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WD 2007/ 146927 PCT/ US2007/ 070980 VEH CLE W TH
CONTACTLESS THROTTLE CONTROL FI ELD OF THE | NVENTI ON
wab@7pu@sent invention relates generally to a BPORUSZH07/070980
for powering a vehicle, and nore particularly, a
contactl ess vehicle power control. 5 BACKGROUND CF THE
| NVENT I ZiHYEeECWaT FRCONNRWTDESSTHROT TLE CORITRDE
that are mechanical and elecirical. An exanple of an
electrical throttle control is in U S Patent No.
6, 581, 714, whi ch JeFErDIE THE SNeENTIONGONtrol of a
personal transporter, where the steering device uses a.
pot ent i diepessertonyentiph eddatengengeallydn dlcentel thppowering a vehicle, and
neratin teering. co nd n rotation. U S
morBRIELAMES AuR G BRI el 1 "t har uses a
potenti onmeter as nmeans of producing control comand.
In particular, the throttle is coupled to a
potenti oneter, B GROUNDVOX: THE INVENLIONG ot t | e
from ne it [ [ [ : [ :
accel or aty oiesAREkid AP R DRIk RS o TR AR W Rrical.
An ssampivco fdinredaxti cah thiledtha e dstral egmnié SaPatert No.eedd 10ihj4, dhich describes a

Dependi on the angul ar span of the actuating device,
stecRibfPRS] &1 § AR Bansgoricrs &ﬁﬁﬁ i pLegi JaieatoppetEntiometer
couflfd @Nh& eI BRhOSHTES fadifAlont RATR ﬁboﬂfro{agl&tl.hg.s. Patent No.

actuation device to the electrical domain of tf
6,724dbé discyet @ychidbe ghat nses hepoteatiometen fis misensptpeorducongetoatrol

cont act rosign js.also pgssjble.. Throttle, control
comipag ey B e B oBIRT lot Mtr Bl §hFrbd Gition ofthe
throfiRdrodn REIERMHOOABE BY orRIdiREMGT ddniunds tidcIRASédldrotlors SMsle Ak rotation
devi ce can have poor calibration 20 retention due to
of thsetfls jin sagprd dirertiondicmendraseeicrayadicakis, and can wear
nmechani ti T . I . e
nave a oapefiRE AR A B S G hE IRLES BB ke, o
mechdhicdainplifitaRs iasBacuwtit®@mapitidimacizaial dgnde vt ¢ actuation device
i ch can enable sinple, lasting, and accurate neans

wh
to thgeleggifab damein f s PotoiomoiauaRYe G th ety nRAERT PelquifpRgcter, contact

! o . _ _
cosRRSF I g AL ARSI 68 R 2y T, RAVEI GBI poin
and apu@bligmeount eblertthrottheepdshiont schengdemtd cag hpwe poarcadibcition

confjgured .for mani.pul ati on and operation b ri.der,
retenfjh g do ittt 18 Gy TRl coneienasBirn g gah st il
conne@tigne of the throttle and throttle nounting portion.

The sensor is configured for sensing a position of the

t hr ot t | dhw,tthere egpant a needtth danounehielg cpmralivdere tha activeting device

is in%co)lqttagt?etsls G3dciation \():vlit%tal sgc)rrllsfinga (riledvice, which can enable simple, lasting, and

accurate means of vehicle control.

SUMMARY OF THE INVENTION

The present invention relates to a vehicle power control that includes a throttle
mounting portion, a throttle movably mounted to the throttle mounting portion and configured
for manipulation and operation by a rider, and a sensor in contactless association with at least
one of the throttle and throttle mounting portion. The sensor is configured for sensing a
position of the throttle with respect to the mounting portion, in the contactless association, and

generating a signal based on the sensed position for controlling motive power of a vehicle.
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generating a signal based on the sensed position for
controlling notive power of a vehicle. -1 WO

wWQe@7M4698027 PCT/ US2007/ 070980 Advant ageous| yPCT/ki82007/070980
sensor is configured for sensing an absolute position
of the throttle w thout requiring novenent of the
throttl @ dsheho@%siyPOR sBRORIs dEfigRed R seRM$Oin absdhfe position of
vehi cl e power confrol system may al so i nclude a

the th@gt#ewtbmﬁémmngwmwergera ofrthyribrotite such@p ypemppwering up the sensor.

t (0]

The ?%If g@ tq%gv%ﬂ%%ﬂr‘% ol s ngsttern %%Sr als%r}ﬁchol{i%}l Hl%gﬁ%{crréé]&g@g?mtg?hnéagnetlc

fieldsid$®gociasedC@lh bolei® dné of the nisottlchdd Megmmedtile nfohﬁﬂndg 15(9110n In this
sense the p05|t|on of the throttle. Preferably

arrangeRcat thesseasnifis eRisyradde sewspdhsigagnesic é‘}eidewsa@sedhe ?Smon of the

t

throftl%r otﬁ%}t ?ﬂeASBz'T e SE o? 1 50(ﬂﬁgl\%§§ ?%Ig %tﬁsrlg ﬁiseydsr{%g%ﬁéP égﬁlrem magnetic field

tosmmeﬂmdmmaosuﬁﬂERMDuEnber for supporting one of the
magnet i and sensor and %or nDV|n sai d aone

with red pe Sl POTG" DR b Gryahtlog &S HRRGHdpgreper for
suppot brleb fah PIeLRLE EnRY 1R LERSBIHITFEr MRS olshRl otne rv@jt'ht teSpect to
is in a predetermned position. This support nenb
the dthaltodasntgh¢ m@gmq’mg freddriver predetéring nedeet idngtion| vaeii thgthtrcbtée isina

prodSBRGE PGS TS st hE B Tbd G B s fprtigured for

lockithe Euﬂpﬁh&hﬁﬁbdrhﬁla Prddeftined posifiod. NWHIR Y HRédeterimiBd§osition is
wth res Eect to the sensor and with the throttle in a

obtagicd diée NP retaty th%@ﬂ@&}tﬁobroéttheﬁgagméc sendhsr withitespect to
e S S Rl SYELRUED A ph SR hor e

powsii@htioh@lstehh firthgppoludes tiveided snentbet hivdaglettleads and affixed to the
assocjiation wth the threaded nenber, . Preferably the

throilg p%latt A WP RIS s Hugaded dsssiagng V‘tl‘ll?rté%ﬁ’é%ﬁded member.

PrefB3b fy' p%GﬁtmeQﬁlferfl %eg st Al ts&oﬁ& ﬁﬁgﬁedipgrtﬁﬁg R B REexible
andt at re in a threaded associ ati on

withtrhspeatdtedtacteother a.nd thatake mop theratled adsscipticef withkHeythreaded member.

confi gured fo exi r st secqnd f|
Locligp piediet Berolerbty wuggeiedier déene BEust pancige Frie portions
w1thtr@§p%é‘tdt§ c@th &ter fob gﬁﬁﬁﬁg (BRI tHQhfRl AL nemBéd % rbﬁaﬁlsnauy lock the
support nenber wWith respect to the throttle.

Supp@dwaﬂnbgefaﬂsrefswt tortbe gfrottlee Anculvimtggaveniiature of the lockmg member

t hat ffi th
i ERBETRG, By BparRaTRe dRtk o b Bt g pend
secoR@ flekBMSpoMidiy Wids REpdct tcRBGMPt her . The magnetic
menber generally has magnetic poles so that the
magnet i & he maggeticogegber geactaBy ay magnatigdeles sp it ghejmpgnetic field
at thg§eI{S?F cﬁalﬂggst (;rke%ta{tl%nqgﬁf‘ethdol?e fstﬁ?oJeHr gtsttﬂgeeth'r(ﬁ 1 ?stI%f’]a?%R)lleeabout an
abo , a convenl ent arrangenent Is For 'PRe

ax1s;m@nﬁémenm}aﬁgemﬁlt trefod nl&pﬁsmtlabokés td &y digposedali diffe@ntradial and
, C|rcunferent|al | ocati ons, with respect to the axis,
ciroypicrengal lgpatipng maihdRtPogciodht #id sheleanat giGerent cecentric focations.

ConIMRR BIthnclibfcABENEH edr?‘?lg@r?ﬁo X ﬁrégﬂ'xﬁﬁerﬂrmdgﬂgﬂ ude a

per ma ent gnet. I n anot t he 'sensor
i ncl udes$n anothearastbodmecnitjahé sefdreiotludeses deast one Hall effect sensor.

Preferably, the sensor includes a differential Hall effect sensor, such as a differential Hall

effect sensor configured for sensing an absolute orientation of the magnetic field without
requiring movement of the throttle. The signal from the sensor can be a pulse-width

modulated signal in which the pulse width is related to the sensed position.
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30 Preferably, the sensor includes a differential Hal

ef fect sensor, such as a differential Hall effect
waengnseoeonfi gured for sensing an absol ut e ori PCE/HS100T1070980

of the magnetic field without requiring novenent of

the throttle. The signal fromthe sensor can be a

pul se- wrgde brofiRdittiadratoshgniatiuid a WibeR vidiehPask&sh lgl‘téj Filiently
is related to the sensed position. -2 WO 2007/14

bias HeTthgo@PYapdoosw tralpesiticirwith respgay q the sersos oTlmaiilaSlng assembly is
conftlcﬁu%djﬁﬁ egglﬁfﬁrg %:Asgli lplaée‘fc’o dﬂg th?‘ﬁtzlg?gxx%/rdttﬁe ﬁet%%]a n15051 i%nywhen the

throftlespeisplat el frdia tisxemaan] pthicﬁl da eﬁﬁﬂsﬂgdasﬁﬁdﬁﬁlaythlaﬁ when the throttle is
configured for applying a lesser bhias to the thrott|e
displageghiramitheneiiia pesitignoa ¢ psAndpiER of ARty nPrsfarplly, positioning the
| I r
throfle B LA At EHEIE sp RS bt b8 A pilde Gttt Ptpflsion
pownlea.dcelaiatlpm,santilp@mtlonlng tiseethoottle &1 ttle safond side raativates regenerative

Preferably, sitionin throttle in the first

brakije g fE‘é%%%%F g‘ﬁélo(} SAVEY O%‘ﬁg? e O BRBF - t o provi de
forwar d TRE BRY n%'a@ﬁzmb%;’ ereﬁ%ﬁ&lﬁﬂ@std B8Rt bidflHg member configured to
positioning the thrott in“the second srde activates

bias rtlmgtemﬂetn asgrst gireggion drom thedirefrsgts tpwaiths n@nrammnréra steaneh biasing
t.he engi ne, or, The asi senb er
menftef eGP BT efiafith PAaBhT du iR b B Ry dregion. The
biastnB&sdchitd blcEerbBly @rcf\hdlé% C%réﬂtéretﬁisl Wienf th® MArb e i dik ﬁhte s8¢ side than
toward the neutral, a second biasing nenbe

on theoffist gde- el anltsrmative ﬁlebwrm@tlr, the nowes celettqi s iﬁrSé end ggeond
blasﬁgpﬁesfflﬁe& ﬁlﬂ ?hefge{lgor dge{ 1200[ tthQbO b WS mﬁgﬂa@tﬁjgg%sﬁgﬁﬁWLv}/th one of the

throla ahhehreekeamdnﬁmg@otdmaan on t he first side. In an
alternat|ve enbodi nment , theﬁﬁfmer control has a first
and secdha bissmgianympbrisareicmbly qondicurdsyeh thabhe st biasing
i [
orfBY By B LRSI FRE ESABTURR A OO 4l and
secoad skl lapd itlee srec(ﬁfdebladmﬂlg/membé]r igum bulsispaksottagion tiitd the ﬁmdttle when
i asin nber i.§ i n biasin sociatjon with th .
the it ©ta B arorhude HRbR R PR ToIE hREIe he hote is on the
first §ﬁféo Mfle &85 ma BE niddBica|E ﬁféqh@t@esﬁlﬁgnt[%’?&ﬁoﬂ #nd B in contactless
bi asi ng association with the throttle when the
assotiation with thesthenitlehe second si de and |s disengaged from

the thragttl e whe he 20 fi
S ot pERBR Yo T ol S o' Bis e T & foror configured
for p¥OVBink RBotRRMPom@N tcathE vBigicleNarfdNé ol 185G nn8&sP®I ratdi@ithe signal
with the throttle. The preferred vehi cl e includes the
fromfpisenser psliercagssrthe glofordo aperate at ampwgulcee orfipp mode depending on
[ Y I
e QSR AP TR COROHER R LIRS ARl b i for

steeﬁ@%he fvehiold, vith cleisasdriagsoriital with thedandicdant awd walmartwist throttle
or in a node depending on 25 the posrtlon of the

mouew\r/ié? fheélaneﬁ?&ab%fer epsraiins BaPever FngrtesEng thrchangsbars.
nandl e Bk & onfinaiod ifRbro AR iRGd g Vgﬁbreﬁgevemr Bhrkifbl that

the sensor 'associ at e e bars
can glvstfot ¢naotpld, @nproved rehablhty and stability wherein the sensor is in contactless

association with the throttle for generating a signal based on the sensed position thereof.
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nounted to the handle bars for operating the power and
steering the handl e bars. The present invention thus
WEe@vidg®e7 an i nproved vehicle power control the€T/Us2N7/070980
allow, for exanple, inproved reliability and stability
wherein the sensor is in contactless 30 association

with the thr gRIEF DRSCREPEION OB THE DREWINGSd on the
sensed 808I t‘l on thereof. -3 WD 20077 146927

PCT/ US260% /1079980 vicBRy fER Redrn e ofN Ve clpHm woragtGSonstructed

Fi. [ ear view of an enbodi nent of a vehicle
aca%%a%F}%%E?%gﬁ1@%%%°§Ucted according to the present

I nvent i @iy. 2Rk @ crods-b&ctiangnidss tikeatfj onal view thereof; 5

Fig. 3 is a.cross-sectiaonal vieM/an&ﬂ flane 111-111

t her eof Figeidgs a grosssectigalsiper plope rlaneWldf! thereefbodi ment

of a nma : . S : (ofolel n

ot ecent P ddsH BARRLLRE by GORRAAUEH AP HlthBhubPord Bt
constmubied iapenmdingfio thepresentadvaitioaui t board retai ner

constructed .according to the present invention; .10.
Fig. 6 Fig lﬁapsrﬁ%%%&w FMORAITRSH) S L PERI St board
retaiAENAS tr & RBAdeHEifilo (REHR Gt MchQord;he present

I nvention; Fig. Is a bFock di agram showi ng

conponefis 6us egetspegpuasicvart aansduidimaernt of efsermoy edristrheted

cgnsh{ cted according to the present invention; Figs.
accogding egﬁﬁegﬂag3lﬁa’top schemati c vi ews,

respect Fe)s a BfocR dRirg kifovin@EBmpdientheee e powditnfintbodiment
10 is a block dlaaran1of an electrical systemthereof.

of a petiple ICPItDERCRCFOTAON tOMCTIHESCPREFERRED EVBODI MENTS
Ref erri t (| g . r . [ . a .
vehi ol e Boub et S Bl p ScBRGEIRG: FRsrityora vohicl frame
ther¢oddrid ng portion and a throttle. The throttle nounting
portion 69 includes . a handle bar, 48 on which the
t hrot t | §1%d043 wBlogh diagramyahgreglectriss! sysiem thigerdi ng 61
preferably includes an upper housing 64 and a | ower
housi ng 65, which are preferably fastened together,
suc PERAVE D DESORIPBIONIQF GEE PREFFRREDFVMBODIMENTS

switch 62.is disposed on.the throttle housi. 61

ccess] REEHTBH oer et BeBP PaPadimy bRt v i ey érgontrol 70
incldded TRhroR m&@Ring pbaTdhahi \WehdbtiRe THAhHEPRSERiddhREHLEY includes

| ocati ons. Acgrlp 60 is mounted on the throttle 30

a hapdle baiFtgon whichshathrastie howsinge@lsiy ngruaqeli ighrettid hoetieg p bpreferably

nc s 0SS5+ By S0 SaC B SR b B cscten,
sucht B9tfhdténcr B6 @h& bR e AnWBidpe Py kil §witd 42 i0 AispOscRl cash® tsttle

housing 61, accessible for operation preferably with a rider's thumb, but can alternatively be
disposed in other locations. A grip 60 is mounted on the throttle 30 (see Fig. 2) to allow for
casy grasping and rotation of the throttle. A grip 60 is mounted on the throttle 30 to allow for
ecasy grasping and rotation of the throttle. Preferred grip 60 is made from an elastomer
material, although other materials can be used as known in the art.

As shown in Fig. 2, sleeve 22 is preferably fixed within throttle 30, and is
threaded internally. Magnetic support plug 26 is received, in threaded association, in the
sleeve 22 so that it can be rotated therein. The magnetic support plug 26 includes flexible
members, which are preferably threads, that define gaps 19 therebetween. The gaps allow for

shrinkage or other variability in size of the flexible members during forming, for example by
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mat eri al, although other materials can be used as

known in the art. As shown in Fig. 2, sleeve 22 is
woe@ias@bly fixed within throttle 30, and is BOI/US2007/070980

threaded internally. Magnetic support plug 26 is

received, in threaded association, in the sleeve 22

inj ecﬁ@ntﬂiﬂﬂmgt ofGB8 nfaenétRtsabpsht f)fﬂlg @i ra)neTEH@omag B8 i§ preferably a lock
pi % 26 I'ncludes flexible nenbers, which are

rt
gap %5 ef?lyelatﬁlwe rabBalgeser theathesethegapyabhe ook ghp P ategstkesmvith a

fasteg]le cgraEScﬁP%ie 1§¥Y<1£§ %(fre\%rﬁ hgaléﬁgae[ d? e[fﬁ%nléflﬁ IpXQ{lbr? B}el e@fleﬁp support

plug%mﬂhlﬁ thyslecd e\ DD, Z@@?Veiﬁﬁ&@@mﬁéﬁbﬂﬁié&ﬁ@tﬁﬁ@@t%ort plug 26 are
i njection noldin t he nmagneti c support 26.
sufﬁgﬁ:@tly Hexibie sugh tk@%ﬁ@ W@lsﬁﬁe?_"é p%@p&oc& gag e plr@gJ @bggsway apart under
r S
b BSR4 |87 S5 S g7 i e 24
impdrckidingnsicpressugn thadlrbeidsaif de afdricxc sgppon Poské modhprichents
netic, su 26 within the sleeve 22. The

ﬁnﬂg$g%WHFbmﬁ@ EF@ﬂéﬁ g%% ®magnetic support plug 26 are 5
suffici @%fél%.bl%’l Sork N Iﬁllﬁé&?ar&lﬂ%altdr@@|3|4§nca§des%7[h&fttle position

the | ock gap prefeerably sway apart "under influence
sensof 3§ meunted khemg)ns cihgwersor PR3 i m@rﬁgabkyafﬁqufe the@aPCB ret8iner 36

by s 81 POB ERE ReR TS e BT S, BRHc B ihsy g s preferably

in sn%P -fRRgsoRla@WE Mith thé HirkivRic d@pehingnvdipRraolhwhtiRel chidBe affixed to
eeve. Prefer abl%{ia sensor printed circuit board (PCB)
$

the Izapdierher 48 by meapheidestererpdS prd 3 Thoressnrsap isdudas maerdbf
oxh 186 BER57 R ERSSECRER A8ua BDRBRRL ALY B Asociion

arousid pEdv333 ofishesthiombnic ampgnin® weidhe 4PCBhE Rit@ihaedo i3 @rejfarably
preferably in snap-fit association with the harnon

assoalawﬂé?ﬁrhq@e\%ﬁn@mma Welgl%f‘% RuGh: taa er%saﬁ thpescRpaT] %éaatteestend from the
bottdil %f ﬂ%@&lg 85’ %@e Wex%ﬂ%?on Pé ?e?fs&n@fré sl§§42‘ﬂ5‘fjth§ gvelém 80. The

retal ner i'ncl udes a palr “of ~extension
throtifeinodunaing ppﬂmh@abpgeferelsly Iopmablyatwlgnahan@unﬁgufedrto sroapt the

fit assqciati 5. ar 33 of the. . )
oAl iR aR! A8 1aT uRe a0 iR ERY 1 E sRivcdinin the housing 61
and ﬁfe?é‘r%lg Qbé’xwl@ﬁ&@&/itﬁt a@ﬁﬁoﬁ‘gﬁ he RSt RAAMRAATR e MBIAR ofHr posmons
such at wires of the sensor 35 that extend fromt

and poeriantations.t ke PCRIB4 thioglcal is attyisedirettld, whighgeachiss the handle bar
48 fsenﬁa?lr S| ot 42 of the weight 40. The throttle
da Oﬂgﬂ‘eﬁ%ﬁb fon 69 is preferably operably designed

and confAsgHowa ghiteraBUMtFige-6, tiy 10inkl|cebaB @S ik lddee ah @E@Hlﬁg 51 that
bar 48. The throttle 30 is preferably recei ved wit

is prefeeabho eyifigyrasiito zeccaisdoyeiciaas mgipyoteusioy 4 andHeelethiedgpyer housing 65
agalﬁgttrgtgff&ﬁl tautf(?l ijggl%éixle?ne ? fﬁ@ tlggttffz%%ﬁkﬁ{ggl Aty 3%%1% ttot S handle

trons or orien I ons he pr erre

bar 4&0 Prsfeaatﬂwvﬁtenttm ofek Rousidy @hlsn@med woethe lldveerlhansih@ 65) ahe throttle
48 for rotation thereabout. gener ally

houstgyel housgs forwarddEyal Wrug f‘%@d tfﬁ‘cqhtm%% iah MEERT % "y throtdle bias
me ‘t%ﬁgéll #grﬁ%%{&? ﬁrg ?’%Hﬂéﬂ%@ gfﬁfa%}{uﬁﬁl ﬁ)ﬁef&%ﬁ@s&bﬁg%uy F]ogshdably receive
the throttle 30 with protrusion 43 mating with locking hole 41, such that the throttle bias
member 44 is rotationally coupled or fixed with throttle 30 and can be rotated for rotation
about the handle bar 48 to couple the bias member 44 to the throttle.

Preferably, the forward travel spring 46 is seated against the throttle housing 61

and throttle bias member 44 to rotationally bias the throttle 30 toward the neutral position,
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25 against rotational and |lateral novenent of the
throttle housing 61 with respect to the handl e bar 48.
woe@ia4@t y, when the upper housing 64 is joi nedI/US2001€70980
| ower housing 65, the throttle housing 61 houses
forward travel spring 46 and the throttle bias nenber
whef fhe thiftld B0 Ridnl £filki @gc oMBERBItrA PosifoMHant8HldRAuid e motor to
handl e bar 48 and is preferably configured to sl|idably
propekibgivekicleting fomyesd direct®o. viihe profewed esved teschpringds a coil spring
mouW[etdbsolnggliy Qr%utgﬂ{ q}aﬁ%lﬁa 1“%@ g)t(l)lggﬁthelt !}3?1}1%?} geé %r%?%]n%c'erg’ Qan be used.
thrott! & @0cnttavaBpig: liditat i(ﬁpr%&fa‘tﬂ@h@lsb@ﬁ] revah;@ lﬂﬁavélfbprmg 52
handl e bar 48 to couple the bias nenber 44 to the
and {syp@yepple In pdEpEioRgP FOMpFRSs theriaares waval anringp2, h@t i3 grovented from
{ ]@9&3 {
TOvh ah%?rdé%tg)gé&} allzogﬁrre g%}gé)ﬁ%%ez 1as é (?I%gt ¢ P "rngt I? Sﬁlon' When
displaowdaframtthis linatpaesitiony esictse cmravel Spriv5 2 0Ll 6&RY travel spring limiter
PCT/ US20Q7/ 70980 when the throttle 30 is on a
50 a1 Ao }?éafeerfarot%?? oGOy Bt wEt ot G R (Dpe PleTtrably,

wheH‘H{eOtﬁrottt‘Pe is Qﬁ&%@lto thepysaiic hﬁn 18 pAsHe® LNRE A HhE €& litePBO to compress
The preferred forward travel spring is a coil spring

sprimgiih T eairey orax travetlyplaltg)hmltelhﬁ) Mairth@sdataaweh&;rn@ﬁ @t peerably

aisef P fodf e K EmorRIRah wFaNe Pt e e BRI B us e

movemaNahn&DI THGectetse Paval siprhﬁg umlvmml Referhbdy KHsla86dde0s1 thét protrudes
conpress the reverse travel spring 52, but is

latergH e (rent isdifaction ofetionta angagaiictasrarilesigets ofthedipusiagdrl ge limit the
o AR DBRR LB RA Gy By e PO By B 46

prefapblyrgnfigurbd asesrtrasoficsBiat h@iet tiehione ﬂhamlte%verﬁé)travel spring
galnst arm45 to bias the thrott|le 30 towards th

52. hpleryvand sides grerthiotthnd] isibegsed pplyrbyrthe fafward frass! sswe %6, but in the
revel&é@ h@ch 'foc‘erEPc‘i’ Frgyseg Qltntntg %6 ﬁﬁﬁe%f?@'ﬂrs i3 g%rf‘r%%"e%ﬂ ﬁ%alﬁlﬁ Ghe throttle

[Tmter O Conpress
30 andugriss chchanthdr. drwavgr, IrewerdearavbDspaingd S2 ey Gsnﬁ'ﬁsldntl&\saff to overcome

spring,52. ar eferabl sengaged fro e thrott
forn3 (AT Foire s TR g RomeF B e dos e raret spring
46 db&sswhéTPt‘lﬁFd'fﬁ@BO [sqw@rwa'{@ §idE. evﬁﬁss ﬁletthl%vtfé bidRhd BGembl 5se1resmenﬂy
O preferably has a | edge 51 that protrudes laterally

blaswtbmthrotile dkPW@ide thsmegtralmosition and peaficalle applics nlesser wdgmnal bias to

the ords 29 PGP R e e Bgpih it Frasl ST pE e e
side &K@NﬁlthéﬁMthé thrbsle B9 ipaRpIREADE¥m CRhdutdl Ssbitich iQXRS teverse

a softer bias against the throttle than the reverse
travelsidedherspfeing 52, In forward side, the throttle 30 is

tb Ih :S e ? 632% g}g&)sﬂleyaﬁn trs%{i%{ng% ft\:/vgsrqﬁ %{)ntﬁ@t pgsségatl&u\(%lth Qtdleast one of

rave Spring

the thextds S®add the eiro8lermamting pationad@aamdbds disvasdcdraboid, és pr3férably
and a alnst ngh ot her. However, reverse travel

mougteditq esllﬁlfﬂie aphgs |aydé1% Petaqtissoaparciding Withythiitlg 30y 3@% fhrottle
posf?iﬁrgjl kéﬂg A5 1§§5 g{ﬁl?itc%nﬁ%ﬁﬁeﬁ %res%nstﬁ'l 586530(58 wﬂg hﬁr{)t@lle 30 with

e fo ravel spring
resptdi mtﬁdmmﬁiﬁmg :portro)nfé@t; Hmir gbngraﬂuag a'E[‘gmsl, bashé o Hreoketded position for

i ng,.assenbl ases the throttle
contfoyfigs Ot FRaoHa 58 v Shide e higie RPSRaT sy doplushly
confi@8&Lfor ksl a%%kolﬁie%siti@n of the throttle 30 without requiring relative

movement of the throttle 30, such as without requiring initial homing movement of the throttle

30. A sensed member, which is preferably a magnetic member 28 that has a magnetic field

-6-



10

15

20

25

30

the throttle 30 toward the neutral position when the
throttle is displaced in the forward travel side

W@ b@raef2t han when the throttle 30 is di spl acerCT/D82007/070980
the neutral position in the reverse travel side
thereof. 25 The throttle position sensor 35 is in

and BARSREEEF Fh BRSACI ARt HO add he @lﬁbttfér}ﬁmﬁftmggbﬁion 69, other
throttle 30 and the throttle nounting portion

thanghe efiostoeyelthgslrpttle p%ltwnéﬁmoa B ys memgried. eBrefeéattlhéhe throttle
pomﬁﬁrp n??r%%%g%uqe%{o%eﬁ%rﬁg lgﬁeﬁfcof?eﬁcze %léogg ggnt\‘%t e@s gap 21, to
sensptief wisaon o f elanthiogile 80 T th&&ﬂs pbogtién 08ért3508 pﬂ:ffertahl@ conﬁgured
throttle 30 with respect to the nounting portio
for sgping s erishiatgn af e grancialedd W ense tz_hesp@ﬁlglea 05 8 ttﬂi%t# 30. In the
oy L.i
profiufid ARERRLE I sHROTRS iR BRNEHo et K EhE porl 08 g and s in
contﬁﬁkessmsmalg)mwnkaﬁmhmttk hbSAItematl\@ﬂy,tth}asehhnmhh be nnted to
i t hout ui ri.n el atj ve nmovenent _of the thrott]e
throd, I AL R S tiagiemonton SPEPEPS FBhR g YBY oss the
contQétle‘é@@apt f‘lrl?} W r@lessg’&wmrﬁuﬁ@ﬁ%%%rm Hean¥iidrth inShe art.
preferably "a magnetic nenber 28 that has a magnetic
f | eld @SVAED\Z@ @IVM&})@@”@ITG@@WMM@@W@I%B@M éntheingagnetic member
e, of the

28 i p PO Tt Wi § o7 DR eketS 2 Moo Rkl fagnets can

alternhivedly bdhrescihmate trﬂa%n@cﬁsmt:ﬂnﬁét 0 pedferdblyl aSpoibidng thagnet of a
Preferably, the throttle osition sensor 35 is

maggefirf gtgrialdsuch as MBECQ, vy relNdECcB | dlypicaliy thysmagnet is about 5-7

f.. the. .
mm frhglta@[%feg g@%a&%‘q ]1H gt e%%ggvgn{e:}g% H(S?I‘?éﬁlé 8?9 ga% l?esxhcl?led depending on
the @négenadh yf homiroglerasstnibly oThs maghdg pols caii bedispbdednt different

the magnetic field. to sense t he position of the
locaEIWSoWhl Espest tq the apis of setatiquy. Ehe rapgsts pelse can fHéO Redisppsed at

dlffe’%élt e§ce'i{9mib@ﬂlot119 withGed sd% EOb th&aTPY Nt Inntﬁe B%E &ﬁng@oéig'ﬂgnt, the

in contactless as iation Wth
magﬂéttoepoimt ary éisposeti hadislgnsormetainalbewitb vesped td axis 7hr ddst preferably,

30 d t.he.si omthe throttl itio gnsor
the 4y R AP A S PN ST 4B e g oppmgy Toarion
Othé’f"'ehﬁ;'o@ﬁ%n@soﬂﬂel,‘dﬁé Géﬁﬂ%‘i’l tR¥ns Ulifh&fariOBEMSrcknOYWtih NrcldiBnship between
art. shown in the preferred enbodi ment of Figs

the mamdc alentlﬁe anghifn ensor. nﬁwttﬁetamp% m enegnghpdimetrt itlatielationship

magnet wt vyl i.ndri cal al t hough ot her, .
boonipg BEtrmintfle Fofd: Weh SRapd fieSonfdis §'db RSt g hnrorde i
suff@ﬁﬁﬂ?hbﬁhﬂ@ﬂhﬁh R4 clcstrbies 6 @érimeand OF bRAFMHsatieINEY bOfequired to

magnetic material, such as ALN Co, SnCo5, or FeB.
detewlﬁpélﬁlp%ﬁltloﬁlrﬁt%@%ﬂel s about 5-7 mmin dianmeter and

about 24 b%dﬁﬁéng glgov%%\ﬁ (§ B %}C{{HQ ﬁbs‘ﬂ?&l ?ieﬁgor% is mounted

vari ed d%pe I'ng on igurati

gendriiityodentrellpss ek ysor POB ’mfagﬁ&i the npghai manb@ehsiios@baﬁa:bent
at different |aqcations with respect tq the axis

thergty by MAROUtTIOR acHEm EYci (ROl RIS BE: é’r%fﬁraghfdthstthrotﬂe
posifibd L& &%ﬁﬁg&g offe hiafGH mﬂ@ct RaSGR ARk bh B0 as a

eferred rragnetlc pO es
dlffeaemlaﬁ hdbcffefml seTedi. aThqdlﬁfymmlrhatiazlfﬂeyt throtthe pesgpackensop 35 may be
confa gured f70r sensm npa%gglleltre orleXfatlon without requiring movement of the throttle. In
the preferred embodiment, the throttle position sensor 35 is a AS5040 10-bit programmable
magnetic rotary encoder available from Austriamicrosystems, but other sensors with similar

characteristic can be used. Preferably, the vertical distance between the magnetic member 28
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the axis of rotation is coaxial wth the cylindrica

axis 71 and/or the throttle axis of rotation. 20 O her
weeiodiayent s i ncl ude configurations with vari oRGI/US2007/070980

different spatial relationship between the nmagnetic

menber and the sensor. For exanple, in one enbodi nent

and thRehio@lAidsRidaRERKor BSENALN bE RISHUTBSNGH 16 2f3 Rlnfl 2Bl nidd@preferably
sensor and the change in orientation of the ‘throttle

aboytd .8 myf. f The rapgneyic membicnaxip 7§ ircpreferely aligned matiie gbawt 0.10 mm and
0.50 d% Zc{mr%mﬁ&% H%gffera%%n?ﬁg%a%f)&{q]@h LS tf tt eac%l %ggf R tlﬁrottle position

sensenPR dD iedisionk omnbd Varfddglep&ndiiden tybé@@ﬂﬂl@gmomeﬂla@a the
sensor 35 is nounted.  generally centrally on

confegayadion gl Brottlgassamplye Iﬁﬁlgmérﬁ cErefsbadingng ;s%%@anal from the

t.tl
thlrotft”igJ %Ql;ﬁg% isentgsglgﬁeﬁgs%r 1@% {ﬁer algfeﬂtg{gt%%f 1'nt 1511991' yﬂ[sg Lhidfh
modphusadt digml senkod t3 Hlecsanmdl m@esioonAlwernanee eutilal digredl freat the throttle

.sensors, h can be provided as a differential hal
posigen %e{f’tsors?n%a&&’ f-cﬂﬁsxw Fear%eﬁ‘taf'éﬁ ST effect throttle

posi ti oy, ﬁﬁrﬁ'é}%l’rg@erﬂﬁéfdl&%m@ theaRRdktl I sRfbnf RFis0? 85 34 &glb@aned by
absolute orientation wthout requiring novenent of

rotatfityg the threadet magnbyec wpef;né il Ge mthaochi gremgs, the h@gmdﬂcommber 28 with

resp%gé(ih ﬁ]i[ré)t& e?@ &ér g‘ﬁ (’58]&158}‘ 3320411112%1%1330?111%% 181gresprgc]:?ato tRe throttle 30 by

tightBhink fih QB SHSWEMBwhdiU dRIrBEEighARSAICSi v FromSth8kérbr 35 and the
characteristic can be used. Preferably, the vertica

throtﬂhe%aﬁmethb@@m@éﬁr predetaagined pesiiihber 28 -7 WO
posi t1 oft Qe rr AT RItmSTe SRR Eorbial 76 bty ghe motive

powainéf avashéclfr Bhevaidly prefdrablt idchddesmmatbecomdignedifor pienialﬁtg motive
axis 71 is referabléﬁall gned within about 0.10 mm a
powey. tghershiclgcndgrienisplasr cPRRciEdip reficied o tiend from Fhﬁthr@rﬂe position

sens%lpaql(f:&)ﬂh fire@ o E%fg Eﬂa%:tﬁétglr g)e%%ﬁ{élé htoa{%ovt?’éﬁec\%ﬁ d n%lélé nOéltthe position

nen3|o S can
of theskattin Prefoebly, clonddhgulie ﬁnih@mnomdbmmeﬁ]hndie ﬂohléseaméthﬂolttja assembly,

In.th referred the signal fromth } }
as A4S BBV O s B AR 3itiels "SantPOBE ahdr. sl ap dessgibed in
U.S qia@éﬁ@No' 8,040 1788 thhEoreHt D€ Wit Bhtib ex &T@QH} ﬁ%&%oﬁ'tegﬂﬁjrelh $y reference

related to the sensed posi ti on. ternati ve out put

thergsp g hathe foradenrechembadiment, the speadert hagwe evisels, BBortatechable wheel and

f.or exanple, a rial bit stream. I.n the preferred :
rear Bk SR o R S B B e BB Ty SO having
mul@sik Whedt efdr Sam 6p1@ thé¥edhi/ing thrde, i, eA/BE WREGNESt i C

support plug 2 which carries the magneti ¢ nenber 28,

with rBsfanng ioFight-othilcdhgpchisla pbhetrtiescaieinsgtiongag be powered

by af\)aﬁhtg%f ISHM%?%%&‘%’&QVY%M Qucrheacsq %%a:il\lgoﬁl&?st éeS| 15%56 g%?en a1]¥ed

tighteni ng I Nng Screw en a
embbdinteatBipeadrddignan dectsensar 180. afudort HD cahﬁbl‘eatthﬂee-pﬁﬁ)sei slotted,
in the neutral or predetern1ned S|t|on In_th

brusb &% @F%G@%weﬁgﬁfor dpeleserhed ) . Ratsmt }\Ig} 6,786, 765 the content of
Whl&lqm?fq?rje% HL%O fa!té’dehe:l‘én %?Weréﬁ@ ﬁle}’e%” lftheer e&%@dﬁﬁ%mscclaﬁ include

prefe y In udes a motor configured for providing
motere twithedifferent specifications and configurations. In particular, motors having different

numbers of poles, or having greater or lesser power and torque, can be used.
In the preferred embodiment of a scooter, motor 100 receives a three-phase
voltage from motor controller 102. The motor controller 102 has the battery DC voltage as its

input and converts the battery voltage to a three-phase output to the motor 100. Alternatively,
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power to the vehicle, and a controller connected to

receive the signal fromthe throttle position sensor
W@rw706i927 gured to cause the notor to operate BET/EHS2007/070980

power | evel depending on the position of the

throttle. Preferably, the vehicle further includes the

capa'ﬁﬁ@@'c@n RIVIREDE Qbltidy B tthd RoS SeMRIINr 102msHas 6f b&iReics or in
above. re prefera the vehicle is an electric

comgipaewith battricss Pa@gr@giyb@@tqr isoigoligr $02 putpetsta pdulated signal, such

as ptﬁrs]eg \g’vzdtg %%du%ﬁﬁ 6,0[8 g%%g%he sc?cwnrl 1%I3tolr 3 {)ﬁ)e(}?fé?e %1%&%4 r?0{1‘[l1%oeller 102

pref@ﬁ’&l@r&ﬁd’lﬁdbsQﬁ@lﬂpbmrsbmlddﬂeuaﬁmﬁﬁihei’l@ﬁlchm gvhlﬁﬁdcﬁntr@lled) to
front steerable wheel and rear drive wh

selegtiyslyppradisstthe wousiem Acceanry o 9%@6‘?%]&%“@6’ Pa&kv‘l@ﬂ .t% ﬂwcooter

motg13" Q)tpép‘grﬁﬂoﬂ 065 f?&eﬁ%ﬁ%l@ coﬁtﬁ)‘ﬂ%ﬁ d}%}ﬂ}ﬂg devices as

three, four, or nore erring to Fig
knommmiémmhe vehi cl e of the present invention can be

powered,_ 25 by a variety of_suitab ower plants,
Bhch s THAREPHSIPOLBAD StPon Briariaeey Spegitty Bftied to transiate o
rldeﬁ FAYR e th%t@@w fn%j P ¥lcAfical s?éifa[ {O(‘Oﬂépa{,t@{n Al fPwallREling mode,

can be a three-phase, slotted brushl ess,
a re\paesertmehmg mgm@tremmtlve hkiresmoilh ed 2 icombingtioPticeof. In the

No. .6, 326, 765, t
rege P atr LB PE s B HERY s BinsPiyed Oudeisip T YBpRRTe control module
84, 1ﬁ8@@ﬁ?ﬁ&ﬁkﬁop@@d@sddﬂ oh Wigkescob®t edriroMet N &li b REMN, sensor PCB 34 has
specitications and configurations. |In particular,
threqriytres: ¢ noaxer frgd dior ¢ evosnd 7g{ﬁnd@rm@1aéwme 8|Qo|Té1§ witss apatiefegably
arra%]ea% g;l% g{r?&e% ﬁ% rg&y\@{r? @1%?4%%; g%(%%llé ?naﬂ%f ?ﬁ%g%m]oﬁ] module 84

furthe@ eRcives input Sip@ds fbase leaviadegyecchy Moy seﬁmt860 ITlhe fprocess
102. The notor controller 102 has the battery
monygiing aseisSq Rrsferabiy piovides insgHRSRietOR Aefa pught @rdmi orheglyweed,

fronf Phéel SPX ve@‘%ﬁlé’%%d‘%@?ﬁrﬁ%&% 5 US2007/ 070980

capaci t dhs bradtmgﬂysnend@nm@ coofigarge tdt @ppiheragoh@ntive braking torque to
ont r ol conbi nati

2 instead. of batteri es or
the RGN Ra| Fhri B8 seipe s Srishtly 3 st Mok car g tnd 1 process

sens@féts Ba Aril®AHEANER R Badls or&diGhhaPser®, Uhgﬁefé‘h‘éi& Bmbodiment of
dulation, to drive the scooter notor he notor

regewﬁuv@bﬂabmg BPstemps dfseribdsl ip U.AcPatdgNchioghR4géhethe content of which is

xBTS SRt 230 PR u E2Plyifhy Sfhc ereases

withG@rnA&eisctine sipahlt o tiReehsck® ds@ohti@lcdAheFidedYdh @bsence, during
100. O her enbodi ments can use different suitable

the rgganeradive draking mederitheamogs prfagblypctsias uasnerator Heppyipg current to

the b-g&glpi Wh‘? C}B?ds&?)%&}n th? g%ﬁc‘e?zﬂ&oz{n gﬁeﬂeﬁ% pulﬁg%eé %k%ﬁﬁ%@ﬁ&@bl y

conrrgure rans er | rom
t hr ot t | BaB&ryipatio 1ehpeleaily imdhdes s@ffi@lent batzpies edmicttdd & series to

oo i U s
B e S
amp&ur,i 126 IvottiNgMal atteriop rbbasbatha |’matt¢'rg tgm@,oslueh as lead acid batteries,
N1-chobnatttrerc{|es| 8{ lit :1|'1§m 1oﬁ>1r§;tt%1tlgsb chn algoe Bg SsredpcliBegardless of which types of
batteries are used, the batteries of the present invention are preferably rechargeable. In one
embodiment, a battery charger 106 is used to recharge battery pack 104. Battery charger 106

preferably resides on-board the scooter and is connectable to an AC outlet via a plug 108 or
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three wires: a power lead 76, a ground 78, and a

signal wire 80. The wires are preferably arranged to
w@z00r/14d92Dugh the sensor wire slot 42, as shownCT/OHSF0T070980

5. The control nodule 84 15 further receives input

signals fromat |east one process nonitoring sensor

the 18@. AlREndHERCER baffBR chfgeN SQMIRY scPGaRfRIn® fRkkYoter and is
provi des instrunmentation data such as drive whee

conngpisddo thefseenter ae éUﬂ@a derxammte, ehaingnbeesdiog sessioas.
measur egeig s coE sllgrr Al %Fersa)éﬁi seemisc sqgl%alf? to tﬁ@ Mggo%rc%gtr&?er 102, the

apply aregenera

battéti) eRdrg 6 (when peIVEdad o’ﬁaoc&rcgtmalssooaeﬂ),ea@emleaf éfargeecontroller 160. The
braki ng command and t he process 20 sensors signal a

charge pl/dc RAGEY Poef B4 isynamigred;da g batigrsmangn 1 2k pdlichyn turn is
conf 4% NS RIHATBIL, AR iy K| AR YA poraion

of thehstedicri @ntreb@rid8sTheicnergy parcadfehlc beteey padiyl Odas displaged on a
thereto.. Pre erabl , the brak ue reases
baty Gl 2o B e T gl Fanit b e el SehEBREGE Baak 104.

control t%grg*axeoh@@uéru@@rs capAble 98 @&ﬁ?olh%dm to 5 RSminal 120 volt DC
regenerative braking node, the notor preferably acts

battfas pacl@ srlnecr’rmaorbesfsvp pkamplg, thebatemy pack 10215 A heféyatdteonlyodiment of

char Sl RR IR Sl d i O PRl N3 S oy B e SRR ficn is

expréssﬁf in6b1PBtatQiPhcrEih b9 T CAMNBE o | WhSlelsbRFallsQitatilé BNArdidg schemes
| east 100 VDC, although alternative enbodi nents can

can b@ wigr diée charge eontesilien des prefirebly plarges 8/ basigekpapgdy first using a
con Q?[I]t? S@&E gﬁ{tl% fﬂg Ibgtgeq'ﬁ‘gﬁékc &g{f}wgg{ﬁ%hﬁgg Sf’roit%ji glbe(n\'ﬂ&b% a R}?-?Stant

voltdpatat ebaued 40 ablid) and theatr&piplyiad & esnstdny p@sent ahiglth@dattery pack
| ead-acid batteries 30 Ni-Zn batteries, or _|ithium

reachesibgut t¥riods, Eaehhofahess odagr st Poinksap de specifigd apd; apied under
the dohREFofhe pc%'b{e? ehiol RE § 1 $'S é’%%guéé 2%‘915 geg r?lgl tp?(?\’lded to show the

present Invention are pre er I'n one
batterybod chmeging statusat t ery charger 106 is used to recharge

battery p ck 10 tt pr eferab

o5l doy RRRT AR iend 4r0.0he BrTaaH bR e ot A hes o

scoolG fRitd £ k‘ddﬁ ad d@cHﬁed‘-QlaU Qf Patet N§D 62(9977’/8%4@1%%c00ter motor 100,
PCT/USZOO7/070980 the like. Alternatively, the

alonp awltheltwasmtqisgeal bex.chiivebthegeparlzeb] 34 offthe hevosar owdds preferably

pos BRI 0 BRY o PR R RS EalBEd ¥ ST iy pack 1041

pref&@pllyradlah£4d 15%8n Plicefr-ahabd Y toSRoide airgBaY 3y tov Edo8te@EREr of gravity.
controller 102, the batte&é_charﬁer 106 (when

Whife B5gs. Scnd Srshgwthel batkay sackot rp be aleprarapperped of batteries having
subs?aglﬁhug% far %g%calmg%lo?% G 8{h91e618{) i Jﬁ%étg %ev\‘?iartt}éﬁpsa@alﬁ bJlellranged n

ored ery noni In turn
diffdrent confi@atirchstso at fcorginviat gFace anthie atdoder flabie. tEDr&IXﬁ)MpIéEa scooter

informati on which can affect th eration
framg Sap PERCr Blﬁft“r“ap ehickel @et#ﬁlérd@%ﬁw%)% gery, éxample 30 amp-
hour? "1‘% %IYNP g‘héss 161bhet @r}{ﬁ&il&ﬁm@ th® %&%r%a&?b‘lg%bégtzlo 12-volt
o that t e rider can nonitor the condition of the
seald:lhlbaéaqrd 03lcK) BakricClracigbateonbavogd groul 806 aspelapabitmgddr a total of
approx1rnatecly 1. 9qglowa\{\lellours atal28 g]tsr? aAltéLI‘Izlgthe?y, eaclt:flqbattery can have a rating of
about 26 amp-hours for a total of 3.1 kilowatt hours at 120 volts. Because the 26 amp-hour

batteries, however, are larger than the 16 amp-hour batteries, the larger batteries occupy more

space within the frame.
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10 battery pack, which can be, for exanple, the

battery pack 104. A preferred enbodi nent of charge
w@owrneoer 160 is described in U S. Patent NoPCT/US2007/070980

5,965,996, the content of which is expressly

i ncorporated herein by reference thereto. Wile

sever al [$Hlifka ?k&er@é@érﬂﬂ)d&@méﬁh@i@%‘a‘tte@%ﬁpﬁl? 108 &tblude§ 80 amp-hour,
cha&ge controller 160 preferably charges a battery
1

120 pele RiiHbattemesu di Aleraativesmsioginenis thebattersupplit ¢ga include lead
. ‘Qat k ches t | ts: then.ap '
wcid Bk RS BERGSS 1S A0 g ASTAERLXMAGaBl e
wheh @@ebyteny dasigasistoannntute belfta suill disthive voidtih en yirdaakea, whereas
reaches about 156 vaglts. Each of these voltage set

the Z0mR-owdittpdcssie proferably aned when B seomiers fersgned ie fravel in
t =l | uge [ .
subiBbort Ay SAUEA oLATLIR o 1Bhech Wik Bltar98 Banbier bibbodiment,
nickslt At wENi-Refbatterigsgprtlichifingen b&taird cé bauged efisscaded the lead-acid type.
Al enbodi n(!i. of a scgot. er1 41?30 has a ﬁo scooter frane )
tengsve SHEATIFENH; GR PESF 1T NS YISSOE REINSS OB PO, Siafgec devices.
The scogf gf PatREd 480 dimRhOR %at‘fér? Qh!n‘gér i@%?&&ﬂa@ltﬁﬂcl%&f to charge
box, drives the rear wheel 134 of the scooter, "and is
the attefies fadrhyin epesial powertsourcet Hdievat¢rmichygrgof canpaeferabiyebe plugged

N b

rel ativeh ¥ndteW chb@@inRint CRPAEIorOdre a5 cymbindbibh &ithit@eries, and
8 and 9 show the battery pack 104 to be a |inear

in a frthengahediment cangeitensiaesussa vistegd 24 baftdsios afer eyample, ultra-
cap 2t slc% taXE ratclhg leaR&) ?éléa{sg E}Sa’t a 'tk Q%rgkgran%mggﬁlgg l§ca{ig§s ultra-
Barcert es - dan e arranged in di f Terent  Contigurattons
capasflo8Sah be Oictiot @ebastpaeLinidalivdithgdoabéerenty tanie mbwir when
exanmpl e, a scooter franme can preferably include .
accelfratkig Foptca MaReRmes aRd\FIcqipni peantials 8% canagitors gaihpyy eimpler than
f Q p- hour, 120 volt N -M batteries. In other
Orbgingg%%)rrent s, the scooter can hold about 10 12-volt
seal ed Feadoaltistra{eSIthA)schattt motoe spnteaizh 10201 theyprdfanvredignbodiment
. about. a 1 - hour rat] f.or total of 3
in COpELRR %&ﬁé}?@pw Rkt s Gty sy 194 Rotor controler 102
preféhbiSliR@hddiqhe I6BEH f(iﬁﬁll&t@di ¥ate Bipoha\RinGistord)] THeRiGBTSs preferably
about 26 anp-hours for a total of 3.1 kilowatt hours
haveat peeRating efsiboBetWiasepstand aDeutP0-viebsm thisembmdiraent, and can sustain

however ., ..are | arger .than e 16 - hour .pbatteri )
o mi G it R ac MBRR DO SmiS. TRE AR B P fdo the 1GBTS in
this prcBitRed scli@ 1¥\BcA00 Ko k46Rdal BEH BRI 704 498 0canbeambldnsdnted
preferred enbodi nent, the battery suppl Yt 104 i ncl udes
|

cithgg@s fagg-asistatterigpigpigally hayingpbayh e 8Brli38goltjoperafing Fangei NeZn
| - tdae e | c ' . [ .
v GERA TE L  hEL R S AR DR e S i
MHbatteries are preferably used when the scooter is
designed to conmute only a small distance within

. n :
urban atefe siherEnnt sf Fige 1@aha thsotte Gan tpave Beidual ral%é)f demanding
hiPlcGb&1a0tidh MREAsIME IR ILAGRET TASthAREE 96 Rrt RrabiyPY 61-
ve 1IBlre] su@ﬁrl%nan aSS V\Bgﬁ] as reuré:ll? %r eas \?\(Aﬁt%’l a%I%cgng{er }a
diregmmaitwiisigrigi tetogthec RotationasfobdtrotdaBOdn therforward travel side from the
neutral position demands vehicle acceleration, and rotation of the throttle 30 in the reverse
travel side from the neutral position demands regenerative braking or reverse vehicle

acceleration, depending on the configuration of the vehicle power control assembly.
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ni ckel zinc (N -Zn) batteries or lithiumion batteries
can be used instead of the | ead-acid type.
WO\Rdaoena@eT ve enbodi ments can al so i ncl ude ot hePCT/¥ze87/070980
of batteries or power storage devices. In the
preferred enbodi nent, a battery charger is preferably
i ncl Ude@&dﬂﬁio%ﬂ%&@tané@of e hadlt BohPhe el POsiAsh 81 theheverse side
power source battery charger can preferably be
can Wiclygg e dlurplify of gutrpogoso For ing@neez nACCHENTVes & Hipit yulyange can
r
dem@EisPhE belfin B BHER piuBBARtS can dgepd another
typelodbtakinge Sln caB@xarhple aht diedt lsehsra@gmehmmme a foapRmkl disgacement
are used jnstead of batter| es. For exanple, ultra-

withgmpaheut thefgstano palle gf 8}?5?]@@ %thﬁéﬁ@@ééubr@n%ﬁ cag include a
displa@Sh&Tt Witif thed afnﬁh e GHRb t ions, ultra 15

capaC|tors can or to tterles in dellverlng

| oad culu anit]sertemuoﬁﬂnamttbe thadedn 30 accphble af rotgtingPoovarthe resting

nagenent and el ectro c control for capacitors
neutgl g Fip abouf e frangg,in g dyryt oo <1 egopy Elgwlafwéﬁhe first
dlreétfa)% c%ﬁ ARGl STRUObr &erﬂfp[eoslulbﬁarngéso&u%aéhm%b%gé 8F fhe cdhrotﬂe 30
enbodi nent  in conjunction wth the scooter notor 100
provadidg ﬂﬁ&ermeltlynfﬂaE k I @t enlisidomerd othe ifipdt [dencctic@is Dignited to a single

r erabl nsul at e te .
subrf S S0t B Bt TR e TR ke p RN JoMng mrogutsion
powBeak ah@ﬁhbﬁ&n&fdlﬂl&@tu firsf@ReAiTRSn Aiidks aMAHlc BB aN@stasid Irdtation of the

this enmbodi nent, and can sustain a naxi mum conti NUOUS

throttlg30an ﬂheoﬁrs‘a@mtloq fromethp sestimy positipruevey ol firsiga bep et foegfirst rotation
f
pomhgl}n E%l{ﬁenéﬁﬁ% eée%e%glgiﬁlfg{ % %:1({ &gthglgttﬁ 1oh|%f tﬂ{%ena%la@ f}éo% the first

rotatgori ﬁt@[tloaﬁovleﬁ‘adeoaﬁd dutbaﬁgeetb lag8cdnpb@ebh podiacvn o delpot vahicle
80- 130 volt operating range, N -Zn 25 batteries having
acceiEiAn. dngne EWR,I%I the b%ﬁlahrﬁleﬁ? B dudeg rofttiear! ¢! %@%ﬂ@m

pref@%ﬁl&ﬁﬁ'ﬂﬁﬁ' r A tlfé B3t Moo Vo, deitnd ?al Feﬂ%gl o, d%%lé) r‘?%.‘ilgl};dglm about

can serve the
10%wethhetogal aape] erdahe estoad slu‘t&hmgm e grminedeaa disqﬁadmn&lnt wghin the

rem%]ri]ﬁ%gtf%}{ﬁ%gf{n?oél%gi? Sgr?qtgf b a})lt,??lrlgﬁg I éo%%% ;iSHC ﬁSeE;,I\fland lever or

footfp@dlé’ﬁ’a&zﬁ‘h E"fﬁéf%brtﬁnqg thd B¥akd Bﬁltl%@trﬂ%lt JuRh aPRSIuk '19% activates
demands vehi cl e accel erati on, rotati on of

regengrpiaye brekdQ, 4nd furtherragtretier acttvra@s @ne of derd dlﬁfmemh@pes of braking,

neut.r al 0si ti.on mands regenerative br
sucl S ik GaRink i3 hadRRR P ?@ %@5@%&%{5{" e Bkl 10 a further
emb6@infenf WafitsOdiratioh mﬁlw@hmi o9 Rhd PbsiBSHERIBI the throttle 30
-11 WO 2007/ 146927 PCT/ US20 7/ 070980 Additionally,

in thisodigactiom providen EomarHPOPRISOMPORET -neut ral  position in
the rev %% thc‘e' tﬂt%tt?eagb %EHIC?JIBQ&‘EIIQ VEIIIIH{GQ$ have I%LGI%&JP{P%Q@I{?}% ‘such as

For instanc¢e, nobvenent over range

for vdeyrndspeed ennacatarivig (for akimgie, @ARpPeadd vieiiebét cavke g@und), although
second subrange can demand anot her pe of braking.

othey ehigles eAptyF é(afyf%efewfﬁ%%?%%rlaﬁbf‘eprééir‘?eﬁﬁé}bﬁ%neéﬁ maximum

dl‘lV{n%tt@IIq'LlQ HalevasSR g?&ﬁfﬁ@&uced compared to forward driving torque, and the

vehicle speed is limited to about 5 mph or to a walking speed. In one embodiment, the rider
can preferably enable reverse operation via a switch on the handlebars. In another
embodiment, the twist-grip throttle 30 operates the vehicle in reverse when a switch on the
handlebars is positioned in reverse mode. In yet another embodiment, controller 118

determines whether the motor is operated for regenerative braking or reverse power. This
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15

5 wthin about the first 25% or 10% of the range, and
t he second subrange can include a displacenent within
W0 b@7neived ni ng range of notion. In anot her enbPCi/H82007/070980
the throttle 30 is capable of rotating fromthe
resting neutral position about the handle in a first

deteHhin@Géd Qi WRthyde( for@xamplRNddperding oh itRN@kdont Jited bF thetvehicle
di rection can include S|ngle or nultiple subran

(vehygle preéagily snpbuden geccdiscrser cemestet tethg@onigolar du S i g'ﬁgferably,
tw1sgf|1é Iehg[h?g& P ﬁctflé g{u%(ltjé c\{’dckwrllseod}%gﬁ&p \ng%ﬂ;ﬁ%@ved tfljéﬁl ‘Eh n%ht-hand side
of tlfeaffeaicieommontrbEfohhmltthﬂoetles @zhnle ti/RReng tHeSHandigrEIﬁ@ltth@ Bpposite
prOV|des forward propul sion power. In another
diregipmawillrentrol regensratiye beddnHi qoﬁ@ﬁkf@%arﬁ@ﬂ)?ﬁaﬂ% mode, and reverse
r rotation of the throttle 30 in the
tmq’#?% g%%@?@?on fromthe resting position over a first
subr angén tmtherfenmbetimat atdeo nontppdlet tregeneenc Unakmlgdiemand is
anh & nerative brakin and further rot t.he
ST ABIAIPRECYIFT Bt BSCRRE (OIS il Sitedation mrotde 30. The
sepa?eﬁé: Qé’tgatﬁ%khlfe@fbg Qah Bc %&E&%ﬁd%%k@t 4 BAnRASdr & ﬁ@ppedal among
demand vehicle acceleration. In one exanple,
othefs. rlg this ambadigent dlre thragtleigdeised oy doti fomeidrddir swew@emumt
prefera Mﬁth n about the fi %to % of, th
t ot al glﬁé éem‘n{ﬁ‘ Quipr%8 fué?cg%firﬁ’/mvﬁhtoﬂ dﬁg%ﬁ%‘l}f/%e i‘&@“%tf*’oii ffrofer to
bothtthé abrrdspiieing AEbdrhad aeeMRbIIRbaRISIS@OvdrNgl tiderfeal ranges
di spl acenment within the remaining range of motion. In

heregndhonksrbeandotstapd ie 1noald§reaklevvb@1ﬁtmt@ger véifhin thesramgehand
| ever o(ry\rl]lﬁpe 1?18?&&1‘[1}%8 g&'bbdl etntk ét tttéé f’n%&itg)%ratré 8{§018£ dtl{yf‘em it will be

br ake ¢ ravel
appreeigteﬂ eliadhumerdas aiﬁdrm:auaﬁwhrfdurthd”rﬁnb@dtm@ts &n ‘t&&ielvtsad B those
nore different types of brakjng such as

Skﬂlﬁqi P’ctthF 8t Beatkiea gl ﬂ}er?néhﬂ’éif{l‘i’%hdftséﬂb?d lilqs%lfle%a bsfcombined, separated,
t
L S R Gt SR LR
undgreteod thanihegppéndet elaiths attihten®@ to icovdrhilsuch medificetions and
rOV|de f orwar. pul si o 25 Al so, the
e B S R SR g SHARe O toPRapB T Vs
capability, such as for very | ow speed maneuvering
(for exanple, at speeds with feet on the ground),
al t hough ot her vehicles can have varying reverse
speeds. In the preferred enbodi ment, maxi num driving
torque in reverse is greatly reduced conpared to
forward driving torque, and the vehicle speed is
limted to about 5 nph or to a wal king speed. In one
enbodi nent, the rider 30 can preferably enable reverse
operation via a switch on the handl ebars. I n another
enbodi nent, the twist-grip throttle 30 operates the
vehicle in reverse when a switch on the handlebars is
positioned in reverse node. In yet another enbodi nent,
controller 118 determ nes whether the notor is
operated for regenerative braking or reverse power.
This -12 WO 2007/146927 PCT/ US2007/ 070980
determ nati on can be made, for exanple, depending on
the present speed of the vehicle
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(vehicle preferably includes speed sensor connected to
the controller 118). Preferably, tw sting the
wh200dg449p7 i n t he counter-cl ockwi se direction WERUS2007/070980
viewed fromthe right-hand side of the vehicle wll
control forward throttle, while tw sting the handgrip
in the opposite 5 direction will control regenerative
braking in normal forwarrfpmer&IMSg node, and reverse
torque in reverse node. In another enbodi nent, rider
controll ed regenerative braking demand is nanaged by
Whag s deimedtisng device that is separate fromthe vehicle
acceleration throttle 30. The separate actuating
devi ce can be anot her hand-brake, a thunb [ ever, or a
foot pedal, amorhicld fowetensgol, comphsisg:enbodi nent, the
throttle is used only for forward or reverse power.
The t er tRHEIROWNNRE PREI: her ei n, shoul d general |y be

under st gQglottR h&¥®ly fBuntB@idtht AGRRMGIPIAR BbABNMEREA igured for

and a range of nunbers. Moreover, all nunerical ranges
manjpaitagion agthopérdtipebyaddestodd to i ncl ude each whol e

integer within th ange. Waile .jllustratiy

enbodi metobth sHGef Ry eRtockion Mttt ety broftl pd throtle
mouﬂ/tiféé pé&i€ion the sdRbEEInFiREd tBadenSIHER HOLISoMBHihkitE@dtticOfish respect to

and ot her enbodi nents can be devised by those skilled
the meunting paFtion, Felie gerisctisss pecialimib dndrapncsatggcyignse biased on the

e [ r i nt er changed,

sens g Ry on, B0 o S PR ro P B SRl crboai mont o

Therefore, it wll be understood that the appended

clains are intended to cover all such nodifications

and enBodi mahE 8ovARgongghefl claifth] vhesan &hs sepsoraneprdigypsd for
. t i =7
sons e A @B RStk B AR o il A0 Ed of the trotc

vehi cl e power control, conprising: 5 a throttle

nmounting portion; a thrott no |y mounted to the.
throttl e _rmthth ﬁaWﬁromtraLO%ﬁﬂﬂb ﬁﬁ?ﬂéﬂﬁ@ﬁlﬁl&wg a magnetic member
havifR A nRighaid 88 dand aQBERRE VA zﬁ)leat%t dlSﬂedcﬁf the ﬁﬁ‘&tlf@ a?(ﬁﬂr%%ro'tt[b
e

contactl ess association with at |east one of |
mounhingpertien awkkrein it sansor isroenftdunel tooenscdhs magreticdipdbio sense the

posiﬁ otg foe%l?J E]%gttfeg%h’%%]glsthg 8?%%?‘2% %!Btt&fﬁgu[r}%(g £orits%nestirf,£tilg to%‘iler%atl\%nt ohf the
magh@it Rl keshs@ge Qokitibh ONthcamdit@ener ating a signal based
on the sensed position for controlling notive power of
a vehicle. 2. The power control of claim1, wherein
t he sengor | ' - ' an absol ute
positio%'of ?ﬁggghbg#%ﬁgl&ﬁ?ﬁgﬁﬁqgg%%Pring novenent of
t he t hr dictthmittle is rotatable about an axis;

the magnetic member has magnetic poles disposed at different radial and
circumferential locations with respect to the axis so that the magnetic field at the sensor

changes orientation as the throttle is moved.
5. The power control of claim 4, wherein the sensor comprises a

differential Hall effect sensor configured for sensing an absolute orientation of the magnetic

field without requiring movement of the throttle.
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15 3. The power control of claim1, further conprising

a magnetic nenber having a nagnetic field and
w@®oags@eed with at | east one of the throttl e BCTUS1987/070980

throttle nounting portion, wherein the sensor is

configured to sense the magnetic field to sense the

posi tiog. of trigpbWEOEIkB] oMNBRED Fufth® SBMSSIngl S

configured for sensing the ori entation o the 20

magnet i & SEpIrtmeBbeispporting opdef th orrgaetia membeyrasdispesor for

mov%f}%s-grcf ?IPGOV\%{ res &tt E P Ihe %ﬁzbe? ad)rngn% thevm%’q%kg ﬁeld 19% pr%deterrmned

orictivetidewhdrate mt&gn&tls ih ¢)pt|ed&eﬂma§)d)§@ﬂtlﬁt, afild f f er ent r adi al
and 25 circunferential |ocations with respect to the
axi s sodtoking memhergeatipered fe laclkdpg thssupRMEBEMbeHAMgs
predg{eh'nﬂlre?t})bgﬁ @h&ﬁ] ?uc Cdegl 1'6{1?56 iRy €odretatrh saT@grlﬁﬂWn of the
cont a| m 4 erein the sensor conprises a
magdétfdf memberivaith tdapdct af the stnseewith thecthrndtilgin @dl prodets@msediposition
ahsol ute orientation of the magnetic 30 field
for C\?tﬁ”ﬁ&% theg§i%i ng movenent of the throttle. -14 WO
2007/146927 PCT/ US2007/ 070980 6. The power control of
claim3, further conprising: a support mnenber
support i’/ng ofée pbwtheontrabeletliion (rentiker camgrismgdhrefdad member
.MV N spect.to the other to orient
haw?%ﬁlﬁgﬁ 9?56$Fe%%%Fﬂa§‘%Egﬁgterntned ori entation
when t hehet dappdrt hRnibSr isin thrbdRd b RO dithQBE thr&ided aftchber and
5 a | ocking nmenber configured for | ocki t he support
compases dirstiand sedoad thyeeddtrortiang dept prsstlexiia w%erﬁswgt:h cach other and
that 31% h%%ﬁ@hﬂe&}g@%%cﬂﬁﬂn S et ain said orientation of the

tespect to the sensor with the

t hr ot t | ehd locldng dlenfoeﬂetceﬁﬁgmedi fcﬁth&lxIngCthe fifwand second flexible
calibrating the sensor. power control

of
poﬂl@pawﬁhéespﬁetrttb cash therier gtlmn&thrtﬁdé atith& thisadrs membg ta gotationally
e, Wwherein: the
IOCk;tHé ﬁ%ﬁi&t%&%ﬁe‘r )6&?% I{eﬁ)e%ﬂ?efé%{gg&gé sociation with the
threaded menber and conprises first and second
t hreaded portions that are ble with respect

fl.ex
cach ot Her ae Por ! Shea by oredhdii SR et milomidih
modﬁﬁ@edls'i_’gﬂahﬁl WRiek RS UIRNPRIM is$claRBld Harseskel YositibeXxi ng
the first and second flexible portions with respect
to each other for gripping threads of the threaded
:négggz:t b? or ? te'pﬁ?z%{ (thol SF ciiai%nhﬁ faHI?&%ro%npplE{ﬁg% throttiehblasmg
assembly to resiliently bias the throttle towards a neutral position with respect to the sensor,

the biasing assembly being configured for applying a lesser bias to the throttle toward the
neutral position when the throttle is displaced from the neutral position on a first side thereof

than when the throttle is displaced from the neutral position on a second side thereof.
10. The power control of claim 9, wherein rotation of the throttle from the

neutral position in the first side demands acceleration, and rotation in the second side demands

regenerative braking or reverse power.
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8. The power control of claim1, wherein the signal is

a pul se-width 20 nodul ated signal in which the pul se
woR@rh49s7 rel ated to the sensed position. 9. TPEI/pPR2eT/070980

control of claim1, further conprising a throttle

bi asing assenbly to resiliently bias the throttle

towar ds 1@ neghe abwBOSInkloPHf Mhikh9, VRERES thd Blaiiﬁ?as%@tﬁﬁ@rroomprises:

t he bi asi ng assenbly being configured for appjyiq? a .

| esser Biflag bigsingrmemberagonfigured igmbigs theghrpglaja gt firay direction from

It 1.0n n t ttle is displaced fromthe

theéﬁﬁ%é%ﬁ“ﬁ%@&?f%ﬁﬁ%hﬁgpfirst si de thereof than when

t he t hr atstdoddibsastigsptrabadtohfigured fiebinethi tiadottRaa latse@hdatirection,

a.second side thereof. 10. The power control of claim )
oppapite Relirst HrocHprttp drovade thagraetr Stas vehop tamibrotle isanthe sgcond side
thanRQAShd FRRAglgR the first side demands acceleration, and

rotation in the second side demands 30 regenerative

braki ng or reverse power. -15 WD 2007/ 146927

PCT/ US2007/ 070980 11. Th wer control of. claim9, .
wher i nithe égswar Spotrpif /A BL A IGEE the bjagipg ghembly is

amﬁgﬁgdﬁghmggber configured to bias the throttle in a
first direction from the first side toward the

neut r al thedfirdt Eiagee oambbr s higsimg akeciationfiiuhethrotde when the
ias the.throttle in a second direction, 5 opposite

thm{elﬁés PR F%tp d?}f ﬁ]égi?l?dosf?,coqdomg?so%ldde the greater bias when

t he t hr gt deoridShiingd MEmBEERMEbRkiAE asdobRAoPWithAEe fhirét8E when the

side. 12. The power control of claim9, wherein the
throttlicas pmtheasemdiside 4nd is disergaged Bamghe thretHg wvhen the theottle is on the
fhﬁ%k%st bi asi ng menber is in biasing association with

the throttle when the throttle is on both the first

and second sides; and the second biasing nenber is in

bi asi ng _assocjation with the throttle when the

throttld3is JRCPRYCERIRECKSIHE hrithardn dicsehypigeaonnighfo the
throffRSydyHRE pbRIONARE if B&nd AR dsSolichiEith fk iRl de-

power contro claim1, wherelin the
sensor is nounted to the throttle nounting portion
and is in the contactl ess. association with the

throttl & 145 WNAHCOMESP&pri si ng: 20 the vehicl e

pover CetvellclOpovdrdbrdl ofe]dmtior configured for
provi ding notive power to the vehicle; a controller

connect ednater qoafigined forrosidgigarhotiveopavidnéo thervshicleand t o

cause t ralecontlrollelr connected to receive the signal from the sensor and to cause the

motor to operate at a power level depending on the position of the throttle; and
handle bars configured for steering the vehicle, wherein the sensor is associated
with the handle bars, and the throttle is a twist throttle mounted to the handle bars graspably

by a user to operate the throttle and steer the handle bars.

15. A vehicle power control, comprising:

a throttle mounting portion;

a throttle movably mounted to the throttle mounting portion and configured for
manipulation and operation by a rider;

a sensor in association with at least one of the throttle and throttle mounting

portion, the sensor configured for sensing a position of the throttle with respect to the

-16-



10

notor to operate at a power |evel depending on the
position of the throttle; and handl e bars configured
wo 200784@eT i ng the vehicle, wherein the sensor P&I/US2007/070980

associated 25 with the handle bars, and the throttle
is atwst throttle nmounted to the handl e bars

moudtiAs PaRbY, andeAerdBR a 5ignARRAERL ¢h thBGerdsbd pbdiliéh fRdostARAg motive
t he handl e bars. 15. A vehicle power control,

powglogfpr Yohialgj:anda throttle nounting portion; 30 a
throttl Y to t h e i
por 1 on 4R LBy reslsD B TR sy 4 gy

positiyn @ithirebpect ta tiRaRaT, the bASHQGk& by bahg bodigur&bfk appi@ing a lesser
of the throttle and throttle nmountin portion

_ (i on, th
bias $@ figdhrogtisippats Ba newral geyiipmyhen H@éhﬁ%ﬁ S @ispiased from the ncutral
o RSB 6 TR BByl AR AR oo on
a seqingnale thaseftl on the sensed position for controlling

nmotive power of .a.vehicle, and.a throttle biasing
assenbl VR‘F@H} e DigsR Ay RIS SOMRESShr ot t | e t owards a

neutral pos Etﬂrﬁ%ié’ﬁﬂgrhl&ﬁﬁﬁ%hﬁéﬁea REbiE MR ottt a first direction
bi asi ng assenbly being configured for applying a
fron] e $iest sids thward thoneuteltandott | e toward the neutra

position when the throttle js displa fromthe .
Peut ral posi erotg e pErbd ST Bohn s n egeond
diredton0bppoRité thedirsiliretsh, té pravideandgtehtcabiap dskh HRIthAtle i8 on the
second side thereof; wherein the biasing assenbly
secogd mideitamson the first sidebi asi ng menber configured to bias
the throttle in a first direction 10 fromthe first
side toward the neutral; and a second bi asi ng nenber
configured to bias the throttle in a second
direction, opposite the first direction, to provide
the greater bias when the throttle is on the second
side than on the first side. -17

-17-



