr z ccnkirec rescsercer

erc luccece ccnpertmert (1) cf trke nctcr vebicle (Z).

4. 2 nctcr vekicle (%) ec cledimec dir clein Z, wrereir
tke nmctcr vekicle (£) kes frxrcrt erc recr rcwes cf sects, erc
g frcrt well cf tre luccece ccnrertnert is fcrmec ky tlre

reer rcw cf ceets.

t. 2 nctcr vekicle (%) ec cledimec dir clein 4, wrereir
the reer rccf nenker (4) is stcwec ir frcrt cf tlhe reer rcwm

cf ceetces.

€. 2 nctcr vekicle (£) e¢ cleinec ir ery ci cledime 1

tc £, wkereir eectk flex (7) d1s rivctelly ccrrectec tc &



1C

Ny
(n

WO 2007/105013 PCT/GB2007/050113

- 1'_/ -
strgcrt menker (1&) tc ellcw tre flerx (7) tc rctete frcm tre
cstcwec gcsiticr tc tre cexlcyec gceiticr.
7. 2 nctcr vekicle (%) ec cledimec dir clein €, wrereir
ezclh sturrxcrt menker (1&) dis slicircly ccrrectec tc rert cf ¢
kccy struvcture (25, 2(C) cf tre nmctcr vekicle sc gs tc rermit

tke stxrcrt nmenker (1&) tc mcve ketweer & reisec rcsiticr

wker tre fler (7) dis ir ite cerlcyec gcsiticr, erc lcwerec
gceiticr wker trke flex (7) die ir dits stcwec gceiticr.
£. 2 nctcr vekicle (%) ec cledimec dir clein 7, wrereir

the sturpcrt nenker (1&) is nmcveckle ketweer the lcwerec erc
reisec rcsiticrs ky & cekle (11) ccrrectec tc gert (1%8) cf ¢

neckerism tcec tc stcw tke frcrt rccf nmenker (€).

¢, 2 nctcr vekicle (£) e¢ cleinec ir ery ci cledime 1
tc &, wkereir tke stcrece ccnrertmert fcr eeck flex (V) is
cefirec ky & cevity ketweer tre reer cuter rerel (&) erc e

recy irrer rerel (&).

1C. 2 nmctcr vebicle (E) ee¢ cleinmec ir ery c¢i cleime 1
tc £, wkereir tre stcrece ccnrertmert fcr ezck flex (1C7) is
fcrnec ketweer & recescs ir tre cuter reer rerel (S) erc e
ccver rerel (15C) gpivctelly ccrrectec tc er cuter strfece cf

tke recr cuter rerel (¢).

11. 2 nctcr veticle (£) ee¢ cleinmec ir clein 1C,
whkereir eeck fler (1C7) dis givctelly ccrrectec tc rpert (£1,
£2) ¢f & kccy structure c¢f thke mctcr velkicle (£) ky twc
cxecec erxert U-sregrec erms (ZE, z€), e€eecck cf wrick is
rivctelly ccrrectec et cre erc tc tre kccy structure cf tte
nctcr vericle (E) erc is festerec et er cxrcsite erc tc tre
fleg (1C7).

1z. 2 nctcr vekicle (%) ec cleédinmec ir cledinm 11,
wkeredir et leest cre cf tke twc erns (ZE, Z€) ccrtects tlre

ccver rerel (15C) tc mecve the ccver gerel (15C) ewey frenm
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tke cuter reer rerel (¢) cirirc ncvenert cf tke fleg (1C7)

frcn tre stcwec pceiticr tc thke cerlcyec gcsiticr.

12. 2 nctcxr vekicle s cleéinec ir cleinm 1z, wrkereir et
leest cre cf tre U-srerec ernms (ZE, Z€) res & rcller (Z7,
Z€) rcteticrelly ccrrectec treretc fcr rcllirc ccrtect witt
€ ccrresgcrcirc rik (zz, Z4) fcrnec cr er irrer strfece cf
tke ccver gerel (15C) tc mcve thke ccver gerel (1EC) ewey
frcn tre cuter reer gerel (&) curirc ncvenmert cf tre fleg

(1C7) frcnm thte stcwec pcsiticr tc thke reisec pcesiticr.

14. 2 nctcr vericle es cleimec ir ery cf cledimese 11 tc
1z, wkeredir eeck flex (1C7) is ncveeckle ketweer its stcwec
erc cexrlcyec pceiticrs ky & cekle (11) ccrrectec et cre erc
tc cre c¢f tke twc U-ckegxec ermes (ZE, Z€), erc et er crprcsite
erc tc gert (1fZ) cf & mecrerisnm tvesec tc stcw tke frcrt rccft

nenker (¢).

15. 2 netkcc fcr stcwirc & rccf cf & mctcr vekicle (E)
Fevirc & ncveekle frcrt rccf nenker (€), & ncveeckle reer
rccf menker (4) erc e ncveekle flex (7, 1C7) lccetec cr ececk
cice cf tke mctcr vericle (E) tc selectively kricce ¢
lcrcituvcirelly extercirc cex ketweer tre frcrt rccf menkexr
(€) erc er Urrer ecce cf e reer cuter rerel (¢) whker tre
frcrt rccf nmenker (€) is ir & stcwec rcsiticr, trke metkcc
ccrnrricsirc nmevirce eeck flex (7, 1C7%) frcm & stcwec pesiticr
ir wrick it dis gcsiticrec stkstertielly verticelly ir e
stcrece ccnrertnert whker tre frcrt zrc reer rccf menkers (€,
4) ere ir treir recsgective reicec gpceiticre tcwerces ¢
cexlcyec gceiticr ir wkick trke flex (7, 1C7) is xcsiticrec
stketertielly bcrizcrtelly sc s tc kricce tre cexr wrer tte
frcrt erc reecr rccf nenkers (€, 4) cre nmcvec frcm tlreir
recrective reicec pcesiticre tc tredir respective stcwec

rceiticre.
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l¢. 2 nettcc s cleinec ir cledinm 15, wrkereir eeck fleg

(7) ie elic vgwercs frcn the stcwec pcsiticr erc trer

rctetec tc reeck tre cerxlcyec pceiticr.

17. 2 netkcc s cleinec ir cledinm 15, wrkereir eeclk fleg
(1C%) dies mcvec tgwerces elcrc er erxc frcm the stcwec gcsiticr

tc thke reisec pceiticr.
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