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WD 2005/ 044602 PCT/ US2004/ 033692 COWPCSI TE

CONSTRUCTI ON VEHI CLE FRAVE TECHNI CAL FI ELD OF THE

I NVENTI ON The present invention relates to a vehicle,
articularly to an electric 5 vehi

ﬁﬂ(gtz&gfgﬁ(@ plurality of subassenblies, BACKGE&N%){G@EE%M

THE | NVENTI ON Knovvn not or scooters gener al | y |ncI ude a

tubul ar fr &% ‘
vehicle and a povver unlt El ectr| C scooters have been

devel oped to reduce 10 the enV|ronnentaI |npact of
private trans{EGHENIGAT, FEEIE

El ||
0 e SRR PR el e
vaiclafonheathatthagapluf dityeithubagsemblibdi ng st eel pi pe nenbers

into a unitary, skeletal structure. U S. Patent No.
4,334,589 discloses a frame for a notorcycle with a

shel | type fra@& OUNDDR mmr_E_MHIONSheII and 15

| ower f shell det chabl et t

per | phergll OB JOOT SO eﬁ%‘%“#] IF'S%%{%’I%% & aé:gppgmngthe
cogipemanisig tﬁelﬂemcfecamd B@O®EMInity E&cﬁic@@idtdi@hﬁ&%@éﬁ)dleﬁeioﬁed to reduce

conventi spline engine.is U. S.. Pat.ent
N e B BCPrYA S DO O, SRPIATEY iy Fiidgd FiighyEloche
scidtéch a Bypidall ?ma:aﬁibﬁabﬁw pa@Rrtion that each have

i nt egral \rgaE ortions are attached_ to

each ot h¥

RN SA55T i HSeRHDYSR § gpiar Game formed by

ew%;t@an bipd hle&hbgfs%?cb @hnft{ANkHGE suRbRATNS HAfdnt RO, 4, m R
elng assenmbl ed. A vehicle frame is needed w th

disglosssadinans fiat YRtorRE “éfés%eﬁh@f tyeeﬁew dralyding anmpper kaffphell and

lowtr @ ] | 11
oM kA o RO R P58

-_ inglufepteasing tebieforrscaivinga stedting laesemblynd comventionsd gisglinegengine is

cooter, a notorcycle, a four-wheel ATV, and ot her
vehicles, especially in which a rider sits on or
st r add| d¢.5t Prtent M@OWN&%@%&SM&@E@M‘O@&MQ miithaf frankeewith an

ihacl u aflr ortion W a

o7 AR Bt B PRt ntdel oo i fhadt o
eaontoﬁ:er totppovfide afrémd assahbly tlzaﬂ%mﬂmimma’i@ gﬁemcmdhzﬁ;mamh portion

.‘%qr%i.on i s gssociable with the first frame portion in
PUA TR PTES BRf A" Associ ation  for si gni ficantly increasing

t he sti A whide Bimé Beedded sith e@eRedOEiEhioRd 80 of ednstruction that

r}trl buti n significantly tqQ the overall stiffness -

Gmﬂe PIRRY REQVUIRSRRCESSS IeAl SBFIBSeE AIBHS. t he associ at ed

first and second frane portions are configured for

supporting a rider sitting thereon, and the
DC. 379960. 1 At t SUMMARY. QF THE INFENTIONAD 2005/ 044602

PCT/ US2§04/Q3303¢e i Qéiétést t@ d vfeﬁlélg?ra&g I bR BStofl 8 béddter, 3
interior cavity dinensioned for ou3|ng encl osi ng,
motgisgicle, a four-wheel ATV, and other vehicles, especially in which a rider sits on or

straddles the frame. A preferred embodiment of the vehicle frame includes a first frame

portion with a plurality of struts that are agsociated with each other to form a first framework.

A second frame portion is associable with the first frame portion in a stiffening association
for significantly increasing the stiffhess of the firat frame portion and for contributing
significantly to the overall stiffness of the assembled frame. Preferably, the associated first

and second frame portions are configured for supporting a rider sitting thereon, and the
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preferably substantially isolating conponents of the
vehicle or portion thereof. The housed conponents can
i nclude, for exanple, a propul sion system for

L a vehicle. Additionally, attachne _
3&‘2 %#8%‘?‘% 9%?&0@\/\%}@4!033692

on the preferred frame for connectin
wheel s that 5 support the frame, and preferably to,
apefiet Fanoryieusdletin apsisder whitt famensionss fordpusips lendesinggand
Lp&ERRAY | i A
D R o YR R AR BR LT, Thhoused
coaResentpHa ingkids, Fas wianple, ripsapulsivnsyste Fupipelling syolirlat ed
Al hallh i &% pioDfied SR NSl R bRl o tecs tht
supperhila famecfnd peeferpllly vwe emned to stentdisposed| anhibdime pewelhgsto

[ : such as ventilation.
m#%ea E%E%ﬁeﬁe%eag %cgﬁp%?%oép #F‘Bglﬁe%%'r anme portion can be
conf i gur &dthisrehbadimei, slsdittstiiatde poltenfcompesee pkledsd pne skin member
.00 fi t I.NGreasin he,std ffness,. thereof. and_.
10 Rl b s A8 g iR o P g e fortions,
anfl pefigaidy kubstdidillyi thevedtiry opehings definsd betfeamrthe gond, akhouglkopenings

SRR s, Pl g e
cab &t tefiguted ambavescidthiwith tp lﬁla&ie@&kﬁ'yﬁsﬁg;]ﬁﬁ?h.ﬁﬂﬂ'{m?&ﬁﬁg e y‘tikffness
e 11rs I .aneWwor

t ' f ly.. | at i t
thie o SR L i 3R S oBbled o B fripperl oM e firt
frapfehofie GRiEl dneiee cHOhElE@NShat R G tHaP Rk e e nerioPEVEY bnd is

of the battery tray fromthe frane

t he renoval .
°°P’J1:‘]ﬂ“ i1B SRAFHDS fBEUTY OIPORRLhS BOBYIEOR FEFIR portions are
separ at ethe baHed) 1A idrefelablyi B el wWithale SRAFRESKIPR FY

.al so unsnap%ng of detaching the tray fromthe

sigprfigartlNoAding o iy stifingsso Tae frsbendisaeand framk goriopyean be configured to
pez;&ﬁfmé teaRvAllof k@ﬁﬁgtm?riﬁy%l%mctﬁ@ﬁﬂ?m%igf BLn G0 Ald I £Hond frame

Or engaging a botfom portion o le tray to support
Dogiags ase depRatedesuch pebiplifting thy ey and possibly lse prefappinger detaching
thef ag BBm thle Bhtlbbekit¥stOfn éﬁereﬂ{bﬁcgg{ento{h? sftlits ?{9&1 iRt L8 one

frame portirons are connecte ogether to formarigd
coffepgerheanbeticonbgaed fog engagn 8 botiom pertine bitbel triywtoempporidnk stapilize

a single piece, or otherw se connected to form
the iy B3y

I'd framework. In a preferred 25 enbodi nent, a
rear st inthepedferral feemsd, 2 plralitysofyghi oD oribathkof\whd frameapoakions

ot her ruts .t hat for.m.the emgi hder of the franewar
are 3ot bt b s S Bl P G bo SRlde ) otber,
casCBABingRAficcs, GHOURrREBRMedtatRth forf BONfIIFrIERNoLIO In a preferred
significantly contributing to the stjffness of fhe
emp Lafp ngéfc"@hfa opst ahbsipdnPRSR backvall and PEpratipl that form the
rem@iafRTOF §R fAnRkeriabre WalRE tRfdd IThe pRISRR BidRd fdinemdniifer

skin nmenber that significantly Stiffen the skin nenber

k . t he ;
comprises asskig dpemhes that s sonfteured forsigoifiognilneonydwsing to the piftness of
; . . _ . ; o |
the FRAD €T hel séccaa%&megﬁ%Mﬂahﬁ&%@gfg{l{fﬁﬁ%@ﬂ@hdg s Sp

a nost preferre odi nent,
ﬂSSOFMﬁéVIMEQ skommembenshatsiggificuftlystiffer the slrio mesber #delfapd also the
y . . fr
forlc PR St so ] a0 oSl IR B e RG0S A0 Jg oot
prefersdembbdiment) thposiutsef tieifive frame ipoftion cadbawnbderdfalumigum or an
aﬂoy%ér%gf,g gt?dothél sléita }n%xrn%gy of%)ec sléceénd ra%m%%bﬁioaglcompﬁses a plurality of skins,

which can be made of a compogite, fiber-reinforced material.
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WO 2005/ 044602 PCT/ US2004/ 033692 The first frane
portion can be a |ower frame portion disposed beneath
the second frame portion which is an upper frame

' ternatively, the frame portions cg
S’P(F%dé’?’g“ (ﬁldl spositions wth respect to each o{}ﬁ ?{@a%saz
can be opened to service or renove elenents that are

cont ai ned b@firshframe pertipn ganedbeiadowerifiame pPHion disppeadibencath the
seRbef Sl oY d2asmieh ¥ Qh gﬁﬁ‘m %?%P g«g SA%%QH Etf%lgt &8 g{aﬁg L ¥fBions can

portions of the vehi
haye diffyranh dispasisioas wish edspachits] epchanthdr g cardisopendd, t6 6 vicn 8 remove

elbichts tﬂﬁte% glll%éd %thf.netﬁé hﬁlﬁp Pﬁtgl'l()?’ 'El% %Ll(t)eﬁllﬁ gxlgge%%ﬂ}{ ha,g a volume

preterab
thatere cqptah emaﬂw pattlom)s?tthatnmm fﬁe,iEﬁBim an&astAbcmrtdfwﬁ idgore

pr&?ﬂg%o HF&Q%&E@% Z%OWhnd I,nos Hré;?era e?t t&bflutq']@s%u_l{l fgoség ePerably,

the natmes is al BioRrabbersltoyn’, mive pkedblﬂfly firmo® alpat 5j000 in’. A preferred

ol BiaH 6 s 3 1A O WP a0 ettt BOPioP RIS 2t B afreChiutiont of
aboft 1566 imdlas.cl e. For a vehicle frane |ntended for a

scoot er he frane rab e
upper f r%ﬁ%‘%’g‘f* ?ti‘rggﬂ“’ér Eﬁleé’é’m"ﬁémi cgf EE} %BQPQ‘%XR‘%CWE'HW to
rofafablyirécdize atsmemﬁb@mbﬁgerf WA Q6Ral8d Bhecd bf thb @elifia NBortaGrehicle
when sit t her.eon V\/lthout I|ft|ngthe | eg

not he
frafe gHfed forigoqiF % thsiteemerang ppferphiy thpypper frame portion

caiB8&F6 b 3leBBrdubh & a@%h@ﬁw W?Jsé’ A% ﬁi%ﬁféde%ﬂﬁ JREéSrathe to another
| ongj tudi nal torsjional stiffness that is increased

whep Siffioe deprecy withoui lfHes the nerhigh qver tbp Gamp. Most prpesbivoie
asst@teﬁ ﬁfs§ Imcf seadR HFHRIERRFHiRY hive afitﬁ%ﬁtﬁ’&meg %fé\ﬁﬁﬁ SEHREME thd i€

referred enbodi nent a vehi cl

in%ﬁﬁ@tw@eer@g tothe nngitudinal torsignel atnﬁﬁneaﬁtof e ﬁrstrftammmlteh by 2

facgfrgth)égneg,oﬁ“aﬁan@ al so a seat supportedly nmounted on
east one o e frame 20 portions, a plurality of

wheel s supistered embydimstef i achicle wx:tsmattcbacmrdug to the invention

B oA Bt i, PSSR IS o B Bt e

cavl
porsonsy gylu&hmafwheds supportivbly lagsasitted méth o ﬁdme wh esdrgy doarce that is

m_geoovg%mthn ttlgéc\\ylﬁ ‘?f]é% The#) efe red v %?%@&Bum

WO- Ofr
andtto att lmemewlf del wehebh dbr pmwahgyhmmam tThe: lpﬁef‘eﬂ:@ Riehikle is a two- or

al_ t.haqu her nbodl nents have re wheels. A
teee SR P S R SR i VB8 i BPustip Mgt the
vehieRNaltHoggH étﬂéf%nib‘édaieﬁﬁ Hevehere ks, PA QNdpeRson ABmMRYnecting the
i ncl g‘ge at | east qgne sw nggﬁprarm to supportively

whegls 40 e sl fame isspleD RPIEHONPrqvided: and reaydnclydscabigfaiene swing
arm BRb o PR B dikih  handd s DRAMLNGS oF it wibels S @ Side '

“view of a preferred enbodi nent of a frane constructed
30 accordlng to the present_lnventlon Flg 2is a

perspectivegy Wﬁ%@ﬁﬁ ‘
perspectlve T30
81305- 46g 1! 9@ sﬁi@@fﬁdﬂomfzhaﬁﬁemwmﬂ@ﬂm @Bﬁ@aﬁﬂe constructed

according to the present invention; ‘
Fig. 2 is a perspective view thereof;

Fig. 3 is an exploded perspective view thereof:

Attorney Docket 81305-4001



10

15

20

25

Figs. 4 and 5 are expl oded perspective and a side view
of the lower franme portion, respectively, of another
frame enbodinent; Fig. 6 is a rear perspective view of
tW0 2b2WeSsof r ame portion thereof w thout the RIS2004I{}33692
menbers; 5 Figs. 7 and 8 are a perspective an

expl oded spective view, respectivel of et
anot her eﬁ%a%ﬁﬂw@m@tﬁﬁé pesspentive ok 2 Silagvievg of e Jpver fame

p&'tlgﬂyrQJpe&ﬂglE'hﬁfanmb finchfe framiosupported by
1S a

wheel s™ and”a suspension systen Fig
per spect iKi@ 6§ @wabmer eeivevemeoighblogentzame prirtigh geregl wighout the
slbﬁﬁ{élni)e 10 Figs. 11 and 12 are expl oded perspective
e views respectively thereof; and Fig. 13 is a
SI de vi eWigshbanddyara a perseestivd ad asemﬂibc&ld pelshertfvemiew, respectively,
f the present invention. 1S
o e AP R e D D EvBioD! VENTS
Ref er ri ndig @ i gde vidw 8{ arolter pnisfdimere of therifrante sepported by wheels
ent IS a scooter with a frane 10 that
mﬁ%%f’%?&é% u%’%tre% and | ower frane portions 12,14. The

| ower fr &ige 19 sratgecspectivd viewaif ugdRant @ibaﬂmieht of Rié Ssﬂyrittélﬁ
r..tqo fo

16 that are ass ated wi th each, ot
f rareaor B1E5. B8 50 BlerRptisheB it mitEiiie Mot vy thereot
andach other, but can alter natively be bol t ed, bonded,

rwi se coupled or att ed to each ot her

or . 20 ot
prefer abfﬁg P’e ’F&SH‘G“"?‘” VHERP &PRE “@Wé“@?&ﬁff%’n@ﬁnm of

thbRamiBoRthOprepynsshitioabl e material, preferably al um num
or an alloy thereof, such as extruded 6061-T6

al umi num al | oy. Extended al umi num struts are

pr ef pEFAYED msmmb@r@p TSHE PREFEWRED RMIASHRAENIRT
Cross-sect| on, ruts can e cas an severa
struts cRefemies F‘Gh |1t3a thp Deefersad amborligent ofifherimsention is a scooter
withl a6 ﬁﬁh&r@ﬁfdﬁ@ﬁ@ &@l 19@&5&3%@%5&5 hZ 9t fle Rlbtiisine fortion
W t e scoot er’,

ext endi ]gf | ongi t ect to t
14 éﬂ?&?dﬁ"? ®plarain] G}f Shetad 6 thﬂéﬂi‘b esspGriep with eah Gﬂi@ato ﬁotm a framework.

%ﬁ%@g@niﬂ‘g gfega?al; e% ?f & tgég?hsét?egulﬁﬁ %ﬁteﬂn ti ?o%ged or .

othpwe apppled bt atsthedtts eaZE ofhdr, pﬂélﬁaaraiﬂy ﬁnrm:ngmmgmﬁamtmﬂcs 22
26
i ch 1 oTEae Sin BB RT st anyPtpeRrC A e Gl arge

- alldyuberedfpsuch anexttidédos0a1-36 aﬁtnﬁ@sixﬁlall@; \Bgetkded 4t Eﬁmuﬁﬁdtmts are

ateral strut 20 |s fer wi de and curved
prefsPL B Gbibast pists Pl Felkgilod roTreStton b hen i o be cast
and Beecralaants o beddTlunBiry vbBtrddionan al so be connected by
rear, strut, di sposed preferably

anot her __hori zont al
near  t haBF Buaed famgporkaciydss sidg Berizental Shis eaading
SGdnEN6ean lesgédt Y the¥eobRE ked prRARBRARALEYELERD pd R4 BOR the
PCT / U82004/ 0
bottom of the frame. The 31de struts 18 are connected to front and rear lateral struts 20 and
front and rear upright struts 22,24, The front upright struts 22 are connected at an upper end

at a head tube 26, which is configured for rotatably receiving a steering tube to connect to a

- steerable wheel. The rear lateral strut 20 is preferably wide and curved to protect the bottom

rear edge of the frame interior. The rear upright struts 24 can also be connected by another

horizontal rear strut disposed preferably near the lower end of the rear upright struts 24.

DC:379860.1 'Attorney Docket 81305-4001
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The framework al so includes upper side struts 32,
which are connected preferably with the upper ends of
the rear upright struts 24, and m dway al ong the front

US| uts 22. The upper side struts 32 preferabl
W ﬂffktmgc.to% t hei rpchﬁ"g???,m%ﬁgz

i ncl'ude end generally m dway al ong
rear, or at which they are connected to a vertical

strut 34, Thetrasteviosk desrineludes uper midel viayts 32, svhiphtahecdsotatasdm

. _ vt o o { |
PREGRLT Wl dher AR oot Bl Tl B BRI
uprightt sretb 3 The emper sifd tintséltpeeferablyirehalk la pemtgenemily midway along

AP Kb, SIS 0%k Db UL (AR BT S ol g
midrryalengahebotoacsidegtrup iar ddditiovaiydhe plefermecd bmbtbdjmi:mﬂlas a
rt. the

oy SRRk UL, et BREE Shich SRpPREF Iy Al ss the
frathewtrs, doBnesing the loven siflastruss BR1 B botiok biadkia Istrute &b efesonfigured

ST ENTRERE IR AN TR -

briatiebwrsappapathé sontdnth dfflefragdet ached to the remai ni ng
emhodi mept of, Fig.

struts. For.instapce, .in th F 4

rear strdtshon ’2‘}9& g, e stiyts ?%‘éaé]t e angfagiuped|eg individual members
thieed aEged Blea RER, o?Bsseinbliddf 6RraRkiafs ¢ Gk WitBufactured as unitary
attac&g\:&gts tSnd ivats for other parts_of the scooter,
ordpfesra A 3P0 i9phed St gerariniag stryts. HoT ingtapes, Biibe pRbodiment of

Fig et s 20084, 381 (Fard {a8UsQ s0BR BaRAAE ble@NA whidhWhn 31160 include

ichis a laterally extending front”cross-brace
attpehmentsqnd pivatsdonathrragrisalthe seagiery sush povaie prmpse swing grms. In

dHRbh, AR erBdditheéht 424hi f it{hRAT id d%al i
i struts %2 vvheré st}Sﬁéggﬁ%ﬁlﬁgﬁﬂéﬁg#%}ltaF?g@yieﬁtendmg
frophcrgpsniaaee 40dhat dscweldad midwayr wisticaliy bemuaen the renta@righitairuts 22,

r . . . Co ol
prift0) s Ao b it ol S AR S e g
diregiipnisowardhths heid tuhetfés Thefro@Ocvwis sgtwodlnin ihis dentpdinBent fspidso a

., ded, .t
PR ottty ARNE Rne 30 PReBLSB Rk Rbes 18 ¢
- aﬁ _ bet Weﬁnglmiwd@ EigrS.J?s&.rfﬂautgﬁd44J,nﬁd'gcﬁat“lr<eb§,t03%b§waaed fon
I.nent a Sln e ott,om acket | .
S“éél%ﬂ %502%? Q%W%hd% Rars gt siras.Stich ﬁéﬂe{“ﬁ?“’%f“éﬁ%@ angupgght
stnaf 22. Hﬁtthie E:gbckﬂilﬁint,t mglmh sﬁft@m B?fu]::k%m i E@pz?yeaﬁ%ﬁhl b3
. N (0] 1 gS. -9, r rane ortl on al so

tongifhrk ok st all ar e feos et gis bospia o heige. of ¢ he

skin nemﬁz;{a?gaﬁﬁu 8, B 'HCToWeAfriie @lﬁﬁ@ﬂiahﬁaueﬂéstsﬂm

the franmewo and preferably directly to the strut

memers %, 5,198¢ efeqra pf e srip memyens #8.S8 mte spuetiniailp asseciatedwith the

- fradédrk N8 Drdr 1P Ghrectiftd RO tkiﬁg llﬁ,nto @ﬁbsﬁlﬁgﬂfg%g giﬁ.ﬁﬁgﬁnﬂ riremrease

enbodi ment _t he” skins of tf ower
the pigffuesy thereef, plifiongh istap piternitivg enbhdimenteheskinschf Shei lower frame

orfBIRELS: ' fl anges 52 extending preferable
bo &S&g"tﬁ’gﬁw‘*ﬂgﬁe panel s of the skin nenber,

at 30 an a to
pr ef er aBhy pfermath dit mamberg U8, SAnghele fTiges 52 antgekngyRefeable at

' it d t b | | |
a0 o0 BB AR RS PP S o Seth et HiR ke 2
are guibpurad andysitiopedsb ding and clssetiefolbw whesshd, i¥dne diNBo@lsiriks 16 of

ers are ef ergbly, . attach d coupled to th
the FEERETR RCHTPEOF AR sidf e Fr i iR e prefcebly
attaghe® el @lnblgd o the framework where they abut the framework, and most preferably

5
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DC. 379860. 1 Attorney Docket 81305-4001 WO 2005/ 044602
PCT/ US2004/ 033692 al ong the flanges 52. The flanges 52
can be bolted at a plurality of l|ocations along the

| Qtobssoqle8z the framework or attached and prefe

coupl ed by other suitable nmeans, but are preféﬁ%ﬁ%ﬁmz’m

detachabl e therefrom for servicing. Skin nenber 48

ofape Hhs faugrst2e Mjie Bangean ficanibn bpkindes a phuality offlecationtydenashe length
t&\g ﬁ%in@ﬁox@&rr tait&b‘ﬂl%d §1‘n&€?’ wrably Ship tb‘fr d@er 919&91%%%&9@ but are
nd t frame can a be

bet vvee n
pEfe ey é@iﬂ%bybla t@nﬁfm for saﬁwmag t Skl member 48l alsiinthveend

Lﬁcﬁiﬁepﬁ‘&%%% f)&ﬂ)& g§ 4 Gk otrijib%s kpwer o 3%3%& {é%lg?%n Ketween the

Pref er abl exten the si
sigb me,m@prsang eheBFaned can Iabo bk pmvxtfechb}ea stB-fioea tigho G esacttd between

tﬁerb@&erj’?l{rgy £9Rd tH& [c%r frzgm% E&gévyo%k tn%raglrﬂ eb | anﬁk eta?on% (?he side and

provide an assocliation to suppor
bgﬁtcmbmmcm 56/3d of Grerskiotmentber 48sdce grooesise mhm&etmnﬁglﬁad to receive

AT 368 e ATBIIoRTE st PR o e SPrp st e

or recel ving

slsnmczlnbﬁt@ndtharﬁamegze:k to preferably conpactly fit
ed franme, the

ithint | h f
}Mnt elr inor q@ﬁ&%@%‘f"rﬁr}ﬁg 2y %é’ogtf’éfg %’éﬁ’?c%‘é‘nﬁ ahpportips & plurality

oﬁi:aﬁmee statled and hrihgeddtprefenblp ?1;22 gt TMri]:El? rt]ﬁeJISaén?ﬁ Clln éhe

ies ta be renoved.and.re
e Ehpa, A el SRR SE e g g o herBatst Ko REFA fesntie
baap§HioR @lobd with thetRRelidd & 5d rembedLiad raMlceindhEvaRRid fo¥ s@Vicing as

s %fstantl ally entirely closed off by skin menbers.
erably at |east 75% of the openings are closed

of ly an dm@frﬁnw&fc qeml ¥p @&Qs@%@&;@@&%ﬁ@% ﬁﬁﬁé}@}fﬂasﬂy or

Fi , .the hollow interior contal ns severa
Sué%ﬁﬂél 396‘5‘%11' elpsed oy skinsmemhers. Freferablalst pass 76%d thej apenings are
czda@d S8 %Y@ﬁr@ﬂ%ﬁ;%lg 1 fag §65.29b%; Mﬁm@pg%tshg%%ow Gl tior

four battery e opes api ece
12@ é@nt@ms szee@#is@fb@@n@ﬁaw that arepeferably@ncaserbinl battéry |euvedrr1:es

PR B (HRE 8} L BB CrOARFRLRC, o G e St of

0 a contro

batfdriggcandetninde aps monckdpkngomegndodineoe rﬁtacbattermp utescobated to
e,of th

o BRI D A S B S gpin o

opefratnsnmaﬂﬂmfm mﬁ@ozpcroﬁfmls ab&:lyasahe tgnﬁ@b cbfﬁh@fbhltw I'Iiiatpreferred

pvvard fl.ow al on ns
ool &S kotof 0 D4 et EEk EhBbly Aighe hdpie ridia o
pro%teefpﬁvat&wrﬂoﬂadloﬂgﬁmmgﬁ JanB efieRBRolleP BssEBBly b ﬁé@sed to close
Addi tional |y, a set of capacitors™ 13

nbers.
off {HSHAE CPERInG. &) HekiEocs vk siage mesmbe Sidiionglys atsmvﬁ expacitors
136&@1@@&6% thaQomRMk} BF afsh BS p&ﬁx&@@azﬁ@c@ﬁi @ codiifl ﬁ_& &f'ﬁ& ear of

air cjrculation device, such as a fan ass

the ﬁ%mﬁr A7 i sBrujatimdeTire secd 2 A farfassambly bﬁ&nsmrefanablwosﬁwned in
fuided it 8 n fwﬁﬁ[ﬁ%ﬁé Eﬁnggé in@é‘i’l}pft gzﬁ)é SL&H%P bé} k?f?el s%ﬂ s E;? r&x? as‘io

supporting skin
merpliss pEthe Bepes feme ppwion 78! bovesihe bmeamem m@mzmm i mmn Ehe

ﬁmr?EQnﬁreﬁmo'aQ Bﬁk le ﬁ%si't% su%ﬁ cg@Hg %gxlé \61, {;tp i)attenes

coo @rag or ve
70 apyr prkigraalyl a}ﬂgaetd lgl@mdinﬂihg Bllcthdhat tllely presant @Iﬁaﬁbﬁ&ﬂaﬁrbﬂqyoﬂle The

A QW ofile..
baﬁ%[eg §at% cekS v er Jg &I;%t'feir#ar?wt istiey &%@S tt%f‘;‘?s n
the mefeired fThusdo ndt@rdlmﬁé Rrter#ly beyond the foot rests 122. Skm members 50
6
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the preferred frane do not protrude laterally beyond

the footrests 122. Skin nenbers 50 6 DC: 379960. 1
Attorney Docket 81305-4001 WO 20051044602 ’

Pl desad s 033692 i ncl ude side panels config ﬁ‘? r

cl osi ng of% the sides of the interior cavityu% %.(20-#/033692
just as the skin nenber 48 cl oses off the

frame,
ipgltrysidelpgpglh Fn gHted v ing ofTthasidss of the Retorisit gavityrof thscame, just

dsGhe sRInGhERer 4B @IBAIRRL £8, LGN HAWHSRIHKE thgﬁﬁé"%r rear to
hydride or other suitable and preferabl’y rechargeable
HS&F?WW?E@. whigh gamdretyigkelangia diy dridstor otherinfitlle end preferably

BERiEabI SRS é%*&&mﬁ&%ﬁﬁﬁdi&eﬂ& 1 ﬁﬁg;ehp%egi{%g@r’]pe S housed
as.a fuel céll’, a fuel tank, or’ conbinations o

vaihjethe framp apely aspofieloel, a fuelitdnkhorcambinationsdé sdvatal erergyssources,
e [ t4 1S3 attached.to,the

A ool Bl 8 bR PARE | P kedr R 61l Adre AL RATR ko B or the
fgpe (g gogmibtie pap Baweelimenr sisgePhP42B, 3. dite aswehbpdiisinenad portions

oBbarBl OSSR BLROLY S0 5 A 5 500

fipme datérior.. 10 An upper frane portion 12 conprises a
and s&

structur kin.62 that jjhcludes unitary..t de .
panel s 62, pet Eae.p (Trg%\"sid;w PLi & S%E"tflﬁ'{ skig &;@ﬁ%ﬂ‘t‘ &g guitary
toptead Fdewanels 6268, powdlli 0 @ Aangdrs2d6CaBchiaan thtﬁaﬂ)w{%_ﬁ frame portion.
er. skin

rovided in.the upper  skin nber, or o
AR bl 9 s B G S A5 B1ePF A B gpebers whero
neerdet fhabbyerifsumpbfilonile prdfvaisy islshirmnedils sAPRAY HOnPIHbHS 2

a _seat.support that is configured for attaching to a
sl B gy g‘ﬁlﬁgﬁfég e g p adeat onphich sn%@rgp@mnger.s afen
subpartelio [k Cora@aT debiibnQf tHe MBpdi BRGE pbARAB 2 PPEIbARR sthd thrBugh area
G%B%VE Séﬁiﬁ_t hro‘l&Jﬂ%iIgl area 66 is defined to facitTitate

PhEP Grt A ROUINEE At WmoppiEase s spotprbyan ridedend taratiow a
ridefls RE bO¥isRacréds YR sicp-th@B ot 65, pﬂé?)‘dl?& '6?1512 ub@l{‘ isl%in member 60 that

tep-through 66. The panel of the upper
defipegithe steprthFpaigh O és thescqoneane onithis 086ide of the fisme pand pvaferably

O e s Mo b PRI 62 B 20 e B 053 e
t he frands showags Eigol e opRomgaphawbe nnidkiiged tbtwedn eheQipper

i | e bet ween t he. upper Kj
S e PR P L S R Pe TR om el B or
forphadae efthauppep sle8 mamberte. Thgse ghmycal pebreBgeentifatibh6f the frame
intslRper skin nmenber 60. These gaps can pronote

ventilation of the frane interior. Mst preferably,

t he assddbsapiefrataf, thdwsdePEes of!haﬂ%e?ﬁﬁlin'b ﬁmé@xmm theNSwer
C ha € upper

| ower. 25, f tion,14 is, .
fraip Biition F sk TaPtas Upne e ROPYOR 12 iy ieroaie fesiGhess
of thé lobeefrhBNBFrtibi STETRM ] dbbés of TRADKI ﬂm@@ﬁé}?&%ﬁ%@?u '

d per.and | ower frame portions 12 “"and 14 can
and JA e b adfeotdhe wraiere enfyaignilal The skiromernbers are ptofarebly
madd of aRbAPEHBfiber-rdBEIR S Ea@riﬁ%ﬂ%'ﬂb@rg}gs% Refioh Bba aﬁlgﬁjxer
terial such as fiberglass, carbon®fiBer, or ahother
load-Begrfog waterinly Miermtively, thoxkinamembdryenbe niade of Kiiminwendyensther
6l ' al .or..ot her.
e e e S BT PGS 5 O Py ffoma

framedepdsr ef erabl y a t orsi onal
Referring to Figs, 7 and 8, another embodiment of the frame includes an upper

fame portion 72 that extends along more than two-thirds of the vertical height of the sides of

7
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franme | oad. Referring to Figs. 7 and 8, anot her

enbodi nent of the frane includes an upper fane

portion 72 that extends along nore than two-thirds of

t By Medddhial hei ght of the sides of 7 DC: 3799

Attorney Docket 81305-4001 WD 2005/ 044602 Blkosaasinssonn

PCT/ US2004/ 033692 the franme. Additionally, the | ower
terfepme. gdditionsllyy thedersas fisme ppien Gt dossimpt @dﬂﬂ‘t yrigfitigpad side

st%ﬁt§ kgn%e ﬁﬁ%‘éﬁoﬂl %@nﬂﬁﬁaﬁ QLH] fBr rQ @ﬁl%diﬁ&ﬁt‘btfgxgl& 17 A€ has an upper

nbodi ment al so has an u frame

frpmp porian 76 thﬂh@ﬁﬁﬂéﬁ V@‘n@aélwbnz the greater apbolghe wéeSg:f et fenme.
AR D2 Ez b ﬁpp%ﬁ' ﬂ@é\e ﬁ&:&t&ﬁ] ??1 %1]51@%8 h&@.g%gﬁ% 2&3 é;xsc’ah %ﬁ.‘“gﬁ one or

upper frame
mpgareepanetk pd!@omdcwm@l isbired ta éqmgmah@l pmhartmak&@dmﬂoc B2. The

st s LRI ! 5 oB0E i kS poplifapl

atgchinérd tambp drwe frame ppitiot RénL.awgl flpme poxtion B# grefmtﬂa mhhﬂest tangs

s Sopffed s A 80 B ne s B B9 F B b e
patiioretd b plltw thehpperad Ict::ﬁer fitvae pordensdd contsbiO1o8Re atfffrieirenf each

tk{\;}per franme portion 76 to allow the upper and | ower
anme portions to contribute to the stiffness of each

10 ot her Fig-o ghov théfuvie mbentdd t@ﬁ&uipéﬁbiﬁrﬁﬁsdnﬁbl;aﬂs connecting the

R OUR LIS PRI OAHPE @ UBRIEREe LSRR B 1 sty

resdi@a Bt tHOBealQuileR6120l AtaBRIhYd 101REMEDEST 1008 fhd ARy to steer
}4%9 tube 26 and is attached to handl ebars 92 to al I@g}w

o6 therstaenng tobe P isigle comrted 2 ioReI s PP Ay Inplidea

 absdibet! 56 FRERONRGhEMdd%0 A whedl 56, Which¥ak 6 ML A BRkSI® @ be

shock 15 absorber, the fork 94 is nmounted to a wheel
projadedyiitich caphe genirplied bydrakplenerifd. 100 can be provi ded,

whi ch capgfigof9Bbit R&lkseﬂm Q}’otgéraal&@cﬂnfe\ﬁ?fh 1&'19&5 ar%g%xﬁdeﬁ 38 e

bolt holes 104 or ot at t achnent ma
fragedy cetedctde faitings afd otfrer nodiondefitbe vehiade. fMpmtmgbraams 106,108 are

h Kk .
G R U IR B Sl
att{mhetﬁ e Elabbl;smmrsyitbls, whdl prafarabgfhnclmdes ohso2dore swing amls 1 hO and
PRI 0 R P R e PR P 1,

andsis podferalilg oodxinl snthlﬂ;eelA 160thich i ddvdndypheferoa bl 4/andovtitteas a
efera

v} Helple Fyebeann dE o8 Frg o in 1 tareBrionsy b BrofsRare
batfelids £d bt k&ipdiRats dispdsed B tAdlBahidmpled lzm %ﬁﬁ'&an hdyistdnally

Elgserrbly shown, the frane encl oses and prot ects the
include eleriyapios.ah d the Fordioligderdhe drdnsdderkingplithrvehiclaned brake

canl Aok ipQvided Qn Nk Wit 18060 b AR dntheParhd) Ghcfifng skin member

el ectronics, such as the controller for the driving

48, élrsa Pintesks aggingrimpa witbiipag) debrisa Adsca R @air eBRPoRfests 1BRis welded to
ool 160400 1 il T BT plcd
agai nst Refepang todiig. Hhmdmgimmfmdmﬂnsof thafrp!aﬁ 1.0 &fshéewt
attab R 46 fa;r?r%s,' b%d%llﬁla‘fsg afiaceessories 124 of the vehicle, A seat 126 is directly
supported by the upper portion of the frame. A throttle 128, gauges, and controls 130 are
provided for the rider to operate and control various functions of the vehicle and to monitor

the status of the vehicle, such as the battery charge condition,

8
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the frame, such as to the | ower |ongitudinal side
struts 18, to support a rider's feet. Referring to
Fig. 13, a preferred enbodi ment of the franme 10 is

ftached to fairings, body panels, an
Z\Eg\é@é}égl g"'s 124 of the vehicle. A seat 126 i?cgﬁuﬁggf’?:?/m

supported by the upper portion of the frane. A
t hrott| e Th28ppey ﬁwgewman df ihe ptefepled eﬂ;ﬁ@imﬂs ppfwahlxjmdwdes a

sgf by Rpa o SEBRR e of B e, Aol dAcFBP e
emﬁiﬂ:mére shoswedh Fips. 1-Bevabased ey yetaivitregie stonaitidl canabh8ion ofa

98 At t et 813 00 05/
BRI aER 10 06 e SASh 8 e A PpRLot &8 alminum
a],llijze ﬁ'ﬁ? medeleﬂ‘ibecd:lsﬁ‘aﬁécsat mm@%@iga&iumms)wwaﬁ farce loads were applied
ni fi trl n.to the ,ov s nes
o bp Tt P oed BREGs el REEBe pis A By o the
righ @M@apyﬁeftogﬁe loilareﬁbe\aﬂﬁg, l.i&fd ieRﬂfaﬂieltOGFﬁmmtBlow@as apphed to the
Structur contribution of a OS|te r s
3“1& apjoLpHEd tq 4L, T a0 omest o e hepdduieo Analyses

wafe ﬁ@ﬂ nil fthe hnmn&uad ToR¥: frathvorP o8Y, moms ﬁﬁﬁl@wﬂﬂ%ﬁi the
SW ng-arm pi vots 106, and force | oads vvere appl i

aﬂaﬁhefl rattap pes 48, Arel Faahles or the alupainie fremer sk At ibrbageryitrg W and
uppEaFhnt m%fiittaéhea Ofh tH@ léﬁlgbdlﬁ@&, ﬁl@ bhthey tréj) tﬁj"énd\/é% er skin member

applie | ower bearin a leftward 1 pound

60 %@acwaé" ﬁéiﬁ) BilYPfé &@f 0814 ingh i fﬁ@@hpﬁ@r prayres @ateaald for a total
%nm%f%ﬁbgn@esl 100 in.-1b. nonent at the head tube.

alyses were first run for the alum num | ower

f r amewor la thin exalysish 833 T degraeh of datlaetionovas Hwa@lheci inghgl uminum
o ! DB B B

W
trap0}.2650 0f eflectimerhs nhaastréd. Fimly odlitiniga talurmm Famnteonk, the agupled

0 I aver.s
bafly BR5 P BE colifl el e noliihe . FeiRh o Gt SvaMElred
Addiipesllyait waf detemnibeait thit ﬂ1dﬂpp&16maﬁbe® DB ambolimeent reased

t.hi s _gnal 537 degr.ee ef |l ect
the Bl at o et by R IAEOCLS SP A Reb P e Basiqnel iy of
onlyhie: Ia{wtm-mﬁpd‘rﬁ@f@vmeﬂg conbined with the fibergl ass
battery _ tra f deflection was neasured.'
Final |y, Iﬂmﬂyﬁef@ﬁ@? otiein e SRRAR GRS PP‘Fx‘é?né‘%%FﬁFf‘é&he stiffness.
of B3 Fh@E WhEd RYs asmchtédfbﬁﬂpmmh@ﬂﬁa&ﬁ@ﬁdmm ARE pRESEAbPe tddsional
deflection of 0 was measured. Ad

. di t1ionall
stifffess. aRirEs ?ﬁ"-ﬂéGb?‘H&tﬂﬂl%SF?éﬂﬂldd@?giwlaﬁleﬁXi#ﬁ%éﬁlhﬂ% on%pgaok The
torﬁémpﬁifﬂi@ﬁtof KHACGH A€ ref ey &%ﬂe@ Bk g :ﬂ'ogﬁttié(as%bohp?z , Tpore

frame by a factor o out r;gare to the torsiona

preferagiyntdgpstaboutAs, mﬂrglprteﬁeﬂblym@as ek Qo orord psafernply at Jeast about
Z.S,Lorﬁ@alfed td e tdMBoR &ﬁfﬁ{eﬂgse&t%ﬂmgf AN M@%ﬁ?ﬂa&ge a@%égeée%Ly,

Ion I ncreases t fness

. the imprawswoi @tsgdt andtstiffidse plovided by ﬁxanppqmﬁlaimmmtmnd less than a

* factgf G868 Ut ko Do B eos B8 A G oo Pt Y

- front t o daeic enﬂaéunemr S Bﬂﬂing&hﬂi‘lésﬁ efthe Ghmien Alsaine
1S ef er abl cre act.or east abqut
sl i b B PR oae) B Bt ol plramilsgibodient
the piipef B4:abpottiad cdndadidealagiid frZmOyorkof Srudd, @heshabpigfeadbly

torslogﬁfyt sti%%gelilitby skim members.
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2.5, conpared to the torsional stiffness of the | ower
frame portion alone. Mst preferably, the inprovenent
|n strut and stiffness provided by the upper frane

Jess than a factor of about ten a [
pre g({sgb y less than a factor of about six. Pﬂr@g%eﬁg?tﬂmz

enbodi nents, the bending stiffness of the frame can

al so be 3Be gmlafai a:mﬁgaiatxgn mﬂimpmﬁedem@ammwwph@gbminpbr

f t ] t ;
R <P EAE s L SR BHFTeR O1 Bae FRE AP ety fegpet s
atﬁt',i’[edfa.ﬁd supporedd. The preghenuabing thd H4164 © pr:dvickd #1 ¢rfable mle:cbompiete
R S B AL PSSO B et O o5 640 about

TSQDNtthHiQR bthe 6dat amm FHedbsréstyl The proteried edar debréh @pright struts

e e Y ot sontal, and, pre et abl,t BLHBPEL: o hesd e

is Bloliaa h‘@:ﬁzaamd@ld@@ﬂf &ﬁﬁtmnT heddsidattyh eRuel oang uglb& sfde atrets are

i |s rOV|ded to enabl e the conplete . stepthr.ou ,
ads towRrAs ﬁageaa Rtithe #&m&?@a&%@%ﬂ%@ﬁ%@ repbis genprally
hoﬂfdn%t TE’J pre@S§8d o Rhe Hfﬁm@m?e@é? &f ofttﬁb@rdﬁ% &Bﬁxdﬁfg R Botrests

seat above t he foot rests. preferred rear

and
is prefrrdlyab FRg PO thinghss, W%preﬁ@blm It aheidripehon peeterably at
szPib\ﬂﬁlr ﬁﬁnclfe@ DRfé fn‘ei’e?ibe at! tﬁbs%om&ﬁs gi thée Qtteﬂ)t%ug@ Nith

head tube I's inclined forward downwar d

famss‘a&lp pesferredaddth iisons éﬁast;ﬁbowtﬁenqbéa%ﬂdﬁ mopfeabpigderinchpged the
I Iy a
stepildif i3fiy Pfisk AP AR GE RALOURIGES olcack Ehbiod: Mgt
strife pieisn preferabih configeted to paviie @lnarrcafermhﬁtrthﬁ@puw th@rbottom
r f
of b §Rlne g Ao RE s flaclUh colA¢ R ety deie pps mteior
poéitéxmstthe&iaﬂmies ﬁ:wmdshbs:eapmf&hﬁm y at nost about 10
nnst

i hes, t
Lot oy TR RS Ralclndt 0BT ke AR R lacter, BERE Ribolinfpts,
thelf&s&&:tm@bﬁ dibr a/métonipels, ﬁhﬂe&h&ﬂ%hicl&bﬂmﬁeﬂﬁfwnﬁh&i velticle,

iy w8 rlbghs oEleGeEr o ehomh - Aufborgle e «

emBédimaltSreRr0lygrakliy/for satihgme adetdd 16 SMhélRarie, REEIAINE [hc sides
th at the top than at the bottom 15 of the frame,

the%@Pthe preferred battery arrangenent and the upper
level s thehﬁusﬁrﬁﬁx‘?enﬁ%ﬁi%én%%fﬂﬁ?@ehﬁ&fﬁe Qo RANERE, @Swill be
towards the rear of the frame. The_ enbodi nents
appeRsistadithas ama@r@wnaqh’éc@t@ﬁs @dw@éﬁf@bodnnwtwwébe devised by those

skﬂﬁaﬁtﬁ? gk erefo o v&fl @gﬁndé%ola%ha? dle af eé{?&%'&?ﬁ infénded to

hree- I cl e, Oor even vehi cl e,
covafl ﬁlmmowmtwn%@dmmdmﬂééh@ corheswithin ieeplrd and gcope of the

- pre®hOhGnli&s - Additionally, the frame 20 enbodi nents

preferabl'y provide for seating the rider on top of the
frame, straddling the sides thereof. Wile
illustrative enbodi ments of the invention are

di scl osed herein, it will be appreciated that

numer ous nodi fications and ot her enbodi nents nay be

devi sed by those

10
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skilled in the art. Therefore, it will be understood
that the appended clains are intended to 25 cover all
such nodi fications and enbodi nents that come within

td, loideb, @and scope of the present inventi

18788l At or ney Docket 81305-4001 WD D o0LE g2
PCT/ US2004/ 033642 THE CLAIMS What is claimed is: 1. A

vehicle franme, conprisi HE GLAINS st frane portion.

Wilgtat clgior%rig,ses a plurality of struts associated with
ch er to forma first franework; and a second

frame portion associable with the first frame portion
in a sti fenig% .als?_rocieati on for significantly
i ncreasi g t hé "EVPFPATS8¥ HRE first frane portion:
wher ei n & liest fisme porsibethaf ongtisarachhaelto nflstfutpmsoqimed witns:ch
re configured for supporting a rider sitting in
Ot‘?ﬂéo&’é‘ﬁiaég BAPSHRS ¢ associ ated frame portions .
def i ni ngaadtond fimdeE pOtioCaviciaplediifins Gonfané portihoitsd sridfeaing
copponent, of. a_ pr.opul Si on syste or, opel Ii.n t he
ssEHEEE L SATCOMG T PGS SRR A e Pk K805 BT P! y
]go nnect :c %Txteig tumﬁl ﬁimc%tdafﬁréﬂaﬁ% H@Pﬂz&frﬁni ﬁorﬁﬂiﬁ@.re/@mﬁglhr?cé for
rage of clajm.1 erein the first ame portiopn.
SUBRAiNG st sittng dintbie veele Srmp thesrsiated iR R fefining an
infRS& el AfeMMidnd FlyRosdidgH cﬁmfé)@ﬁen@ bOSprBgulbn bRES for propelling

portions of openings defined between the struts for ,
thesyedister and aeompyising ayachupsis for geppertedly prugectipg tq waeely ¢fithg vehicle.

framework. 3. The vehicle frame of claim2, wherein

the skin nenber of the first 20 frane portion

conprise% a bEewehigle fiamg of elsimb vibeesin the Brst Spme agitioy
co%?xqge's ?Héﬁgoge%ﬁinm{' Wﬁlgﬁlggdt@%otcﬁ{e\é Wifh thOWRks &b glasi?g %t least

opul'sion system an ery tray 1s associate
powiiothof dpenifigsrdefined hetmeentlicstrits forsiggifichitisaintiegsing the stiffrieprpf the
tl%g first framework. 4. The vehicle frane of claim 3,
ﬁr?/'\"hergll’v%&{fi rst and second frane portions 25 are
configured for permtting renoval of the battery tray

frame pott] onge KPESE BRRY Y Gamndore Bt SekPRECRASVL

fratnb @oioh coigired hbatfetyl tpdy inadutthe Boioicdvitfaniipardd fonsippdreing a

oo G Bophisn orih oS P s it anped ki GG,

fra@BRork 36 SRIFERANS, NIFREIE thedRigietek f or receiving and
supporting a bottom portion of the tray. 6. The
vehicle frame of claim1l, wherein the struts conprise

a rear gfoup %Fh@frehitlé Rhrfe 5Bim 3T Gnéreh TR ahf s@oldih@E Yortions
pi ece and define an open rear wall of the scooter.

are pOEiR98E Jorpermittingrenord ekibe baeg0Eyfooy the frame interior when the
first and second frame portions are separated and for blocking removal thereof when the first

and second frame portions are associated around the interior cavity.

5. The vehicle frame of claim 3, wherein the struts comprise at least one

concave bracket configured for receiving and supporting a bottom portion of the tray.

6. The vehicle frame of claim 1, wherein the struis comprise a rear group

of struts that ave formed in a unitary piece and define an open rear wall of the scooter.
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WO 2005/ 044602 PCT/ US2004/ 033692 5 7. The vehicle
frane of claiml1l, wherein the second frane nenber

conprises a skin nmenber configured Tor significantly
t g to the stiffness of the frane. ]
Cﬁ, 25(%5%9*6%% of claim7, wherein the second %‘;g;%&mmss@z
merrber conprises a plur aI ity of struts associ ated
wi t h t he Bki n Thewdéde frame of diaiinf 1, mmmhssdcbﬁcbﬁtﬁnmemm

he f
oo B eatn itk P giapiGionty forfll f B S ot he
frpmeti on are wel ded toget her and nade of aI um num or an
all oy thereof, and the skin nmenber of the second
frame portion conprises a plurality of skins nade of a
Cor’rposi te, fi e vehioki firos Qﬁﬂhmm ehérdin, thelconBfeanvahiimb e

ane of 1, wherei rst fra portion i.S a
cqmsies WS s Psr e i, Ge ok Bimost 1 ROE UL ghterhs the
skt RBRbHANE HRWamahi ch is an upper franme portion. 11.

The vehicle frame of claim 10, wherein the |ower frane
portion conprises a head tube configured to rotatably
recei ve @ st eehd wllicletRend dTataih S, WRi#Gh @k dutstbf the first frame

st eerabl e wheel of the vehlcle 20 25 30 12. The
PoFin ¢ wekdpdiogetber and amds of ahypiayiaionan #ioy slesert; s dbp ki ggmber
of ike8@RIGREhe JoltRMRoRBidek @ ﬁ’sﬁ:ril?’ 6 FRins GRAL bagl LJhﬂJos;te fiber-
t orsi onal stlffness i ncreased conpared to
rejufepdiopterifhl  torsional stiffliess of the fII‘St frame
menber by a factor of at between about 1.2 and 10. 13.
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steerable wheel of the vehicle,

12.  The vehicle frame of claim 1, wherein the associated first and second
frame portions have a longitudinal torsional stiffness increased compared to the longitudinal

torsional stiffness of the first frame member by a. factor of at between about 1.2 and 10.

13. A vehicle, comprising:

the vehicle frame of claim 1;

the seat supportedly mounted on at least one of the frame portions;
the plurality of wheels supportively associated with the frame;

the energy source housed in the interior cavity; and

a motor connected to the energy source and to at least one of the wheels for

propelling the vehicle.
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