WO 2007/ 146927PCT/ US2007/ 070980 VEHI CLE W TH CONTACTLESS THROTTLE CONTROL
FI ELD OF THE | NVENTI ON The present invention relates generally
to a control for powering a vehicle, and nore particularly, a coct ra:_ct:ess
vehi cl e po . 5 BACKGROUND OF THE | NVENTI ON ehi cl es
are knowﬁ W{)ﬁ&ﬁﬁ%ﬁgﬂtle controls that are mechanical antfFT&YRA7(07¢%) = An
exanpl e of an electrical throttle control is in US. Patent No. 6,581, 714,
whi ch descri bes a ' ont r.ol ber sonal transporter, where t he
steering devi ce uses—a—potechtt EerH0—cE DTILELONER@Iohar for
generating a steering command upon rotation. U S. Patent No. 6,724,165

di scl oses a vehicle that uses e Rﬁﬂ’rh% ans of producing control
command. In particular, the t a potentioneter, where
the rotation of theTheerasentiavénﬁiomerk&estgeaéralﬂ;omiatdoﬂmolifmpzmzridfgage}gq;l@,rand_errands
vehi cl e accel erat.i while the rotation of throttle in secon I rection
demands rgé%rﬁ ?rgllgllﬂg@’&pggﬁﬁlﬁﬁwe?g gﬁ’d?%&%n the angul ar span of the
actuatisng device, such as a throttle, a nmechanical anplification is often

used to map the nechani cal E& In.of the actuation device to the electrical
domai n of the potentionet &——M—M NDQF JUE INVENTIQN ot ent i onet er,
contact erosion is WkiEElePas shdiLwitd tHisilé behtoRAhd: AleSmdchRticdl 8hdelQRiGONt act
bet ween an, nani pillfzbl e partion and a_paotentionmeter or other throttle

(=)

posi t i on- SEhERHEleRLoR electrca) trattle constol isdn U Patenigho. £ 81 dlbrmhidrdesaides
sensi ti Vi tsefif @A%LI TARALA! t18RP6HLr VRS tlﬂ@@eﬁﬁé‘dé@%ﬂllségﬁ?&?eﬂﬁ%&f:r

connecti ons. us, there remains a need to have a vehic control where the
act uatiOng caurlptte theshandlebas forgep¢rating stessing sernwendunon refativen &1 8. PattayNee, whi ch

can enabl &, BBk @isclb&S b vBele MAFuRE§ YoRh GRS nBfns R BlcGhEns SMLP! - 25

command. In particular, the throttle is coupled to a potentiometer, where the rotation of the

throttle from neutral pdsition in one direction demands vehicle acceleration, while the rotation
of throttle in second direction demands regenerative breaking,

15 Depending on the angular span of the actuating device, such as a throttle, a
mechanical amplification is often used to map the mechanical domain of the actuation device
to the elecirical domain of the potentiometer. Due to the nature of the potentiometer, contact
erosion is also possible. Throttle controls that rely on contact between an manipulable portion
and a potentiometer or other throttle position-sensing device can have poor calibration

20  retention due to sensitivity to environmental conditions, and can wear mechanical
connections.

Thus, there remains a need to have a vehicle control where the actuating device
is in contactless association with a sensing device, which can enable simple, lasting, and
accurate means of vehicle control.

25

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
30 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
vehi cl e power control that includes a throttle nounting portion, a throttle
novably nmounted to the throttle nmounting portion and configured for

mani pul ati ﬁ%ﬁa?{ OF ratl on by a rider, and a sensor in_contactless

associ ati o 148777 east 30 one of the throttle and t RCOMSPR7AEIS: i ng
portion. The sensor is configured for sensing a position of the throttle

with respect to the,nmounting portion, in _the contactless associatiagn, and
generating a Si gnaIAﬁvﬁggeob‘glyttﬁ‘és%?fs‘%&o ’iefl} gricasHe BShawe P?ﬁﬁt@nrﬂ’ftl ve

power of ahthBthtIél WithouMELARHY mbdefbar 5Xihé WRABO AR A9RRA powering up the sensor.

Advant ageog the sensor iIs configured for sensing _an absol ute position
of the thrk Ff’?}é‘: GPPHE FOFU STt FgY ASO Bivbide 2 rachglis Tambst havanes repgngtc upon
powering pidtdag 1§8HERN mtmﬁeys@hﬁecéﬁh@@we&a%émot@/ﬁaﬁﬁhggy rtiBh. SR thigcl ude a
magnetic menber having a magnetic field and associ ated | east one of
t he t hPot fIranggagnt He senseios cordignisd e samse the magentic fiekd to knse ﬁteazpmmrg@‘rthfnt t he
sensor i suGomki Bk t %gﬂ% eNs8 on of
the throttle. EPr%f%%é%% glsscgﬁﬁs r |s}%eglﬁlﬂg§lg(r$e§&?%r setﬁem%%@ﬁiﬁém
orientati @rﬁmethheosntmgr@thedhrbﬁbld to sense the p05| tion of the throttle.

The vehi cl e power t.r.ol Vi SUppo for
supporting one of t Jr?gléﬂn}\é%%r?gﬁg&&“%&lsgﬁa or‘g‘é(ﬁc?sflgé) r{n%?fln 63? Fai d one
with res pempottmgb@e bfthe maglmnc rembei @xtsedsoeamifgrmbiag f;eudab]ﬂ: with ®spect to

pr edetlﬁr mﬂmr{lee0 orient e thro s.in.a m.ned position.

tle
This support r?er?nor}en?%‘(? ngée 1° ief ot ﬁlpﬁe&e{?ﬂ?ﬂf}%‘i OI?:E(S‘WPP% &'F%FO #5851 Ag t he
support nprﬁetbnmﬂedapopiheﬁlen”ﬁﬁ sipped np@ithiet inoldes\W6tkigs BERBE efifupdoOsi ti on

is obtain | oc er retai.ns the orjentatign of the magnetic
nmenmber W F%k?lgglbee%‘?p‘{’{)m ggé%ﬁgrﬁﬁe ternG Ropitiph e When ppiefeterniined NosER Ser ni ned
posi tion bbinedlthdlbatihdi@etihd r&@ins the oridit@tiohSf IRWRIgne@ ¥héber SYlrBiRedtys t her

i ncl udes gl?threaded‘wgaheﬁgo aV| ng threads and affixed to the throttle, such

that the SSFFEPE e e i g predtrapingd ppstion fopraliRrating thesensar. cHwed
menbens Ppelarahiit sf'sﬂﬁn mmm&mmm%readeaqﬁmﬁm %hee&danaﬁmgtétﬁéeaded

portions that are flexible with respect to each er and that are in a

t hr eaded H5e8e;sueh Gat the %lwp@rh@emh?réwéhreﬁ%qql@&omawmth Hheviratsiod mesnbpr: ef erably
confi gur e@reffé}ﬁblfz kﬁ&hﬂgmtd?&nﬁer hﬁtud@mstsﬁqg@&ng b g@étlﬁ Q%ttgﬂ % nfge

respect to each other for grippi hrea
r ot at i onaMith r¢spegt tQ ¢psh §ihprp@|dtthmlf¢b@ p thaeadad p@g@@m with thh@retamd)member An

advant agegya.l g %ﬁgﬁy@ﬁﬁ%ﬁ&ﬁ?ﬁ@ﬁﬁ i e AP LSRR AdAAL pdrfloion | Ut ed

for aff|X|r_1tlg1 I asi ng ap ret ond flexible
porti dhs Wi HeSPE‘S}UE@lCh Dthelefach’lmﬁmead'm tmgmdadanmcbe:rrogmnmﬂalldwcgc thas

g?lggﬁ': I8.1('.:I gﬂ}p l’%ﬁ'lb{?{]‘ﬁ{th{ ?ﬁ?egpl%gﬂenovedg %Qq\ﬁégéﬁ?}lO%?ﬁug I S rig‘f a %%?’Eb%bout an

isa fastener that is configured for affixing the lock member by biasing apart the first and

second flexible portions with respect to each other,
The magnetic member generally has magnetic poles so that the magnetic field
25  atthe sensor changes orientation as the throttle is moved. As the throttle is rotatable about an
axis, a convenient arrangement is for the magnetic poles to be disposed at different radial and
circumferential locations with respect to the axis, such as at different eccentric locations.
Conveniently, the magnetic member can be or include a permanent magnet.
In another embodiment, the sensor includes at least one Hall effect sensor.
30  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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axis, a convenient arrangenent is for the magnetic poles to be disposed at
different radial and circunferential |ocations with respect to the axis,
such as at different eccentric |ocations. Conveniently, the nagnetic nenber
can be or i per manent magnet. I n anot her enbodi z/ sensor

I ncl udes at‘ﬁ?g@gl 46gzr-{e Hal | effect sensor. 30Preferabl y,Préterﬁféz@ ﬂﬁ’g I ncl udes
a differential Hall effect sensor, such as a differential Hall effect

sensor configured for sensi an. absol.ute orje tion of e, g ne ic field
wi t hout requiring n@t\‘/e'%%%f %&hﬁrﬁg O FRY 8 deatﬁ‘ﬂgfeg’laﬁ}?ﬁlassfe?@i& or can
be a pul sebia\sntlchtﬂmmdudvaﬁednamgh@imtion mﬁhlredpeéth@th]auérsser V&lf}ﬁﬁﬁiasluﬁg afsgénﬂil)eid to

t he sensegﬂlﬁ)m t |fo I 211007/ 1469 7P 82007/ 070980 The
throttle G4 197 pIRE A Tevred Riario dhg & tpwand;thesnentyel positipm ven the

resilient kiolile @sditpisted RoMithd SeubtrBMfkRiSn 8n B Gkt kidk oﬂib‘ﬁtr&l' tRdh Whehthd BRRRGE O

t he sensor, This_ biasing assenbly is confjgured for applying a | esser bias

to t he>t hidsplared frosmiedetial pasition-on 2 sseandsidset el t]FFéfefq)?FY@P@ﬂl@nil@ thg spl aced
fromthe mauiie® the @St 110 BuRE e {dnicHd erdirdor %td}%lf)&@ﬂde ke ad Wlﬁ&e throttle

is 5 displaced fromthe neutral position on a second side utral .

Pr ef er abl POWposraleralinnm gnd nesitioning thei throftls in the seqopd sids petivaigaegensrative vehicl e

engi ne or yARtRIor t&eRE BnHRioh r accel eration, and

posi tioni ng tI%eort hr ot P}Hg |E1r? ?Rﬁ@i@%%h%%ﬂé@%%&?ﬁt es regenerative braking
or reverse propul si B Ywingrassembin EdneraémglcmesoaﬁnsbblmngIﬁtmbdnlcatﬂigug:dasserrbl y
gener ghly nf | bi as, .t.he

Phrot e P e fsRlchnl st B n8 MERRFLsCBUA AN Foaf s 8 AR b i
second bi asimbgr coafitrered tndn:iﬂ tguﬂmitlet in aearmididivectiony @ipbiite thafiat diredeid The

directi ony, [ st rect enbl y pr er ably
provi des glraglg g?ser%;glgé) 5 E'lytpﬁo“ elslglﬁ?ta{e 2§ gﬂ%‘ntg? ﬁ’é"tﬂ‘ghs csﬁhesﬁeﬁ%‘dﬂfg %8n t he
first sidentHerfirgtnidal Treamateinatveshindinetthe fdver PO hasafirkiind basnd first and

d bi asj b t th d t _have to b tactl
acsoci at i SRR ERBe iRt eptof ofTeb B ds B PhpOF 6 AT PG oBBP o,

15  throttle and throttle mounting portion.

and a

| The biasing assembly is preferably configured such that the first biasing
member is in biasing association with the throttle when the throttle is on both the first and
second sides, and the second biasing member is in biasing association with the throttle when
the throttle is on the second side and is disengaged from the throttle when the throttle is on the
20  first side. The sensor may be mounted to the throttle mounting portion and be in contactless
association with the throttle.

The preferred vehicle includes the vehicle power control, 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

25  the position of the throttle. The preferred vehicle further includes handie 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

30  association with the throttle for generating a signal based on the sensed position thereof.



The biasing assenbly is preferably configured such that the first biasing
menber is in biasing association with the throttle when the throttle is on
both the first and second sides, and the second biasing nmenber is in

bi asi ng as lon with the throttle when the throttle is on the second
si de and |%a§%@@H8%§ed fromthe throttle when the throtfGf&@SPYBHhe 20
first side. The sensor may be nounted to the throttle nounting portion and

be in contactl ess associ q% | e. The preferred
vehi cl e includes the ve i gured for

provi ding notive porgri i’s@rédﬂGheWFaﬁ'eﬁlboeﬁﬂ{énﬁ)f@,%ﬁi&l@'pbﬁér oaRneshRfcl
receive the signal fromthe sensor and to cause the notor to operate at a

power | evé‘FC"B‘f'mthEeWS%“&&%‘ﬁﬂq ng on 25 the position of the throttle. The

preferred vehicle frpthgh tiskidesahrpdhgedrars configured for steering the
vehicle, with the sensor associated with the handle bars, and with a tw st

throttPe nmounted toFlgh’elsﬁémﬂ'éeCﬂalil%Vﬁmalmﬁlpllﬂdlltthféeqfower and steering
t he handl e bars. an i nproved
4iss tpersg&%v {85 %Phn Erﬂﬂ@dﬁ&ﬁ%ﬂﬂﬂn%rrlég g@ﬁﬂgﬁlg p

vehi cl e power contro Iom1 or exa iFability and
stabili tyCm@ﬂﬁammanmmssntuwe@bm;act | ess 30 association with the

5007/ 14602 7PCus Usp s O AoR PRl  PPRER e P PP S PR Bt pRAhRer o0 - VO
Fig. 1 israainﬁwnnatﬁuemdoécoaimmmbrmminm’nﬁan vehicl e povver control
construct ed accordllpgqto t he resent |nven ss-secti onal

vi ew thereof; 5Fig '§AReEP élge g of g ep ?}ﬁrgwtgfgﬁeé’s?ﬂcﬁﬁsgmﬂe 111

t her eof ; according to the fre@nt ihvérsion; per spective view of an enbodi rrent of a

magnet support pIu Str d according to the sent inve t n;
Fig. 5is a perspe ?\?72 \7|bg({)?/i‘§f g‘r‘?ﬁ' Pn‘?j'fs"g ‘&olﬂ’ﬂ”&ﬂaﬂd‘i F‘E‘enboard
retainer opasEHidle t@Lrdta&dctbraigt®tht PRsit @5font NVeENt i on;

Figs. 8 and 9 are side and top schematic views, respectively, of a vehicle frame

15  thereof; and

Fig. 10 is a block diagram of an electrical system thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Fig. 1, a preferred embodiment of a vehicle power control 70
20  includes a throttle mounting portion and a throttle. The throttle mounting portion 69 includes
a handle bar 48 on which the throttle housing 61 is mounted. Throttle housing 61 preferably
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
25  disposed in other locations. A grip 60 is mounted on the throttle 30 (see Fig. 2) to allow for
easy grasping and rotation of the throttle. A grip 60 is mounted on the throttle 30 to allow for
casy 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
30 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.



10Fig. 6 is a perspective view of an embodi ment of a sensor constructed
according to the present invention; Fig. 7 is a block diagram
showi ng conponents used to power an enbodi ment of a vehicle constructed

accordi ng sent invention; Figs. 8 and 9 are side and to _
schemati c Woe\%\?rsa%l‘&ezgpectivel y, of a vehicle frame 15t hé'lcérﬂis,m"%(ﬂ'{?ﬁi g. 10 is

a bl ock diagramof an electrical systemthereof. DETAILED DESCRI PTI ON G:f
THE PREFERRED ENBODI MENTS Referrin o Fi 1 referred enpodi nent of a
vehi cl e pdHE 088}?@1]‘3‘6%’0 ° gepgiics E‘Pi“&fgr g?ftelthe grs & pefeiePlyit ladd a

throttle. gdhes,tinichti§ preferablyflatdeethp® tHeloter B&hsi MBS WG BaP2 ) BpEhEr Wt o 48 ON
whi ch t he throtgxe ho skn 61 i s _nounted. Throttle housing 61 preferably
i ncl udes &#tHh e?ﬂﬁ‘lg‘? ﬁgﬂﬂsﬁﬁ‘ﬁzé’ frgilijates pidvringdy pesition the mASustie Sy er abl y

fastened pR@e6RaMhin GE §lBeR@22DYhE AStiBReenfBrsdTtheGRagndi &I rgﬁ{i%% Kl | switch
62 is disposed on the throttle housing 61, accessible Tor ‘opération

pr ef er abl juiipientaflpdiiesuch thay theivalls 3, 2/ thelleck asn 25 pedfraby sostirspiosdd i n
ot her | ocgieRR%- of fhedbdkbhelRrowS2 4T ViSGH ta{%@ﬁetvﬁalﬂrs% l%fzﬁ%e(ll’écgﬁ w2 1O

all ow for easy gr_a}spl ng and rot at’i on hrottle. Aqgr 'S fount ed
on the t himpariseddtonaprgssursipnftbe theqadyofthampinstjc supgort ptugtZéend pfevétie throttl e.

Pr ef er.redﬁg{ﬂep%)%ohﬁlg%g%tflﬁlqﬁ@ 80 | astomer material, although other
as

mat eri al s can be use nown 1n the art. As shown in Fig. 2, sleeve 22 is
preferably fixed wiRebfierablyhscnsdripein®0 cirantbdas] (BOB) B4 amtiees 4 thiwiapdsiton

\RInCt, S, SRBRE B s SRS AT REHE LRSI EP LBl W, o
i ncl udes by enciinl of tiesRGBercminonkdred 32r As phicefein &Y. 9, thb PEBdStainkd T is gefdraldy gaps
SRR TR A R R
the handle bar 48 by means of fasteners 38 and 39. The retainer 36 includes a pair of
extension legs 37, which are preferably resilient and configured for snap and fit association
15 around groove 33 of the harmonic dampening weight 40. The retainer 36 is preferably
associated with the dampening weight 40 such that wires of the sensor 35 that extend from the
bottom of the PCB 34 are able to extend along the sensor wire slot 42 of the weight 40. The
throttle mounting portion 69 is preferably operably designed and configured to mount the
throttle 30 to the handle bar 48. The throttle 30 is preferably received within the housing 61
20 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
25  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 throttle bias
30 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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WO 2007/ 146927PCT/ US2007/ 070980 i nj ecti on nol ding, of the magnetic support
plug 26. One the of the gaps is preferably a | ock gap 25, which is
preferably Iarger than the other gaps. The | ock gap 25, together with a

f ast ener, e locking screw 24, facilitates affixing in position
the magnet "¢ gogﬁ%g% plug 26 within the sleeve 22. TheP? FF@)?%B’ nbers of
the magnetic support pl ug 26 are 5 sufficiently flexible such that the

wal | s 23, er ably apart under influence of
the | ocki M e%@‘?étrﬁ)’§338 “g‘iafg'é g}fﬂe‘”{‘ﬂé’oﬂﬁ? thatygould,epuse;the motortg o ki ng
screw 24 prspalrthSveadd ﬁzlaCf&&lard)dhfb%ﬁéH eTHRpréfBRed ofwad arll sfrhg iiReRBdphigg SUPPOT t
plug 26 and privent further rotation thereof, wwthin the sl eeve.

Pr ef er abl {Pougtedeqsxially abaug the bpndle bar 48 ot gtherwpppe gubipsipg merakers canheased. e
position 10 sensor BhveRsphRes é;ragnaﬁa 50 RRfe NP RIusRE@Bendse thvBs gﬁggﬁpl y

affixed to the PCB retainer 3 nmeans of the PCB retal ner sc
shown $n fdjs mpveabigin pdigestion ¢ mpr% thesrepgres tegvabsipying A2, dubis pfdvented&om| at| on

Wi th-the Hﬁ@ﬁ@% £ 4R AR 4N W\Q@\re%ttraég §p1\§€i%ﬁ]lg e&%ﬁlh%aﬁ%&nﬁ@o@&gﬁl gﬁrleﬁo the

handl e bar 48 by neans of fasteners ret cl'udes a
pai r of esisplaesddrom @@dln@l?poswmhvweeﬁmhdpenam iases sévieise mweinptnrginmtegur ed

h d
:‘/\grgﬁ?agog@ aféﬂsﬁe a| ner 5 th%ﬁle% era%flg{hg%‘%ﬂ?%{&{eéﬁetﬁna?@ LSt anpeni ng

y associ eni ng
wei ght 40whemﬂhethnwlewmmdmrfthisrp®smem$un 43 pushemsndecetns ik [fnticems0 hecrhtptrets@m of
the PCB 34 are Ieto n e sensor, wre s t he wei ght
20, TRS ¢ FrBCPa T Skt RS TR IR R Y SR i P e St e Ened and
confi gur edlsengamlﬂdmthhﬂurbﬂﬂbeotﬂhenBﬁtlﬁlﬁtﬂﬁah‘@roth@d’ddb eaetia:ﬁ)vaécBmdél'dﬁEtst hrottle 30
coaxi aI

is preferabl ceived within the housi re rabI

t her ewi t h™ a‘%/r?‘ﬂ'gf?ﬂﬁe‘t TEH T SQB“% %é% %f 3? g pt(?é‘?tf‘i &hs and
or ori ent BtdrflySron] NedipcbLof B6tiohNs Bidaberetlindr fed Sy\bﬁthe héUsRigle 9o hﬁ\fft'tl‘r‘é"

recei ves the, handl e bar 48 for rot at| on t hereabou shown

gener al | ymermnextensiop of the zevgrss fpvel gprinedpmifes of. ualéf'sf"’aﬁar@ﬁé\‘ﬁl F’@’“Bf‘é’tlhat is

pr ef ensbl yregpithy éﬂ:hﬁgﬁe& ® dxef Qis¥Rer |b§ﬁ§@?a1ﬁb@‘th%'tﬂ9ttﬂtﬁ’£nﬁli§fe@&s éﬁa&ﬂ@nhgc k the
| ower housing 65 25 against rotatjional and | ateral novenent of the throttle

housi ng 632-wift ﬂr“f"’é‘l;%‘é"e thetthyottle S Onnbiated opkyrby4be fopyiae Epvgh syringdéebutithdic upper

housi ng 6 1
houses fofe\‘/(g?’%lklt@é g% fizr?wﬁadep gnggﬁdeﬁ?%%%v%gﬁgﬁ g%@&& al@ﬂ%tﬁ%ﬁg

throttl e Bf el againiepchyothers Hmmrer@vmp travel dpsingl P2 ishaufficientiarstiffite oyareiner abl y

configure i ting
W th ookt ne st e fERE o AR b bl s PO vt TR
r ot at #dnaftd goes sinph theiottle 34 lsxe&rwuﬂ lsideh b Hhe tROtbiismgnsdsmbhyotSatebientlpr

rotation ghodtyd tﬁ%ttt%"%&%rgs tl?rg hedtfi p&nﬁﬁlﬁ% %re%ilgolp bﬁﬁwyg {E?s% rotaﬁio%acﬂ b%ag?o

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

side thereof than when the throttle 30 is displaced from the neutral position in the reverse
travel side thereof.

25 The throttle position sensor 35 is in contactless association with at least one of
the throttle 30 and the throttle mounting portion 69, and as discussed above, is preferably
mounted to the handle bar 48, and in contactless association with throttle 30, The throttle
position sensor 35 is preferably configured for sensing a position of the throttle 30 with
respect to the mounting portion 69, and generating a signal based on the sensed position for

30  controlling motive power of the vehicle. The throttle position sensor 35 is preferably
configured for sensing an absolute position 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
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Preferably, the forward travel spring 46 is seated against the throttle
housing 61 and throttle bias nenber 44 to rotationally bias the throttle 30
toward the neutral position, WD 2007/146927PCT/US2007/070980 when the
throttle 3Q. | first S|de of the neutral position_that woul d cause the
notor to p?vo @P%?"ﬁ%-'vehl cle in a forward direction. Th&<prEFEHEE% or ward
travel spring is a coil spring nounted coaX|aIIy about the handl e bar 48,

but ot her s r| n ers ¢ used. A reverse travel spring
linmiter 58™ 5%?‘3{99 ’ﬁ?ﬂfs&n‘g&\% F@gatall‘g%ltm%llﬂ DYNERE BTN, 8thghy eabl e
inadir etﬁan(ﬂib dn@ t€ WhRh ERShroRR pPosiMeR SeRsdr33VehoeREd. TefordbiyP@t tirsipr event ed
from nmovi ngéi iin a directiopn to, all ow reverse travel spring 52 to expand past

a limt p8YnsRnsopdels cariagiredia qense die mpagnetiq fighl.crossy ‘t‘fan?ﬁﬂeSF 8%etls® travel
Spring 52 sdis@&RposiNPEIRe tFiel0. Skttt p%lﬁ&{ scafbr39 & gisferad g’@oﬂﬁg&&l bi as
the throttle 30 towards the neutral throttle position. Preferably, when the
throttfe #F spsinedhe eriantation plide magmstic ficl ta sense lepesitionioltbabraiiie3q. iInitheer 50
- to conpre verse
travel sph g nopAhenind EspCHah SEubiEKihe HRLP ol et 93U HE he
throttl e P@W@@taé@qabon Wish fl@ﬁlwatﬂd 38i détemfatlveths threppeenoe rin beamgeted The rever se
travel f ude Iaterally
fromits E| re?:!t3 ? (Q)%l&tg Sl?r]gal’r%ﬁl %ﬁlg&r%%g% lrogltsgfsﬁgss ?aé(%gl% E‘gg&?& {Cﬁoes Enousi ng 61
to limt témachessigamiai bxmbssmonmfumdaaonm\mhesmeammmmﬁkmg limter 50. The
forwarg travel spri LS 15D ref f (exert sof er bias
agai nd¥ the throttl’d an“fttlulgp egi%e P% {' stFg%f'r ﬁ&n eﬁ’ﬁ@(‘?ﬁ%?‘& <i de,
the throt28a a&@lmdndal asgat with y cydindtibe afu@r?\l\gaﬂtﬁoﬁghamﬁr slﬁ@és ¢Tnadfetsbat in the
reverse SI d travel spring. 46 reverse travel spring 52
act agai n ”E‘Wé’oltyrli’FBfethm?h%ﬁmﬁﬂﬁlcgbe&%ﬁ gag'éé’éﬁgﬁ K &permagaptpaenetofger se travel
spring 52ma§neus ufatdriai, @kl ay ASNiCof Sﬁl@o@\&mes 'ﬂ‘?ﬁl\tﬁfydthte ndgRdt isSolid7 46 and

create a stiffer bias towa neyt than forward travel spring 2046
does when™PhiPgtimetersgd P‘%ﬂlﬁt%%fwv\% dehy; watle tsﬂ". lengipns Gp Py itied dgpadinggn

assenbby fif cheBdukdtRAbl Ve BirdSI8 SssbMBlyt e tdabReticPORS S BeBspdSldtak adffei%%' tion
and preferably applies a | esser rotational bias to the throttle 30 toward

the neutr Catﬁ’é‘éwf‘ SFPPef énthe pes phiottien e Themagnstie aelesrapalse e dsprsadietd travel

si de ther ggferdnh@ReMC R ciilRs Wi\ﬁ odspl e t@tﬂe hais 1 SRl RCHLref£Q E%f;&!ﬁm&ﬁ%é al
position in the reverse travel side thereof. 25The thrott osit1on sensor
35 i s in EWHelEPPles e disgeel sdiadly sypmetriselly wik respasttogiistHe Mcrst preferabl30 and
the throt ¥He%xf§‘39fbttdtﬂg 15E a&ﬂapﬁltlpt%e c?lﬂgln@e?i aQissﬁ %ﬁ&/@ﬁh@ﬁﬂ&ﬁe aki§ oﬂroﬁ%&g abl 'y

nmounted to the hand n contactl ess association w ottle
30. TB@ t Rihst meoq@@m inglmd@@nfmraa@suvgtmraabesr diffbrgntospatial galm@dslﬁ@betweamsu ng a

position gf rﬁa?ﬁet}cr}{l%ﬁek gndiatg g@tn% %?%gﬁp A {J@%H%PMehﬂge Pe?e{tloh %n 69, and

gener at i ng a Signha ase e sense
between the magnetic field at the sensor and the change in orientation of the throttle is

sufficiently nonlinear such that electronics or other means of compensation may be required to
determine the position of the throttle,

25 In the embodiment shown in Fig. 6, the throttle position sensor 35 is mounted
generally centrally on the sensor PCB 34, with the magnetic member disposed adjacent
thereto, but without contacting the throttle positioning sensor 35. Preferably, the throttle
position sensor 35 comprises one or more Hall effect sensors, which can be provided as a
differential hall effect sensor. The differential hall effect throttle position sensor 35 may be

30  configured for sensing an absolute orientation 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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30 controlling notive power of the vehicle. The throttle position sensor 35
is preferably configured for sensing an absolute position of the throttle
30 without requiring relative novenent of the throttle 30, such as w thout

requiring (i m ng novenent of the throttle 30. A nber,
which is p%@f)g{)ﬁﬁ%qa magneti c nenber 28 that has a mé’ﬁiﬁgiﬁﬂ?"gﬁ% WO
2007/ 146927PCT/ US2007/ 070980 and is associated with the one of the throttle
30 and the rttle nmountin rti 69, qther t t he one to iich the
Shrott! o Bbie At E iR 5B Bt becbou e Bratb ¥ i e b0 11 on
sens grl 35 abt mmﬁmﬁ Thethag@tis ﬁi&ﬁ?eﬂd&@s mgﬁ&fe{rﬁblg iélﬁén_?% w&ﬁﬂrﬁ%&ti@. l10aithagd | ess
gap , tg sense the position of the rott : e rottle position
sensor_ 353@5§ oGP FIEB OB WEGQ‘BJF bas Sumel i CHE SFASHAT RGP ¢ he
magneti ¢ fdmbithst DimSREchschebdRSied t&indihg bh 8/pbdéQhddnt udfH andind he preferred
enbodi nent, the sensor 35 is nounted to the throttle nounting portion 69

and i s3i noefieretigrakthe SueiHe atspmblywin e preéeried cabpdigenpthe sjepal ftam theel y, the
'Sensor Cagrbfe PR#inERndoP 35 aGuise Svidd n%aqlaﬁéa%igt%hﬂﬁa\lhié‘hrtﬂ dQSwighy ot tl e
position sensor 35 can be transmtted across the contactless gap 21 by
wirel ess owdwaisd signalasrelitedde Hesenred nesitiono vidtermativheutpytsignalfasn hdweitlen t he
preferred enbodi I : netic nenber 28 is a
cylindri cg§ nagér?fegt%pév? ?{?daé’ %?/F%%’dﬁ]gg?maékﬁg , al though ot her shapes of
magnet s can al t er ndnitiegiryfetred erstadiméeri.aherigiie pasitivesbmser 38is calibptef er abl y a

per mapgnt ( f netic materialk, ,such as Ni Co.. SnCo5,.,.o0r. NdFeB.
Typi cgﬁl y,mq?'%g%ﬁ%tgﬁeg?eﬁgg%%cﬁup%q%&%a%;’r?v Ia%a%g%eg rtéla%%gng%%ﬁgr%q% Sh‘?ﬁﬂ? n
hei ght, whishest tatrotiia®rmidonthecasoh end fixing th pbeien diithgespect idthe teottle 30 by

configurat.ion.of .the throttl ssenpl.y., The .nagnet j | es_capn. b i sposed
et 71 or SRR e SRR 2B & neis SRR g o Besemsr B inat s
pol es cantiabisle 30& ifl iirpeted ofpreditirhiicdosiiegentri c | ocations with respect to
the axis 71. In the preferred enbodi nent, the magnetjc poles are, di sposed
radial ly synmetri c:[PIﬂS‘PRKF fie @%?9@&‘{“’”&6’6559}@0%?0 QH%"B?%‘FH’SITW“’Fhe axi s
of rotiati powirvraqamtiel THE VdhiddisrefeydblyidElhdla RotbScohfig@BaifoR brotitengd hsalt | €
axis of rotation. 20 O her enbadi ments include configurations wth various
di f f er ent PEBHL e viehicls; ndsampimoliss commerted wacoratsiibe signahEapdhe hrpdtlanositisansor .

For exanpk&gor dﬁd@&ﬁig@ﬁ‘@&qgici@@ﬁhetnﬂﬁorrtﬁbﬁér&t@'&ﬁﬁ‘fg&vé??év\éﬁd%ﬂeﬁd‘ﬂfg JRERdsitonf 1 €l d
at the sensor and the changl%ln orientation of the throttle is sufficiently

nonl i near okthe HhretHat Prsfeadty. ohel whiclyrfughadicludentis hatdiebrvsemarthroste sseamite
[ eaqul red hodRERE IbAR, Mite RS M Venlcftfls WL Seookr st %&m@%pgnt

shown in E{D% 6, the throttle position sensor I's nounted genera
Pate

centrally tset Ne bW, 78GR Gepntont efwhibleis wapratst incarperiied heftis pyseferenej acent
thereto, H{&ett%"eﬂh?ﬁéﬁre ﬁ@& afibddifedt NG Sd3bRE t’é;{os%gg %%éik,%’ﬁo%stéé?m%h@é?% |

Preferably, tr rottle position sensor nprises one or nore
ef f ect ser=odgye witiek howewsr.like prewoui ideshtias can ki ifidogparated @l vehales hafifgect sensor.

The di 1 egenth Al for SLS5E hdE RhilErRIShbL BPmS&RRE;35 My e

Referring to Fig. 7, while the vehicle of the present invention can be powered

25 by avariety of suitable power plants, such as internal combustion engines, a preferred
embodiment is powered by an electric motor 100. Motor 100 can be a three-phase, slotted,
brushless, permanent magnet motor, as described in U.S. Patent No. 6,326,765, the content of
which is expressly incorporated herein by reference thereto. Other embodiments can include
motors with different specifications and configurations. In particular, motors having different

30 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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30 configured for sensing an absolute orientation w thout requiring
novenment of the throttle. In the preferred enbodi nent, the throttle
position sensor 35 is a AS5040 10-bit progranmabl e rragnetl c rot ary encoder
avai l abl e i am crosystens, but other sensors with sim

characteri gooic&'ﬁgg}z@e used. Prefer abI y, the vertical dPgF’gﬁ@87"f78?8\9\een t he
magneti c rrenber 28 WD 20071146927PCT/ US2007/ 070980 and the throttle

posi tion sens 35 sho be, about 0.5 mnt m)re ref erably
about 1.8 ?ﬂ’?’?‘ %‘:aﬁé’é‘??g ‘i’g %vﬂﬁﬁo‘g’fin?mffo’? lﬁF%q%éP%fﬂdfr}gf‘tfe@‘ﬁ% Wi thin about
0.10 nmm apémbindtdnRFith aReteID PEIREET,ShdH donibilen 102 ARPUS a Brodflatdlkighdl, subie
center of th throttle positiqn sensor 35. Dinensions can be vari ed

dependi ng#op¢ %W@ ragdulasgR.de dikethe seoqter metos 10, nFheguptat 5080l 10e throttl e
assenbly. pﬂe&rm,emlaruaésqﬁgmgomgﬂkmhm Exﬁﬁ:héd Hhigh a;ferg%a té&ﬁtr&tbrd?tot le
in whic

position sensor 35 is a pul se-w dth nodul ated signa
pul se- Wi dfHeckiely prodaer the @fﬁ‘gﬁfoqnanceqsw&jcqn@eqtﬁ@ @E%Wkp’&‘ﬂt@ therscoomirt er nat i ve

out-put - si gl 164, 0@1&%@}&3&9&&4 &n ROSH LR dsﬁﬁﬂﬁ@éonﬁﬁ%&?ﬁl} H8il rfdg{}lcgs?%gnpl € a

serial bit stream e preferred enbodi nent ottle position
sensor 35kpeywvrc@lthdarat ed by 10 rotating the threaded magnetic support plug

andlor the sensor, TSR RS RRRERSs S ol pERRE AR bl 1) 50

by ti ght eniergniiu &omdbekihmjﬂsw iaw @klachizal sgrdbwiopedtesi g fialvardsravelimy metd, f rom

th ttle 3 t h tral. t d
e, S90Sk RN gL § b b Pl R RSP ISHE ST
the noti ve:g&a&rqmwbrakmfg ra)deseﬂm ggral is Tassnviadd tﬁla&e@h&’b&#ﬁhﬁk&ng cumtroiesdude not or

fi f di t to t I d I
connect edthd R Ve o Rgh i B Rl B arosaabnoc ERBH Bana

conf i gur ethréeovig@US powdr eal 76 Of groendoBe it «£5idal Rirp 80VEThd WY&l arslgBRAMBIyNY on t he
position of the throttl Preferabl){ he vehicle further includes the
handl e baPFRSRS 19Xt EiraYah the SFRsu¥AT S0t 42 agalewn Bdde: b e conl Bogleftr abl v,

the vehi ChgthesSrcadivalimfit Sibkal SRR L kst &@ﬂh@gs Kefioking 8shsbB62 AnblpRcedsat ent  No.
6,047,786, the content of which is exp resstﬁ% i ncor porated herein by

r ef er enceMORERIESCISPTSG Faferblr rpYides asiyBeniztion daty Wéh srdtearheplspeqdan wheel s,

a front spemnaRbes %&P@ﬁd%ﬂﬁlé&@éleﬁ&b%?m%ﬁﬁben@Owever the present
i nvention can be |ncorporate in vehicles having nmultiple wheels, for

exanmpl e, those haviThg bragneesystern gan bejonfigpred (gHeslys reRat@tive prakingtorjug.to 7,
whil e t heth\e%mglvﬁee@tvhw&le e&ﬁcﬁﬁﬁt S@mé%r}g%eagaﬁ O g%@ﬁﬁ&f& 28 tHprébeld | ety

of suitable power plants, such as inter on engines, ‘a preferred
enmbod2frensenpas piéwénadavwh@ah velpaitytthitds grottenthano@ro. Vb prsford Gmbedimoat of

t hr ee- phagy Q! e n in
U. S. Paten ‘ﬁg %‘b%ggxggg%éﬂ% ie%%ﬁ? [I{l’?'%b]?z}tv% C hgﬁ‘%me)%?g#heesc S f/&?)%%rcggs? at ed
herein byexméﬂwmma)owmﬂmr@n bﬂdﬁ@rcnce ipocio. R fesablya the tnalingtergue ingreaseasi t h
di fferent t.i C nf| i.ons rticular rs haV|ng
di fferent w§8§ i eggesmofs lgB(%llqgosm Sl’ge ?Staﬁ %?%oélteg P{}g}e rfdg% slgreésﬁg?ﬁeg
t or que, Cﬂ]l& rd:mnmrsiﬁd brakmg mode, the mdtortpheferablgfaets hesl gﬁﬁfmﬂisﬁjqﬂﬁing)f:urfbnﬁﬁoot er,
m)tor r |ve . e evota fromnotor contraller 102. The
ot or 2 F‘FE’F cb ‘ﬁﬂ% a%cfl%rf"{? ﬁ%e@?ﬂa?yaﬁ‘gseéf blra‘ri%"% ¥R and converts
t Ihe bat t er yI VOI t age?.aitta'yépablhl{ﬁlq;rﬂhﬁsl@' ifdiqes buffibieht At ek @bnnk&ed in series to
Al ternatively,
prov%(l:ie at least 100 VDC, although alternative embodiments can provide lesser voltages. The
battery pack 104 preferably includes nickel metal hydride (Ni-MH) batteries, for example, 30
amp-hour, 120 volt Ni-MH batteries, although other battery types, such as lead-acid batteries,
30 Ni-Zn batteries, or lithium ion batteries, can also be used. Regardless 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

9.



WO 2007/ 146927PCT/ US2007/ 070980 capacitors can provide DC voltage to the
notor controller 102 Stead of batteries or in conbination with batteries.
Preferably, notor controller 102 outputs a nodul ated signal, such as pul se
wi dt h nodul at | drive the scooter notor 100. The tor controller 102
pr ef er abl y%’coﬁﬂyggsﬁhi gh- power sem conductor sw tches F’Hﬁ”&?’%?”gsat ed
(controlled) to 5 selectively produce the wavef orm necessary to connect the

battery pack. 104 to th cqot er tor, _100.. O her. enbadi nents can use

i or ot LRI o ubiE B baeY SR 10p Gt troomict TA8 RABAS Fidihe. art .

The t hr ot theftodiolthOftoseNeY ddingl for BX2{2s, alphicutParciineeeRfhgured to

translate a rider input fromthe throttle 30 .into an electrical sigglal to
,Ahe

operate in a forwardoPEnseairpiy i awlerably sendesignalido theyetps ogtralsg 402

regener at b¥rPEikieRdo n pR¥vided 6RBBIA Al s08bedrh Gh& Bk chdrBe EMEoIGABOCTRL | Ve
br aki ng node the signal is transnmtted to a regenerative braking control
8

nodul e? 84 chargreofidhl badfery navle FQskis Bwaitered vies betisy sesterd20cwhich il thwaris 118.

Pr ef.-er abl r 4 L L:RS: . ; 78,
ong o o goorRaE LRt RSl €6 MU niArBRILEaR Mot de HBE T e
sensor w pEthg seoted pontrplersHWThe encEystatGof tihbatisyrpack 1 04visdisplry8lonls f urt her

recei ves | | . S [ i nsor 86. The
process m'g%?: ogéﬁfﬁg T?e%s%%&%%?% f g%ﬁ%%@gﬁﬁr%@ﬁ%%so i neg%arrrtuér'éjﬁg(a I'on data such
as drive wheel spedthargercontrolishd@l issgebldof amdrollelgipolver @aaelndrad ik et DC
measur gnent s. . The brakin tem be configured.to apply a
regenel at B%%%Paé:ki R %aipc?ﬁef%f 8xafrr1??ee’ gﬂgﬁ’\y‘?ﬁe%%cgﬁal%\ﬂhg‘rpr i ec@%@%@%ogi gnals a
\rNﬁg e In er a]t bh@gdxroaiﬁblm_l G@MM'bedlﬂﬁﬁ.EePwnomess%Bwf%ems gdirﬁ?rxg bgwﬁilch & d ][ ive

eel velocity that is greater than zero. referre i jrent. o
Fegener at PSS RiCy Sy Eieah PE it theto; Wil Seveph Pumble RBETERE 19 MES S, ¢ he
cont ent Otan/¥uBd, ittfe BXRE ESEtaYled THOQi¢TRYABLY @Barp@ 2 Hafe) hatlehefig\Bmgtaher et 0.

Preferably, the braking torque increases with an increase in a signal from
the sensofomHTLQEEHTMhe geﬁ%w%éearc ebout|1A0 salise e 2piipg dgonsHat

regengs at kb bAdtoitd A0RERs, aﬁJ‘ﬁeﬁTﬁfaﬁﬂlyi&% 8 borsht Gl dhtifthe Dal@@PBERL OF
supplying current to 25 the battery, i ch | oads down the generator and

t her eby cHRgslies 2bous L afyelly- Hagh Qfhese voltage set poinfsgap b spepifigh andoveripd w#dst abl y

i ncl udes ﬁiéfct)hﬂl%?ﬁleQ@Jott&rci)ﬁﬁ)liﬁoﬂ%.egaﬁg'yiggug%qrﬁ?ssprf:t@raﬂfy%i)\qgedqb Sllltﬁaﬁl;lheloo

VDC, al though alternative enbodi nents can provide | essér voltages.

battery phefernan hargirgstsy i ncl udes ni ckel netal hydride (Ni- M)
batteries, for exa : , k.- L e85, t hough

ot her battery typersf,pé f%ﬂ%%%algﬁggg(?g’cai %g%ggf%é?%gmmggpﬁ&%+ ﬁ:g)t%ag% ies, or
lithi@b i swotsafiere il suchaas disclosedor US @dtenRég £047 586, Blic sehotetmotppEl), of
batteries L j f t o0V O referably
¢ echar goaB et A TS asbdBeR Bt B0 8RR nd NE PR GE o BB O Al BRI P e
battery pacitich@din tBavicmity of thafigee 13D 6ndhe fear whéey 134 sTtedsttan phadaltd it he

scooter apdel iy AMIEEE AR 8 Bl A7 OBLVRL 2 HhiBiByAbi Seccdd Biter of gravity.

While Figs. 8 and 9 show the battery pack 104 to be a linear arrangement of batteries having

25  substantially similar vertical positions, in other embodiments the batteries can be arranged in
different configurations so as to optimize space in the scooter frame. For example, a scooter
frame can preferably include nickel metal hydride (Ni-MH) batteries, for example, 30 amp-
hour, 120 volt Ni-MH batteries. In other embodiments, the scooter can hold about 10 12-volt
sealed lead-acid (SLA) batteries, each battery having about a 16 amp-hour rating for a total of

30  approximately 1.9 kilowatt hours at 120 volts. Alternatively, each battery 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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WO 2007/ 146927PCT/ US2007/ 070980 the like. Alternatively, the battery
charger 106 can be separate fromthe scooter and is connected to the
scooter only during, for exanple, high-current charging sessions.

Scoot er COS,H%)I bﬁ 118 preferably sends signals to the _notor controlle

102, the b P 1“&Har ger 106 (when provided on-board t RETECYHRE and t he
charge controller 160. The 5 charge of the battery pack 104 is nonitored
via a battery nonitor 120, which i tur i.S._conne dt he scoaqt er
controller 118 to pIP&\flﬂé’rqf?Ffecgreﬁﬁ’Pa e&?ﬁ%ﬁ“ 3f ﬁlnqﬂ‘i? SIPAFRUOR of the
scoot er capd vélt NEMH.Ba¥erickh €n GI0Hive ShBéEmeMts, tkehabat sepply mdﬁ&%dds

di spl ayed oa g batteré g%u 122 so that the rjder can nonitor the

condi tion RE14,2mR-BuF by loprmagsheus siting bpigarics arg preferabp apde of
control I'i RgeRHeREookR 1@de@1@ﬁédl@|corﬁgﬂte‘&w alilfisthRE Withh RAAfken M GRerCAN DE,

for exanple, the battery pack 104. A preferred enbodi nent of charge

cont r of | efhe2§@mpshoyebatieripseate piefarably usod mbem theigcoolr Gatsigs! totiaeel dont ent  of
whi ch- i s -eXRERSSE Well BSRLRD e l.e several
suitabl e chargin % gc %?rles %ggnﬁglé E%fn: a‘%n i g{*‘@{e}&cg{r‘n?‘?ﬂé %mb%b Igti ef erably
char ges aniskelizincfNpgukbagyridsior bthums lmdnauelm nm ‘@mtsettmsﬂemf thmltCad-acudherpbat tery
pack reac e.at about
140 vol tsmé g%b%rﬁglg\ﬁ% cE:?ais&ﬁ%fgxg%g w%’l?r%Pée:tﬁ untl %?ﬁ&% ery pack
reaches about 156 \/Iorth@refEﬂmmﬁodtﬂmﬁ,ea battry ahegarad pzpferabt;smcladhdbe clpgci fi ed
and vafie n he con of the scgoter controller 11 Battery gauge
195 1 30 or Bedates TR Rl amonen o an ey Sk cuhbre bty Wiy
Referri nglﬁt@aEﬁ(gmlt 80Hl@@pov&r&t@iﬁﬁﬂﬂ%@vﬁhdﬂiﬂ%ﬂ()p@%elesugplgaoter 130 has a

20 scooter frane 131 c\%@sddl scl osed ea ent. No., 6, 047,78 The
scooter notor 100, IaB%Ee RAimeRt, 8@’%‘@%&“&85 é%FOTBlBRat“’Br"Y‘ BHETIES, 408y
wheel 13404 fukther eab0ORAt, cafabitdrSar SdahARId0F Barikd. MR dxdnipld, h@irati Ci nity of
the frame 132 and tglqe rear whee| 134. The battery pack 104 is preferably
arranged FHRFTHS ¢ 83 8% fe affrlb%acf@st%{r?t@aaéﬂwyeawawage%wga center of
gravitly. Wati@rEt@De sBpeaibetodbatidy il A2ivhbald 85 cPREHS tol@d nloforRfea | 1 near

arrangenment of batteries having 25 substantially simlar vertical

posi t i ons 2selsrasinaeF oSt msargrBITcand sleoBonie eptels fergeparatorscen hyysimplen thant f er ent
confi gur akd:@agere® as to optim ze space in the scooter frane. For exanple, a
scooter frame can preferably include nickel nmetal hydride (N -

batteries, for exarfgd0ilBptranpthsenoter rporgontrollky 10dof e nrefeiredembodingnher

enbodi mentSeon }ﬂ@tbo?l%ﬁ{(tﬁé &odter 91(310 1@@%%%9&% Moﬁ? iy Afn%ﬁerq%ﬁd (SLA)
batteries, each batter avmgaou our ratrng ror a ‘total of 30
appr ox? rrap@lfﬁfaflly ockidesdtuse ﬂGEnBllﬁﬂssuhtengZ@ blmlatrﬁanséshbre)r riﬂmevlﬁlﬂ s peoblpat t ery
can have t r i td hours
at 120 vo Jead gggﬁé%gﬁ%t %ﬁ aﬁlgp Rout Et({ ter ﬁseél%l em%dn:};le&t%;f!‘rglé1 %lrg &r t han
the 16 anpmmmnttlemmsunem ef dbanigH0 apgt The mputooitageeppiydac ﬂmd@ﬁmm hi n
the frane

this preferred setup is the 120 volt nominal battery bank 104, which can be implemented

either as lead-acid batteries typically having about a 80-130 volt operating range, Ni-Zn

25  batteries having about a 90-140 volt operation range, or other types of batteries, such as Ni-
MH.

In the embodiment of Fig. 10, the throttle can serve the dual role of demanding
vehicle acceleration and also regenerative braking. The throttle 30 is preferably a bi-
directional twist grip throttle. Rotation of the throttle 30 in the forward travel side from the

30  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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WD 2007/ 146927PCT/ US2007/ 070980 In a first preferred
enbodi nent, the battery supply 104 includes 30 anp-hour, 120 volt N - M
batteries. In alternative enbodiments, the battery supply can include |ead

acid 16 or -hgour batteries. The | ower anp-hour ratin teries are
pr ef er abl yv%(gzé)%% the scooter is designed to comut gEB’H @Rﬁ'%%ﬁll

di stance within an urban area, whereas 5 the 26 anp-hour batteries are
preferably used whe he scooter i esi,gned to trayvel .jn.syburban gs well
as rural areas Wt Hg‘gﬁﬁl%ﬁ@‘éFOtﬁ%‘?ﬁﬂﬁiﬁ‘%‘ﬂll%&O%%ﬁPeqt‘i'?y%m"ﬁé? &'ﬁﬁ‘B’BEfF’ Rt

ni ckel zi o ioMudeZiplutadityl Fsiiesngds. Fdrlimktdnod, n@veRaitlotd LirsiGabrale daged i nst ead

of the lead-acid type. Alternative enbodi nents can al so | nclude other types
of batter @gaweqfﬁégw%hr@f%@n BOY Rt oY a@?ﬁ@ﬂﬁﬁ&%ﬁ & dsBd At a

battery chage@ebraking PiRineakthpe,tRClitdtRBrahe G @RIehGolaliehaP@ilfISehRa: from an
external power source. The battery charger can preferably be plugged into a

120 voft , wabinapoutheingiedS”s oipkl¥y oldhe mnga @nd desecond sypangecionelpdesaippl .

- I'n anot hegiseaRAH MR Min 1EABAGIWNE o8 bEmda&GH I N conbination with batteries,
and in a further enbodi nent, capacitors are used instead of batteries. For

exanpl e, ultra- capaehatbersmbadimenk teghroia3§es eanable of reteting fromahe mstingst er
rate, andplf$ ioR Bt ?}Fetﬂagéﬂé in 44idsf &iec&éfﬁnq?%t, 9151?—\1/)\}%1%@&83&11 UBR g to
a e’ not’or e

batteries In Ivering [o currents to n accel erating. Power
manage nentlirgptidn ednsin¢lndadinglc ombultpls sitoangeapith e4ahrsgbramgs df theshnopledd0 t han f or

batterjes. Fi L] rates the scoof.er tar cont.roller. 2 af the
pr ef er1 lr)edp]gr‘ri)d%i(ﬁ dr]l;g?\rfn tiflﬁln&tg(% nﬁl{?ﬁicﬁ“ioonﬁ e%ﬁ’?cﬁm%gﬁ g%s(t) %?Ch%{scwmfégo %ﬂaglf he
battery padkang®4nd fdbttion of nthretle 86 inl@2 fid dipsctibe pbidys fonedrd grpulsionee | GBTS

(o o 81 5o L Ben LR, B1 01 e R o R Vo
sust ai n athizee B0 thefifst dittetion Soth i estii pasiaed ovkD 0 fisPibranEB ® 4 Agtiotavioh t age
Dot t ery bATHSTOAT dFEeRERH T R Ah REepisieh Oe FRAlE e DRt er f es
typi cabl yrdi@ionpgsiabrosker @ s&Bnd fBrandt to LREsmllrbRABor FRAR MM defitnd 9BaLIEET | €S
havi ng about, a 90- 140 volt operation range, or other types of batteries,
such as Ngceeleration. In one example, the first subrange can include a rotational displacement
preferably within about the first 5% to 15% of the total range, more preferably within about
10% of the total range, and the second subrange can include a displacement within the
remaining range of motion. In another embodiment, a brake control, such as a hand lever or
20  foot pedal, with a first portion of the brake control travel, such as about 10%, activates
regenerative braking, and further actuation actjvates one or more different types of 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.
25 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
30  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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IVH. In the enbodi nent of Fig. 10, the throttle can serve the
dual role of demandi ng vehicle accel eration and al so regenerative braking.
The throttle 30 is preferably a bidirectional twist grip throttle. Rotation
of the thr le 30 in the forward travel side fromthe ral position
demands veﬁ\"%’fogwﬁ‘é%zél eration, and rotation of the thr otpgggjg%%?ﬁ%tﬂhe
reverse travel side fromthe neutral position demands regenerative braking

or reverse vehicle accel eration, dependi.ng on the configuyration of the
Dehi ol o b GHETIESHID g1 DCE B P SO P8 SRR ATt ARTPD81S0

Addi t i onalyeticld féfatabBiindhdck Bsech satdbrobiibadtib therRentidiRl 1 IB)SPick@dbly,n t he
reverse side can include a p uralité of subranges” For 1 nstance, novenent

over a fi fptingthe banderie miheieqmniceclogkguisedisacionwBrmyirwes fromtherpbishwdsidsver a

second suBf@BYEniG il esmRdfARAH REbHIE YPRIAvisaha e 'EGndgHg OB ofpRfp! e, the
first subrange can include a rotational displacenent wi t hi'n about the

first 25%Eectiopugilbeoninebregenstpsive bigling ienyBebietvard BPHRE Teeds. IHaPreRe a

di spl acemgtuah tdieRe LidGe F €Mai Ni ng range of noti on. I n anot her
enbodinent,&$%e tﬁrgttlg 30 is capable of rotating fromthe resting neutra

position about the Ihaneher cbodinfent, sidergiontaltcd argeoerkiyve(tiraking demand is

non- bi di r I i L i i . i tiple
Subr anges Tt Bk g scifinl detbe MU ERAL SO RGBS b rBL

f unct i onaképazate dcruatingdeide@dn bemtothet hadfbralss a thumbdéeviegmr b fodt pedal,echobp a

si ngl e,subpang nd_r.otat i Q e throtil O inthe first direction

o oot a8 PR Bt et b RbbuEs Sl et e Plerct " Gt v ect on

i ncludes nul tipl e sIHertang@bowdt/ids natldkiets) slafuld deaemhlty bé tddersRdditarefdneo f i r st
direction né?n1the regliggﬁﬁgsi i on ovEr qﬁ%ir t subrange to.a first
rotation PELHRS BHeLAIEE PBY R HEFALT Ve HFakT HGOVeRA PHEFESt at i on of
t he hgndl BerenGEbElABe mdefstooliSo émztua& gwﬂvﬁf_éﬁé ihieQet vﬁi*.lﬁitha_reﬁlgé.ond subr ange lto a
second rotation positjon can demand vehicl e accel eration. | n one exanple,
the first subrange e Hineiratie cHbotpeRts ?%P@&n&&%&(fﬂseﬁl%?%ﬂw@bw t hi n
about 15he gbireditedMat Mumebdds AodifiatidmtaAd othanGodiiing dah 8¢ 8&vakl by Midsdi N about
10% of the total range, and the second subrange can include a displacenent

wi t hi n t hékileshigiths a1ty Heatwers obthesmbpdiments desgribecdhhsiein i Bf FrEphinedgsepptaied,

control, $iGBhAseR altPidedBHEEd B/oenPit0 Bihe PR imdMd rrdrekdr St wipaiet i On of the
brake control travel, such as about 10% activates regenerative braking,

and f urt hepdesteadthatdhe appendgd clebnsaie ngmdediosowirall spdnodifjessignsomdpr aki ng,

such as frj.6bd; Ki ' bid ' ; the regenerative
B aki mg.  FR ey B b A e PSRRI RE e a i ngl €
range only and positioning of the throttle 30 in this direction provides

forward propul sion power.
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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
t he ground), although other vehicles can have varying reverse speeds. In
the preferred enbodi nent, maxinumdriving torque in reverse is greatly
reduced_conpared to forward driving torque, and the vehicle speed is

i mi t eI Mbout 5 nph or to a wal king speed. In one enbodi nent, the rider

30 can 1pref9wé}%é1%§9@@@onﬁ%1’%ﬁ1?ri9iﬂﬁr ation via a switch on the handl ebars.
odi nent, ’ -

| n anot her enb the twst-grip throttle 30 operates the vehicle in
rever se when throsild mcimtong golttorhandl ebars is positioned in reverse node. In
yet anot her epbodi nen contrqller 118, determ nes.whether .t he tor is
operat ed for PYADY, BropRtg if%(@“e&ﬁm%&}w%‘“ﬁ&%?@%‘?nﬁ%eﬁgf
2007/ 146924 ktnURd QpélaH0 884 riRE.er m nati on can be made, for exanple,

h

dependi ng on the present speed of the vehicle (vehicle preferably includes
speed sensom seugon&ctadactloss dssociaivnrwith arleast gie ofthe fhapilelapd thrgjtlet i ng t he

handgrip in th ter-cl i irecti ' : i.ght - hand
o1 de oriring Br Bt iSOt ST G bebiethostERe i BrutE SR ipetelet "
handgr itk inBufithify FRROS i theRotiab 8&k afd cittibh, Bathahtinegsigaildiasedorthaki ng in

normal forward operati ngm_m)de,_ and reverse torque in reverse node.
| n anotshiesed @ptiten frassentreljing matiyaPewreT el Yeideieandt i ve braki ng demand is

managed b is i . f.r hcl.ey:

Fetarer at? o Ipfis BhRgatenkifio taioldy BIERAE AbubigMAbe dtiIgolition

hﬁgdabrvﬁﬂﬂ;esl&ﬁt ﬂuﬂhb sérﬁ?ne the biﬁsiﬂga ﬁ@a}nblydﬁalf i gf comifigmgd ¥Or aiphying a ldsaert‘dhaisst?_ )

enbodi nent, the throttle is used on r forward or, reverse power..The

Cer m ~ HOUROIIC Kuvaid s neDHEh pRS GHOURR e Her 46 1y SpRlacrfemd cbop gl Rasiter t o

both t Q)%] Rt ﬁ&@ﬂﬁ@o? ﬂmﬁ'ﬁf}ﬂ%ﬁrﬂa@{gﬂotﬁe 'isatﬁ%ﬂa&ti FINTRR RurMYRANR on @ebond
oul e under st

nunerical ranges herein s ood to include ‘each whol e integer
Wi t hi n sidegheraofje. While illustrative enbodi nents of the invention are

di scl osed herein, it will be 15 appreciated that nunmerous nodifications and
ot her enbodi nents can be devised by those skilled in the art. Features of

the enbodi merdeS04R8 e6ntRA4r BRIRI1NwheRM the s6RBPisRefticsedratadng amt er changed,
and/ or rearranged to generate other enbodi ments. Therefore, it will be

under stabselutelpwsitiohef gspbrotibaiwishentrequariee mevemerd@i thy wenide- al | such
nodi fications and enbodi nents that cone within the spirit and scope of the
present invention.

3. The power control of claim 1, further comprising 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, 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 3, wherein: the throttle 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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CLAIM5 1. A vehicle power control, conprising: a throttle nmounting
portion; a throttle novably nounted to the throttle nmounting portion
and configured for mani pul ation and operation by a rider; a sensor in
contactl ess association with at | east one of the throttle and throttle

nmounting portion, the sensqr, configured for sensing a ppsition _.of the
throttPe witlhe pegfslé%qmrpg?f ﬁ@mr@;ﬁmﬁ?rgcwwgh? S?RPO?‘H@@I@@?&S%W&E% one
assocl o ﬂﬁ%&}%@ﬁc Hﬁﬁﬁ;@@&{d&ngor%ﬁmbing%gﬁgme RithRsRRIRAH: BARE td GHent B

controlling tive power of a vehicle; a throttle biasing
assenbmaghetic alil lin e ptddytebnhmed brienthtiornwhérthedhvatttisis in apredetimized posibon;wi t h

respect to,the senspr, the biasing.assenbl ei ng configur far applying a
| esser aB?ti glockipg pembeycopfigiyred g%é?%“?% erfé‘ﬂ%/‘?rg CpBsy ‘[nisg}"lg%ﬁgﬁe%]ée‘fhr ottle
it f] edit f] gbﬁﬁsﬁ wheR Eﬁéh%sﬁrogtié ShtaiRes td 1ePiin 9A1d dribhthGdn &f 86 nidpgEROhekban when

ottle is displaced fromthe neutral position on a second side

t her eofwitlespeattopbevesmseronith tie thiottdd iai seidipredtermined pasgtiondns erlibraingdhg i gur ed
-for..sensi ng an absolute position of the throttle wi thout requiring novenent
of the®#Pbttle. 3. The power control of claim1, further conprising a
magneti c nenber having a magnetic field and associated wth at |east one of
the throttle and the throttle nounting portion, wherein the sensor is

confi glred tldepewsecartiel phejaia Pclurthen epmmgisggsiireaded pwaiber bayieg thrgds

throttl ej S N ' [ i tion of
the. g ARee P gpfe SRaEh I SR8 ARhRS: ITh iERRAhA A WENE T
cont r olthrefided| raéribe? andoemetises firktent Beaind| threhdedr mirddathet saad fatibRrwitixi s; t he
magneti ¢ nenber has magnetic pol es. di sposed .at different .radial and

ci r cunfresPesitt gich Qﬁl&%&@g faat @i in Sﬁlélsfb\?@a% Pseqiation ?%‘I @Gﬁ?ﬂ%\% ’cnﬁ@lbﬁ‘é‘dnet ic
field : j ' : ; ' 5. The
power g%%%gﬁﬁégﬁ%%ﬁgﬁﬁgg?ﬁ§ er%?ﬁﬁ?ﬂgﬁgg sgé&gaﬁgiﬁéggfgj%F??g?gﬁ¥iaI Hal

ef f ect gsippmgrtheads ifghe taeaded neertst trgrotatioabidplock theoruppert atenther wfithtregpect
magnetic field w thout requiring novenent of the throttle. 6. The power
controﬁogptgﬁgﬂ$13, further conprising: a support menber supporting one of
the magneti c nenber and sensor for noving said one with respect to the
other to orient the magnetic field in a predeterni ned orientation when the
throttl8e is The pawsr eetdtodphtlaive 1 pabéreindhe signd iaa pylskivigthrapdidated signaldar ed

for | ocki. t he, su r. r.10_sal .edet erm ned position when such
positiSﬁuggﬁgﬁwggHﬁ%%f%ﬂgéggﬁﬁmggﬁﬁg%gPﬁﬁ %tion of the magnetic nmenber with
respect to the sensor with the throttle in said predeterm ned position for
calibrating the sensor. 7. The power control of claim®6, further

conpri sk ng & herossreential pbekrin évﬁ%’i&ﬁ‘q B Eretls Birsig SHEEIR o ¢ 1

wher ei '}ési%é}glgsd'f&qﬂé Ithr?ﬁm?@v{raﬂds? a h@u&ﬂéﬁ?ﬁ@ﬂ wg‘lglg‘@%je@it {oQRe Winkdy, HiSiddMLaded

menber an nprises first and secon rea ortions that are flexible
Wi t h r esgedily being acifigtrébfor appl yingat lesseebian testhie dhrotilegaved the sewiadt i on; and
t he | ocki ' on ed for flexi the firs | exi bl e

ny nber is fi.gur , n econd f
portiod%mﬂﬁPEﬁpggﬁé ot %Béggﬁmﬁ gy s neyirpl RosIg O a€$§§ﬁ?ﬁ@? eaded
menber i At A8 & di¥plh@aMrdh TreRBAT SosTTRIFEY a Wcbid §i@SBREdofL O t he
throttle. 8. The power control of claim1, wherein the signal is a

pul se-wi dth nodul ated signal in which the pulse width is related to the
sensed fRPs! t”f"h%nﬁower 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.
11.  The power control of claim 9, 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 a second biasing member configured to bias the throttle in a second direction,
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9. The power control of claim1l, further conprising a throttle biasing
assenbly to resiliently bias the throttle towards a neutral position with
respect to the sensor, the biasing assenbly being configured for applying a
| esser bias to the throttle toward the neutral position when the throttle
is displaced fromthe neutral .position qn a first side.thereof than when
the t hPBPYIE ﬂilf‘sf?ﬁr élb‘?céi@%dofpf%‘ﬁ&? &ﬁ‘“éﬂ\ﬂ?fﬂ%ﬁls W ‘le Hﬁog]ﬁ 15,01 &Eéﬁ%"‘@i Sifte
thereohwn%gﬁhghﬁtggwpr control of claim9, wherein rotation of the throttle

fromthe neutral position in the first side demands accel eration, and
rotation in the second side demands regenerative braking or reverse power.

11. Th trol l.ai m.9, . wh i n. t.he bi asi nb i :
first BPhet be peRBLronghel GRts VaramGe Pthg ars i ae PRy Sutd ey on
from t g filst Sihsifg SRnibRVANA bidiRghRiciaion WiRtHthe (HBRRAGhdi RS tREHIERIEBoth

configured to bias the throttl€ in a second direction, opposite the first
di r ect ithenfirst ndmeowiddrdashandyhe second biasingmenbere in bipgag pwsorigiohwithéhesecond

i asi nd ReESne bR ofpeatlnd PR ARG E o f g Rb A ol ST 1 TN

bi asi nghaRAs bathcomsidd) the throttle when the throttle is on both the
first and second sides; and the second biasing nenber is in biasing
association with the throttle when the throttle is on the second side and

i s di sepgag fr . { : i diL hshnShae.

13. “Thd ponaie Bt bt BE Ak F, WhEtR B8 shiibh mdtnlch B Bfrie g 2

t hr ot t lpertieaumdiing the contadtleansbsbdation Witk tizothtadde.| ess association with the
throttle. 14. A vehicle, conprising: the vehicle power control of claim1;
a motor configured for providing notive power to the vehicle; a controller
connectigd gy (/%ab,"ﬁ%rﬁﬁf%ir%': HA IO WAL ARISRIARA { PmbRHIEnfif\GedRIOr tO
operate at a power |eve ependi ng on the position o?_the throttle;, and
‘hand| e poaviding omftivgpoesr focthe stldelej mgonttrdley edrinetied taveseiwt ithe fignad énsuthe | s
associated with the handle bars, and the throttle.is a fwst.throitle

Tount cd T AR Be B B Rety asyves reEiereidipE RPN ¢ e and
steer theuhanth Bardd® Bars cdifigufed@b et @ndeRehicR) ivhelein HORPHsos is@soctatéchr ot t | e
nounting portion; a throttle novably nounted to the throttle nountijng

por t i orwithidie bandle Gans candfthe threlitle pup visbireiHe meyaicd e 8ie hopdlg barsgeaspablysensor
in assqciation wth at t t tle and throttle nounting
portio%?fyﬁﬁrgﬁ)ggge@%ﬁ%ﬁgﬁﬁgg%ﬁ§?hgg%§9%g£§£position of the throttle with
respect to the nounting portion, and generating a signal based on the
sensed position for controlling nptive power of a vehicle; ang a égfottle
bi asi ndJassehBERICE HOMES PRt OPIBISEE: £ HEOHIFABINLZL POHRINHE IOWEIRY APl

posi ti | £ ol 'éfﬁﬁgu&ﬁﬁﬁﬁﬁhk,ﬁ hB31ti6PBY hour ed
for app ?#%%Pgtﬁigggﬁe%?ggﬂﬁ%ﬁﬁﬁgﬁfﬂ?%§§$%htomard t'he neuprgr pésit?on when
t he t hrriilet;lassehsordn spbeiaton fvithrat teast amewif thed thpddé endothrastle molinting pestide, t her eof
than when the throttle is displaced fromthe. neyiral sition on a second
Si de { 1B supor SBELEH SPrEnBNE PG AL CoBI proaiipt e8pe IS Hicr o bi aging
menber xﬁ&ﬁﬁing%ﬁﬂmt, anp%fﬁtx%re{tiﬁi% alsigal bAsed ioR the ekt paditioncbi EhtioliE hbevd i r St
side toward the neutral; and a second biasing nember configured to bias the
t hr ot t |pewen ofia yeldolapandi # Gratile hiasingpessimhdy tcrssifientsy bigs thedhiodie towgrdsreovi de

the greater, bias when the ottle i n. -S| the first
Si'de. HeYEH TR TSR B Lreonel° Banriear e Bube SrSBRkH SRGRURAER, g
por ti onpplying a leBsdr MRS t tHRvEDloyafDibRinedtrdlokition tlentthd @retdel i disydagedr t i on
and configured for mani pul ati on and operation by a rider; and a
sensor frem gesmcate] positionsaroefivst sid thereal than whaste grattisas displagst fsomthe ang
throttl t ortl . AN | : j ition of
thet SRR ER LA ¢ Bt oreilhe SHEAS L RhLATRIRSRCE PO
associ aiiagiy membegemeizaicdng bias shethadttlé ase frso diredimndans det fposiidé omwafdr
controlling notive power .of a vehicle, 05$£%h§in the sensor

t

. 1S .
conf i gURRBCYIEH; ArisTerpNddtiosng Bembsr sRpdiurest threfflpin # &ecppy HBERLON.
requi rifo SRVREE 3t die 1d HoideliRe greater bias when the throttle is on the second side

than on the first side.
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17. A vehicle power control, conprising: a throttle nmounting portion;

a throttle novably nounted to the throttle nmounting portion and confi gured
for mani pul ati on and operation by a rider; a sensor in contactless
association with at |east one of the throttle and throttle nounting
portion, the sensor configure for sensing a position of the throttle with

respect t¥-t heBIRIE RO ep PRI VALOMRISN%E cont act | ess associ ation, and

generating a sj le%gﬁgngﬁoﬂigﬁ; sensed position for controlling notive
power of a vehicle; an a magnetic nmenber having a magnetic field and

associ at ed wi téithadttlé emsablymeovnted: théhe thrajtle hwuatieg pértion Aadeenigumsunt i ng
porti on,e%/\/nerei n. the s&nsor 1S confilgur d to sense the magnetic field to
Ob >

sense t helohBERBUAogANT ARTEHOLPY f BIT #80 The power control of claim 17,

wherein the seg@korif c6MAl@s bRdcihfén SRR REstldAE o fHe@hotld 41 tRfotfldie
magnetic field to sense the position of the throttle, 19. The power

control ofowitiignoztion, Heeteasar conligured frstseesiniabesiticfbeidbe duattly Wiy nanent

“agnet | ¢ foieet R RERTE R R R U s PR WepBRERER bl CC "

ori ent at i gRed@sn theehdtiqhbition ifer dvaWelling nZdtive Poevepofievelddaf rol of cl ai m 20,
wherein the throttle is rotatable about an axis, ., and {he r}gﬁf‘g&%&ﬁ pol es
are di sposed avheremyithe agnsorisgpafigusediiarsersing Y eI POSHION9 & respect

to the a%%t%@e mgf’&ﬁéf}tﬁ’?giertﬁ*of@é- claim 21, wherein the sensor

conprises a [ fect sensor configured for sensing an
absolute orientation of the nmagnetic field w thout requiring novenent of

the throttle. 23, The power (ﬁontro[ .0of claim 20, wherein the magnetic
pol es arelBi spésvéhlcéetp F CaptENt CUBRIEHMIF i ¢ | ocations with respect to the

axis. 24. The, ppyRE nfRtih®bo@bonc! @i m 20, further conpri sing: a
support nenber supporting one of the magnetic nenber and sensor for noving

sai d one with z#gspdemaveblymowtitibio thothyettle mounting peidiwatahd cenfiduged n a

predetern.ned ori «%ntati on en.the.throttle is in a predeterm ned position;
and or 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; and

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.

18.  The power control of claim 17, wherein the sensor is configured for sensing

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

19.  The power control of claim 17, wherein the magnetic member comprises a

permanent magnet.

20.  The power control of claim 17, wherein the magnetic member has magnetic
poles disposed so that the magnetic field at the sensor changes orientation as the

throttle is moved.

21. The power control of claim 20, wherein the throttle is rotatable about an axis,
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a | ocking nenber configured for |ocking the support nenber in said
predeterm ned position when such position is obtained to retain said
orientation of the magnetic nmenber with respect to the sensor with the
throttle in said predeterm ned position for calibrating the sensor. 25.

The power control of claim?24, fyrther conprising a thre d nber havi ng
threads oy ?%@En?tWquFéaFﬁé’éP?qea,at Feaf {:?%ml angglrf%ggﬁfﬁgﬁpfge}?@ﬁber isin
t hr eaded @fﬁﬁ?&h@&&@&e"é@x}sh the threaded nenber and conprises first and

second threaded portions that are flexible with respect to each other and
that are in said threaded associ ation; and t he | ocking nenber is

configured for_flexing the first and,second flexible.port. Lt h respect
to each er le?p%}Y?r%BP‘ﬁ‘Sl (%gﬁiaélﬁté’g’#’elieﬁjet AP H e PR &1 %gl}tolati onal | y

| ock the guppAEd: s&?s@p@(ﬁnﬂ’%u}él‘i o SR ahQbkdlBteldticatatib® of @ mabhetipfividr control
of claim25, wherein the 1ocking nenber conprises a fastener. 27. A vehicle

power conwitbdyt recpng ioMemery of Hreghrdtiée. rount i ng porti on; athrottle
~.nmovably nmounted to the throttle nmounting portion and configured for
mani pul ati on and operation by a rider; a sensor in contactless

associ ati pn W The péwéredstrolste i 300 eheleiotht neagaek péleoirt Idispomdriti ng
portion, the sensor configured for sensing a position of the throttle with
respect t differpat pesgntriclecasions weh respaetitn et act | ess associ ation, and
generating a signal based on the sensed position for controlling notive

- power of a vehicle, and the signal is a pul se-w dth nodul ated signal in
whi ch t he2qul sEhavpshdr dostroledfatianh 200 furtter senpesingrosi tion. 28. A vehicle
power control, conprising: a throttle untin a throttle

. portjon;
movabl y nount e SYRPOFHBCTRRRT SHPRAUAS Bifft Pge H@gP&Efrq‘nﬁlﬁher@GHst@ﬁ?F K8 for
mani pul at b%@in%@%idgitﬁ%rvﬁﬁl RBpddY toAthE bHRF io orient theBnARREOHeldngont act | ess

associ ation wt |'east ‘one of the throttle and throttle nounting
portion, phrdetsenised osonitiqquwkeh the threitleds g pregasininethpeditiehend hrottle with

Gener ating a ‘spiPegaeaRghn CRrel Sndadpt B rbne BeARENEeRa Ty ot ve
pover of grMelirfingd psdiflon when sihipdkidbh iotthiasd tGretssedbYertationastithe ent | y
bias the throttle towards a neutral position with respect to the sensor,

the bi asi mggasisanthberyetnigspashia thepengor with shahpatiensardrrgdstenspiged ¢ o t he
throttle toward.the.neutral Ltion when the throttle is displaced from
the neut r P %%lfotrl’c%hbrgtgﬁgdt% isglg't%}'si de thereof than when the throttle is

di spl aced fromthe neutral position on a second side thereof 29. The power
control of claim?28, wherejn_ rotatiqon of the throttle from neut r al

h
posi ti on P# t hdhe ppyer comirel efesidifie™ I SPIPTIBAE 24 a‘ileéltrﬁ‘fm%?ﬁaﬁmlghe second
side demapfls, 08 ARERIJ 46 (R6AK! RHlerRin: T €VEr Se power.

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 Jocking 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.

26.  The power control of claim 25, wherein the locking member comprises a
fastener.
27. A vehicle power control, comprising:

a throttle mounting portion;
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30. The power control of claim 28, wherein the biasing assenbly conprises:
a first biasing nenber configured to bias the throttle in a first direction
fromthe first side toward the neutral; and a second bi asi ng nmenber
configured to bias the throttle in a second direction, opposite the first

direction, to provide the greatey bja en the throttle.,is on the second
side than on thETetle érfo"éb]éfér.lount%{ﬂo t%@“%wuﬁlﬂ?ﬁ pytiogpnd F%l‘?f}%u?%{] wher ei n
the biasipg oY% ahd Ogaj_a{ijngw gdigsuch that: the first biasing

menber is 1 n birasing association wth the throttle when the throttle is on
both the firstasmdosiecontictdsd esspciation with at lehstens of tredhhitthsanithrgtiber is in

bi asi ng association with the thrott when the throttle.is on .the second
o G and TOUGHEACTHYb i S RBL T T BT MLA PO P BE BN he 1 st

side.  32peghbcy RIMhE HRURGNE poriBR! ihThe cordPREdsHsREiatRnt ﬂf@%&lkﬁtiﬁ@ﬁ@fgnﬂg _
portion; a throttle novably mounted to the throtfle nounting portion
and conf i baseddn thersensedinositian iferrcoatrdllimgenctiviemewisy oba veldele; and the sigaalsensor in

com et o5, AR SRy ST BB G IR B 11 L

throttle phsitiod espect to the nounting portion, in the contactless
associ ation, and generating a signal based on the sensed position for
controlling notive power of a vehicle, and the sensor is nmounted to the

throttle ppunti ' i S0k contact| ess association with the
throttle. Eg)'33. A}%\b@ﬁe{éﬁv@&c@@ﬁ%%@ﬁéﬁ&g vehi cl e power control including: a
throttle nountidgotdemidudking portion; a throttle novably nounted to the

throttle nmounting portion and copfigured for mani pul ati on and operation by
a rider; a thrgfile snagblyi mowte inchr eatts SwEhag PERioRepA csfeﬁj%%ﬁt one of

the throt fdr%aﬁ’l%létﬁh%&b@ex?ﬁ%%%?%d@?rti on, the sensor configured for

sensing a position of th rottl'e w'th respect to the mounting portion, in
t he cont act | ess sessninicatiaoticss asmbeiptne mathian ipast aiegh die thargdelarshthtdide sensed
posi tion In%{lnt(fr?gnlgorrgcl)rll,itﬂegserﬂgélj c\élelﬁgl(x)r\éﬁ rforos]:ensa}ng g Ei)s(ijtigﬁ 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; and

a throttle biasing 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.

29. The power control of claim 28, 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.

30. The power control of claim 28, 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

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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a notor configured for providing notive power to the vehicle; and a
controller connected to receive the signal fromthe sensor and to cause the
notor to operate at a power |evel depending on the position of the
throttle. 34. The vehicle of claim33, further conprising handle bars

.I's associated with

configured for_steering the vehicle, wherein, the sensar

the hand| él-bargﬁe BT ORBtrOlaf Tt e e biasesFSamily it ¢BEIF od to ¢ he
handl e baggyfiR4. operating the throttle and steering the handle bars. 35 A
vehi cl e power control, conprising: a throttle nounting portion; a

throttl e novabthy firstlbidsag membérds ibiasing essevianon mithple thratle sbedn gdenf i gur ed
for mani pyl ation and operatiaon b .rider; a sensor in association
with at | %tfleb%‘@labﬁﬂlﬁ%e{“ﬂﬁ’@tsf?%ldgsﬁ%est%ttle mounting portion, the sensor
configured forg3eB8si®iRAiRaathbaNs f blfifg bioekiidewithtihe H&SAEGheh het he
mounting portion, and generating a signal based on the sensed position for
cont r ol | i tigotthe s arethp sevend sideand ehdis¢ngagerhiom the thregtle when theethtsitdgisng
..assembly to.r itli.(gntly bias the throttle towards a neutral position with
respect  t PGS, "t he biasing assenbly being configured for applying a
| esser bias to the throttle toward the neutral position when the throttle

is displaced fromthe neutral position on a first side thereof than when
the throt8te |4 whivht prved cpriéph €HBPHBRE T al position on a second side

t her eof ; wher emgwgﬂgdﬁﬁh?%oﬁ?ﬁe”b' y conpri ses: a first biasing
ed 1o e

menber confi gur 1as tottle in a first direction fromthe first

si de toward t hg thetiemadvabBnfounted to the ehrogle anshnking pon@nraadhenfigoad i gured to
bias the throttle in a second direction, opposite the first direction, to
provi de t FE meanepiiatonand OPGHREAN PRE MidsFot t1 e is on the second side than on

the first sideggensorin 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, and the sensor
is mounted to the throttle mounting portion and is in the contactless association with

the throttle.

33. 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
a controller 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.

34.  The vehicle of claim 33, further comprising handle bars configured for
steering the vehicle, wherein the sensor is associated with the handle bars, and the
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throttle is a twist throttle mounted to the handle bars for operating the throttle and

steering the handle bars.

35. 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
mounting portion, and generating a signal based on the sensed position for controlling
motive power of a vehicle; and

a throttle biasing 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;

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

a second biasing member conﬁguréd 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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