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WD 2005/ 044602 PCTI US2004/ 033692 COWPCSI TE

CONSTRUCTI ON VEHI CLE FRAME TECHNI CAL FI ELD OF THE

I NVENTI ON The present invention relates to a vehicle,
MAPRAH4Bar ticularly to an electric 5 vehi cPETAUSE033692
‘that has a plurality of subassenblies. BACKGROUND OF

THE | NVENT COMEOSMERTORSTREUCATON VESNET A FEAvig! ude a
tubul ar frame for supporting the conponents, of the
vehicle and a power unit. Electric scooters have been

devel oped to ﬁmlcéﬂﬁlﬁﬁne@ﬁi@mﬁfﬁ act of

private transportati om, cities.
El ect ri c Theprgsant nvanteontiplates &) 4 yehpdeyané thoy partitiddrdyetoyan electric

. P 613. 569 teaches a scooter with
ve%@{éﬁ@alﬂ'égrﬁatfhﬁg%glﬁ%ao%fo&g%ﬁem i ng steel pipe nenbers
into a unitary, skeletal structure. U S. Patent No.
4,334,589 discloses..a i
i hell and 15

shel | type frares =t
Qhdhesd o Eﬁﬁﬂ?ﬁmé"gortsﬁgmning the

| ower hakKhowhelokordesceh Eﬂea ;
al f shell i ncl udes

eri pheraLI( eg%fs. The upper )

compensfits o thegtsaictegind pgosiey iy Hedtie toptegs kaye bt develaped to reduce
theCADY M dnPil b : ' il i i

St sl R SR SEbR: FREIRILG cob By i g g PR LARL, Pt
scafferharg ipiealp epwered by albetiesy ppdt t i on t hat each have

i nt egral rtions are attac 0 0

each ot hg}r@%%cg%trgog Sdéel\g% 6? rgegﬁlv?s ASSEREY hl %‘a‘?‘?ﬁd&& bme fotmed by
weblingsteehpipa leynbgrsdatoarunithanskicloadl shictaac 7. $ FatdndONo. £83HF89

. t.o _bei.n senbl ed. , A vehicle frame i s needed wth

discles & Jes 100t BRtorSisle Vé‘&%sh&h ts: TG, AT HePP B shell and

lowRr BAlEgtRldytaBhY el AR KBS pdrPhaa] &3t OPRSupper half shell

. theri or, 25 SlL/JyMj%ARY_Q% THE II\K/E I(]\Igd%ﬁe pr espéﬁ ) ) e_ )

includesdhitpesing tehefpereceiving astepiieg assqmblyeA counentional granoline engine is

use§cooter, a notorcycle, a four-wheel ATV, and other
vehicles, especially in which a rider sits on or

st r addl d$5t Paterft N6, 04 A7 ehches adelecttiosehielatwiibfa frdmee with an

icle fra i pc) ud a.first fra ortion wth
wenkf el By Bl s € R ol el Mhe S rpitin Herpladhed o
eaclhbihes totpooidy Dfr@mé hessinbfytRTRYIbkantBlly A&t @ thétdTeach portion

.dp?rti.on IS s(ioci able with the first franme portion in
prios tabeing ass5yedissoci ation  for significantly increasing

the stifAf fdsde 8imb 'ikenefsﬂliécﬁvlt’itﬂ H&%SM&EHQF? @Qse_fdf?][construction that

contributing significantly to the overall stiffness

can greferplly groyideasnadoessiie an mckdsed ébérior. t he associ at ed
first and second frane portions are configured for
supporting a rider sitting thereon, and the 1
SUMMARY OF THE INVENTION

The present invention relates to a vehicle frame, such as for a scooter, a

motorcycle, 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 associated with each other to form a first ﬁ"eimework.
A second frame portion is associable with the first frame portion in a stiffening association
for significantly increasing the stiffness of the first frame portion and for contribuiing
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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PCT/ US2004/ 033692 associ ated frane portions define an
interior cavity dinensioned for housing, enclosing,
ARHIEE2r abl y substantially isolating conpoRERUS2084/033692
the vehicle or portion thereof. The housed conponents

asﬁr&mtddrfﬁmﬂﬁ;mélﬁrdeﬁﬁ@ﬁ@in%noﬁcd@rit? AithéikRRed ¥t h8MiAD enclosing, and
le. Additionally, attachments are

hj :
Pfgf?%gf’ {’_Frt]%ﬁ&tlt\é §° £ eprrpanents ghihephicle on pecionmegreato The housed
cotpBRings dah@dclude, R RRAAC oé)t{l]ﬂtgfﬁsgrst?&%op E)I%ggﬁl&g P%eﬁlgle

connect to a seat di Spost
Additieaplly ettedimsnisase proutdhd as ths psqfenrsi fomeforpamentisg tVdOfWheelS that

oo ETRAC 7 At b ol £5G PREek A i e BF s o

east one’s
othmachzeashsesswhtas smﬂpenslm:édnqmmyk for closing at | east

portions nd substantj.ally the entire

openi ngs H@’Eg et“@/gjlé%ﬁfts G PIHQQ COmRTisEs gfHeash et skijsmember
thal @ seraytufatly ﬁﬁs@bﬂaﬁﬁ Qyiftothe BUILPOSBS frEHERoRToY 8B5ingd i’ttléa%f‘porhons
The Sagxln nmenber of the first frame portion can
and prpferahly Spstanipliy b entise erenines Hefinied beivasn s struts plthough openings

ma§be ﬂi‘cfvidéﬁ ! ﬁﬁrf)d’é@:E ﬁﬁﬁ 'aglgeﬂtﬁh‘ﬁgﬁt irhd Qﬁﬁmgﬁ)?ﬁgﬁﬁé 0 Hame portion

can i nclude plurality o I ns
carf hepopfignnrd amﬁqqmtmmt thetfraenefsiorlsfor s@nﬁmtbumnemmgthe stiffness

thefg?)f‘gﬂ' caff %5&1&&&%!#&‘3 % (ﬁ‘%fﬂfxgg (::1 ngeﬁl%é Ehe%n fored % otAHﬁ aélty, the first

I nterior cavit
fraapontioy skin mepmber citheclpdopbdteiyomayistiifReinsit tHeiatdpiat bRty and is
referab}% associ ated wwth.the first framewor

con;ﬂgp%dg?gs PRITURE PYFLY IR RSV BReiF Ui ySie%s. The first

and secorh@ bhftagRrap s preRnbly AR RRe LRIk tlﬁ%@ﬂ’rén?ewd?ﬁ Fp
E rempval of the battery tray fromthe frane
sigrifigaaily afdigisrits idines e Gy ancbacsers franaerportipny candrsonfigired to

perﬁﬁ@l?é’t@ﬁa%gal o? Welbafts Yalyl ot 118 %: Efnt =1r1&yw¢e[ﬁdth@ ?LﬁS? L #cond frame

al so unsnappi ng or I Ng
porfins pesseparated,rsich ad by bftieg dhretiogiane pbsmbﬁ)hds:s tiisubSping or detachmg
t confi

20
e PRI Blnd S5 T Bl SRR S RS e e
coneavel bedckdlichhizgured fog eb@dgi@rabottbportidh diiies wayelh ﬁ}tﬁﬁ"t and stabilize
%rarre a plurality of struts of one or both of

%ﬁ%traé'ortl ons are connected together to forma rigid

f r ameworkshe pRdert P ahs létpﬁarﬁﬁ? oPEritEEE o Boff ngtﬂ] %h% portions

cast as a si ngl € prece, or o herw se connect
are t%éeqtffdgpaeth@ra@r@tm &rigid framepiodt, end tbd sz8is embloctivaldad {0 ech other,

SR i S5 gk BES bR SRS BB

er s
embadimenic h dexd striteseeits cast T e sipglebper Rk sQilondl dtheFerui¥RRdD €orm the

L T TG LT

comprisREe skifl heenstre eHag 1sfdoaﬂ%u&13f6t3 SknigidintBdShiriinag ta/the stiffness of
conprlseaplurallty struts associated with the

the fiqmen Theserond freae mebaricrr additiqnaliy pqmtertsetanéurgktymfﬁféwber
assobt&t%@ bhith andsial E@m%&qg%%t%ﬂéﬁw@ﬁﬁn%ﬁ Sk ﬁl%ﬂl% e,{ ﬁ&ﬁeanii also the

nenber i s associate rst rarre por
framg wikp the second frame member is associated with the first frame portion. In a most

preferred embodiment, the struts of the first frame portion can be made of aluminum or an

alloy thereof, and the skin member of the second frame portion comprises a plurality of skins,

which can be made of a composite, fiber-reinforced material,
2
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preferred enbodi nent, the struts of the first frane

portion can be nade of alum numor an alloy thereof,

and the skin nmenber of the second frame portion

VO e92a plurality of skins, which can bePGREER0HH033692

a conposite, fiber-reinforced material. 2 Dc:379860.1

At t or ney ThOG#eEadd '

PCT/ US2004/ 033692 Betnfidehaily f’gpn@é’%%‘? iien disposed beneath the
seqogdEpme ParHen yyeh is an gpres Suwd pbdivaaiterativelpabe frathe pogions can

" i ch r ;
a0 Aok B0 MRS o SRR B9 g 1 i r e
elegiegig dlit eieonstaitied withesthe damt dnteréarh Thishisteriobpttfecsbiy 1 a volume -

ened. t o _service or r ve. .ele s tha re )
o B A5t BEURASHIE el qolo e 00 i, more
prefisratily niolbdsy aliars 2500 o’ iBst prefdiably GRlBast @BOABIDSOREY NIbs Breferably,
theRQ ti ans, of tFe VGSB clee pref g{eabl y at |east_about,
SO I ABTOTr3P T Op1o8 R, B preferaplyzad moshahout 5,089 dn’; Hgpreferred
emBBEineMHAl € 6adth bf Mouk 6A9tin@BO Y lterdOHALbR 5 AP i
pr ef gr ably, the Vo(l)]| une nils at err%tsk? about 6, O%%h?sh%n,dahelght of
ab%i%‘%ﬁ@b@r ably at nost about 5,000 in3. A preferred
enbodi mgRs ] AN b ' l.engt-h
of about %Seﬁlgg’ iﬂlr?\éyhgg]ﬂ%we a ﬁ%ﬂlgﬁ%&oalf&%gg%dﬁttﬁ%é% igured to
rotgtahdnheeseivd @ sieerigtubb inpuntedwith o wieerableavieepafithe oghicle. For a vehicle
' a_head tpbe that js.configured,to. rotatably .
e LR 12 dERon 57 st b maohireBinel it 4Bped teporion
canalefihdv@stegthionkieto ok the Yidklit6 bass afléafiBmiont eide @ﬂtﬁe‘ﬂr‘]arrﬁa to another

scoater, for . xarrlgjﬁg, the frame and preferably the
wheR RS HHesgoB YHORt IHA thsrloalieh Aeer dhectain YoeignerFsbl fow
assdoited frdCindisLedd@Iiant oRGords hOwR ﬂ%ﬁ%iﬁidﬁﬁl F%{ ?i&;h? sifiﬁ‘ﬁéé?fhggis

. another when sitti ndg t her eon-w T hout ting t
incrpgsgth cerppared toethe loagisuding sersipnad kéfifiedss 9f the fiest ffime member by a

I at fai d second frane portions have a
faa?%%g‘%e%&?ggll'%géds%nal stiffness that is increased
conpar ed prefetraé elbodjinenidofaalehiclercehanstedsicedriing 36 thefinvention

it oo BB FETBEH o X B Ach o Sk 5o ESRLe drfe ame
portedR S pleta i b 3eeeE dlh;jpwrﬁﬁlﬁa&éﬁzciidﬁé@\%ﬁ B franfiC b 8RSy %ﬁgcr? that is

al so seat supported nount’e

r ef'@é@ﬁd frame an
~hou T e yperiqrcayifipoftpe frame, agd Barateieanectedip (heagreray sefirce

and W2 a8t GHRP ert&ﬁ’e%isﬁblaﬁ‘[%géﬁh?gt g vglq%lﬁg ?‘E@ pfef‘e@f@ﬁ.’vg?i@le is a two- or

energy source that 1s housed wt e 1nteri

threg-shpeled vehiclhand thahenmpaises up tovhroe whesinthat mdvabdy support the
| east, o t he.wheel s for

-ane ource .and to at e of .
vehifl, Sinat othe emiodiments five pore wheell’ A spspeiion iystel opinecting the
wheglnvt tl%]l@ Wehi‘\t/%ﬁ fralﬁre\wa@d: @@fétﬂiési' Fro®idadind 1'§dlﬂdﬁhét§iﬁa§t 6HR swing
o three wheel s thaj nova support the vehicle,
arm b PR A HOF OB FAL 2Hised CRopEbandesls. A
suspensi on system connecting the 25 wheels to the
vehicle frame is also preferably provided, and may

i ncl ude at

asSoCi i 1136 eV b Proforch $3Bb0120E: Ofa 4118, YEELSeq

according to the present invention;

Fig. 2 is a perspectiive view thereof;

Fig.3isan expioded perspective view thereof;
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BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a side

view of a preferred enbodi nent of a frane constructed

30 according to the present invention; Fig. 2 is a

P& WpE602e vi ew thereof; Fig. 3 is an expl odBET/US2004/033692
perspective view thereof, 3 DC 379860.1 Attorney

Docket 8%%5 x-S g\%}ﬁg%% d)%éégrggle ag b e O/ A3ROR%er frame

Fi gs. rspective and a side View
poﬂfon;ieepdcﬂvﬁy, offlamtberﬁnmetanmwmnm,pectlvel y, of anot her

frame e ment ective

the. T ower i PRreborr i Eof Gl aanE Ret B ot oot e
skifefedetiess; 5 Figs. 7 and 8 are a perspective and an

expl oded pers ective view, respective

I
anot her EiBol e g PerspRetive, Rl OdF*a/ @erS@cP%e Vjew; rggpectively,

of Yt QW6iBEr SMRidhRn: 8rpedivaRiMy, Of the frane supported by
Wwheel s and a suspension system Fig. 10 is

per spect Fige9 is asieofiew wEaatkarembadiogniefiihe @ﬁmF ppogedly wheels

0] s. 11 and 12 are expl oded perspective
an%%%ﬁ‘g&%fleojnvs gt\l?\lgl respectively thereof; and Fig. 13 is a

si de vi elfigs hbisianpgrspertias yembbdiabe ﬁmne)bmbodimiem:g)féiﬁ’g 8 by itself;
enbodi e fra the pres nt [ nvent| 0
L BRI B B EfopRively thereof

andReferring to Figs. 1-3, the preferred errbodl ment of

the invention is, a scooter w th attfrarre 10 .t hat
i ncl udesFigphbis aails RO v HRassBRtIph$reOtPDUsiag anrpabodiment of

thelfggﬁ&rofftﬁ@ﬁgseapﬁl%@ﬁn 14 includes a plurality of struts
that are associated with each other to forma

frarrevvork The struts 16 are preferably vveldedto

U[JI CU Ul A ldb

pr ef er abRgferrig o Exgs at-3,ithe prefer@dembodimeihef thd muexmouama scooter

e .made, .0 ui tabl e t eri al ref I
with e 10 gAkts Rt ot Bt Beipp ot Th b1 flowet B porton
14 ﬁbﬂﬂwgmhtm strist18RELR GrePd shiBidbeith BAth itk € form a framework
prefera box extensions, such as with a rectan

Thestgisloue Preéq#ablw&ed &q pash otherbubeancdematively he E‘é‘?gﬁé‘r bended, or
| 0)
o PP B PP RS A H G BSRAD Fifling el Bapoode
ext endi rithe struts can be made of any suitable material, preferably aluminum or an
alloy thereof, such as extruded 6061-T6 aluminum alloy. Extended aluminum struts are

preferably box extensions, such as with a rectangular cross-section. Other struts can be cast,

and several struts can be of unitary construction.

The preferred framework includes side horizontal struts 18 extending
longitudinally with respect to the scooter, and preferably near the bottom portion near the
bottom of the frame. The side 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.
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longitudinally with respect to the scooter, and

preferably near the bottom portion near the bottom of

the frame. The side struts 18 are connected to front

WORPH#60P at eral struts 20 and front and r eaPCUPsA0eHa33692

struts 22,24. The front upright struts 22 are

connect e@]éea];ratﬁ&vdfg RS gﬁﬂﬁ’les fi‘ﬁepef‘ s gttt 9P &R ar%blﬁﬁcﬂea

configure or rotatably receiving a stéering tube to
prefeyabiy stitht the w;@ﬁelsis obthaiptas uphiglsIstrutf B4, andamidivay aloag the front
upr%%l{t# Q.r’llegl;her %? %L%t%? ?re%&gblﬁ ued% tb%xr,% g&kﬁﬁlﬁr IHEI@vay along
theirﬂén@h trezﬁ,t druk ﬁfhﬂ:ﬁ thxagraratcmnedmi t@@mﬁuﬂb&inb94 aviutfhm rconnected

m1qk11vgé{y}ear710nt %t%?q& & %: étﬁ{ts ﬁ% g(ﬁ g E)%geryeg em odmlent has a

1u£¥é11;3 SORHOmMIbrAdKe P RRY3 @Pﬂf&&blﬁ ﬂlﬁ@@ W‘h%]ex’bwd 2085119446823 he
/ US2004/ 033692 The franmework al so .i ncl udes

frampyyarks eonpeefingshe g fdastaits b rile‘,l@tb@aowrbé%%ﬁ 44 4, configured

10 (En svgs,@a agﬁ s Eagfn#tu@%afcﬁ E%V;j#g ! gt?rlﬁr So'ﬁzl% %ﬁeﬂ% ‘boeg;rovxde a

brasletito slppqrttﬁle&@mpnt@bétha@aylel ncl ude a bend generally

Connout i D Bl i F St 16 E85pe ffpRienlld ElptRaBh frber

thatardwaldedi® w:htoﬂfer km@hﬁsaﬁblsesdﬁ seteral bsutd 8an Manufam%ﬂ ys unitary

the preferre dlrret has a lurality of b
or oGk Bir it e ABgshep et ey e APS: Pogipihite dfbodiment of
Figl &tredratdns 2800083 0tahecast dsATW fectaf@NAGHdde G, Whieh badEo include
side struts 18. The bottom Bracket struts 36 are

attagbmeity aRdRivots radier putspfdkmieaien apdersioae PREOMaRGAmS. Tn
addg:fﬁﬂaﬁﬁé%n{blaﬁnﬂeﬂ{ &f thR%iglfe Hal'Gn E&&&&FXP §Lﬁ.ltt‘9hlgﬁ Ry l%raﬂy extending

to support t contents o frane.
fromg lvoyms-brace AD ghat &, welded mlﬁway serllealb'atwt\M@mthmﬂﬁmwmha§ 22,

vi dual t ar e t
pretel iy b BoeRT A Bl 22kt BllEns fihel BniAt Bocl il in Bl upward
diredtlbh foyardsahe h@ﬁe@ree% [The ﬁ%nﬁlﬁdref sen 4aflrt M@Jﬂ)oﬁﬁnéﬂne; also a
remai ni ng struts. i.nst a é‘PB }Jhe enhodi ne of
crogsi hgace pr cppngrting stigp §V° d $0qths grogh f ¢ bottpm sidg tubes 14, ¢

rect angul ahoRhgs Big38, sgm&tﬂe&‘ml AchQs WaBY, léﬂl‘?be welded to

attachnments and pivots for othef parts of the scoot er,
streggiben péntobriween other@aispisiruts mich ap etweras;étr $irush32 apright
stm%%’%%yamﬁé kS ?élh@g 'E)Sttcgﬁﬁra%ﬁ?t éﬂqgegéd Shidilrune

er al xt en brace
longitvainailg alvep dedt on atb[wdyhevlemgth o’éﬂhle jooﬁb@:tmétha ftae. fr o nt

upri ght struts 22, referably near a bend .in. t .

struts FERIARS %gaéﬂodﬁgs ;% ﬁ?é*déw o@ﬁ? o %ﬂsqﬂnﬁ@ﬁeq gin

medbers! P80 dOnd b R6fel Fhel RUANMSIELIE B3 RO agk strubiarall asslibﬁted with the
front Tower strut 42 in this enbodinment is a

franggvpnsk, a@d@e@er@bly SuaRFlycoithaptat L& g0 ﬂéqsaaaal%Yoanldwgmﬁ%ﬁﬂY gcrease

the %P&&%& h e g&%ﬁ?alﬂeﬁnah%@eﬁﬁ ﬁﬂﬁﬁ\ﬁh& aafg SFihOlowtP Ehme

ers as we can
porli;ctrraafﬂgbmmctjumﬂmssffbamglxeen ot her pal rs of struts such

ta f]i 2 ete Q ipfﬁig%{e t“:ds Sk{nglil%a €IS g%?? u%][uélr Az 2 x%nc%%g p}é%erable at

an a@pfielte yethanilh bfihe Ekif Snember, preferably at about a nght angle. The flanges 52
are configured and positioned to abut and closely follow the shape of one or more struts 16 of

- the framework, such as the top sides of side struts 18,32. The skin members are preferably

attached and coupled to the framework where they abut the framework, and most preferably

5
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| ongi tudinally along nost or all of the Iength of the
bottom of the franme. Referring again to Figs. 1-3, the

| oner frane portion also includes skin 25 nenbers

O WO048¥2 or nore of the skin nenbers 48,50 BEEUS2004/033692
structurally associated with the franmework, and

al&lggﬁ %%E%/Sij' f@fﬁdngem dah®e %&éat at y;% framy %Ptb%a@aﬂslawngm Jength

I cant ncr ease ness thereof

to a:letﬂ’awgmk o mclmdtaad preférotdy empé@;d hyeathiertshigabik mesnsobutiare
prdfRARIG defBfi 1o MRlehbRToNcFARk  SLR RS Yorhl bbbl B8 and
incdudee frdhi) geap) rbaftenbahidesuatportaﬁs ad-58n @l erubtmrdl hemmanmi setween the
the skin er, prefe abI about ri gh | e.
skdtgermts A e ggrie ghi See e PiSVIdBt DR A itpoles & echiiztp g g petvveen
thetibitel] tR§eI8)ant Ghd IQWeIt ﬁ’eﬁn@ﬂﬂﬁ@w&k Prefrl léﬁtfeﬁdlﬁg klohg theGide and
framewor k, such _as the top si es of

f the
b°§@1ﬂ gegiong5a57 ofrthe skip memhsr b ite g@ﬁOéf%? thatagp Peﬂfdgured to receive
boﬁ’f?}ﬁl @&Q £ds 38 Vb 80, dsQcibeltf b %@éﬁ}l’}’%ﬁ& fABRF ﬁa&ﬁfé/ arﬁ%hnect the

I anewor and nost prefer nc: 379860
skiamenrhep 8 Mﬁ&amswm 4001 WO 2005/ 044602

T Ueo0hg| A3380R LTS AT e AR

of battegitsstadked hﬁxbarfangefbwmrbfemblyamtr@aﬁngﬁmm theffismaeh | Iy the

| ed b Qt her suital ns, are referably ..
DSt ErerHERer PEtR T IOHs SRR G45 be eRpares B i Shtie
batk@¥ BEx ﬁoﬁgamtﬁ £De TRAIANE be Heitdvidl 8 Ifepzaeéd. ink@P¥ehiddfor 9&fvicing as
and side portions 54-57. A structural connection

negdédween the 5 skin menber and the frame can al so be

provi dedTPé’frﬁnélg@rE élfs g%?ﬁ[ﬁn% Gﬂﬁw%éﬂﬂne Shab I@Sw}Q@ﬁ MR @hbstly or

the battery tr ower frane franmgwork
sub@taeﬁdhmmluyqu ehetasind byoskdd meyberse Pesfetabinptileath b Yeorfithe 0pemngs are

56, 57.0f .t er, are
o3P AT TS B R R B i
lzmé@vmewam&mf ibadtdriel 7?] ¢hat aul?@ﬁférablnlg@néaséd fndraitery envelopes.
Ze an nnect_ t skin nember, 48 to t )
ProfeABVBHR SroTroT O (R PN Bregieagpiees BRHE diedice et of
batfeBibs aﬁcb%'rﬁ(ddggs @%n%hl@ ROt dng Qnﬁo@i!rﬂéh@l Tﬁe)batt&ﬁesth@é tShbk&&d 1o
st ac and arranged to preferably co

fit
" eachjother nnct toe dongokier 182 wineh cqntrelsdhe @Hreﬂlggw to thganotor depending on

opéﬁ%tf)xﬁ]ﬁbﬁ% ﬁlgap %%%1&% bR &E ddig S&{)ox a@fbt@@oﬁﬁ@?ﬁﬁ&et Phe preferred
coﬂnaﬂexeindzla@estcoo]hxg firesriG ¢ elmht arecprefembb'cﬁxgnechntahelpmghn diteetion to
propE R SRy Aloes B DS o7 o Meceon o s o close
off thé3e4rapehial bY beikfebr Bk Yok iQERIndthHerd) YA ddifichallP) @ﬂ &£ capacitors

Pr eferabl at |l east 75% of the openings are tQsed

136omnecicfoNks ongplarcpnpisy bapositianed sdipsil thosoplingsiinsim e rear of

the {3 %Tn agr cilcDBtiBR h lmh%.'é b %4n asgu%gbﬁ QB‘Q a Bl%fe?ﬂ)lf b&ditioned in-

sets tteries a are preferably encased in
fluib abnenyiceinveivitpe she ﬁame interior 120, such as below the seat supporting skin

- member of the upper frame portion and above the batteries 70 to circulate the air within the

frame interior 120 as may be desired such as for cooling or venting. As shown, the batteries
70 are preferably aligned longitudinally, such that they present a narrow lateral profile. The

batteries can be stacked vertically within the frame interior 120 as well. Thus, the batteries in

the preferred frame do not protrade laterally beyond the foot rests 122.  Skin members 50

6
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Preferably, there are three layers of four battery

envel opes api ece, although the entire set of 20

batteri es can be nade as a nopnobl ock in one

WO HEWE. The batteries are connected to eBEHUS0AEI33692
and to a controller 132, which controls the current

-mélhdb\/mdspahﬂe cORf RiredRPEBHhNET EHR sidRP f fhk AhiteridHud (/ﬁ;ﬂbﬂﬁ& frame, just

re pmade on controls, suc asthethrottle of

raembgr 48 loseweff thy fromp hettemy and lowen nesicns o thesiflg or rear to
prBtle&%e]&‘ﬂteﬁ&a%h%%aﬁ’ b&higkd Hleval Bl agaes obifer @ﬁtaﬂﬁ:rdn? ri‘:}eﬁ-*:rrstbly

direction to pronote upward airflow along t
rechgrgeatle battane typen i aslother ezabsietnmtya étﬁarebeenﬁs@dsoumemb@housed

il e384 o e ey s
witdnae enchatletbattbdies. dthawao bltim portiam 1sqirsthrablsz griashddi to tiedrear of the

o N o D B Pl vl B A2 5 i e S g porons

atthchedtiRfets @*éfe!atﬂ@ ﬁsbIatchﬁ@ Battefies {dWeskiteRBIRMoRRE bPBher parts in the
within the frane interior 120, such as bel ow t he seat

a%b‘ﬁ%‘i‘?rr ng skin nenber of the upper frarre portion and
above thgy Q?ﬁér%ahﬁe%o?&nt 2 é&h{pﬁ%sgl Brukdieal Skih 6%ih 1gﬁlﬁd@?uru’cary
esire or

30 frane interior such as
tOR:E@é Isidgdraesls §bed.iaagvell as a ﬂhragm& fonhastachmen o 8w lower fanee portion.

I L I h,.that t
N O -
nedded. S'I‘mrlquxdr frame pcmbh yz prdférabiy isfwﬂldiaim stifftagd lsﬂbn@ﬁ@;rc&&de a

g‘% ﬂg %.ﬂ in the preferred fra

seaf Siopi B sehPGurey e a%&ﬂa St 90 PR G loromseriqien

sup@iaﬂ&i? I8 8 obwarlGectio 36 the hppdrifRnddorkRCcket c8dca0e sidfthkough area
WO 2005/ 044602 PCT/ US2004 33692 |nclude si de panel s

66 isalsfine toderiiiiate aounting andymmaunting pftae sesoter §F ajriseprndde allow a

B ndé‘r@‘fégt% Q%S de ﬁ#e thioﬂ%ﬁ 66. af‘het aﬂﬁgelsd‘f‘ ik Jﬂggpﬁ{m ﬂl%mbfr 60 that

| oses "of f t |,ower “portions
deﬁ_qqethg istbp-thiougle 69 1Stthus qoncave cn therreltsbdﬁ afaéhé fame,vini preferably

exifis Pft e o bon Y bkisfnc i b ol yRorit e s assembled

enbodi mexg shoamdn Fige 1 aoe of RRFYapS QA Semaiatiited bipse theupper
as a_fuel cell, g _ fuel tank,  or

hj h
s by 0ag‘ﬁéﬁ%f;%§’é§%‘i‘1%?°f8ﬂ%i“bﬁ“%ﬁr%fé@‘“‘iw&%ﬁﬁp £§t the top

-~ forwdtE lelgeoRd diftfel 8n mERBeF RRITIRYS FhpB €4d fn‘éﬁlotesveﬂfﬁﬁgﬁ @pll}ﬁ frame

attached to the rear of the franme to close of
mtegtab bet ween rear struts 20, 24, 28, 30. The assenbl ed

frame a r
i sol at e'i?%ég Bi)egét ?@?’i%s f;ognotsf:ﬁf 1{%%,8”'? % orﬁ?% gz giith the lower
franot fratiom i Bsuéinthibfthe whpeniien: > postonaL sighTiobnly npas aniftess
t hat

o IS S tur skin 6 ,
of oG RRER 4 i damireiebiit Of ot a3 ol femportions 12
and a8 can bd MBGEoIBe bhfic AdifGbitRRtiorials. TR skPWREmMbdra iR preferably
ortion. An access door can be provided in the upper

adgiof 4 cpmRerife, fibgrreipfosred nateriahminbas Sbonslass carbea diber, omprother
Ioadi%gﬁﬁg %PEI p&l‘iérhé%ﬂrel;yzﬂﬁr %fn%@ﬁﬂe}‘s dafh b2 Whddk O Qﬁ%ﬂum or another

stif strong to provi seat support t
metelon mbgume@nalmapdﬂe atlringystiessed te epaty loadyaing prefereblpm torsional

fran{g%gd-rl ders are

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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15 supported. In the forward section of the upper

frame portion 12, a concave step-through area 66 is

defined to facilitate nmounting and unnmounti ng of the

WOy a rider and to allow a rider's | eBCHBS298Md033692

across the step-through 66. The panel of the upper
the?‘lﬁtdsg RERBhaIR0 tdBler £i6hd or 'medo%% ﬁ@t‘ lhaﬁ@éjﬂg ffitioBal side

concave dn the outside of the frane

strypy abiowe this bpttombotineltalistroin18 h@h@@tabodgluw@f Figsppra? alsafray an upper
fragg pfiSh 76 ffhe bR S8 0D aldbind BRI bite BEREBALEGH o

mal nt ai ne
Addeibnutionthe hﬁpeﬁ [faate postiﬁnrﬂﬁnmﬂm slﬁﬁ nameber 8, winvkecanfinglnade one or

portion 14, suc s, b r.ovj di.ng. a, ga 6 t the t
mofe eyt Paigas B e toE Fkene b S5 etod gk 85 88 s2. The
szd&ﬁﬂltﬁmétﬂfe)i@ﬁﬁ liatepd] kidBs &ffthd Wpef frane pomah afid pﬂ’ovxd%ﬁet
pref erab ﬁ%wt he associatiqn of the upp %mslg tlé)
attapbmegi (9 the fesverdaste bopipry $4a oS frpmg Rotipn 8§P§ by Hagludes tangs
BiEd Risidb RN o shREURADRS: e
Sﬁéﬁﬁ ngg{ggbfdt H%eﬂ%ﬁ?egﬁsgf&pgrtl on 14. The sk ?n
portiemTfetosiliof thévepnep pet lomaifrimepertiorsdmsopioibete s the Sliffness gf each
th14 can be nade of the sane or different materials. The
kin nenbers are preferably made of a conposite,
fi ber - r digfoshoed theetadid abumsadcth aasspendien gisersbly 88 acdmoecting the
fiber er | pad-bearing, mterial . .
frarg greaI0 ALy 0 HEPVATE HPRRE D e b SLeRiRfE i 20 is otatably
rec@wé&mugh e 1RAPHDE DG 3R WRttdthe®to IRhilRbarb B € lRjw ha ﬁhabd 1@ steer
being stressed to carry a Ioad and pr.eferably

the N@hi@iﬁdh%ﬂiteemgéﬁ'%e s also parested fap togk 4, a&hlchrcaaﬁachsde a shock

-abs?r@ ffo&mqgh}%‘ﬁﬂ{?d% a bil&1 b6 ARl AGlUHE 98 AR BHRREI00 can be

portion at extends along nore than
provided, wthichden b cbﬂteollaébylbtaabldveum of the sides of

DC. 3798 ket ,81

e Usodotsshg o S slihriicher Wﬂ?ﬁ@‘ﬁ%@ pe e
ﬁ'arﬁdft@f&nmg fol f@iﬁin%élaﬂﬂﬁﬁerﬁ@mdnm of thel e?taciy aﬁmntlmgm%ﬁkm 1$,108 are

struts_ above_t otto ri ta struts e .
prowgedoen the gsar gf thp%@gle gre%ab 59$ar Hp]n%pﬁ SEpes %fl’r t Sgpportively
attaElP{ot | s‘aﬁbeﬁﬁoﬁ Bﬁ%en@,@lﬁé@ﬁreﬁ%ﬁ ﬁ@l'uhé/s @GQJE‘ ﬁw&é"@wﬁg @ﬁﬁﬁilo and

des of frane. ditionall

shotmbaorbers e, Bonolonl4e presstiln sbusied mm@profy %o Soing s 110,
and?sgﬂ}]gfe&%i (?3% &mﬁﬂrwh einiq g]?ﬁrcﬁ’itvsngf rg r ﬁwanWIﬁéh has a

|tU|na vertic e struts 80
tire 828 mbineted ﬁie:bans 1[31 thib as@ﬁb%hemfﬁleframh end;lattee pad protegtsshe

begs g ollghmncuais ABBYEH g Koot i tish b Rl

mclﬂde’gl&:h@faicy shOC A8 SortANESfor BR deioikiagt) betkidef thovdhiokg A brake
directly t'o0 the ends of the side struts. 80,82 of the

- canalspbe provided on ey keprowberb | 16 Theibatiomiol thaaee. Sifdping kin member

48, %@git%heggfakhlﬁ&%mbgct%ﬂ%h@a’ébﬁsﬁ A1dohepat bf fbeests 2b2 Radded to
the frame, such as to the lower longitudinal side struts 18, to support a rider's feet.
Referring to Fig. 13, a preferred embodiment of the frame 10 is shown
attached to fairings, body panels, and accessories 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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Fig. 9 shows the frame nounted to a suspension

assenbly 88, connecting the frane to wheels 96,116

t hat provide support to the frame. A steering tube 90

WO 208YM4t@Bl y recei ved through the head tube PGI/HHRH04/633692
attached to handl ebars 92 to allow the rider to steer

th hi Jj - . .
R R e e
sighifichnt @4ntributimuiotikeiotecllastiffess lof 86, franke. ok fihide elamentrreodgBof the
ke 100. i whj |
enfiytzpins PR fERbrobe YRy drr o e iaf e Rl Gy o) B,
copdsat NpF skiREles 68 kethp faie e dviich thietruté ai@ferntiedl of an aluminum

connect to fairin and ot her portio of .the yehicle. .
Sl Ho R AR KGR A T s U 106 15 it [dh petpiepplicd

at thB 8pper aiBlowRF @t@@rh%kﬂe)(d B8 pEof tBRheat Ribedi® 1 00/b&unddoad to the
to supportively 20 attach fo a suspension system

rightwastappliastte tployrer breringiend o dhefvarrd Aof-poungilenst wesappiadto the
0] (0]

oo B R IEER A o £100h0l, M SaRUEARLHAY Ay

weper fbtaa Bnthe slamimim loweh fruhewdrk bbly, thehifetthe aueworkwiblythe

t he tor, 114 an ich has a tiye 11
st iR ¥ O B LY P A e R A Bty sy 8 and
upRi 8h@e psrtioh@ttadtiet! B thBSentodintint) elie iexperyaregisandiupperskih member

in the frang int(frior_lggi V\/Pi cg ca additionalie%ﬁﬁ? ol
60 prsayadaef Brelaressof 0910 ingk berglash EbEgReay| Arepreg Batefiply for atot
thiGdnki 078 030 Ghdpeaki ng of the vehicle. A brake can also

be provided on the rear wheel 116. The bottom of the

frame, inchindnaigsis 537 weprpesrof daficction $6s prestused iy the aluminum
agaj .l pagt: .
IRy sy i Y Bty REE G bbbt SRS Plrglabariry
tray, OVIS5° bbddliettiti was medscked sFinalss vith the elusippo framgwork, the coupled
rider's et. Referripg to Fig. , .a pref ed
batfpt Gt h e spu Fbo e s Borta oD lon ey peasred
AdBBbAAIROR wab debérrpiafeinst tha ipbed Gams anbes oflihih edibodhgent increased
vehicle, A seat 126 is directly support

d the . . ..
the deypieRal sty e ey TremeDY  fisior ORetiont 3 comearedis tgé inryenal rigidity of
Onlg%l&?&tﬁﬂ%ec‘%&ﬁgn fseiorovided for the rider to
n

perate a ontrol various functions of the vehicle |
and to rorhe peferret embodiments.ghe vppsr ek poaionduseasesthe plffness.

attery.charge conditi - 37 .
of B bR YRR ot 15085 bR M upiEirt AR bud preferably the torsona
sﬁfﬁﬁﬂ?ﬂf,h&%ﬁ%&faﬁ%%_@ﬁt a sUbstatijzjle llon;glitadiﬁalpm_is:jdxmndimg framéto back. The
preferred enpodi ments prefera rovi des .a
torsigrghttiiesy el thoHrpP B E FRsv PR SO Ipp gRovg 2, more
prefelblyf 130Kt ab%élf !.?,' %Sre%r@fﬁﬁﬁ%l ARAR!ab&i 2 6 @nore PRAEGHVIR BE least about

shown in Figs. 1-3 was used to determne the
2.5 stompetedrta thedonsionpntifioess o thedowerommapariongpas. Meshpreferably,

: ' . : i _
e R kU RS o PO it et ey
faciohef gboinga andinpievptferabDblessahah £ facioe of dadbsivner e appl i ed

o B oSein AbaB e S Pl iy b e £ &n 3%

substantially improved by the coupled upper frame portion. In an alternative embodiment,

the upper frame portion can include a rigid framework of struts, which is preferably

torsionally stiffened by skim members.

DC:379860.1 Attorney Docket 813035-400]



10

- 15

20

25

right was applied to the | ower bearing, and a | eftward
100- pound | oad was applied to the wupper bearing.

These | oads anobunted to a 1,100 in.-lb. noment at the
WO050d482 Anal yses were first run for the alGKIVSRGIH033692
| oner framework only, then for the franmework with the

al um e PaResR e o e ifteatd Rl i Tfhs sominely

horizb@AEand prdferaily dlat wyniee siurfaca of thie sppartiieoiemasmther tthere the seat is

battery tra and .u nmenber .
stapiedan SPRHD Lis WRITPRGHE B G e 7 C PRI P Bhplei
steﬂﬂ'ir%@étﬁﬁclﬁ&h@ Fdidhgs ah@ thePaskitidd scobiefioRssa ﬁélgﬁ)t ¢T3 than about
ches. In this analysis, 0.537 degrees, of ectio

75508 th g RS0 S¥ AV e PO . (ERe ISP 135 oL prpght smts
are w Eﬂecf JEM L WRvhR %Wﬁve% DL @Hvat diedd®, and the head tube

rglass attery tra 5 of deflection was
is invlined doewtard Bidowmwerd dAﬁePthft dditienally: b Teanpfthp pRper fide struts are

mclwﬁ gpwgf%rds go%c?tr t)ﬂe telag%f o?ﬁgmggkggfe&\gg {‘o?nggllsﬂ?&ﬁcfdc th&d5f is generally
horidgtal i Thepkdfstred Wldﬂaﬂ‘tﬁefranmnmmrbhaﬁthe frems ppéudlﬁg thegfootrests

. r of t di rent ipcreased

s DRRGR e4)ci ahaie  (redie Ty BTETO R 6 SL0 TS TEE Aty

most Bbdd? §0 iriRh&y, Aide ;fnéfeﬂdbqij Enndit abot09 @ithys dthies dt@mbugn aWEth
portion by itsel In the preferred enbod]

Furiagp ke Pieaired BORE 159% [ HCADBHLb SRR TARAREE 12 gichphE the
stepftﬁrg‘l'tﬁrﬂl o(ﬁ’ﬂ%ﬂ {‘}iwﬁ&? &é%@f @l Wetelhid R8s é.r@‘ﬁﬁ%e& I PlReront upnghi:

preferab the torsional stiffness,
strutsreeé dscabﬂeferaéobsomnﬁgusd ws pravideal nagrowenidthatithaiop Abangt the botom
end back. Th fJ
L R S R e
poshﬁmme%bt@éﬂes fovdrdsthe ﬁ3a25ft|hé &hmeabl y at | east about

1.5, f er ab| t, | st ab _
pr ef e:rgr %9{%5 &gg ¥ a vg%re%%%og@r?ﬁlcﬁhg embodiments,

the H%é nRHARL fsitd Jﬁ&t@ﬁ?éleoi ﬂﬁ&ewh&mlaé FevaIQl foupwhedl aokicle,
Most preferably,

he i nprovenment in strut anpd
althgughi vehiskos withgbies ee famer piecly pr el Prr%ﬁm"xfi?étm?éﬂya. the frawe
| SYrall A the sid
Qe A R ko DB1 A1 R b osides
therede bendi ng stiffness of the frane can al so be 30

b t | . . -
;gr ts | gﬂ%ﬁ‘l? ﬁ?]stlgay%?tﬁg?$ %gntts_3 %%10 rjtﬁfg nt?onuEB? ﬁfsolt)ge%ﬁ%rem, it wiil be
appfeeafm t@e@ hhinidus A difkeficidand othegértbddirasmymak beﬂe\sseldd:tysthose

ef erably, torS|onaIIy tiffe
sl imibe srt. Fnorptore Rowhennapie Do et s GRS SBSABD Fegpeed t
cova i Of 480 c Rfokk E&ﬁ%ﬁé&ﬁgﬁg that ddife GRMANR Sé)]l'lt and scope of the
configuration oF e preferred frane-inclu
presgainuvengby. hori zontal and preferably flat upper surface
of the upper frane nenber where the seat is attached
and supported. The stepthrough and the frane is
provided to enable the conplete

I

et

10
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st ept hrough including fairings and the assenbl ed
scooter to have a height of Iess than about 5 75% of
t he hei ght of the seat above the foot rests. The
preferred rear and front upright struts are inclined
rearwards and forwards, respectively, in an upward
direction, and the hedﬂﬂ@hﬁgéglﬁﬁinclined forward a
downward direction. Additionally, the rear of the
upper side struts are inclined upwards towards the
rear of the frame, while the forward portion thereof
What isglajyaoeisal | y horizontal. The preferred width of the
frame interior or of the frane excluding the footrests
10 is preferably at |east about 4 inches, nore
preferably at |east about 6 inches, preferably at

nost apout Athi@%e’r@Qﬁlﬁﬁﬁh?feramy at nost about 9
inches at the stepthrough. Wth fairings, the

pr ef era Bt fiwie portondavingastirstlivom pation stisesa mall baingrowitigured

about 12 jnches at.the stepthrough preferably where
forcowgtnﬁttgealtieg?tt%wéﬁe ee%e i 8I egs are placed. The front

upr i ght secsid fthrbie pbRioalhavinRrnebend amoibwstififss 4hd being
provide a narrower width at the top than at the bottom

configyrsd der supporting aeidenseat, e secatdiramel pertion being sepasahde assaeiable

it B0 | ) AT b BBy prB5 b St
frame thablogianfeahsstiféres ihaed sipifcanidy grebier than adiratadd sedond stiffnesses

. ot her enbodi ments, the frame may be for a notorcycle,
indepegdentiyee- wheel vehi cl e, or even a four-wheel vehicle,

al t ho%é&ﬁméésganwefl %{A&gﬁg@@gg&@gg}l fg@gg%_%e&m frame portion

preferre Addi t1 ona i ments
is supported by &isl fyrsipfrowe pertiboy seating the rider on top of the

frame, straddling the sides thereof. Wile
oD b baidirod Bing haPRy e Bivepled frame
cooperfiiigy:osed herein, it will be appreciated that

nunmer ous nodi fications and other enbodi ments may be
devi sed by define and subistapiaally enclase ammterioTieayitsf dmensipned for

s L5305 b B RRIRET 5 B Bt s

for propéiting tearhild, kad come within the spirit and scope of
the present inventign. 10 nc:379360.1 AttoneyDocket

81305- 4001 inglpde strubframezark that eqraprifggia plyrality opsupportive
struts, ﬁgﬁh%&ﬁtsf H'Eave FRERLIIEO R eﬁdg 1'.115th € E{t&%a dtet{) %gleast one of

ving a first frane portion stiffness an
~ the ends @fi ingtherame of dre stratw) ewncthi tha thoframewerksiroddes ambjoe pertion of the

wheel ;. .and secaond frane portion having a second
suppor??fiﬁﬁnﬂ_ﬁrr%tgﬁwg‘ﬁ%fﬂf{ess and being configured for
SUPPOR{HeRGn thel shf inSIGAL ﬁrsf(te bt SRR AIEUPR ST HeQruts disposed

bei ng separably associ abl
on and defining opposite lateral side of the cavity.

2. The vehicle frame of claim 1, wherein each lateral group includes
upper and lower struts disposed one above the other and extending generally longitudinally

along the first and second sides.

| 3. The vehicle frame of claim 2, wherein the assembled frame is
| configured for being supported on the first wheel and a second wheel, which is disposed on

an opposite longitudinal side of the frame from the first wheel, such that the upper struts are

11



with the first frame portion in a stiffening
association to cooperatively provide an assenbl ed
frame that has a frame stiffness that is significantly
greater than a first and second stiffnesses

) i ndependent | y; rein the assenbled frane is, . i

in CO%HSH%SFO&U?%Q&% ﬁE‘H’%%@fﬂeﬂWé“%@%ﬁﬂlS prerfnd geioss dy intedor cavity and

is stru ds&elidiya S48 e bR 'tJdEré!'F #8hE foP SubsHAGLRY ok th

83 firs andlsecond fraé% port %ns o0 ?ﬁg ass@%gfégg?gaﬁé

stiffnespthemofit i vel y: define and substantially encl ose an
interior cavity dinensioned for housing an electrica
ener gy-source for providing propul sive energy to a

propul i on $Hs{&Rkle HameRTeRh!D Rerlelemy 8hpé lsButsaPdisposed
include a strut framework that conprises a pluralit

along g1t ugpep pali of the intstipucayityaniddhe lowven sisute astdispased dlpnga Yower half
.second ends that are each attached to at | east one
Ofﬂwggguyﬁ%%t ds of another one of the struts, such that
the framework provides a major portion of the support
of the rider on _the wheel; and wherein the struts
i ncl ud® fi r ke wehicle Eams @t pay ef the percedips clefms, Adersin thedirst and
: g . | : t he
secondlBA55Sys, OAEE LA BPOT bl Y Ay bl
substahtidlbrlaferaiiycmgd dispobeddesandudefieingamn tbabt@ne lomitadingl side of the
. di sposed one above the other and extendi ng generally
Cavityj ongitudinal |y along the first and second sides. 3.
The vehicle frame of claim2, wherein the assenbl ed
frame is configured for being supported on the first
wheel @nd allevdnde Ghmelof amhofthe pecellisg dlsmas, emereamthe first

opposite l.ongjtudinal side of the frame fromthe first
frame RRBGR coSpHRRThe HRUBIAEE ot ruts aro 11 | n
conpression, and the second frane portion extends over

and across the interior cavi tﬁ\;hand is structurally
associat ed The yehidkeframa gf ensiofihe preoedingplginisp wherein the first

Lall i i h i ffne her 4. .
frame 43 AU bamé OP IEARA%e W rariddrk iR itnd BGE S IramE postion
definegothetiof fassttlits ¢fl the Gamewoikp eheted] 4t 1@kt $0ag: dfith€enddlof the struts of

cavity, and the |ower struts are djisposed along a
the firgt DeEign argroymed ptdeast sasme efthe pyds of thersiets @il e sasond frame

poﬂiorifrﬁﬁgaéagg 81 2f,d he preceding clains, wherein the

Irst an second | ateral groups are connected to each
ot her by others of the struts that extend

subst gnti al lateral l nd di sposed. on and defi ni

2t Tedbt orthavsfisie Bemaf b ahehEprepeane clams, Wheretn e
assembled frame comprises a plurality of structural skin members that are structuralty
associated with different pluralities of the struts for significantly increasing the torsional
stiffness thereof and for closing at least portions of openings defined between the pluralities
of struts.

9. The vehicle frame of claim 8, wherein:

_ the skin members of the first frame portion comprise a battery tray inside the
- interior cavity configured for supporting a battery sufficiently large to provide propulsive

. energy to power the propulsion system, the battery tray being associated with the first
framework for significantly stiffening the first framework,
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cavity. 6. The vehicle frame of any of the preceding
clains, wherein the first frame portion conprises the
strut framework. 7. The vehicle frame of any of the
precedi ng clainms, wherein the first frane portion

i ncludes sone of the struts of the fra rk
sec ondﬁwrfiﬁ@lﬁéﬁwngrﬁarmqm% o5k HOPGiHgh T 6 SAeRined fgme such
that ﬂie@@ccfn‘ﬁ%%ﬂ%&hoﬂ%%’é?ﬂrﬁbl@ﬁoh%@ Firs %eﬁ;orﬁtﬂﬁfoﬁﬁ%lﬁﬁi access to
-~ the struts of the rst frame portion are coupl ed
the balteryst theomitenf trashe ends of the struts of the second
frame portion in the assenbled frane. 8. The vehicle
frame of any of the preceding clains, wherein the

assenblig@d f TRERHEAHARST afly BF e ?kéc%&ingfclaﬁm Wﬁe%iﬁ‘h plurality
skin menbers that are structural asSoci ated wt

of the girpts @reevieldpd ter each pthesatghe firseand moxyi ¢ngis. signi fi cant |y
increasing the torsional stiffness thereof and for
closing at |east portions of openings defined between
the plural i Thesehig fistdelif Sny 8f thlpeecedihfs elagnd, rwatiteeifin the
claim8, wherein: the skin nenbers of the first frame

assemplsd ffagne the ﬁrﬁt fegmepopian 18 pyo erfjameaqrtien digaosed herspiighe second
frame %@ﬁoﬁywﬁﬁ i g F’Jv?éi{ ff ¢ poTiAO gg?el%gl fhe BRLtLRR¥Ie wheéeills a rear

arge 10 provr propul’'sive “ene

vehiclp oxlveel, ﬂieeﬁrmﬁmn& portion Bgisg emﬁgntml ﬂoabdmreynﬂgma foait ngncle
ssomated Wlthtc{‘l first cﬁ kfoglr gnflca

wheel o1 SupRofiting theecen tEym ‘?P%ﬁ%%? pg

vehlclé%%lg frame portions are associ at ed in the assenbl ed
frame such that the second frame portion is separable
fromthe first frame portion for permtting access to
t he ba ery.jn atter 0.. The vehicle frane
of Cany i+ R ytideding Shuinal wAgke 0 a plural i ty
of t hethgtffrsttffantd ©MIRIsELFoAtAnd 264 cOhtMRHoRporkibes tht &
and second ends. 1 The vehicle frame of any of the

respec?rf@lwa?ﬁ@lred foirmounting fr@nhthi: ﬁronh?ld rggroehdslsed frame the
| ISt Wfl?l’ggl he sécog(ﬁl ﬁ?ﬁle IP‘ta)rt AN An theréasge\:%%lﬁgé]tfr clréc'aggss t%g

beneat Secon
torsiorall 8ifEneRO bE ﬂﬁlﬁrst\fﬂ‘mieep(ﬁm&ﬁfﬁy § Facsdr of bbweke aMhﬁ&lZ dngl 1@ measured

rear = vehicle wheel, the first frame portion being
betwegrpthe ifignt and Fear cnapqioRIORIPIE0 a front vehicle wheel
for supporting the second franme portion and rider
thereon fromthe front and rear vehicle wheels. 12.
The veh.cl eAhreM&ioofehi::l&aicmnpﬂsinngr ein: the first
- frame ”Eﬁ 1se fro 1dzrear connection portions
t hat a 8 1cie Trame o ca1 .
a seat supportedly mounted on the second frame portion;
the wheels, which are supportively associated with the assembled frame by the
‘connecting portions;
the energy-source housed in the interior cavity; and
an electric motor connected to and powered by the energy source and

connected to at least one of the wheels for propelling the vehicle.

14.  The vehicle of claim 13, wherein the wheels comprise up to three

= ' wheels.
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respectively configured for nmounting fromthe front
and rear wheels; wherein the second frame portion in
the assenbl ed frane increases the torsional stiffness
of the first frane portion by a factor of between

about sure en t ont and.r
conne c gg‘? f’ ?18 Aﬁy Q% S Wgﬁ:i %erem e mterlor

cavuy%garﬁefghﬂ gf at 1&4@%%%1%&&4 Rl g Ridalaut 65}n§{%§tzwd a length
portedly nounted on the’ secon ranme portion;
OfMIWNEQMEHZQMmtmsare supportively associated with the
assenbl ed frane by the connecting portions; the
ener gy-source housed in the interior cavity; and an
el ectrilg, NOTRE vERABEahRG LAY aﬂdleeﬁa&ﬂﬁg c%§ hﬁw?é]ﬁ EYfirst and
source and connected to at” | east one of wheel s
second Femgsmepins iof thetdseembder Ghmae cqoqaerarwelyvs@h:?tmt@llmen@ipm ghleast top,

bottor o Tl e U GRS OF 1 he proceding

clainms, wherein the interior cavity has a height of
at | east about 15 inches, a wdth of at |east about 6
inches, and a length of at |east about 25 inches. 16.
The vehicle frame of any of the preceding cl ai s,
wherein the first and second franme portions of the
assenbl ed frane cooperatively substantially encl ose at
| east top, bottom front, and | ateral sides of the
interior cavity. 14
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