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WO 2007/ 146927PCT/ US2007/ 070980 VEHI CLE W TH
CONTACTLESS THROTTLE CONTROL FlI ELD OF THE | NVENTI ON

The present invention relates generally to a control

for powering a vehicle, and nore particularly, a
VORWEH$REs vehi cl e power control. 5 BACKGROERFIUEIR07{(EE80
I NVENTI ON Vehi cles are known with throttle
controls that are nechanical and electrical. An

exanpl e MEHAGLE| WETHIGONTALTIHRSSTHROTTLE CONTROL S,
Patent No. 6,581, 714, which describes a steering

control of a personal tr nglporter where the steering

devi ce uses a potemmmrﬂéﬁto t he

handl ebarpit geséie iERidn6laRs Ry Rda SEHIRGRIOE pbiP&@Thg a vehicle, and
rotation. U S. Patent No. 6,724,165 discloses a
mogeagicalatipon cogtaetiess veluglepaw s sartEY. as means of

produci ng control conmand. In particular, the throttle

is coupled to a potentioneter, where the rotation of

the throttle fr BAaGIGROAIND OF THEINVENHON r ect i on

demands el fls GrAGGEh Sidlthdfe \Qgﬂrélgthtdpa@e Blgélﬁhi.tcglnaggfelech‘ical.

throttle in second direction demands regenerativ
Abrceaiplngf ankkibepehttitatile @ntrolie irdA§uPaient Noah SF,7 t4hwhich describes a

SRR X R 02 e L B R hiomees

rcatl
cabpheditmtho handiebanfor gateraving d sicbries domnidng updretatios.all.S. Patent No.

in,.of the potentioneter. Due to the nature.of th
6 S lostes v RatR SRRt &g BEPER Y cohdi
cobhmaidl :he Ejﬁﬁmlmhs thrbifle iy dupled o CpMdnticinetes thlﬁ&Lth@fbtation of the
mani pul abl e porti on ang a .potenti,oneter or, ot.her . ;
R P 2o POTA B RE G B GO P ea GGt whil the otation
oft@totdy inkécond divectioh 8dthindh redeieritive SRARINEI Vity to
envi ronnent al .conditi ons, and can wear chani cal

connect i dHfESNdfg RN the pguir SRRl HS agualngieyiGersitipas throttle, a

m¥8hichQnGARELRh YRG5 S _naa%tth@&wﬁmeﬁ\abﬁﬁini of theMkctuation device
cont actl ess association wth _a sensing device, which

tocthmeleseienl doraainpf ©e ppigaiqrpricr. &g teibe nitee ! Hsanpisngpmeter, contact
e$6ibh & a?so%ggyiﬁ'l@l Thrétfle controls that rely on contact between an manipulable portion

and a potentiometer or other throttle position-sensing device can have poor calibration
retention due to sensitivity to environmental conditions, and can wear mechanical
connections.

Thus, there remains a need to have a vehicle contro! where the actuating device
is in contactless association with a sensing device, 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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SUMVARY OF THE | NVENTI ON The present
invention relates to a vehicle power control that
includes a throttle nounting portion, a throttle
novably nmounted to the throttle nounting portion and
WOrPYg¢2d for mani pul ation and operation byPGE/PS28E(070980
and a sensor in contactless association with at | east
30 one of the throttle and throttle nmounting portion.
The sensdédvinsageowshy, ghgrseepof Hreosiggusdigr sengag pn dhsplutsfpositien of
thl Birh lv e &éasuﬁﬁg RfEmba otfﬂg HBHISh s RBEA }% F%B & ensor.
cont act ess associ ation, generating a signalF base
Thervehisls powRsEtrpbeysteingmyf also indwderarhignatc membardayioge magfietic
fie %gndj%sgoc?a’ted VR &Q%Zt 0%14 %?%7 %rgi:ﬁ/e aillfglg gnr() gz&%ugﬁnépomon In this
vant ageous e Sénsor 1S con ure
arﬂalllgﬁimlthﬁ &nmm donfigured totskiese tktermagnleta: fagld ’mmnsertlammmon @f the

o gFerly. GeRrrenta® i S Po Ao By SEineinfic e

tois&&buﬁq)oﬁtlﬂmgﬂﬁéth@ottmnber having a magnetic field and
associ at q at | east .one of the thyqttle and tl?)ﬁ
throttl e ‘f%@""b%r"?‘?tffﬂ SYSiqm plRe maying & A JEmer men plor

supFIERS oncSof M&@Hﬁ&ﬁe&&r%ﬁ@ Ssdriagd PR aPAdgGatdioak dilﬁlQGSpeCt to
sense the position of the throttle. Preferably, th

the gtheip °P§ntélaf-‘rfflii%lﬁ%ﬁelfi gra Eféﬁéi’rﬁ'gletdt?@e’éfﬁ‘ilw@ﬁﬂéenth@ﬁle isina

prEJb@erEBﬁﬁ Sbdifod. 'ﬁﬂléjsub}?orfsﬁgﬁﬁertlﬁ@u&@ﬁ idckRB nRnbbh&onfigured for
he vehicl e power control system

106111%fhﬁﬁ‘}13ppﬁ Enogrhet @ asﬂﬁ@d@tﬂmnmé pesation; g¥hanaspedetarmiiod pesition is
oth(médh ﬁ'le 'm gﬁ-ﬁéﬁlﬂéﬂg@a‘?ﬁs R of BB tha @19&’1:10 'ﬁ%#ﬂ@gwﬁfi‘ kégpect to

one Wt pect to 10 t eot er to or
thersegment amd wﬁnh dlegthiotlegn pme@eiteenmmwﬂmﬁwhbmm thhreamsarhdhe

po%njg&{ulo?s st d@rstﬁ‘ear@:l‘icg@% ggﬁ%ﬁgn@&%éﬁﬂﬁ%g id? 81?&‘&@9&& to the

er er con
thictbek suvd) thet éxessupmoirmem@mein thirgadad pssedatoarwﬁtrth@l threaded member.

Prgﬁ rabﬁy gsuﬁ) 0 m B 558 ectieesrf{%t se%gf?d ie%%led é)r(])rt%?nts ?‘ﬁ@ arg flexible

er retans the orien
wﬂhganﬁct © eaﬂmmafr awdl thiat are spaemteatieﬂ dsheission sth tlerthireadetdmember.

Lckrespentich s rofee B RSB ASnalGE bk e el porions

withifckspeer tolcaet mﬁ@ﬁ’oragﬁpbrngameaﬂs € thd eliirc &tiedl inehbintd eadisorangl lock the

affixed,to the thr uch that the or. er
Pt N RO e Aol K e TE et BURBA e e member
is Brataeadhits EdnEigedR Bt -RIMAe lock AehibeEsy Bihdisd apaf the first and
second threadeg ortions that are flexible with

SeF‘é‘@pf?d‘t lg Rprdgfe iV idRREct AN Rt R are in a t hreaded
associ at iTAR mékhdbic itebeNEQefad naEabRktic ;hﬂé%l%b Richt Eﬁ%m%ﬁeuc field
e

is preferably configured for flexing first and
atdhecGRWT FhaagesoIrisnighien $sahxsthondties meved sfb%’@ﬁ threftle aptagspliapout an

axflso b c%ﬁeﬁf@h%aﬁéghfeﬁgﬁ f&thd B@%ﬁﬁg&@ﬁ@ bERIRSd Epdlfferertlt radial and

rotatlonaly ock the su nmber wi th respect
circhefarentiol lorationgwwitadhspett tigao s, Sedtay bdifferentrecingaklogrgions.

i Xi ng
e ]lg%ﬂ nggggﬁce[ﬂ ég?&n%é gﬂﬁa&%ﬁe a%%ﬁ?&eﬂt%ﬁgg second
f1 exi bl e Iparothien n@bw1mhntr ths pastr indudzaehleot her Halll¢fésct sensor.
C msnber n etic e
PO P PP S A0 AP, 581 S5 AR Pl
ciist sehmr tchﬂﬁgutddefon ssngityethbséistctofienthiinotfttheemapmctiofidd atitheut

rea&%gé m%gement of the throttle. The signal from the sensor can be a pulse-width

modulated signal in which the pulse width 1s related to the sensed position.
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axi s, a convenient arrangenent is for the magnetic

pol es to be disposed at different radial and
circunferential |ocations with respect to the axis,

such as at different eccentric |ocations.

WOHNYHHEAT 1y, the magnetic nenber can be or PHEPEI¥/050980
per manent magnet. | n anot her enbodi nent, the sensor
includes at |east one Hall effect sensor

30Pr ef er B jhrotilp Srtheralig may iarlydes theottls biptingaseqmaly fgesiliently
bifd the UrotAS BRRkds aSHefltal %531@01{1“’[#1 RERI loahe d3abdr. Thik Bfabing assembly is

sensor configured for sensing an absolute orientation

mﬁgulhé forapplEng e lﬁfsm;lbutsm thp duettle éyvird tha gewtesl pesition vdfen the
el*s*a Ws%&# rron] 91% n§ﬁ Lsnfl OJHJ s?&mﬁut&@ﬂﬂaggrh\% the fhrottle is

at e | gn a I n Icht
dlslzlacreé frtrettic n@mah;@sgien s d spwsd sidonf neutnd. Preferably, posmomng the

SRR R G i YRR 180 o ot Bl Al fon
pdveer aaslcrdtiont dn;l pbsfﬂﬁuﬂlg'lthe thnettt tl the Scovmd dée @tinacstregdnerative

it th t Thi s bi
o P B D i isa TPB GBI RG A casor bi ag 1o

the thr otllhb Biakmg\la‘!‘sdmbﬂ?%emaltyr 1ﬁb1ucﬂh§&lﬂr$tdbifhsmﬁmnfbbﬁconﬁgured to

throttl | aced. fr eutr posi ti o
bipy i piref s FieE o o 7 SHRIOIHCHRA eGR4 og8cond bissing
mEinb& BEREhrdd 9 Wik iR thdtilelinh sRORd Hirdfo® dpPoske R MHstHird@ion. The
of, neutral. Preferably, positioni ng the throttle in

biatipe gsseably prefisabbupronides sreaterdripsoyhen dhrfhrottleds omthe spcopd side than

0P ik §idE OFVWR afl ek PR EHo @it RO YR poRe £ &InGHBlak @ irst @dsecond
positioning the throttle in fhe 'second side activates

bipgpsmember Rus thersariongoes notrhaye toske ip eerpemtlsssaasogigtivn with epg of the
th}(pfg @rgl hl%ﬁle%oxﬁmﬁ%Poerhe bi asi ng assenbly generally
es a

I nc first asli ng nenber configured to 10 bhi as
t he t hr otThe biasing assﬁmblytls preteeably eonfigyredsvch dhat thedirst biagiag

m‘él(ﬂ 191ntﬂq§ r{éea%'{gncﬁhm ﬁfgﬁi i{l:% tﬁ‘l%ﬁ@ %eg kk%sthfagleq?ggpﬁc{th the. ﬁrst and

con ure rottle I'n a second direct
se@ppﬁmdes@nﬁh@ seeang hiading enibenis il bigsing mmcmgloas’e‘élrtm tytrottle when

thg :%kler{)ﬁlr ?&bénythg %e%gljugsgé Eﬁtd §& él?&g%%eﬂ?m%ﬁ@ thtr%ﬁ wén ttng h?oﬂtlé is on the

secon
ﬁat sidaer nﬁtelsmoemfmpbb mentted tbhie thowr maomting pbrtlbmsncbbe:fm cettactless

. tlsc.)ecoglqhb ng menber, but the sensor does not
Sﬁ%ﬁ}% 5" TR ent actl ess association with one of the
15t hr ot t IThe @f@erteﬁrv@hltleénd]mi&ﬂtheﬁghmle tpbwermncontrol, a motor configured

for providing motive power to the vehicle, and a controller connected to receive the signal
from the sensor and to cause the motor to operate at a power level or in a mode depending on
the position of the throttle. The preferred vehicle further includes handle bars configured for
steering the vehicle, with the sensor associated with the handle bars, and with a twist throttle
mounted to the handle bars for operating the power and steering the handle bars.

The present invention thus provides an improved vehicle power control that
can allow, for example, improved reliability 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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The bi asing assenbly is preferably configured such

that the first biasing nenber is in biasing

association with the throttle when the throttle is on
both the first and second sides, and the second
PO289748%Enber is in biasing association w t RCFH007/070980
throttle when the throttle is on the second side and

i s di sengaged fromthe throttl e V\,hen the throttl eis

on the 20 fi r BRIEF BESCF Q¥ THEDRAWINGS ed to the
throttle

associ at iP‘é%‘f\?\%%l%grt ﬂQ&/B &[‘eﬁ?b@m‘?&t bf‘a 9&%@5&&6@%&&01 constructed
aggendingrte the pueskritaiweniions| udes the vehicle povver control :
a_motor genbigHLEL. Lot I Al dlngeroti ve pover to the
vehi cl e, ntro er connec{’ed to receive the

si gnal fﬁagrﬁumecmmmomm\dew alongp]see TRHI theteof, t o

t l. di
ohe oci e ibF BEse R ipT b baibodieh SR ARG LR R LA
cdnmdtmlracémdihgdﬂﬁebammvaaro& configured for steering
t he vehi MmMth the sens a jated. w t he
o b 5 S AP L ST e A S e bt
refatedl Lenshadted dcosrdDpes tkiph@erdt Eve@@ier and steering the

handl e bars. The present invention thus
provi des Fih 6i 1%?‘?5%‘8“‘(?@%%?@“&699@@@%?’%%3% gensrugied
acdbidRi to fRpré¥@iMesiod; "Proved reliability and stability
wherein the sensor is in contactless 30aSSOC|at|on
wi th t he Fith7dt 4 bleck fé}ﬁgr@éﬁb?vgpg RSty Hend te QWS 28 gmbpdiment
ofSERARE RAsthicledAcdoRBAER ¥t invention;
2007/ 146927PCT1US20 /070%80 BRI EF DESCRI PTI ON OF THE
DRAW NGS Figs. 8 and 9 are sidgpgyl top s¢hematie wgys, vespoptiyblyaef a vehicle frame
thglrggpgh'd{rent of a vehicle power control constructed
according to the present invention, Fig. 2 is a
cr oss- sedig. dAa a Moduwdiagren ebin elgigl syBtensthereof.
cross-sectional view along plane Ill-111 thereof;
Fig. 4 |s a perspectlve vi ew of an enbodi nent of a
AP E B4 JHOOR FHRIPBEEBRGFIYEMBADEMENTS
erspectiyv

present invention. .
Preoe NERL B 1o peooperlaeiid B CEREREORYS 7
inciatial androttieonainting petonaeior itade. tihetlrettip meﬁm,g portion 69 includes

« bR ERon b feaRohP RuREE SR FiapRe” RS hollhg 61 preteraly

includes an upper housing 64 and a lower housing 65, which are preferably fastened together,

such as by fastener 66 and 68. An emergency kill switch 62 is disposed on the throttle
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 throtile 30 (see Fig. 2) to allow for
easy grasping and rotation of the throttle. A grip 60 is mounted on the throttle 30 to ailow for
easy 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

4.
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according to the present invention; Fig. 7
is a block diagram show ng conponents used to power an
enbodi ment of a vehicle constructed according to the
present invention; Figs. 8 and 9 are side and top
WOHWHHE97 vi ews, respectively, of a vehicle ?‘F’HH@OQ'@"O%“
thereof; and Fig. 10 is a block diagram of an

el ectrical systemthereof DETAILED DESCRI PTI ON OF THE
infPRERERNE D RNRGDNAERITSsupRet phugi2fig One theio§ thegapeis preferably a lock
r-af ' r
S8 L8 FIRA Ak Bl G NABHE BRYEL A0 iR R
faSThn’er,t for etatriple locking scregv P facilbaieGdixing npteiion theanainetidsmpport

lef.% ?’@ Fv%t}é\% tﬁg egng aﬁ h"ii]?et tfleéc]; h Qe \)erg HP %ie 2 nERu rgi{b%)ﬁrt plug 26 are
sdﬁﬁdfﬂtl?g‘leﬁrbleamdl thal th&va/ﬁllamﬂ,lh a7 Bgthﬁ Ezck‘gﬁp Eﬂﬂprafeﬁabiy sway apart under
t t t 66
Bheq el BalpekRRgBny BYesesiepth by yais a8 Rihisgron 24

inifakt9hdditonBOMEdskg oft the tRREBSSTiIY Badneic QPPFaplu@D6 and prevents
preferably with a rider's thunb, but can alternatively
ﬁ%@“?@@? reef Vithipiealee¥oeati ons. A grip 60 is nount ed

on the t IT’E'&‘&M)I? s8R0t §ﬁ1‘§ted: bigouitbbatdePEB) %ﬁl@ﬂesﬁﬁﬁﬁbtﬂe position
grasping and rotation of the throttle. A g

seapy 36 arpusied theeconh The semeor DB 34 1y prederatily Fﬁ“léaésp f§¢ %@% |rﬁ@mer 36
bf‘ﬁgaﬂ's OF Ak iPeB Bfairef@rdW 50 Ad Sowhlife f*“%r 5 8Fc BEB Petfifler 38 is preferably

froman el astomer material, although other
mrm@naﬁt asbasiation With thehaemenic faneneningrveight 4@ ryhichigselicambe affixed to

Ei i faer.
oyt SRS BAY, ToEal DA
exitnsipn s idg, Wla'dem ent;fera’aiy tasilieniciad caftmedd£ot ap andfittdsgociation

I ' T.
ST 53 S0 L, HOSLO Rty
asatiatbd witlethp Iderhpa'rmtg vyelg]iltrﬁl@ a&utkeh, thithvadtes défhie nensgajfsthdi®xtend from the

g S P eaPiod Bl o e g R e SR i 0. oe
thir gt inb@nting @ortiex 80 @efoyably operably designed and configured to mount the
throttle 30 to the handle bar 48. The throttle 30 is preferably received within the housing 61
and preferably coaxial therewith, although the throttle 30 can be received in other positions
and or orientations, The preferred throttle 30 is a twist throttle, which receives the handle bar
48 for rotation thereabout.

As shown generally in Figs. 2-6, the handle bar 48 includes an opening 51 that
is preferably configured to receive lower housing protrusion 49 and lock the lower housing 65
against rotational and lateral movement of the throttle housing 61 with respect to the handle
bar 48. Preferably, when the upper housing 64 is joined to the lower housing 65, the throttle
housing 61 houses forward travel spring 46 and the throttle bias member 44. The throttle bias
member 44 is mounted on the handle bar 48 and is preferably configured to slidably receive
the throttle 30 with protrusion 43 mating with locking hole 41, such that the throttie bias
member 44 is rotationally coupled or fixed with throftle 30 and can be rotated for rotation
about the handle bar 48 to couple the bias member 44 to the throttie.

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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WO 2007/ 146927PCT/ US2007/ 070980 i nj ecti on nol di ng, of

the magnetic support plug 26. One the of the gaps is
preferably a | ock gap 25, which is preferably |arger

than the other gaps. The | ock gap 25, together with a
WabEAEHI27 f or exanpl e | ocki ng screw 24, faci PETH}28¢7/070980
affixing in position the nagnetic support plug 26

wi thin the sleeve 22. The flexible nenbers of the
whanghethraitisifbip on e fipit sige 26thg neutsl pepitfandhas mqugd Cfau@>¢h¢)metor to

2 | . I

DSl B S R ekond, Tp e AR ring s ol sprng
mewrialgodalBybobi ths hm}jldpaﬂ% buhethevespiisg @fblfasmg I:Qcinbetsman be used.
| ocki ng scr ew art essure on

hreads drerais eBere el AaRb MR A s el gorine 2
arkidg tnbregable o althlremOﬁ ttaecroﬁ@ﬁ'esmheheWrstehﬁvﬂlsﬂm@SZ but is prevented from

PG Guiaretionn A1y ENBHR e PG 2dn SaRnS RIS Hiihgsition. When

dikesee 6om tHis GmSigiasition, PERrs34rave spiigf £ ikbey reatifst w1 bfding limiter
PCB reta

e G S et ol e PSSR
wﬁ&n&ﬁ@ﬂlﬁﬁﬂléﬁs 'rr[bv@c[‘%ﬂhlfs inbsiB61S Qfph 3% ?@Bes"ﬂnﬁ Ratf e MadifP50 o compress
danmpeni ng ght 40, whi ch itself can be affixed to

SpriRg 5%3{11@16&%@%9%% HEdesS Ghmdrareieye spungiirrapreiersidy
dibak leﬁﬁ @lomrife ﬂuP&llé@'@&rh& Baitroft 1s%tfaﬁﬂ$6 28 fér@ﬂﬁi s%fe of its

whi'ch are preferably resilient and confi gur ed for snap
mayranef} fanges heiremerse ﬁra‘:tfé smrtgjﬁ@ltfg B8 praserady Bes a lgdee 51 that protrudes
la%?ag ?‘eﬁ{&rg (3 y fogtioL Cc{fgxg rﬁﬂ%qre;ggﬁr [e8 ?5”%](9{\,1:\% usﬁiﬁ 81 to limit the
mgxighmtcprtension pitbe mweltsh@a@émmg th'tet ﬁht TI@)&blewdd fravshsiring 46 is

B 05 0 S B O 18 Mt i

SZ’rdu rﬁctrwvagl iy thie dmotfl® 30 s pasedl enlx lbb/yhecfpmzatbtryvedi asmgrzﬂédbut in the
reﬁ%{?e %%ngofﬂ orr%%rrdgt?atvgp slﬂg%g é;anpdt rg{e?’tettﬁal%elssgrm g ag\%n%% hﬁ throttle
34 hd ahaingiend ditler 2Ho@aaekr prefer tﬂlbblyspﬁ@ﬂ ) suﬂﬁt@e’rﬂ\yﬁsﬁff to overcome

al t hough t he thr ttle 30.c n be recei
o S TR S RSP G EAC e ovriyd et Ehep i ot gl speng
463dbek Shén thwtisd 30 18 ir0foblvad siabi trhus: ﬂle-ehruﬁs biabiag haembl I3assiliently
48 for, rotation therea

out . . Shown . .
bigseh HP&‘FTPE}“? s fae “@”@qusﬁ‘ém RadBreEribhy apgge% %@Fﬁ?’d@éa“ﬁﬂa‘ bias to
the BROWING0 Rlvatd Bt nbdraPpltRnatte tiQnfotiUs Siplhdlif GRifdevard travel

| ower housi ng grotru3|on 49 and | ock the | ower housing

sigssthensof by whan theoteatiioiais disAlacqdarom e newiad Retitorg theysverse
iR Qld h&ebousi ng 61 with respect to the handl e bar 48.
Preferably, when the upper housing 64 is joined to the
| ower hoU#f HgotHspositia sehop isdn Rystlay assperbieiswish at least one of
th%ﬁﬁ%ﬁ G0 bidue lﬁr&ﬂ%h‘l@gntﬁrlg r;rfgﬁﬁmtd@ea&d% QlskilsSe b%ée, Gfs‘iﬁf’Qféfabiy

rott I as 44’ 1's nount e

mparet te tlmahﬂndls bairtth, iyl iprcetitastiey assasintipn g@rhél@mtﬂ@ 3_91 Tb‘amrqtﬂe
PR ot bSO S G R UR AP aR0 03

red;ih ct te theob@atnitioppdiiyn 69 wpd geheoating i xigdaliated onhnaotended pdgition for
erotat ot.at j,0 abot the h

cSFOGE By RN Rar e a8inkrvalt bAPBN ou SRR P aferdibly

cdnfighired ﬁhlsg‘nsmtgl'aﬁ aﬁsmﬂump@hﬁdnaﬂﬂie thortiers® withousregEahettlative

ai nst.the thr 61 and. throttl e bias
i S S, St o B Sk TRt Bt paaf f trotte
30.he scﬁl@w héthbdpOShith BRreferably a magnetlc member 28 that has a magnetic field
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WD 20071146927PCT/ US2007/ 070980 when the throttle 30

is on a first side of the neutral position that would
cause the notor to propel the vehicle in a forward
direction. The preferred forward travel spri
V&i200784¢2hg nount ed coaxi al |y about the hand?&rfﬁ%’t‘m—’!’g“”o
but other spring or biasing members can be used. A

reverse travel spring limter 50 preferably houses
anddy essecdated wighthe 9pe pﬁge thpotte 3P and the iRl ppwnting pgrtion 69, other

thgﬁ e ohd Rt &0 %tﬁé oditit SERMEES & thdudid! pRIRLLNIG, tﬁe%hrottle
but is prevente rmV|ng|nad|rect|ontoaI
pasiipa sensor 354y epniigpredrigysepse the magpeils dicsiageross alcopfaetless gap 21 to
l.ac
e b ion B RRoT e LA et s PRPI Ay eppaes
fok sambing thexPiengadmsitheanagnéte fidld e sepsd thep@dmcrmtdf the tB®ttle 30. In the

RS B A A B RR AL g o
coptustiess asnclatimngitt the tled)tﬂ'e Ber Aﬁjﬁ'nitﬁrtel}/oﬂig gasm ¢hfl bs prountgd to

i ng Imtuer n
ol Ao Tigeb SO Rty S St ran B SpdsBiidEross the
conbictiésk kg BObyRReleds h&mhiﬁhﬁhﬁdnﬁbrlomef fkgisedok®id theart.

forward side of i ne ange.._The reverse travel
spring | iASSEeyn E‘GE‘?JPIE%EF%BP%“[\%%&W@GQAE&@ » {hg Hpagnetic member
2% Qloy MR all rideR b itya éyliatidal 8xig T, aRhduh ofer §HAbdsQF nlaBnets can
engage retainer |edge 53 of the haqusing 61 to limt

alteﬁ@tlﬁ%lx beriserle Yhemagtstic srembre?d s pesfasably P aereangphmagpgt of a

mh hit Bhater subB8s ARGOB! SnEbAGENIPES | T‘ﬁnéhﬁy'tﬁe magnet is about 5-7
preferabl configured to exert a softer bias agai nst

mprHa digmer epdatiohbh4 ane iny ksjght. sehilerth dimengienssgn Bpvared depending on
e

of B0 S W MO 0 BN

lobasions ih wapebt tortheetis stirptatign ABreamagnetdypnicsean play by disposed at

d1§f9 ehPé%c ABLatBIAL AR ¥esé&‘?to il %&E he ﬁ%@%@feﬁ%éﬂ@édirﬁ&‘%ﬂhe

wever, reverse travel spring 'S,

mggxfetlc pmle@nﬂb ;ilsmsr:dl fadtadly s)mamcmmdiyf withvespbet toavisl71 s pidstgreferably,

th]g axis ng 18 r 812 f}/se oa)gg’lmn%h t?uz 639&@% \M? axrlltﬁ tt[lg { (%t@ea %ﬁg c?tg"otation.

Othr émlﬁoﬂandltsmclede ﬁnﬁguraﬁahs W1’fhrxmhb1|1&€:hﬁéraﬂ spgiahsedatiohdhyp between

w22 | the throttle t t tral
o BebE s b ERSRr PRl ok B hetllfy ot
bdﬁw&sl thombfrtit Heldtat the sé’r@oxt andaligche: in thétftﬁionmﬁﬂietthtﬁﬁle is

he thrott | aced in the.forward tra :
sl dvrapbesnr i hobRledroniza f pingh brees SEFOTPRiEER iyl roired t
ddiéraimd thepnaihlofthe@Bsitlel On in the reverse travel side
thereof. 25The throttle position sensor 35 is in

cont act | 4 ihesubadimen SAvRE Rieat hBIaRasiion Syer 35 is mounted
génlafagsz E&mﬁ? oﬁ‘ﬂfé sbdder P@B @ht\bﬁl 1R UAbhdHe rR@dYet @@pcﬁ&i acBdidnt

di scussed above, preferably nmounted to th

thﬁ@ﬁ?d pet Withouumntaging ﬁhﬁ ﬂwﬂe BRHNE S§R9H Y- afl’fref?‘r‘ﬁbw the throttle
pésﬁfo‘ﬁts&lxsgr 233000 :??ﬁest dhe ‘3{' Ho?e RBP4 Fd PSR Sich3an | b§pr0v1ded as a
preferab figured for sensin Oosition of the
dnfﬂqre@mllhéll sfﬁeqhmnhorr dbpduterantiak vl e @tﬁﬁpﬁlg ppeitien MSC6§5 may be
r | : .
AR BRSOl D5, SRR .
the Ipraditrtddentbodinten theshxnskarpoﬁﬁom senmre’%ﬁ es ahSi}Oﬁl@dlﬁfblmo gdmmable

for sen sin 0Sj.tion
m\%ﬁeﬁls arPr ggﬁ)%Fr aﬁaﬁ%éei %?mex mécr%slj{fte%? eou%%ﬁ%rﬁg%sp{sl with similar
cltactesigitdicad Se whddh Pudfertelg the vergicdl distanad bdweannhe mBsretiemember 28
of the throttle 30. A sensed nenber, which is
preferably a nmagnetic nenber 728 that has a magnetic
field o
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WO 2007/ 146927PCT/ US2007/ 070980 and is associated with
the one of the throttle 30 and the throttle nounting
portion 69, other than the one to which the throttle
‘gositi on sensor 35 is nounted. Preferably, the
AR {#E2osi ti on sensor 35 is configured toPGHERR07(0RFES0
magnetic field, across a contactless gap 21, to sense
the position of the throttle 30. The throttle position
and ttbrposision penperrigishould be hagt 9.6 @nrs o Hp mew §8d mgranreferably
| o | 3 .
abBht 1B AL, ’lf)i% : ét&%é‘[ﬂ&Fott g&%gl fsl lﬁéf?ﬁﬁl‘} aﬁgxgéﬁ%{ about 0.10 mm and

position e thrott e préferre N
0. Zhiood endemeore praferalily matbin Deut 2 o pEilie tentdr loéthe throttle pesition

sl 15+ DAnfiRbh) (R oMb iddh A i ARISA B O
configuratieh df chet throtitctdseendly. dndhd grefesedyerabodiment) thdr@gnal from the

throttl.e positj.an sensor,.35 e transyd tt,ed acro
el RobBo SRbetds W RS e R f Pl et AT RL kB PufiER IR
meduéd diani rédmedn the sdnbel miition. L ARG nshvewntputsigiaefrom the throttle
pr.eferreg,! enb di&.ment o{ Figs...4 and 6, the magnetic
POSIEAD 7SS, can Be, 07 sxamplec i ARYHEEeRi t h a cyl i ndri cal
axi s 71, dnt pesgghed@hidedinRhg BRInoftle FBYNST Sn& 35 is calibrated by
alternatively be used. The magneili Cc menpber 28 is

rof3fipg e dpsded Megnstis FeRnOTt PRy Which fatristthe fagnatigmumbsy 28, with
respebtto aothl Bb GRY/orS orOdnd NGB pagimrﬁgdtﬂ Mspeeit8 tHERERGLe 30 by
mm

_i's about 5-7 mmin dianeter and about 2-4 in
tightaniigithe ipkipgsareve 24 Phems esived dgmnl Baccpited S@mfbpeatgerdg and the
thfb&le%i&ﬁ?th@ﬁ&ﬁiaﬁ&fﬁ‘%dg ISEdb&%i&nhf ottle assenbly. The

magnet i ¢ pol es can posed at different |ocations

wi th r espeibe praferrdempeiisient, veldelapower comtrad 7faeprely the motive
I - (i . j [ Cosa .

oG GARIE R B0cymRORRY Ml 635y SRR Sving ot
pawee focthe vehiderisod i nenito]let deanevtegrie tdceivp e sgnalrfernd the plyeidld position

radial tL ith r t Xit S L] s
sh@Eh) PO RLbGSe ot o FRRR b B Byl B e postion
ofalyd throkld. Patfemkiysth? Yeldcld fothet inelutidsrtlnd badnedledmi/sengrfr/throttle assembly,

rotation. 20 her. enpodi ment.s.i nclude confi quration .
s AR ER gt sV FEp B0 CRabhal 4 Bt B ERly. Bib fafRbed o
UShratem Noe 6,047, nsayiercontatt df hdichanagessli dacompoangal lerein by reference

one odi nt, the,rel i onshi bet ween, t he magnet|j c
PR 37 e O B SR G Hera et B s o g blgpvheel and
re&ﬂl‘tﬁivE Rvheélf haevever, ﬂiﬁfpf‘éséﬂt eﬁﬁehﬁofﬂ’@ﬁ bl RRBfpostiin t/é‘tﬂ%les having

el ectronics or o r means O onpensati on may be
mvlaalfiwt@alstfgr a@@@fcnﬁ'ﬁac Raﬁa’gﬁ%@?ff?lanordwf? Kaeglhr ot t | e.

251 n t he RereR@l (I8, 7SWRNGYhE Deliitigof the plebdit IRERIoh|cEn be powered

position sensor 35 js nounted generaFIy centrally on

byt earistyrpf yitabiegozier Plaptersueihes InEGRBEDURIRSBEING, & préetrd
bR s JolRFR 1Y an RIEMARUD0 C Pt A b B Eerhech%egfpﬁﬁs‘é! Sotted,

positioning senSor 35. Preferabl XI the throttle
brpeidgss.ipernanerigaigngnnetonpy deseribed e Uor PatgnidNG-41326.865, deetcontent of

: ' MV di r Iy :
s B R o STl op i nctute
mptoss wittodiffersnisspeciBGtinayand sogizucaions. glupedichiler, motors hawineadifferent

sl rient.ati wi thout r i.rin V. ni of the

R0 4Pl B LBl O pohEfHionRe BRYGTREL, O

posi ti on Isthe poaferdd dnrbodinABEEI 40 cd@erhmbtop i GYreasivasial teree-phase

netic rotar n avai | ab fr .
vORRE0 Fo sy RO e Rt PRl ek AP by thg bagempottage as i
inplan & cdBeitsthi Gatean vilage setihrderpphgroabuyto thé@otee 100, Cetematively,

di stance between the magnetic nenber 28

8-
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WD 2007/ 146927PCT/ 11S2007/ 070980 and the throttle
position sensor 35 should be about 0.5 nmto 2 5 mm

and nore preferably about 1.8 nmm The nmagnetic nmenber
axis 71 is preferably aligned within about 0 10 nm and
YOs73#4927 and nore preferably wi thin about OPGEURAQ7/0H980
the center of the throttle position sensor 35.

D nensi ons can be varied depending on types of magnet
capacatgrsapan proile D (e vrltapy torths meter eqntrofer k08 instaafl of batisdensiryn

oy SEREE L PO i 0D e .o
asgpulya aidth modpipdn, tohdrivsdhssooterndtontiu I The owtaricgrtediler K2

) Ction. ‘ . :
e R S e
sefeotivebxamihice theawsefdralnelidstary torceamct fha beteey packflé4 reettle scooter

enbodi t, the throttle sitia ensor,, 35 i s . .
P R0 Tl cplrodiotcls i 1o PRt bR PeB SRR e batitar devices as
kmpwapothe apl ug 26, which carries the magneti c nmenber 28,
with respect tqQ throttle 30 and/or. . the nsor., and
fixing i 006BErtls BOFRRCRIS BB Orerapply ARere Y gRiieutcqep frgpslate a
ridek SipLERSH helthidttleBOKH Gn SIEEAl TEnNE Bpdtatd @bd fobdlard it@heling mode,
is received fromthe sensor 35 and the throttle SP Iti
a feyerpeEavising mage, eFegﬁPeé%ieiquﬁw%%n 3 Gogpmatipn thgygot. In the

rePénefaavs BdkinpRRdE IR RlgnaMe Rt ye Eegﬁ@erﬂatm lbrakhg control module
controls the notive 15 power of a vehicle. The vehicle

84y inshuding sy yicropEqceesongheropier eauirpllegun 8 dPredirabiy. seasen fgB 34 has
i i-g Il

e MRL b 76, 78, R oSO, L il afepreferably

arpipgsd tp oKt theonusd thesusos it isgttbas showadn§ie. 6 h&hqenngel medule 84

I I [ 2 1 gk
B e op p AR o P s AR TRL ol AR o5 Bfe focess
metitering setiser $6apréfemblygrgvides atstrhmentstgmmatasuclass divs sheddepeed,
re npref. hicle is an electric
T Do B Aecerorh i S BBl * L2021 R
6, 047, 788he bhaking sydtemtandfe cohfigined to applpresshgrative braking torque to

PG Bt e R8T ar HETy st e g proces
sehgoandigrat & diiadolieelwbality alnd isrge@iter dian\zeronregkferrhd vab@iiment of

the present invention .capn. i.ncor por i_.n, vehicle N
rebElGTRYS AR BT AdaEbed o, O € reiosriag Fofyen: SFwhich i
explus 1@ inchpufatcdMeralfob Ereidd@rRt thereRe fIeEfeiaBby, the bidkéhg tdrque increases

whil e the vehicle of the present invention can be )
Wﬁgmw&@a%n Byisgalfrep the §enser 39,38 CoHYO eg ridptart gssergcdyring
th@ fegbitr81vB BlakGRHME! he hoRNGtdi&ably ActPhLs I\%‘n&ﬁﬂn J@ifent to
thlg_s wer ed bysan el ectric notor 100. tor 100 can be

by ; ahighdedds dewp theggnergpand| thareby Gautcha Rekineralitiet
ot or, a%aﬁﬁz I‘bgékbﬁﬁ préfertb 1P in iR E QI Meht bBc3R6 coifeted Merics to

content of h 1s expreSsly incorporated herein b?/
prpefleptderstl A0nEPEt althowhpbtematitsoibed imeantscean proyide deseer voltages. The

p ; iy . _ _

o Hate I e bl ildos BREESsho A AANSNARA, barips or pxample, 30

argBhonn38rveltdfi-Niid lbetcricsraithenghmtheg baetetypes suck eskrd-padbatteries,
: n e

NERE LB PR BT LARERs ey bat Ak BuOEShER bR o

battriserginad.gha/titteagpeof thoqnesent iovendenie prdfenbli O2hargteble. In one

o Bt B ATl 98u i 0

prefaradd-pfidsendishiRithe §c0otkhamdiDtonkectiile toAnt AT owict vialayplug 108 or
WO 2007/ 146927PCT/ US2007/ 070980
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capacitors can provide DC voltage to the notor
controller 102 instead of batteries or in conbination
with batteries. Preferably, notor controller 102

out puts a nodul ated signal, such as pulse w dth

WO E44998h, to drive the scooter notor 100. RGEURSE7HH70980
controller 102 preferably includes high-power

sem conduct or switches which are gated (controlled) to

thg likes| Alarpajiaely, the befteeecharger WA N be ie @g the sgepter and is
00.
cGRRREED NG ohl) R dfhple LGl ?ﬁ%%mﬁ'%%ﬂsl
cont r ol | Scepterrcosticatier 418 pte&rabb@ea@ skgnalsrto the moiter camtroller 102, the
beflaRt 0! H6ToRAPLLLIR0: SPASAL 2 3odoRePLE! L Bk BREGARY. The
cHatge@lf tﬂeebaﬂﬁy Ipmtkol()ams wbeiatred dah batteg;rmbmtm: 1@@; evhathan iturn a;

B i e oo BB AR o

offthe Sob&tef egatkdrdil 8.vehddnaigyneitaafdie: Kalft&ryqiagﬂ 804 ik Sisplayed on a
transmtied to r enerative. braki I

by St 17on s BB oL bRS kg of B optey peck 1of
control | @harkd Bontfdlief BI0ADLApabIS eﬂm&olﬁﬁgpaéems nbﬂamamzo volt DC
wires: a power |ead 76, a, ground 78, a si gnal

Wi r
bagigry ppale Wiithean fe.dorssxampleaihF pattery 3%5484 1 6 pesltge eﬁrrbeélgwnt of
cHahlR2 CORIRSIRE 14 ik Besthitdd ift 2.S ABiteRNQUWS, 968,965 She SntchPSf whlch is
control nodule 84 15 further receives input si ghal s
eXpFeSPHY tcotperiad herrin bir kadse thsrite: o%ﬂ?;seé@ﬁ talzle chamég schemes
A RGSSE tIRALOE BB SRS Lefé‘@ol? El?afrgefs %l% Sitst using a

I nstrufnentatron data su drive pee ron

capsiert cuypitawitil thﬂblatvema@k eeagltes ebat éﬁ%vcéis, th@a@memm@stant
r

voldEe BeBiiedo Syt B fkcRRLARDS LRt oL iy Buery pack
reathes slwmt b6 Bs. sEfg:th@tf these yadigenest mlnbs earblpeepidi Gedbandrvaniell under
th% n?ntgotf' ?f tB%' gco?tséis congl'rot;lgrpl‘;l? r ?ﬁt%erg ggalgeQZglsl \rxl'ee F%ﬁ?lsrg%pvided to show the
bamboﬂﬁmhngmgﬁmnmgenerat|ve braklng systemis descri bed

in US. B ent .6, 424 e, content . o

opr eos! SRt Blig: LEY L ABrsrtns FOPLFR e s e 50 has o
sdovef Riradl 32, suches tisabksed gn UM, BhlemINtc 6043,886. VIl Helscadter motor 100,

i ncr e in.a Si | from.the sensor. as ¢
Al VRS pop o gD R B U ot g4 PL B efh 0 i Birerably
pdz;[@hﬁem@ theddinity BEthevtae 157 gldarakbywiRet s34aThe balre pakdn4 is

% ying current to 25 the baxter i.ch | oads dow? )

Prte wbbesengrddPw AR thediaieddy topavde 2 5 adwa i1y Sepofsr Gefiter of gravity.

WRAL FE Y8 ARKshIRhFBES AR Yod 10 Gk W tiasar SHthfdemeMIYF batteries having
batteries connected . in series to provide at |east 100

supgtentially s lag Merteal epsitgnsaia om%%bm%%s BaRatrisy sapde arranged in
dﬁi%l%ﬁ\%{)ﬁﬁ@lhﬁﬁgﬁ So as'd %Fﬁfﬁﬁzte @fé%e mk séhgflar RLRE eﬁﬁtklxﬁfmplfe a scooter

i ncl udes ni ck met a batteries

frmamyll réefe@blyamiju%dmkel rmt@l hydride @ﬂ 1MHD feties; fassxample, 30 amp-
uzgﬁ N?ti\g% %Npe%%g el‘é%tﬁe&‘ Qﬁﬁodlﬁyrﬁp tﬁéﬁ%b@t@ldcaﬁ‘ﬁbﬁ about 10 12-volt

aiterles teries,
seobet] e taeid (ScAnbatteses, trsh bstéay hﬁewbau‘r%@ apfip-hhir ¢dting yregtotal of

approx%%%’éler Igelélo% ﬁ h ur%gi %;9 V%lt? ant ter{léli.tﬁf% !:alch Iggttegy E2HMle 2 rating of

nare recha
aleib2iampehdurs for Ia acttalexf 9 ldhlawg'e hmirﬁ)é‘:t 128 vulsse Bdcaust dedrage-hour

tte ack 104. r 106 ferably.
o @b BRE brsdbaen e GE S pEP B ol BBt s ocgpy more
spACe @likih @e fiting. a pl ug 108 or WD
2007/ 146927PCT/ US2007/ 070980 the like. Alternatively,
the battery charger 106 can be separate fromthe
scooter and is connected to t¥e scooter only during,
for exanple, high-current chargi ng sessions.
Scooter controller 118 preferably sends signals to the
notor controller 102, the battery charger 106 (when
provi ded on-board the scooter), and the charge
control l er 160. The
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5 charge of the battery pack 104 is nonitored via a
battery nonitor 120, which in turn is connected to the
scooter controller 118 to provide information which

can affect the operation of the scooter controller
WORO7HHE@2Bner gy state of the battery pack 10BC}/ES2007/070580
di spl ayed on a battery gauge 122 so that the rider can

nmonitor the condition of the battery pack 104. Charge
control | épa ﬁe@pre&ﬂ@ﬁsebp@m@m the heticat supRly lﬁémud%%amp-hour

lm&'@l Mﬂlzogttéi'g:l Inqﬁeﬁlgupf&ﬁlﬁfdlﬁléﬁ%c e pAMRLG Qupg:ﬁarbaﬁ ?nchtd‘a Nead

exanpl e attery pac preferred rnbodi ment

aqid 16:r>ralr8@e1pelmt bastetiey. Thgdower agwshont tating batteticsire prgfessbly used
WF%(:%? S%rg%f i%glg% %:{ela?o cgl%'r ans\cl:i%ht éa’rng %ﬁfﬁ%\%lﬁ lxc.‘déb\én area, whereas
the &6 ema#hosnbattahﬂseracﬂraﬁegublygmsri:hbﬂe&e s@nteh® desgmkd t¢ fravel in

troI er 16 eferab ch e bat.t er
sipue By VA bl G LBRCT sRr by BhAE, Fr AR bbodiment,
nibledl tiae YNip2olatieis bﬁﬁthﬂxhomh batkdiey odnt‘rm usédiesteainifltha legl-aid type.

onstant .15 vol ta at a 40 v and t
AR At Rt e S s Sher s oF barRties Pp oy devices.
reaches abeigtyrebatedwaltodimene @ ibatdry tRege ivRtieAbly Mﬁded to charge
ints ¢can be specified and varr ed under the fc {
thsgatrqﬁf@s PSP ExtomglRPAT pupree; fldie baslary ghasgey sagaciembly; ke Plugged

inky £187»il 50 BE A Hed: &@pﬁﬁew 2009010 asbt}fzwc @&det@h%ﬂﬁ' ng
st at us. i?eferrlngt nd 9, a preferre

enbodi medt agstth eae@b%mért qa@@ﬂlﬁ&%areuszé ins eqsRftiRation Pitfnbatteries, and
1n]%l%nhe?léﬁ1|30<ﬁ§1e1gﬂ &Ii)lauqﬁ)?@arl: ﬁse@ @ea&%fﬁe&fengp Fof e%le? 8ftra-
scooter noto 0, along with its associ ated gear
capaNtorigan jaks atch@ge e@rrelﬁh@et at afaptegrate, lsad Hopreapplicatiens; wtra-
| 32

@Eﬁfo?{]eﬁ Pg g ngteﬂgl‘ibgf%jk Gﬁéﬁ@i)ﬁﬂtgﬁg{éfy peﬁ%& tJtH@mo{cﬁ‘%e&
aq@plefaene bPopvea manggyadny amvl/elentrtnlhfeccfnrtra}sémfaﬁaortgrsmmb@ glewlgr than
£ Shibido %el y |l ow scooter center of gravity. While Figs.

8 and show the battery pack 104 to be a |inear

ar r ange niig. 1aﬁ11maa1termc eoteawiony c@BralebERar theagiréfyrred embodiment

.simlar ve 0Si ther
i on i Boof? Palos 2 o s PSR R S 12
pieterddy ihelud)@tthrm: HEB Epasealated ghi&&nlmm Gmﬁnst(ﬁrs)a NithescHGBTs preferably

| A t f d
i e i BIEVOYS TR PD i P D VP Rl ety 4o 8 sustain
a eARmMGUSontiddds ¢@kdnt OF abivht 10dtahk] The inpuit vettrgerapphed to the IGBTSs in

embodi nents,. the _scoot er c ol.d .apout 1 v.0l

thé%%rrfgagff Wit isthed 2 ‘5 pihgorpingl F?‘Eé’am%ﬁ@hwﬁlﬁgfﬁ’?\iﬁ iﬁnrrated

e@d@:@hﬂ ledH-afd Bt icdIBtHaalg hBdut @ 80-aB@o10bpeddling range, Ni-Zn
approximately 1.9 kilowatt hours at 120 volts.

batferigy frf%rtrrg\ﬁéw 2 98-14f vl ppesptipnaneeronathes bpss Pihgiteries o s Ni-
wvap anp-hours for a total of 3.1 kilowatt hours at 120
vol ts. Because the 26 anp-hour batteries, however, are

| ar ger t Hathetambodigneangf-Thp . thathreitle aan servigdhq dpalysfe of demanding

B PR TB b7 DR T ARG Referd b

dipectibral teigt ipdboitiee rﬂotatiph ef thathreitly 38 irptbe §orvad tiamellsisgdrom the
ne?ﬁ?;go O}éﬂ%mo%% mar%ldﬁ gfel\gi t er g/er%qgg,p%yﬂgtrgt'ﬁ& of 1 entgr?ﬁ]‘ee g&ﬁgl%e:@gverse

triel gide frBmahgprdooalrpokisivt dernesls re‘gbxearétmwbrakmgm noyarse vetticlag
b i
gt Ghbacrd BaRhIt e By o ik e Bl

urban area, whereas 5 the 26 anp-hour batteries are
preferably used when the scooter is designed to travel
in suburban as well as rural areas with a | onger
commuti ng di stance. In anot hét- enbodi nent, nickel zinc
(Ni-Zn) batteries or lithiumion batteries can be used
instead of the | ead-acid type. Alternative enbodi nents
can al so include other types of batteries or power

st orage devi ces.
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In the preferred enbodi nent, a battery charger is
preferably included to charge 10 the batteries from an
external power source. The battery charger can
‘gr ef erably be plugged into a 120 volt, 60 Hz AC power
QBRHI4927 a 220 volt, 50 Hz AC power suppl y . PCT/US2007/070980
I n anot her enbodi ment capacitors are used in
conbi nation with batterles and in a further
enbodi merwditienalivetotasion ofthe hardielfripmshengytrglpopitien wrthergverse side
oo Bl A Rty UL Mg EERDE b, BBkl B BB 0
demand segendatya ﬂvamngoarsi mensmisat avgpesdcond subrabge ¢agrdewand amother

id
wgcce er a%1 o 08@%‘ \Né %%Stesgnlgn{k%a%&% ud r%g%tlmél alcdcl) tl aceﬁnent
wftlom al'mm &mlﬂrsj 128%ca i O%&nfshemah@n aﬁdthmsa‘cmd dubtahgs ¢apsnchideg.
|II {a s the .scooter.nmotor controller 102 of the

%cfﬁg‘re? 8 SRS PRSP i on with the scooter
not or 100n &iathek blﬁb(hﬁﬂh&&[ the pactke 104.capdbleost retotiiy fbdrh ete resting

noBrlgeaoR gt e LS <TREGEIT S Re bl &1 By RATD: ofbe P

diRRfkn éaﬂtmdllﬂie@fngféhﬁ lpﬁuuﬁﬂ@s@mgem @b@ Bibr&ige of Ok tisodtls 30
thi s emhodi nent, and can sustain a XI mum cony nu

previdmgLgHat helidnsibo 1 H’b%embﬂﬁ‘én%ﬁm TofiresRn 1§ Bl“ie&? asingle
subfinbbend aen dithd ikl PIEhand Bt SRt proviliGodwd iﬁ%bﬁlsmn

nom nal battery bank 104, which can be inpl enente
pasyerhByangtier eehedineeng fisstrdirastiomdnalydss ewltinle s W‘ﬁ‘é aa% Eﬁ;ﬁ%twa of the
ﬂmﬁ%ﬂé‘-ﬁpm\{@ firsQRRERdn A {tfé'}ga@in% Phsitdh c?vélbz?‘ﬁlts f'?jvzi f‘ﬂgt rotation
out a 90-140 volt operation range, or pes of

pdstonsan damangd grelancastivgbraking, and further rotatloq qf thqql@ndle from the first

roHEBR TR el o Bkt cfhank 16 (L QUL i GARSREH K6y hndVlhcl

mandi e acce er at i o
aqcelgxanen dnioge e@nmlka thy. ﬁrﬂﬂsebmtgecnan Ilre:h@@ a lrtyatp:melf dspddsepent

pr?ﬁe ﬁhlg g@out Ehtwf%t f‘SgX toq SE/h 9hd to 1 ran %#ore ﬁ;}e%&ab‘ysﬁuhm about

ot Ward® trave
106 uf rha Itotqimmgt:; and ticbewemndsuineingecdas 1rahxde b displacapment arrttim the

gt at |ron of. t 1e t A ha LEVer S Stu[:agea Shie . or
PR R RATar PUePEr S BaHEr e TGARERa et R 5

foot podely eith @ five potios ofuhe blake adrtb trav:ée padhckis ragom oY a:twates
re%%r%aé]g§ ;’Tii’]élgﬁgéﬂﬂﬁhﬁéﬁ%ga?{f’% [?,gtgxfé%s one (():ron%r[: 81fferen§ typesI S braking,
such as friction braking, in addition to or instead of the regenerative braking. In a further
embodiment, the first direction includes a single range only and positioning of the throttle 30
in this direction provides forward propulsion power.

Also, the throttle 30 can allow the vehicle to have reverse capability, such as
for very low-speed maneuvering (for example, at speeds with feet on the ground), although
other vehicles can have varying reverse speeds. In the preferred embodiment, maximum
driving torque in reverse is greatly reduced 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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Additionally, rotation of the handle fromthe neutral
position in the reverse side can include a plurality

of subranges. For instance, novenent over a first
subrange can demand regenerative braking, and novenent
WO2p074488Tt ond subrange can denmand anot her t yRel/B$2007/070980
braking. In one exanple, the first subrange can
include a rotational displacenent 5 within about the
dercqrmmatl%omdqe mageo for example; dangedingertithe peesers spnsd oS b velrigle

(Vglganlg&%rhﬁﬁ 1&111‘&5% ros%fl&)? Eoﬂeﬁt@& R tﬁ% go&%%ﬁa" 1 Sf PRI,

twiisting tthel hand@ipiis tl@@pmttbreclmﬂcmwtcbtmtng Wheovidwied fnoesﬂle right-hand side
ofq u\tferhtaclle \gﬁllscmrll ol abo grd ect gw%ngr}%igh }ngié{ pC tﬁﬁi%n
dmaation witl dabd&olsegegémnwbrﬂuhg mpioﬁnﬂlﬂmmngq&ra\tmg modaahd reverse
subrange of the throttle 30 10 providing different
POFRET IEHSE PSP I n one enbodi ment, the first direction
s |i i t eglariotheR ebotgnent tider atﬁtgfb_lladlfégér&t‘&'&rb bRk defiend is

throftle 30 in the first directio rovi des, farward
AR P AT TSRSV i RS ERABHES SRBGF HkiLe Sqopletafion tirottle 30. The

se?ér&t%‘é&ﬂu@t&g‘ deGicd BiSher b thbdtaBd-BEIRE ANE@SD RVEL, 6104 ﬁbt f¥dalPimong
he throttle 30 in the first direction fromthe

othess nribis sEbedimen. tho dirottle i ysed ordy Fir dprgiere & ey ersepger.

rotationygg ?énh'"%bu@ ajy &@&fﬁé}@ﬁnrﬁgﬁﬁ%éﬁ’érélﬁreoe%@&ktﬁgd toBr to
further rotation of the handle fromthe first

batlythatcprsespprsting nusrbenynsa rangeenf oHerbersbMarrpaen ¢l au@mlrranges
her@Qh éﬁdu?d‘bﬁ%ﬁéﬂsﬂﬁ%‘ il dh¥ig 'i&h@%??wﬂﬁfﬁ%ia&faﬂéé on. In

one exarrp |rst supbrange can | nc .
r ot at i ond¥hitdiigstratiesrmndiodimmentseat disl ipvaptiohing disblossd tebedn, it will be

ap&d'ke{cﬁa'iedﬁt{ 3 é%g%}%?lhp?ﬁmh{’&fd' citﬂe?gﬁl%gdxlﬁ%ﬁtg @L@J&Q{%QM{J those

skilledriathgertc a?aatumsbﬁj:de embaﬂuspitamudmd hefetrh can Hehvombined, separated,
mge %1% egbaﬁ}d?,og F&%&%ﬂ rtrtgéengpaﬁe 38$§renrent%gg ereﬁg?e it’ uyd ﬁ be

unuetstboa tifat f}ﬁtap]pmlﬂéd aEime faretlh@n&rrdada( eoweolt sueh mord&‘ioehqnsaud: h
t 1OW tes.regenerat.i.ve br kln and
PRI RGIE (Rl Satmnhe vt B8 S d6 it et Rt Ene

types of braklng, such as friction braking, in
addition to or instead of the regenerative braking. In
a further enbodinent, the first direction includes a
single range only and positioning of the throttle 30
in this direction provides forward propul sion power.
25Al so, the throttle 30 can allow the vehicle to have
reverse capability, such as for very | ow speed
maneuvering (for exanple, at speeds with feet -on the
ground), although other vehicles can have varying
reverse speeds. In the preferred enbodi nent, 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 nment, the twist-grip throttle 30 operates the
vehicle in reverse when a switch on the handl ebars 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 WD 2007/ 146927PCT/ US2007/ 070980
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determ nati on can be made, for exanple, depending on
the present speed of the vehicle (vehicle preferably
i ncl udes speed sensor connected to the controller
118). Preferably, twisting the handgrip in the
counter-clockw se direction when viewed fromthe
ri ght-hand side of the Il control forward
throttle, while twisting the handgrip in the opposite
5 direction will control regenerative braking in
Whatriselaithat isar d oper ati ng node, and reverse torque in
reverse node. I n anot her enbodi nent, rider
control |l ed regenerative braking demand i s nmanaged by
1.an ach @bl BweVh R L Iddlpristeseparate fromthe vehicle
acceleration throttle 36{ Tﬁé Separate actuating
deviatbrag¢mipantamgpdren;hand- br ake, a thunb |ever, or a

foot pedal ., among 10 athers., |n this.enbodi nen t-he

t e ot B o g P gl o R SO B nrbired
forl Rignip@Iafibn akPsiperatid@sbsaderhgi®i n, shoul d generally be

understood to refer to both the correspondi ng nunber

and asepimde coftagtignbrssaciatinn widh at leasiiope pfithethrotle andribyostle
e e T

respasbthdiﬂi@mbﬁnthfg ﬁdﬁﬁoﬂ,ﬁl‘é&fetdoﬁfmcﬂéss a@cﬁﬁki@ﬁ,&?idfgeﬁﬁiaﬁng h tsiégnal
W e 15 appr.eci ated that numerous nodifications an
baé%fi@t%éﬁﬁ@aﬁi Rewtien ﬁ)&ﬁ%%gﬁewso@ae BYVEhSlsEVeNGiEl ed in
t he : : ' t ' : '
V@ﬁérmﬁggél &S i9Eor g%r(gf:{’&f’ Igénﬂtéﬁnee QC éﬂ@élg’,fe' ﬂ?)@ﬁ]ﬁ%?ﬁ"%erﬁlrotﬂe

can be co ned, separat ange anc

witleat reugeg thovegeme phthe tiobhiler enbodi nents. Theref ore,
it will be understood that the appended clains are
i ntended to cover all such nodifications and

2. emb ol BRBk poWkRtoRMEoMgRige; t he spirit and scope of
the present invention. THE CLAIMS Wat is clainmed is:
1. A thetiile meupigngeportiomit rol , conprising: a throttle
moungt 4 n rti.9n; t.hr | e npvabl v e

e 4 SRENE R menirga e Bl ST Bt R e

formahipulatibh and apdatieled fiaér; by a rider; and a
sensor in _contactless association with at | east one. of

t he afpeRrin eonipdleshrsspdipiomuiib et lastoae of 818, thiomle angribrgitle
m&ﬁﬁfng%%ﬁ%, ﬁﬁfseﬁs%? 2ot R? !séﬂsﬂ{g eﬁﬁo iilsh 6#159&&%1%%{14“

resp t to the nounti portl on, the contactl ess
regesiowitht monntirgebriemen dtei cogtaatless gewicidias cahdqenelatng a signal

sense osition.for. contralling notive power .of
ba‘%ﬂ% %ense(l;l position %or control?mg motive power olp a vehicle; ana
a magnetic member having a magnetic field and associated with at least one of
the throttle and the throttle mounting portion, wherein the sensor is configured to

sense the magnetic field to sense the position of the throttle.

3. The power control of claim 2, wherein the sensor is configured for sensing the

orientation of the magnetic field to sense the position of the throttle.

4. The power control of claim 2, wherein the magnetic member comprises a

permanent magnet.

5. The power control of claim 2, wherein the magnetic member has magnetic
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wherein the sensor is configured for sensing an
absol ute position of the throttle w thout requiring
movenent of the throttle. 2. A vehicle power control,
conprising: a throttle nounting portion; a
throttle anany nmounted to the thrqottle npuntjng
pogférdesp@ﬁpdaﬁ@dh@tdh? Mgerel fdd atian F%P’é@haéﬁesafﬁt?n%lé’ﬁéﬁ thsn
é? a sensor in contactless association
at Ieast one of the throttle and throttle
nDuntlng portion, the sensor conflgured for sensing a
p03| ion of the throttl e to th unt i ng.
6-por i }E’rPO“ieﬁ PN e o herely ?ﬁa{tfedﬁmt%m@ abo an axis,
anQQI% S@le% Lan@&kpdied §fjd1ﬁ@rehhﬁad§a@ 20 g %&%&fénﬁﬂl lf)@eftlons
contro notive power of a vehicle; and
vm&xy%ﬁdinﬂmaber having a magnetic field and aSSOCIated
with at |east one of the throttle and the throttle
nmounting portion, wherein the sensor is configured to
7.SenSEnel fofveBEN AN o€ chalif 60 where S LM BertsOL caifipridel QrlifBdreitie Hall
throttle. 3. The power control of claim2, wherein
effepiesenensonfigyed &rfsrswn@@n ahseluseprienigtiantef the magneticifipid
f n gnse the position of the
W]t?%ou%feiqlu%% Iﬁsve%ﬁ gt gﬁg\/\}éﬁtﬂrggnet rol of claim2, wherein
t he magnetic nenber conpri ses a permanent nagnet 5.
The power contrql of claim 2, wherein the magnetic
8. msnb Doz refradtof elaim 4, whegsinsthe aa@as%%aol%arﬁ Hﬁpoeeﬁl@t
- R ges orientation as
d Nu% %clrc gnt{ii: zécggéﬁrﬁo\&ﬂﬁreiﬁgﬁ Q‘%’Hl%%%%wer control of claim
5, wherein the throttle is rotatable about an axis,
and he na net.i es .are dis osed at different
91 adi EWﬂ‘aﬁEQF€H§P }F%E PS8 wi t h respect to
the Axiport niembEh SupR¥Ele SRV mAbndicahdmhbor aM8EBLPfor
the sensor conprises a differential Hall effect sensor
meing sajd oad witbrespseisiorle ethertoswicnt e oragestiaficldin of t he

pr?%?%ﬁlﬁlegi (])crﬁ elta L?\Fl}me“t’l%gaﬁ? {hécﬁﬁf: Isy 1lngd que%ei% q%ﬂlthoxp pcgNh:lo% and
t he RegKiat hi‘enﬂﬁ:lr eonfaiRedifos Dorkatd the sﬁbﬁohaﬁaﬁbereﬁ @@at ric
| ocations with respect to the axis.. 9. The

predaigrinedgrosition whem sueh peiden tsd)[lpfﬂm@ tqgetain saldD orlentatlon of the

magnetic member with respect to the sensor with the throttle in said predetermined

position for calibrating the sensor.

10.  The power control of claim 9, further comprising a threaded member having
threads and fixed to the throttle, wherein:

the support member is in threaded association with the threaded member and
comprises first and second threaded portions that are flexible with respect to each
other and that are in said threaded association; and

the locking member is configured for flexing the first and second flexible
portions with respect to each other for gripping threads of the threaded member to
rotationally lock the support member with respect to the throttle.

11.  The power control of claim 10, wherein the locking member comprises a

fastener.
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a support nenber supporting one of the magnetic nenber
and sensor for noving said one with respect to the
other to orient the magnetic field in a predeterm ned
orientation when the throttle is in a predetermn ned
posi tion; and a | ocking nmenber configured for
| ocki ng the support nenber in said predeterm ned
posi iLs obtained to retain said
12or| &%@?d\gﬁgg}ﬁgﬁﬁmﬁ)%h@{gﬂlgmmer with respect to the
sensxlhromldimoﬁﬂitmglbtrrﬁbﬁl e in said predetern ned
position for librating the sensor.,  10. The
cont&trotids mevﬁﬁwunwértm% RoURtiRg BOieH e
folBIREH1aREY LitfoddpkiGa @ngflxed to the throttle,
Of\;ﬁ E{ﬂa OIS %i portr menber is in threaded
as s ca:seasarmmcwmtadtlesﬁﬁsochate:aﬂwdh aelehs onanfithe dmpttlesmd throttle

rst and second t hreaded, portions that are fl exible
m%qnﬂgpegtwee ¢ Sgn30% comtirest T2 Sepstieza pagition ¢f thehgottle with

redfRE @B WdnasRAR RO in BRGontactless @ cla06K] 79 gféﬁ&iﬂﬁﬁ% 4 Signal
conflgur ed for flexing the first and second Tl exib
bapasi ari 1 senwied hosibep i contwolbag motivh er)Wf:mf ayydhigie.ragd the signal

is p ALRERRABImS it HEGHSR vRENEE phBs W' Rt uh®Sefpea

posti@npower control of claim 10, wherein the | OCkI ng
menber conprises a fastener. 12. A vehicl e power
control, conprising: a throttl e nounting portion;

3a thzi%ﬁﬂ;l% %\ép&r}&oﬁm 0 the throttle nounting

I On and con P I%HI’]I pul ati on and operation

by athrcdldaafmountmgpcansmnsor | n contact| ess associ ation
with | east ne of the throttle and throttle
rmur?ttgﬁljl PERYE )ﬁmocuﬁé‘? steﬁ‘%f‘oﬁhf fFoyiRgParyen aheqiiguged

fof)&%h%hf%ﬂoﬂgndﬁﬁeréﬁrﬂsjﬁé gy th respect to the nounting
port I n the cont act es$ associ ation, and
genershiargn eorsagleas adseseoowith belesd vse of ﬂmﬁhﬂottm'arﬁdhrotﬂe

troll t hi cl

Gl Far o e nor s G ablor Bt € RS e Shg

redei B thSmbahtecesbriion, il theSRNERHcRASIdciafiBn, ahd: geﬁeﬁéﬁﬂg & ls@nai
power control, conprisi ng‘h a throttle mounti ng

baggesk a1} e sensed position Fargprirelling vtivg prwenelctvehicle;pad
throf i‘].*‘ ?‘ilgglld.gﬁl 9568’1%'1}; o%sﬂgrgtlmgg %1@ Lfl'ir%gle t85vards &l neutral
nanlpu i on a opera

positiof Grittaetpees® ths mo@thmamg h)ssa:hblyelasrtg @mﬁgufedtfhle
throttle and throttle nmounting portion, the sensor

applying glerien brs o thertbiofls vwaEkibensargmopiien trhepthe Broils is
di§ a8 Hont Qletlllaﬁtrﬁ%}égftloﬂg)n%%lgf Fl thbféofg'l%ggﬁ'f%ha&‘ﬁé g&ﬁe is

ssoci ation enerating a signal on t
dls;:émédfropomem(ammaifp@sltmnmracﬂebmH@Mmﬂhbmef.power of a
vehi cl e; and

r
1gured

.—

14.  The power control of claim 13, 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.
15.  The power control of claim 13, wherein the biasing assembly comprises:

a first biasing member configured to bias the throttle in a first direction from

the first side toward the neutral; and
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a throttle biasing assenbly to resiliently bias the
throttle towards a neutral position with respect to
the sensor, the biasing assenbly being configured for
appl ying a | esser bias to the throttle tomard t he
neutral position en t rottle i dIS | aced fr.om
t he arﬁ@&?@ah%%m?ﬁh&ﬁr copiguredig bras e Prafls Bt Sceah g,
g&fﬁettﬂé sEh edt§> ( ozﬂl?@iﬁ@ %Jér@z"fbrt thes AR ﬂh@lthrBRI%' i$ bR fheon
secon t er of . 14.” The power control of claim
sedddd swdeehmmﬂmtf'a*sﬁséde. of the throttle fromthe neutral
position in the first side demands accel eration, and
rotation in the second side demands regenerative
1601 akFH%%mWer EQURI S cRANE B, wikérein tRELRSINE hsseRIbly i@.'coﬁﬁgured
claim 13, wherein the biasing assenbly conprises:
mmhﬂﬁﬁ bi asi ng menber conflgured to bias the throttle

oot Pt Rl 5562 s b Rlog SR BN M

tmtoﬁldoms@ﬁbbﬂﬁh&himtahﬂeedoadaldagcmad di rection, opp03| te
the first direction, to prOV|de the greater bjas

t he thiypeserd biaping menmbes issiabbaingsIssReiatioavighthe ﬁléwftler‘ghen the
e f
S o 6 Ty HAVES OB Bl Tl T BLTLI
onfthé ﬁtstblda.SI ng nenber is in biasing association with
the throttle when the throttle is on both the first

and second sides; and t he second bi asi ng nenber
17 S 1 QvBliagl g,@&ﬁﬁ&ﬂqkhﬁﬂ]ﬂg h the throttle when the
throt?le [ oﬁ the second sﬁge and i s disengaged from

t he athrogti¢ meundrenpdrtien;t hrottle is on the first side.

17. A v hlcle ower tr.ol i Si.n t hr

mourft e mounfed o 5% e i B itidhorfon ot fanipepa
fot MBniphlaAbh hed BRuEdIG, @ﬂﬂéﬂ on and conf i gur ed f or

mani pul ati on and operation by a rid

i n cotensartin eenacileshessaeipden with |t lgast |0éa§f thg rﬂémtﬁe %nldéhrotﬂe

i 0 DL B L 05, SR oty

resp6(eche mouhthey portiod,iin thepntdctess assvciaion mﬂt@ﬁéﬂaﬁﬁga 31gna1

associ ation, and generating a signal ed o
bagechen: the sersed PeHUPB for RS %Wﬁapwsreoff&) 6fan§ the sensor

is ¥Rhh&k8o RN drdiems dﬁof%ﬁh%%tﬂe%ohﬁ@tlés@ L&kiaBon with

nount 1 ng portion an PRt contactl ess associ ati.on

thevlrbttlehe throttle. 18. A vehicle, conprising: a
vehi cl e power control including: a throttle nounting
portion;

18. A vehicle, comprising:
a vehicle power control including:

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 contactless 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 mounting portion, in the contactless association, and generating a
signal based on the sensed position for controlling motive power of a vehicle;

a motor configured for providing motive power to the vehicle; and

-17-



a throttle novably nounted to the throttle nounting
portion and configured for mani pul ati on and operati on
by a rider; a sensor in contactless
association with at | east one of the throttle and
throttle untin ortion, the sensor. configured for
sens wgtraﬂgfd@mfgwo grreqenes thasigped ﬁorwﬂeqﬁep&rﬁ@é o ¢ayst e
SBHY deeat P 4 per 1ve] HYRnAMBIAGKE pSSiASSARE Bb@B, and
mgener tg%g a‘%ﬁgﬁa+ %a%gg o%cﬁhe Eenéed position for
controlling notive power of a vehicle; a notor

confjqured.fo rovj di noti ve powe o the.vehjcle;
195 THE Vebele Satfiy 1. Pt ool Rt beferodhaiig! for
steehiab Me VR, MIRrSR BRWendRds 480688 VithhBe FRHIK bdr® and the

operate at a power |evel depending on the position of

thtotide islarteist Kwottle rgountdidetoiathhandie ks fir gpenatigg thiedhnokiler and
canpr,i si n andl e bars configured for steering the

St‘?%‘ﬁ?é‘?%}“\aﬁe i'n the sensor is associated with the
handl e bars, and the throttle is a twist throttle

mounted to the handl e bars for operating the throttle
20and Aweldelemgweneoephdiomisiging:  20. A vehicl e power

Con%h%h#Pgﬂﬁﬁﬁﬁ :@ﬁﬁoé throttle nmounting portion;

a thr nova nounted to the throttle nmounting
por td throtde thovabily inginhed th chie thipnil toahiignpation epkeaifigared
by a rjder; .a .sensqQr in association with at

for aaipulsfan gpd ppRration Bt # ideTand throttl e mounting

por t;J'hée%Bt«,cﬁtiH GosDERAOE whAlAt AL 2 off@}%: RS S8 RS olifiing

of t rottle wth respect to the nounting portion,
poatieh, gleeensdricogfigursd frakbndies 2 gowtion ticths dneidld ithsiespeshto the

for.controlli notive po of, a vehicle; and .
mpRISEFOLI 2 RTeT DB AT EIEl B op bRt ision fcontrofling
mdtWefdwe® of aWekidR; andreutral position with respect to

t he 'sensor, the biasing assenbl%-being configured for

2

appl a/ihrnjtle biasing @psepiblstorrgsilipatlyt hipnthe terottipiayards jpaeutral

neut r al ition when the .thr Le.] i.spl fgr.om
8 Fishrl Rl HIRD, M b bl el BT
appligng H1edidr Ibeasits thbl thfpbcetatd tnnkhigalpesitioa whea shd thentlos
.a_second side thereof; wherein_the biﬁ%%n%@assewb
™

dl%?ﬁ?éi%@% the neutral posglo.piqnsﬁ ﬁlb“i $4d¢ Wﬁreﬁg . A ke @Eﬂ‘ glis
aibyfladiiford, B Al Sdsfiohn dobiiit sic fecbion from the

I rst side towar e neutral; and a second
bi aswhgemmehbbiasingnfsegbhechmmides:as the throttle in a
second .direction '

, _opposite the .first direction,.to.
B ovi BENRESPEaBrS BPRLERRLH pb e HOUlEE i siefiign from
ths EEARMeSb R dhRe PRl LAG Tirst side.
a second biasing member 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.
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