ELECTRI C TRACTI ON RELATED APPLI CATIONS This is a nonprovi sional

appl i cati owoclognsshng the benefit of the priority date aqfetMiRicosS:

A an Harris, US provisional application nunber 60/774,732, filed

2/ 21/ 2006, entitled "Hybrid electric traction power system for noving
class 7&8 tractors by nmeans of a drive notor attached to the power

t akeof f (PTO) of the tract orERBCTRRIG TRAGCTIQRIconnecti on point, "

whi ch is hereby incorporated herein by reference. This is also a
continuation-in-part application claimng the benefit of the priority
date of 10 Warner O an I—laR:E@'ﬁ@r&ﬁﬁ‘l%\ﬁ@Wéwspatent appl i cation
nunber 11/374,709, filed 3/14/2006, entitled "Fuel cell-driven

auxi liary systl@fy® HHEPREEREA 2pnlstion slhimingghe benelitof fhemapgity idpfe oF Pamat ed
her ei ns byoretieienesprovihibsl aphtdicehintd: 6,810,762, idB/NY1006 ichitlcl® HyHrid
utility application no. 11/558,786, filed 11/10/2006, entitled

"El ectri cS %réfé’tdf:tb%‘"p‘%ﬁ‘i THOT SO BB ¢4 B HS P8 dreps o (v meter dirdist e
15BACKGRQUNIR poived talkeaff (2118 of My @idtdr@Nransmission PO cPiR&&A hoint)VeORLH @Mereby
concerns a drive 1t‘r_ai n _ig?(_:l udi ng an internal conbustion engine

("1 CE") cOUHEcY e b 515 %Ssi on having an opening, and, more
particul arly, Topfhcasonsoatimueioadh-pcappiitation aachitgianisheT odev baaitg aupbi ng

the electsic tor, to the transm ssion via the 20 ing,..e i
the ofCe PrEemRhEodd ShPueb FRM Siahar e’ el P H A% f4pe

| east cerdngilal ‘| Fvelercllalisenwogifiaty hgstdnChnd sethalviereldr, bf fich Baselyi ptdrainaf
Rel ated Artf., by, referehf Certain circunmstances, trucks powered by ICE s
idle for T'ong-intervals and sporadically nove. This may occur, for
exanpl e, whi | éhiwapilicatpnalso plemtsprianty tot/Hetilitg trapdicatign as.6 4558, Ms; eover ,
2_5' t may ﬂQ(FH';’IOf/ﬁbé,l%gltitnadPtfégd'iggraytpqnaquicg'isq{g%‘a{;'glc&{)graljeﬁ)ﬁ"g%1%29@&1‘611(:6.

| i kew se, for both entering and exiting a staging area. hi's use of
| CE sijs in sone ways undesi r abBACRGRIDMENMmSsage and em ssi ons of
heat, noi se and exhaust in these situations are very large relative
to the di stanggsq bPie hodfRAr € noved. However, an econonmically
feasi ble alternative has not been devel oped, particularly for |oads
handl ed by healspregnyinventigctoogertsealivetrain mglolisg aBidletnaj @mbeftios ewise,
known to " i, i af | . 1.1 jd. ctric
veni ol & (“EEVAPTGPEALhEp TRl BELEL W bR TR BB L o
an | CE f glectricaeatqrgnd trgnsier devipp gpunging the clo@n¢ epter to Thvdrapsraisséon iothever
nuner yus dagﬁﬁgg-@lkagﬁngt e LIB&riUS& 000 sﬁéc%@&]ff b&wéf%%% trakn during at least certain

intervals when the ICE is powered off.

Description of Related Art
In certain circumstances, trucks powered by ICE’s idle for long intervals and sporadically
move. This may occur, for example, while waiting at ports and other staging areas. Moreover,
25 it may occur for both picking up and dropping off loads and, likewise, for both entering and
exiting a staging area. This use of ICE’s is in some ways undesirable. The fuel usage and
emussions of heat, noise and exhaust in these situations are very large relative to the distances
that loads are moved, However, an economically feasible alternative has not been developed,
particularly for loads handied by heavy duty, tractor-trailer trucks.
30 [t is, of course, known to use an electric motor in a relatively small hybrid electric
vehicle (“HEV?™) to assist an ICE or even briefly preempt the use of an ICE for traction, i.e.,

moving the vehicle. There are, however, numerous obstacles to the use of electric motors,
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particularly for applications such as descri bed above for trucks. For
exanpl e, th® dooadssibor trucks in staging areas are pot giri@hboogdsh
greater than what is encountered by conventional HEV's. Wile it does
not address all these matters, U S. Patent No. 5,558,588 ("Schm dt")
5illustrates how an qgbstacle re rdi ng rotational |oad transfer has
been addr RERRETY for EpRicHoRT Bk @ Bg’o"eﬁ@r ki Fr exapplssthp dedsfor
hybri d trargninsebiapakararagotddEMyi xﬁtﬁﬂh yeledr @dh WL RlehdRinklfed 6 EQReIBADN
and pl anet ar%/ gear set within the hybrid transm ssion housing for

t r ansf er ring g rotation fromthe electric notor to the transm ssion

out put shaft, Witiicdthiosaywt aldses kethele imaads, ys. thtentINES SEV &% (Wchhideegar d
to nergly. ne obst gcl tea may . be of
et bt s BB B s Sub PR DB TS A s e of
pr obl ens. HAHat A Schmid ilstkeds, 1mzbappha)snt®m11 Sn:l'ammdtf uatwdangetéemt: ntmfon

et ci o s e BRI ATR pqRalPdurry b BB LB R o Te G s

t r ansni ssiromthe Slegige mbiverehatrasmission duttuusheft,of hi¢hr ks ot Kll’lemtbb/yhel INE.
servi ce, . . i 1§ t n 1o-the
use of el %‘{1}%’ ?\Ittgpc%[)t%qg getggrﬁﬁtts E?%Obgtré% tlgqea%‘ifg sao%%(l:iﬁtt?ht mgy%% % 1m1 ed use for

ar r anglenethe problam deddbed dswein dbp‘cﬁromdl signilamdoblembsa fThatad, yn @U@Wo mib'ehte?hﬂtmzdt

U S Pat e'éﬁ‘;’dné%@ﬂﬁnt@bl%%@l 11 g%lﬁ% IC% \’%EILIQ%’S%H %fa&! 1991%{0} 'tl?erl/eg 16%
conventi onal ~ power take evi ce passen er vehicle

order to qoa%@ﬂwmﬂ@ﬁtwrorﬁ retphébct/\eth ¢ kybgd rf@Emﬁsmon Pinedhihergare a@nikgude
further ddf%%l:l@%@t@enﬁ?ﬁt R LR @p}gf)acf’} a6 (HBI%%\)I& AR rRR e iRRbLer
and secondary transm ssion coupled to the vehicle's convent I onal

t ransni ssYSHICOMEPEor dhaftviden or der 20to return power fromthe PTO for
novi ngs t he vemli Gl fiot ﬂ?d;lﬂ%&h&ghmg@re&mwﬁdié E&ldﬁel@ﬁ\rcﬂn%ﬁﬁmcn@ﬁ)tes

not reqw re repI acement vehicle's ori gl nal transm ssion,

has ot herUdi St Antagéd!3 RBbka hiisqlesedbe wilitignplereopentipr P‘t“f?é”#@c

oper at es (Fuitd™ fdvige td anpa@crcd%t vEIGc1S HRRdCY roRQMBbwEQul SrenRERcf.anck aghi ng.

Al so, power logseﬁ thro;cg t he, hydraul i ¢ punp, hydraulic notor and
secondar y "1PRs i 8 fE eyt %’ijﬁt“P’éPfalﬁgﬁélfceﬁ“ﬂpnbydt%‘hbfnf)@t gt FIG

1A, | det alJeﬁ)naehjfttsthﬂlvyﬁhoﬁ)éou@leﬁ@ﬂtﬁ@ﬂéhhcﬂm&ion%-ﬁ%rﬁ[{ﬁt@ﬂ@ﬁﬁlﬂ&uq&g@lﬁga?o;ﬂ&y
apply,to the transm ssion 1 a case 127 defining
a por%& 1297 NRP K" MEndh gl A R T T wattﬁ?atgém&r:atﬁé“ 198,

| nter nal wendusttdon @ogiqne r¢fhdche)t oemanciqﬁdrtaéf tngLih@nﬁ@mlt@ielt St HaOother
transm ssj.on | a 5 Vv 120. other rds, ICEis
coupt e i SenRR kPR 6 Riith R e s b S il Bk Evetino
coupl ed ttotherrpatfor ]J%mgf Ahbﬁﬂmﬂfl‘ Bsieotirol@Pthe BRFNEA SivhS Sy @tulib2dtdiasd a
transfer gearn. § )59 IBD e b taltnﬁ{iut shaft 125. As shown in prior art
FIG 1B, a conventionar” power t'dkeof f ("PTO') 140, which is a type of
transiser devi Beferring® [aioca$EIGlleB aefls ot sigwant openemignd! Ao anadgehes sipor t
124. Cas ansm case

to ali gneaéé]éé @%@%%@Qﬂﬁgg& ml%ﬁ athsm] 1%‘5 é%sra Cﬁfsl% “PtS 1%3“]%2?@%@%5
gear 130 !movmcah‘smcwvmfp at@@s plas IBB Icitormvlelombmm engiifvi (Y CaT)cankbate Nt
conventi qpalLy & t. r h 110 Vi a
PO ahat sy FRARERLRSERen 135 \BUEh 4 Wb G Rl o) o5
di scl osesrank@afis & of dgvEm ﬂl@tm&}edeyclsﬂcbWOStpetédd topmuat 5o tzdltsmtsslhe 122.
teaching of JeqrzykiaWikhs ndshG 308! d.eat t

5sl ow speed oper at %%on Fs Vet er lec# o3gg&pieﬁ tJlg'?mgha‘t‘&r%g & o}{m’q li(nﬁ”
Jedr zykmﬁﬁlﬁlﬁ IBhecanyeptipel pewer takeoff (“PTO™) 140, w ncia isa typc of tlansfer devwe has a

case 142 defining an opening that matches port 124, Case 142 is adapted for bolting to

transmission casc 127 so as to align case 142 with port 124 so that gear 141 of PTO 140 cngages
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clutch is disengaged for the creeping node of operation and the PTO
is used towRHoop@gsy into its transm ssion shaft from I
nmounted el ectric notor. The electric notor is energi ze%ﬁ&ggﬁ%g&sg
generator that is, in turn, driven by the tractor's ICE. As in the

t eachi ngs of Ohke, Jedrzykowskl s disclosure only addresses a limted
set of ob&eabi0estr WS@WSIp@g%Zr & it convirgiopal eBlgntrrah Opuendoamnainchiigbsblchas
the di saer@aamgsmLéﬁ%nqqegel%ﬂ s 9fo JillPrd e fhd | TRLE Y supplies the
power for creq;;G € operate full tine.

Thus, it shoul @éte’éiﬂ]ff’r é@?iaﬁéd Jpﬁéxkoa’slﬂé@&cnémlg&esthtme o aRAY firociyeduce
fuel Usagﬁova%etﬁﬁﬂeﬁaﬁblprlﬁ tl@ﬁca@ﬁ@é of I@&kﬁc@w@@qh %&Bﬁﬁﬁ&n 1'5@.7 rS9RAGSH, 91%

with the uyse of g novi n I stances or
rel ati %e|§¢°%?l’699 %Uﬁ’étéefys mfmedﬁ% Che@n&péé@oaclmgﬂod@mmcowm thetciorly

| arge | O&dl&chll@chﬂg@g?b‘d)fordll}gd‘eepﬁﬁ AHOSdhbrddidnind Elk@?&%us%ﬂbé l\»@\i" in¥ il’sn
situati ons such a 611 heavy traffic or around staging ar

novement W&?/“’Bbé%% f Henen eﬁieiP%HYa{%q“%# 916§41‘bmptosmwnanows CllWENTI ON

The presesta denaraoit tham, &ddlﬁ}e(ﬁﬁ@ﬁbyt e v saaok Nk 13@1%(4@&01116‘9&9&!(99 to one
f orm of t %II’IV n1|onlﬂ stemlncludesadrlvetraln w th
fod ol

i nternal “SHRATEET S X *desses o e sseptebstack Wathﬂ“rgé%@@ﬁl@ﬂ%“

havi n¢0 a ppehien artdakse dff th@maidvmﬁiub ekt hOer GRRIBSuANicE e bk dC
notor to t%hcewet ra wrﬂafﬁ ? via the The electric notor is enable
in a certain COAF \§ mBSftolfel"n%eg‘@élﬁ’@m to selectively power the
drive train dﬁhu*nl}]bl@tlldlbeaﬁiremdttﬁdtBntdiiteﬁlﬁmﬁh&V\W@@ﬂruﬂtﬂt@ fdc(ﬁalgésanﬂomr ed
cludes. a_ s e deV|ce for

ff t
guppl yi ng cnl; bloﬂp&{hga%r peGC x":h?qsg mg 1%/18?t1011-]1ﬂt tlécdlarf %féua égqu g mm%, tor AeY il e

a fuel cehtbittl‘ﬁh@es@ut m@tndﬂmlmesmcy: iThe hasd & e@pebﬁl]}t gt fohlhe; 1SQULES
g:;’!{ g% m@ﬁhbsﬂ&'d% a%toﬁ?!gltle?I{ﬁlck%np%’t%%hlalllly m bﬁtéaltho?sssu%oang} 1&3}%{‘.1&%?‘39@51 e the
char gi ng siging hlédbbatletlemvant iney HE(SEMMem ithgvel \GEbw.s powered on .
According to one formof the invention, in an electric traction
system for a vehicle haswmwt@mHEqWEmmwgl ne ("ICE")
coupled to a drive train, the drive train includes a 30 clutch

coupl ed to anlheripeentdrvenionddeesghy foregoimmuietth el osyrding tn dmedbrodeshean

el ectri c ifRAQL, Adited 11§d11ﬁ!@§i<ﬁfve@%¥'\ﬁﬁﬁ ah Wtexﬁf{l GL@& n!cq 115 Pﬁlﬁﬁé” YO0 @d ot e
not or tOthetransmSS|On Ing for novi ng g

al so PncPHgewission heyipea pawsr fekeodi Rost A t@a{’fPlydewéﬁwﬁeléq %DoﬁiQChe? rrmsmoqo the o

suppl y 3t1a1h1;@m1’0nfvﬁrthéﬁb@t Y b1BGriOhoth 1€ eBRE & Lockih ko) 1g@1tat!$1 %lﬁ gﬁé%al n
i nterval S i S powered off. The system also 1nc

control s "t¥H ‘l“’ﬁb'rpé?ﬁ’ ot (§e %‘h@lﬁ’ldéﬂ dHBS Hosppusgraininseelrvise thedel v@bycled off.

I n anot her aspegdtherbfict ﬂ}@-%f@hﬁﬁdhﬂﬁs Damr@ d@@%@l‘j@lf)ﬁiﬁ'ﬂ@&)v@m ROAL cif B
accessin ?fhe t ransm,sSi on mg}géﬁgﬁl the transfer device has a case

T xod t oI FlesRuRs dsios pay ing teflaf 1 Wercsvigigrasindido p bateengages

t he t2san¥he S}Stc@ﬁcxhd’tbphﬁy ificowde abasf ﬂfdralff@célf@nﬁélﬁ@ittb Ohr @ thd Igll@cm?l ectric
not or . dno 11_110'[ her g% ect temincludes a noto

control | er, whérsih*Phe Yourew lﬁ(é\}?“ég‘fg cRbghpeiag pf o E‘Eﬂ?m ydhe 1§t he
not or vi ahtrhee EtiOpoveontanol | er .

According to one form of the invention, in an electric traction system for a vehicle
having an internal combustion engine (“ICE™) coupled to a drive train, the drive train includes a
30 clutch coupled to an input of a transmission, and the system includes an electric motor and a
transfer device for transferring rotation of the motor to the transmission input for moving the

vehicle. The system also includes a source device electrically coupled to the motor to supply



I n anot her aspect, the source device includes a battery electrically

coupl ed t owdaBtef controller to supply electri Cﬂtl) Fog
the notor, wherein the electrical coupling of the fuel TIQ%}W{O(()JS?{]G
notor is via the battery so that the fuel cell is operable to

recharge the battery, In another aspect, the controls are

el ect ri caPMyr &5 dfisinetringof hanehidpéuring letleat qchain inevakoylom UGNt fqlolvered t 0
ener gi ze bneTiRls@adh higo ARLA% C&QI%EQ:BI%%\ dttapengblg@%ﬂ)%n It(QQC%L clﬁ&waant her
aspect, the denand signal is a varia deman nd

ener gi zi ng of 1M anothef grgechthectanpraissionias 2 pase fiafiering ﬂ\walﬁ lffabtcessemelnegl zing

such t hat t1§1@1@3§101ﬂtﬁ1pﬁt|21@d e ke ddvsoe RO Bdg &)ﬁﬁ@@&l@lﬂﬁh&?{;d&@ Wb tﬁle
vari abl e |n anot her aSpeCt t he cont rO S I ncC

a thr o% t téa“g‘%kj‘%é{m%g} aga5 e 1 %@W@%@W wisferingdheanihieg ofitheglastricmiweor.

el ectric notofn myhet Bpdcy de sy@érh ﬁi@iuﬂes@ﬂﬁft&'céﬁtﬂﬂer Whtsin 1R EuEETRRL:
si gnal may. edance sjgnal fromthe variable

i npedance cfél\l/clah couﬁ,ﬁ%?ogﬁetlﬁcéto’i%glggﬁ@éc?"é‘ovﬁr| ed responsive to the

throttle. 20I in andthapecaspaciice dde GONlEAlbSHRY Be@li@0} EbupRb kymeayR} ed
ntrol | er to deenergize the

to, and o not o 0

electric Cﬁ)g{(gr% treoesg%joynéslcctnécalr%?“ﬁr éohﬁ £ RS Ectsiuhe el%ﬁ‘é‘iaé?or‘iplf%éﬁgﬁé‘teélom
si gnal0 i rgll aalﬂlesaompervaztthmmtafy sb thet thédmelaell & opé;ﬁ&@fo&&ﬂmﬁr@tl@%@&c@} ion of
the ICE. The for starting the
G The shut Jos A Bl 40 TRl QGG Gl Bou P Fghate matie
shut down eonigriat tmagrglzmm aldeucamoﬂoiﬁspronmaettb @ﬂurﬁanglaghal The shut down
25signal may inh ib n Si

aspect, the coln%%{ s h%@%ﬂ ua oa?in@%% manﬂu?@éfﬂ?‘bd tﬁ%f"ﬁ'@éﬁ’ig@él ly
move t he tq decgis rﬂ%mallcrb'abi; varigble pmmmtmg:wdu thet qb@ﬁ of ic deldangagadafd om t he

transyg 53!33?5‘1135‘»@961{116 (rfr%%'a&ln Qq@ Signal. The signal to
automatically nove the clutc r%aylndlcatelnltlallzmg of an

oper ati ng nod& dnathoiesrert. e geriststinafde ueonemidel veritde ippabmeddcie. tﬁe
el ectri caherfRh@bf th3Okd: l(@lﬂ@t%pﬁﬁy 1@&@&%hahtléﬂ'c%g%ﬁﬁemms Qr];zlil lﬁ'{gﬁa may

enabl i ng . chargl ng of the battery e coh |gura

enabl i ng WHLE §ivRgLimpENGs stepd fiprole vanably Dbcrmye davek uderd theimpedance is
transm ssh@n bpbnigcengagrdat o the 1CE via the clutch for mechanically
transferrlng ower fromthe ICE to the notor via the clutch, so that
the mtor is @ﬁé‘?t&‘ﬁ|a%maisthac<§7é"ﬁl§ra@tt&cﬂiCdly ComEH 1RII06 LB2EFIV L 116422008

I n anot h et’mﬁ;ﬂﬂﬁ@ toenérbige e Ble&ilie mbE i svan a@hﬂtd%rmgngls @E&crgglfec\r/neg ¢ b }[/ he

theICEflor F air to a reservoir for braking

vehicle. “)&'&%‘}8?‘& gﬂé SFQC#%P%%}%@F@&%M@@@% ttam@iqﬂpapgﬁhmqe The

conpr esseﬂfutcfo&m s@umplhaylllﬁlﬁgldalalélghﬂ f@lh@lt‘tﬁ}@%@ﬁ(‘f@' TheQHbtl i @éndi G8Shcinde :
The system al so |nc1ll 3es

certain tjmes e F.IIIICE%(f owered of
an auxi | iat pa?F Oréfi @@ N SHEIB 1! e g5ty 2t (K& Sigtioel Signak yTha plrutdown
conpriéssegnanay &iludd 4n IDEegSbneigiM t ch coupled to the reservoir for
turning on the ) : .
i another aspect, the controls include an actuator configured to automatically move the
clutch to a position in which the ICE is disengaged from the transmission input responsive to a
signal, The signal to automatically move the cluich may indicate initializing of an operating
mode in which movement of the vehicle is powered by the electrical motor.
30 [n another aspect, the system is configured for enabling charging of the battery by the
ICE. The configuration enabling charging of the battery by the ICE may include the
transmission being engaged to the ICE via the clutch for mechanically transferring power from

the ICE to the motor via the clutch, so that the motor is operable as a generator.
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afﬁ?@ﬁ?@/ti@?:ﬁ Hl-@620G8c notor responsive to low air pressure.

I'n anot her aspect, the vehicle includes a hydraulic fluid punp driven
by the ICE for supplying fluid to a steering subsystem of the

vehi cl e. Accordingly, the system conprises an auxiliary hydraulic
fluid punp for supplying fluid to the power steering subsystem during
at 10l east certai n ti mes when the ICE is powered off. The system al so
i ncludes an auxj| i \ry, Lyghc u[I c. fluid electric notor for driving the
auxiliary hydrauli'c fii YO AHES4P it comersss fréver et CB i sveiyieoupl ed
to the steéli ‘%gﬁ‘*grﬁ‘bsfyfsﬁ%ﬂﬁnns G)#bsmm vliingehah. Blverdaglyitleisaloy Lhy[dﬁﬁutlﬂ c

fluid el ECt"'m*'@”mtcmﬁPr@Q’smmﬁﬂswﬁ’b alr @ @6 F‘QQ% lIdILnQ{é alq;a!sl% llﬂll]?[ﬁl%& whm l%t.

conponent -qfr L h&. sk6erHRg, east one of '
the steering. SE Stygglzn_!hng\ slcm I]S?llnb udcsé"m éut\g@? i hcdct.ﬁ; ﬁxfuorlfsr(g_uwégthe

vari ati ohs "gH] ‘6t‘%“i‘r“atf?\/ﬁ‘ﬁt“age"sm“aﬁ@ifcﬁ onpisl ohe tkeoi RY@ATH oL | |
become appamdisty sirdipoi: meaehkagsit hgod 9 ,Jr@weng detai | ed description and

upon reference f0,hh6.8 s. For exanple, in one form
of the inventi on ?letatslﬁftgggg%’s%r“ﬁ@gﬁ F}r 'é' Ui PSSO GY B e i n novel

process st &FEYSRICA HeRnY e iied! e iz sawmorfliorly. o RtEo kedniprigs & syst em
such as descilintyddirdés Biichpump Mr an@ﬁthenndquanQ& sltecn@s_ !ul?ég%h‘i éu%ﬂu ar &

conput erg syos&é‘cmhnﬁ gl GFa0k And.a sta Odevi ce.
connect ed } Y prtgceg}zhocﬁcpl%ﬁg’% 3 lr H& atcn iﬁé{)énc ?agi’ué}]ér(‘ﬂ]“fdﬁ‘éltweon a

program fo h“ﬂ?ﬁ?ﬂ%‘ﬂ"l"f Ryt é‘hbi“b&'é“swrdulw'ﬁh’é PYRROOES St oric mpperat i ve
with the programit Gccemhﬂﬁntfhreurplﬁcagﬁ]ammﬁiﬁfy hﬁearuflmlmclngm@mg@,l hod. in
whol e or 1 AP oW rQ r controlling a system
such as de§D%F?!mc[u va?gflkebﬁﬁpi&:[c?ip(g%%q L:; el FIPL sﬁ,brfm,t%%aﬂ:(uﬁv ]hful uothl nma

conput er prog ramlo DG Stherseparate t‘ﬁﬁa&ewmvbl e, conputer readable
medi um'*The cofiperveratips.oframdnogichd has aﬂ&l:mﬁaﬂbwmlb&%c fpkeexecuting
by a COWpUtl}ﬁﬁloﬁ'M)St:l@r@l]umﬁﬁmﬁéﬁ{é&ﬁ]ﬁgn Jﬂ%t&)pglfe%ncnpoqut ool 1 NStr ucti ons

cause the er i processes FOIPIMEE a system
such as de('(sﬁg\grbe’d"h\‘”ﬁ‘ I nP”“BEE’Eﬁ”BEgt’N‘ 'PRON e bR DRAW RES d as

The for egoi“ﬁb‘ ‘*'&ﬁtﬁl“b%‘%@l‘“ h@bpwn@d«. AaSpectis cﬁﬁdlsnﬁd‘d}&ﬂh@@&ﬁa dbchibed be
better underst oodokd &Qlt(,hla"u:fli@lll LQ;anlg sg:%;n‘% Lagcq r%&%} ApEl L Qn,.of

pref errgd J.,.0of nvention wt erence to e
accorrpz;n |(§§p€q9@vg§ﬁt“gﬁ pf'% m' ‘Fh‘ m PRSP EROE ShGibEre “Qf“é”“u%d t hr oughout

the FIGS. ‘“f“é‘fbé‘t‘é'r‘ft‘e\”f |ilképfé<t§mr0ﬂemtsw afdhdfreatiunesce e phigadr awi ngs:
FIG 1A ilbustrabesnaspsstvelola . m).[], Ay ,,,cqiell,\/&c&r & Dinuratri (YENDED
SHEET | PEALMS, su RGT4L508/1604 333

is stored on @ tangihle, computer readable medium, The computer program product has

n(:%g'r lonn U%Qﬂ? myention, a COMpitier Prograny PiUdl!(.l

ne ’ s
=1 Instruenons for executing by a computer system. When exceuted by the computer the
msiructions cause the computer te implement processes for contrélline a system such as
described herein. 7
BRIEF DESCRIPTION OF THE DRAWINGS
¢ foregoing and other objects, aspeets und advantages will be better undersiood from
30 the following detaited description of o preferred embodiment(s) of the invention with reference

W the secompany ing drawings. The same reference numbers are used throughow the FIGS. 10

sc,fc:encu like components and features. In the drawings:

FIG. 1A iltusirales aspueets ul'a prior art drive train:
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FIPGT/(3d&/408RBst et Bmgaspect s of a prior art drive train with a PTO
FIG 2 illustrates certain conponents and certain nmounting and
engagenent aspects of an electric traction systemfor a vehicle,
according to an enbodi nent of the present invention; FI GS 3A
and 313 are block diagranms illustrating additional aspects clan
electric traction systemfor a vehicle, according to an enbodi nent of
the present invention; FIG 4 is an electrical schematic diagram

il lustrating certdbrlugort spkis aspactsdot viiheimel@otric tracti on syst em

of FIG 3A  acqasdiinGt@cchin RO BMenal, 0l YNt i0
FIG 5 illugtrates }ce”c P ng;mgctsf of - an g@nuﬁ%(}%%ﬁ%‘“fﬂ nka Ora}o a

mai n engi ne ¢l utc honf“é\’mq%é"?/‘@ it ‘f"&““éfo"‘I”—fF@0“‘3‘“"ade‘?ﬂ?"h@V%“ﬁ?ﬁan
enbodi ment of tieS Praaddhtre blopk dingrinonljusib@dela@itiotal kdptcuSt fate@Sc @am@NpuUt er
SySt emin V\',ﬂ‘*ﬁﬁh”'at\t”"—m&tnr(aﬁ,p(egl L%h(QlmengnlEJ [ij_'suprn &iﬁ‘,ﬁ]SES of the

i nvention may L,npl en o t o an enbodi nent of the
present inventi gn4 ””gn%l ﬁﬁgﬂ?m‘"' 8’%?’]‘ ‘%md'l‘ HGFAhCe! ertsdhst eps used

i n enbodi nEitE gee pised Hhesai wcorddETow e ERIDESORh PR saNnGRidRREFERRED
EVMBODI MENTS OF FTHHE it hWNWENT: mspbca“ﬂ ah hﬁl'ﬂgtolll(l 191\@4"@9) aQK%nach iR deReri pt i on
of the prefer. Igcqlcﬁp‘%od L TRt S, mr W8 en((/:bﬁ'l s made e acconpanyi ng
drawings illustrating &mbodt rent S TR iE A HE PNt i on may be
practicdd: It éﬁoér'kﬂsfﬁ@'s RS peod inthiab dseheprcenbodidentsesaye be

utilized andelﬁiharﬁkgﬁ&mpﬂayméaelcdmﬁjﬁloV\AaE]hQH’itnerggiﬂ?Jp‘} G&gln@crch%mﬂkbe scope of

the present in escription are not
i nt elrcl)ded to |i \rﬁﬂwt hzlb\f -f!]-’\'}%ﬁr? ‘lgjf(')“ﬁwI Jjg%f’%”écqb”aﬁ“ﬁdg%qnﬁg“F’B’F‘l‘ﬁcHi“scI osed. On

the 70contrary, thepg E@Bg%ﬁgﬁ,f@@g{q}@#ﬁ%@g

equi valents and al ter 1'ng W B
the present inventi on Gﬁm ?@‘Iﬁdwa‘!@

ai ns. Headi ngs

herei n &re not niumdfeRded ddited dcm'lﬁnoﬁ hf&hc%kéﬂ}r@&;nhmﬁ&lﬁrm biBhnc @ Yoa VY -
%ererle?[/\lr : (l:|l(.‘ tacrcgg?ﬁgwggésfn sglium 'mngl cmdg[pmuus in \{’?HCéﬁlfriln&._n {ljg%teﬁr}%f“!ém‘/ggt ![ gn
herei n al s§ “4/d hvvdyr ot F‘r"c’“ffrha‘é?dwbwb troyt bo ki lizedandiehinges iany behide| e s
convent i onaithooir depdriingitna khe @bt ob (e frtsed! FaREsR S8 @il 9£m;t1&@4@(1l on when the
vehicle is e se or
ool | utl n Idtgqy Jggrﬁélél?\lfl\dﬂ&d lt{]l{nﬁlqyb!EUC!L[M?]Joqhaangc’uPr f{mr}: scHscg %] tho an | CE,
may be St af' Vel ERGCHEEE 9 1V =*’h'a‘f%1“wﬁawwéﬁmmuir*iungmnovaﬁm widilghway or
street opefhatiromdefont dier veRnclveyiot Recfeliae the hGedutBtdhO M AMLOEBY be
‘operated i fea 3RRNM iIANYE «BRAS A BERALZL Or, Which is powered by the
main traction engine via the CEM transim ssion, in order to recharge
batteries of tReerekectric traction system The systemincl udes a

hydrogen fuel seblint jal - Ak8R-GENELALES Sl BEL .(4|c%l,.£¥ac?fhd>>&ﬁﬁ!“5 reduces

t he S|z,(go | tte]r ﬂu[J g tooera m ectric
tracti i n‘ll% udes an eleclric mn[nr clerred 1o herein llsn as i n,h,ctnc uac{xon mator) to drive a

w,lm,lL s conventional or original equipment transmission for traction when the vehicle is

moving slowly, frequently idling, or when noise or pollution is a concern. Otherwise, the main
teactian engéne. an ICIZ, may be siarted and used in a normal manner, During normial highway
or strect operation of the vehicle, the cleetric traction motor may be operated in a sceomd mode

30 usu generalor, which is powered by the main traction engine via the QM ransmission, in arder
tw rechurge batteries of the electric uaction system. The system includes a hydrogen fuei cell
that nlso generates eleciricity and thus reduees the size of balleries required to operate the
sysiem’s eleetric traction molor.
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6 AVMENDED SHEET - | PEA/ US A preferred application of the
invention iwohewopgavy duty trucks traveling at speeds bgleWoos
approxi mately 20 MPH. However, in various enbodi nents, ﬁe #nvéor?t}?sgn
may be applied at higher speeds and for different vehicles. For

exanple, in one application, trucks may be driven at |east partly by
an electric traeisnd mplistiopobic aventigesder hapoviety20ivPHvelligrt e
Scomuni t ibeisw\WheEEmBely 28 M. ¢w35dr AR SufhCerbdlniilShe ﬁU&R.o § B . %ﬁgﬁ‘éy
traffic an |n densel y popul ated conmuni ti es near ports, ex
wher e srmd" HHY" 95¢ é‘l%@ydlﬁ@eﬁd’t‘?}t‘lf"é%llsé’t FXFmleolB loBsaRP ‘é‘;atlomﬂ‘rbt@kﬂ rltﬂéé%Sons

may exi st dfied adllchsv pddQy B dnfdk@hic @acth h¥or ¢@RIa€dRe @b dvE a8 barPakdch ¥ealY an
el ectri.c tracti.on thor at speeds above 20 H according to an

embodi menfOBPUERE WIRGSRET PrEMiTONSHE PSS IROWFT 2 HIeeyy mifiganddp dinsay t o

t he pr esempuilamdesnmmmmneseieaqiom Gortek@631¢, QMerdBhey ankS0isk ﬁldﬂ-%}_ﬂﬂ%id@unt ed
on franme ra of FIG

t
struct ur aIp'IO\)fegl 4% Q‘)rteeﬁt‘eaf%éﬁmﬁe’i%ﬁ?}éiﬁ% {“g 2 Pc%llﬁ}r‘fﬁﬁ‘ﬁﬁéﬁlé?ﬁ parfly by ch

a hybrid t:lleansmcssn mntohmlsﬁaess ﬂ;nvcf‘i()e\ﬂ;RH hoCortig @ anafBo@henel ak Yngarh. set
t hat coupl es tI{t el ect r| to the transni ssi on out put

t
shaft for transferring v i%ﬁm IP%Iﬁthesg’lnélb"tePtfoél ‘??Céﬂécttfaﬁﬁ"“rfﬁ‘ttﬁrrwpéi
the t rlansmoszsnn@mm@thmpﬁmnmh&f 156 ofliredk. iT8e atatigenchni oG . [Bys $thetutaG difaRh

h t er nal
o 15t r anty sePher EREEEL Gl A ROATRR Rl ni o 5 Bt

suppor t ed2is\plangigry e et it paples anbniis motoxn slmﬁseth&ﬂEmnmmﬁ)butpmlshaahbly
wi t hst andy, &IE?C&IH%”&Q[IG%%BH hEY& z@cdtt \éﬁtlt;rgrnggi i Hletnbu(lasnhsslolﬂzﬁl Tt qfaectjft %ic}; 5

enbodi nent e 1 nventi on, rac noun
156 of t h#s ¥rivekbmire Bikoor shovemip $1G. 38 . Eleaic tractign rrmbtotrj()ijﬁﬂel Biskokimedo t 0

brackets ladmdsiod c§\gf1§‘? ﬁfdQ%o ﬁéd@?glﬁﬂgﬁc to%f geggamygttqtpgﬁedﬁao rt]:\z{s(?:r]5l7 Qﬂ]a

drive train, which includes transm ssion move réfative
to frame FHBMISIONGE Ei¢eheabboisisied thés misb cortiley5Od ivsighto it ﬂaoilluetditdtiy

control systRmhOG t@gvcﬁﬂcﬂp l)lla@&i:tsq}fd Bat-f@h¥d %Qu 8‘9@f ICSIB O'f HeRudid LB/ dm

source deV| ce. Battery 170 is, in turn, supplied by hydrogen
cel | 180, SHAIAAS & taAdgpeter | 5P yeolied toéjﬁtﬁk%\“ewée‘vﬁhoefﬁCWtCtﬂ‘dla&@OO beymit tlu.

provi ded ¢oRv@wRl diveanslivesh ABLAUtRImMmighAM b2 :kggcc\{)t Ro@S8Eit4d iBhe B
140 t?@t % Lg B d gear 130 on an i nput shaft 125 of transm ssion 1 2
%8 ptharg

That §PPYRSr transferring rot at| on fromelectric

traction not omMat&0 st @ cditionied hadhtrolk sgcm %@11&%{)9&#@%&(9‘?@70 Wiln i a

case 142 |nd endent. of, and_renpva bol t ed transm sSi on case
127, suchPh O GEE ‘”fitlBt“é'YaWP&n@du'floguéﬁt’ﬁébbéh)g’é%ﬂﬁn fusbeetl PG i por t
124 of trantm $si dBotaskyid? MotberNigh88ddd pdieer bihdskikioRbBut shaft 129 via
enbodi nent , { 1e£{,ﬁ:¢)?40 ﬁactl on not 3&150 is preferably for ﬁ@V\BI’I ng
the truckEFn4e (e cpgages e Ippn any input shaffy Lo g of s misgrons gt Thtfs,
Thus, 2§ n gerdia if bft1an§i@11ﬁagﬁﬂitfoh@otnre@dbilic@ﬂactréﬁtlﬂito; 180t BivelEHa¥ 829, PTO
transm ssj,Qn in aft 12 hout turn the I CE, which is
connect edmta SOy a[T"t r %a??cafig@ ]PCE“"F "‘Hé’gl ‘!i‘ﬁ%@ qbﬁ' bofteq tagiEansmisgign case
oper a’a i onli';ﬂ? sodibs sto 1dl seligade apaplgesial tluol@lﬁ)p&lf Mdfﬂ@ttttmsﬁ#aﬁf:ésgi 127ﬁ-
Accordin , t hat
i ncl udesgc)c/)nt ?\8 Ol(#!}cl)%tome([ﬂ‘éﬁt('at%ﬁ%%(’dmﬁe”fll @“‘% Eact“811 8’8??‘1&?095 ‘é? g/cff"rl c
tracti on pypearg tisQuakes s itheerutios BIEank, \ﬂtmaﬁdtct:mneffgagmm order for

tzg_agznggué%ptc n’&E{H)‘h n§ottloa‘f1%0 1’](.)2%,\,0 lransmlssmn ll'lle%]th%t 12% w1t|§g:t§ltjuslgl?t g}?zé%gg which

is connected to crank shaft 110, it is desirable in at least some operational modes to disengage
crank shaft 110 from input shaft 125. Accordingly, a shutdown device (not shown in FIG. 2)1s
provided that includes control Jogic (not shown in FIG. 2) to deenergize clectric traction motor

150 responsive to crank shaft 110 engaging transmission input shaft 125, [CHECK THIS] as
7



Wi IPCTIeS b2k 4 d%[{? her herei n bel ow. A nechanical or

el ectrorrechanl cal I'ce (not shown in Fla 2) is also included to
hold clutch 120 in a position in which shaft 110 is di sengaged from
shaft 125, thereby satisfying the legic. Block D agrans Re
erring nowto lin 1A a block diagramis shown ()fan electric
traction systemfor a vehicle 300, according to an enbodi nent of the
present invention. Vehicle 300 has a drive train. which includes a
convent i ondl" WrFsERye frehir b beforc t inor @R 862onsouplie divtconersmkshaf t
110, cl ut chricl 205 alsh HransddiiSiBId@Mich MU 2 jsh@h tn whi2Bshait fl@'ﬁ%@%c@ﬂm&zz
transm ssi qmnq%{ RHT:Lw%QQ e H\gﬁm nd ditThrential 316. Differential 316
transl ates Onti 011 oferankshall 110 to axles 318 and, in turn,
10wheel s 320 Ak &’%WS‘OB al so has a conventional 12VDC battery 310
for supplying celvientivanat: Bl e@bk uGadm tS%S\tﬁcmm?&Qc&ntQruulx Q:O\.u.txﬂ 121,

lights, et Gep YehioGl &, udes .el ectr, tlon mot or 150
for drivi n%e 1'Ecreajou m Ssion. Ji%‘zb%ggcm g—?‘b%ﬁb‘ as S dc@f bﬁ@ 'Y ' FEEd P ped.

EM 150 dr i85 @ﬂeﬁb“CW"t"H”‘s"ﬂ@r“t”'1’4@"°'EFM025®JPIG@IOGI1ml@mﬁlliﬂ°'rﬂGJV\/ered
by an AC OUIOpml'*llbeiO&llinm)tﬂ(aﬁElﬁOﬂhﬁfnﬁ)isioer (lﬂt(ikt]mﬁmmm'sm]ﬁE’bﬁnd 3A) of
control. sm&.@mﬂs@@ DiAWMI18 s (faRs1RQ d es 170,
whi ch a[e l recharlg Ln§)l/19, V&F{rcﬁ%l Q%F}Ahl”Ulogﬁcsb@%a“ﬁﬂy!dngen
fuel ce 1@& ”l S\U’Blblf' r’[éod"bﬁﬂid*‘dc‘é‘é‘i‘ii‘@f’é Dfhaucsf 318 Snpeeysed hydr ogen.
Besi des chamginvigalbtiti@r iyesn 308 Gor tyoitie Ui rcpower f or rmt or 1SO Fuel
cell 1RO also Ohﬁf]@@@ @19&\(9&“ 9%& & VDC,bptfery 310.
In the ill 4%trate Hg ﬂ’fém o n%to?ﬁg\?g(%d?\onztﬁ@[" ?nt “fotor 150 i s
an al t er nat1ng50 €vFFe, %‘ is”?&’“t’ﬂgt"‘q"f‘mls@ﬁdﬁeﬁé{i‘l 180 isﬁﬂ‘t’w@verse to
gener at e eP(é‘é'[Cq* Pyointhg owhe n! g nenr@B2Andt Showin RGN an@ned ykieh 16620
engagesiscr ankshatibredd0 4§ Ond KRR 7654, E}RHR r&meh P')']‘II%'g’rn%m fudnccll

t batte
0o vt o conbr U2, BROSAN PRI dopl s apmmn rEngeuie ot or 150

may vary f(l'h(’B‘ﬁ*I”%)h’é“'é‘f Wi ddivrdntoveforphier ishvienti o0 akochtrhe camwdignadependi ng
on t he | oadcihatinneeds tarnbroservi ced and on the required speed and

25accel erati on, hAlfHLM ll aded | tractor-trailer truck may
wei gh %I’ ound 88,1 OOI U ¢ hceh %c)nﬁ m\Xnnun L]%/Llré_ né)bof )]%éb \)é'ILh”b‘l”és of around

1800 pdﬁnd‘é‘”?“é%i?h ?"é*“‘éﬁ“él"'ék‘ft‘r”l fé"hﬁ‘b‘t‘éqﬂc'dfL'ab@m“lwnmhmﬁa} raohi eve and
mai nt ai N 80d NRkh l@ﬁlbr@hkeeml'n&ﬁhdlpﬂ‘ﬂﬂflr1ﬁknlsyun)mpEﬂh;@neﬁ QH’QQQ,L nt., gf; the

pr esent lnuﬁmmnod EBG b 6. Qs ) ct current type,
wei ghi ng about ih Lq ouynicsls H\Q@RS TGS bﬂ‘g‘cfI7§“ﬁb°"”°nﬁ*ts‘|°'ﬁdous HP and ' 80 HP

for up to two H’i‘H‘ﬂf’: “e"laﬁ“cé’hf‘}?‘i’fé?“ B (reveeTe embeioent pf tbe inphion 30150 i s
an al t er nabd myg. dcprndient: IRDE0 fhaokedat bd easdd 1M+M?@Lm%mdﬂ rating and

wei ght -ESGlc@QH{(ﬁez fmmnhﬂ CRY L ont, i1 epend upon
t he vehi cl "o e Pﬁnm’ l%{a\e\lf'(aT l{& ‘E‘,Wf I o(i“banermSj o C[1170 i nay

vary from ‘g?i‘é"‘éﬁbgz“% ot é”dri&?tm“”‘é%“fmn KW@&‘IY&’CP&HWLMO ifruel cel |
| SO and stidiaige weapaitiit §0 \ofit cwaiaitstpeser 3dyd) In bria u@tﬂﬂmﬁﬁﬂaﬂm YRGB,
batteries iS«NVENER lﬁh’l&lﬂ_ﬂ'la Lﬁwryﬁ.urr W&Q@Qﬁfng%ﬁ?ﬂ puunda dmpl

rated 40 continuous HP and 80 MP for up o two minutes. [n another embodiment. eleciric moler
300 1300y an alierasting current motor of at least somewhat similar rating and weight, Of course,
the HP rating and corresponding rite depend upen the velticls and lead.
The KWIT capacily of batleries 170 may vary from one embudiment Lo the nexl, as muy

KW eapacity ol fuel cell 180 and storage capacity of canister 314, in one embodiment, balteries

8
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170FHb/e04/408B83Kni-D4-2@qgaci ty, fuel cell 180 has 15 KWcapacity, and
cani ster 31-4 has | KG of hydrogen storage capacity at 300 psi.
Referring nowto FIG 3B along with FIG 3A, vehicle 300 al so

i ncl udes subsystem 304 that includes air.conditioning, clutch,

braki ng and steering subsystens. Refrigerant for cooling. 5i.e., air
condi tioning, of subsystem 304 is conpressed by conpressor 342 driven
by ICE 302, gs is conventional. the braking subsystem of subsystem
304 is cont?I"Ed* ’b?“’ﬁf-ﬁ”“ﬂ‘hé‘f““ﬁ%’@@mPéysaduh oy cediferalit 4 hag ORPEES S OF
346 driven hyrkGEC802sand as00ped i n reservoir 347, as is conventional
for heavy duty t{g;Hg,ks] w N ups subs stem 304 is
control | ed Eé drau Eg%aiﬁﬁg&o\ﬂﬂ{.% s }’?, U%““Lﬂb‘b’l‘l YO H Ot
reservoir 355"y ?cé’HCOB‘{}““ﬁydt‘%ﬂSF ﬁ’E"*'%ﬁ’fﬁ@M selsyseen Hefticermi for &OIAGE 302,

as is al So (}Oﬂi\f/emfﬂllllmmak)fsuh&)su.mJﬂfiﬁ\rdmﬁ'dndicn h,qnmp;rggq(;rb@ dat:m\gye (QQ@C]{SI bed
conventi onaigc@(r@dw,gengrp)hﬁ IRE-TH ditionin ing and steering
subsyst em 304 “he il usmr]% Ue‘g'lnﬁlggig’}w’mf& ’?‘gélﬁ’ged ¥ BEBHS PAVEHE | on

i ncl udes auXi'l fm?oﬁ?p‘aﬁs?r\ié"rcg“’@d’@'%éﬂ% PPt Iygerop M olis coystient 60 and
suppl i ed bybehatdvenies Thy Qeeting Rt df OBsyQfm R4k LG.QJaﬁUdtb! Q}Q"dn.u clutch,
br aki ng and-:L&Iu@Qflﬂg\ WaeRick 65, 30

15el ect rjcal.. mmde '05 o g?é_tl on, cz?a\lolr §53r]ml E“ 1H'imﬂ% p”"(’iwﬁ? %ré‘ b 1842 s
directly Lar FE R By { "5hCRGW P ary el ectric. notor 344 under control of
control syst em'&@@mmats thdelwee devgbbd iconvinhi@iahoyancheb@n engechid.! S pat ent

appl i cati orermugh@kicelibd Ik seehODha, oY ﬁ@:m@cuxgnllohﬁ, Y oL pmcn§m 306 i ncl ude an

auxiliary gjJ. &0 to air reser 347 by a check
val ve 332. \}Hiééﬁ;pm d“h‘t'qs'%%%léfk“chfcﬂ W e e S‘W'bél)x[l‘llqrfaﬁrlyf} @l ectric
d

mot or 350 tBUPPE v ectarbdhrading aid medrihewieh ectind ical rubifQ0 1Q£ 20
operati oh tedender meiostop®4iioRhir &Qﬂtwfuﬂllﬂ_ (,zﬁ%ﬁt @1m4g'ﬁglrecwc1r1\c % a0y &l SO

b¥ an anxttian
i ncl ude an .guxd |.i.an a cou to hydraulic
fluid reser ggﬁrl{hﬁ N Lméﬁg&mﬁm "ﬁ””\}’gﬂvé"‘g%& % (ETRY Tt ‘e\?@ﬁf@“‘tﬂé&ék'hf | ow,

and driven "B§" %{iﬂ%r“l“’i“a'l‘ Yeei!eét 0P A Iyptigiiar3H8ers ¥6 eIt RuNpry 356 provi des
illative flcundsfoors bapid i n:gmdwulfmghellaﬁ&\r\ Cadsn Q\m@m L,gph Sfnvehicle
300 under anrrwalb\ Ak iGODLL Qa3 Y S '

Ref erri Iﬂp ¢ rI |i: (\31.1 9 Ltr Ing 310%) jifl é-. e Jfg)AsséuLH %ﬁ.‘sdwé"' &]ﬁ‘érﬁitl c
diagramis %‘h’ '\‘}\)n“"i‘lrP‘U%‘:lE r‘”df‘i“ﬁ‘gb"é{g‘b@&t Brivgfs 3okt mohdegysixgmy LGOuior
enabl i ng el@é pind5¢ wadtlivondnot: dnid L300 peTHat LIRR \Qﬂ‘wﬁo\(@lm} ?ilb@m

accordi ng @k ﬂdﬂ\ amqawem l19r JEcli}ﬁan? g by entdon,
i ncl udes a, l El(c) e $5§ B 'lr’f R Ff’m”d“ 1ES“‘&:H'r‘i'f.'roI t he

nt
speed of ot mk”%’b”" 'rﬁ”’é‘ﬁ "P*am%eh ﬁ’i%‘r‘l“t"’%f"d%‘H@‘“P'M/@Wtrql Blem At or
control |l er 406Cpatry Sgateiner PMC1238. I n anot her enbodl ment of. the 30

i nventimn, noOt QEerGQH el rjl@ﬁ abw@lh Ry sa%AQHJ JBeE échm] {:c c?31C e

speci fical |y, aL...cent out puts”a volt age v'd* dht r ol
electric tr”a%f]llngtrll’ [ Pw“lf’gﬁﬂén é@d”' 'é‘g'ﬁ‘eh'ﬁ”\ﬁé”f‘@“ Qmeiénfimdrusmghal I'n

the illust i"éi't“‘éd‘“@@ﬁ't P"O‘P“B‘y’éf!@m?m@@mail gengor Syked RoisiweRehant cal |y,
el ectri cal kyiradir 10 ©akding \G;thpl,&ﬁlmh Qe Fedi@PLubNERYL L8 Lr(ﬂ)u(at shown) - of

I 'ILI'II 03]

t he vehi cl @Cg,lnn@uq,l;!”@u Lhat esi stance or inpedance of FIR
varies responsive l Jﬂcgfr% s oSt [\q%]r) g  YPE 'é*"’f"d’é‘ﬁ‘ “t‘h‘r ottle,

t her eby” pr ’W"&"‘ﬁ‘&“’é‘"&)&?‘ib%ﬁ?ﬁ gagu RENEEE)CSHEEFP@ENHU&moPGWdDSG% 60833
21- 04- 2008()[@9%%@;:3%& AesPonsihmand: DHML@!Q&])BB@L Q%ﬁ%u b%{%L,t ﬂgﬁ 01;]
nmot or 406 Mailiks@Sed biMEIGRY, | such that
speed of the.vehi s s}rrggt ﬁLIHQ’g!FI ?mmpdna«ﬂg {bl{)’?'f V@"%“b”ytth‘@"éarl abl e
demand si gna| '\/‘”V”“ﬁd“’t‘ﬁé" ‘GTT‘éﬁé’sfﬁéﬁy”I‘ﬁ@l‘lﬂﬂécvaﬂgws;nﬂgmam:gnnaafn O any
conbi nat i oAk gfrics Fireyuencyivensobdiages: dren oy thofic iRlkb,aaeiiBul, S dt hs.
(The root throttle is a conventional?, well 5known, neans for
controlling rotational speed ohmICE and the resul ting speed of a
vehi cl e,
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such as that of the vehl cle controlled by system 160.) As
pr eREBUSOG/6RER: PoRéd0%uxi i ary el ectric notor 350 drives an
auxiliary air conpressor 348 to pressurize air for operating a
braki ng system of the vehicle, and auxiliary electric notor 358
drives an auxiliary punp 356 to pressurize hydraulic fluid
foropeMing a power steering 10system of vehicle 300 when the vehicle
is operating via electric traction notor 150. As described herein '
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t he conventi onal tlem of vehicle 300, system 160
has a conventi d‘h%ﬁ"‘\?é‘-*l‘\*i ‘t‘ﬁ"@zﬂneﬁ ey denigic metoddsy drivwa dhobxitdB ir cMcmeEehr has a
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sust ai ni ng |"¥'”c“'%’é’r e bﬁ‘cw ”i° t@Pn‘&V“‘C&Hﬁ(W@‘i oA HVAAelughibuking mel eases

t he key i nsswing ednpd@2s5 ofimtricoliospring-returns to the "run” 25 position
shown i FIG 4:&.p@sition that is conventionally between the "off-

position and dll? nﬁ art- position and in which the switch will stay

i f undisturbed, T e UGS PIEHORAYERE" Adheskitng eibuwAvike#Rur e. | n
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t he 30 6’ff "d’os’idt r“G‘ﬁbOf}f ‘oft dtigr e vegfiooly ASCESSPIMicRSIGUCT waGe @ifadi O.

Convent i onalidi)ly brfcm&hﬁthdfdlNﬁd’sm(nMrN a}Fdthn If@[yhctvgn JIJ]?}L. dﬁvgg?f.n%ursﬁ){hd VDI |
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Control | er hat o ""“““ﬁ disFeh e HBw! lew oege d‘GEJ@IUI-p}tsuWhn(gms arreraecerdl nment of
t he presenticinngentuiion %ht&iﬁ@@i’edh\ﬂghetk@v B YL lﬁ\Qh q;QQL eﬁm? o 8 a.ys AC
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such that whée H"’”'W” ‘&‘H”&b‘?“ Puviteh ithgayilypdesoriy: a positiaon ibheincoi | of
relay AC i 'S“‘@ﬁl‘éi“gl raddcan dowleite Gwtiteade 4Q2h¢ &ulrnndt nﬁ"‘n thd Llépm S‘plQﬁl tion
the coil ofp 5@1 a,y]n\/ull,@h@njgr I B ( , is conventionally
suppl i ed bE 2 VIC bat t eri/ g ghfHa gﬁ?é"”'“ "113‘6’ digkdy Phhddes an
auxiliary batter (ﬁb'ytrﬁ’é °”sij|5*t9r‘1‘é’é“a f‘l"%'s% camtmelivhtarty hy bhiblage for an
el ectri'é tr"&clt”F'bW isyrgmimepn dcrresbiiig bualgas @ @iet CdnGentidnat ir @R iR QL ,gener at or
150, the supphicedcnaht ﬁ!m.l»,‘MdM@Q hel LG 4. (Al though
referred to as,;144.V ?%lgo L be“nlg[r'fg\mr?\{mn ”d”‘f‘h%‘““t he vol tage
suppl i ed by battery 170 s 3‘1“3/“'%&’ Rt Teoint Mepr Gpstiiem 160 may
operate proper s Rt hy h‘ﬁéﬂ“sprmty"vtmib@ca@etqraxmgreumlnnm.mane a@nbsedlbrfent of
t he i nventsisom, I(:@@mtxhbl,llnerméhﬁlﬁfM&Jv.lbdq,pﬁraat.@mpg,gpﬁ,;, %\;Y\An& Supply
voltage as | ow as 84 VDC, for exanple.) An electronic Ot T 'act i on
system key switch 404 has a "run" position wired to the 12 VDC supply
and in series
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wtbcqﬂmy@giyz l@aspdg contact VI of relay V mentioned herein above

| and reI ay coil- KR as shown, such that when switch 404 is in the

"run" position, the_"run contacts of switch 404 are nmade. Thus, if
relay V is de-energized so that contacts VI arc nade, relay coil KR
is energized %in the 12 VDC supply. Thus, it should be
understoocithat relay V provides an interlock such 15that if vehicle
di esel englﬂg swtch 402 is in the "run- position, relay coil KR is
prevent ed frosTBErHY Sefde ’g‘i"Z’éﬂ‘““f(ﬁéibr‘iéhtde@ﬁ!e’r\gp%edl thecodbbolay gf er r ed
to herein HSL”be‘VWg”d @WDW%UGBIM the' )’uqul‘t\llquit{.hoW(ﬁh:la?|\’es &tl’.rg§(%|\mq5]g| ne

302 swit ch 2. nQtis dohelifdBity LRie [ relay Vis deenergl zed SO
that il' el ect\Fom!i: OtOIFlaI.CtI zjn'ld'gs]I %p)g]% VBE?{E% ? isin the "run"

position, relayYdo? 150 REe glydps ahé“*éﬁ'é#‘g*iﬂzéﬁ’ f‘(aasll'@d)csraérrsefruméd) voafrer ei n as
bei ng " pi cKedn dpt OBy ste MEIABRL BbEOELIRE hUGAS:AF BoaY. SRk MC Wi red

in the 144 Mg QHPQ&V&MB%O%QHF‘?@4V¥'AFLI[P AR b X SRt taghs AC L of

t he previ ogsL n;rgﬂh rel a%/ * anot her

i nterlock. "TRAt®T '8 PEyo ‘t‘qjié”“%?]é‘ﬁlbé 5@”&”&@1“‘@% lhfécl@(")@&@mm*t'émnwf'OZ isin
t he "acces$praye prayoditifvion supple vaypcooit. 14Ge i:rﬂ:oﬂ]irx&kﬁﬁi\chlrpDntM‘ﬂiu&ho]l’Eﬁ.kes
contact s AGl <1 baalieypl okl gy RIELAN NGy BUT, Ll SN 160 802 1 o o
in the jaccess w%\ R S“ncihgoq rel ay coil ch
breaks Contacts A& 1 Ay B‘Pdﬁﬁi%@”‘?fdﬁ! ‘“?@IVW “\*ﬁB‘Y and in SCmS Nornal ly
open cont actis? Mopiptlosddoayct MCoGeley Wnendehed lorcnoRMent ey c@l kR, isTBke") 144
VDC t o mai ﬁhotx&l’sﬂﬂhﬁlﬂd whith mLclmanQhJ QL 498, A« u%h%ﬁ@?ls r!‘f's&:%ﬁlééfld} the

paral | el i n ! 2 pen contacts
rel ays KR g% é‘s et “\?\){ 'rsgc “”‘“*ﬁ"%‘%f’ L BSONCE R! EohtiacYy Cwaﬂtwwrmkcb 144

VDC to a cd‘ﬁt"ﬁé@‘"ﬂoﬁﬂm‘* s therlld I€lundeobodgientinoy I)rﬂlduﬂ@ﬁm&ﬂdk the pantile

conbi natsi onaefveBAOOFNRA JHM »\QRQ@WQ@ENE@-QL:S‘ ndSIRR:. ‘?Epldcrﬁqg< i F\ﬁruu qa‘¥1§1 KR and
KG are con&gpggq J resi stor I nput

control termpars Of“i.? u dg{wrfuﬁd la‘lxﬁbkmdéo ]mgﬁdmmu " druppu augh e mlp el ays
AC. V. KR "R 4i5t Wenc@opearat@ neidn yrovl eheticonity 0ls dkogiisdasiifiur t her
descri bed - Belove ushstibabwitdn0pe tati:OPosibn, FRY Qi RNk QhbEl. 406

vehi cl e di @@@thcggggg,mﬁmg Juﬁ,h 402, l)llllst M be in the 'run" position.
but in Bead nug be Int accessory osition, while electric
AVENDED" SHEET H*ﬁEA‘?‘UéO“‘F’t‘f‘FS 31YB06f B5BY i2 e (4-VROOSPY Fresctdsoth swi t ch
404 171113d%rpdy | pmn tdnecis ACINST 1P PR ibuisi MenidRALC lefy. Thik, RILIRE ploGa&Ner gi ze

mai n termn.adacs ndr 1B T &F i GONSL RS o \ Sk gour se,
required in der cont r ol ]Le sp e"gémg?jsvf%lép’r‘sm HEFP%h not or 150

by FIR vi a”“f"%%‘r “ETﬁ"gf\{:I“’é’“"??d’ﬁft‘ﬁ&f‘§‘“Wbi°"‘??ﬁ§’t‘—‘rfWéb mm@per@w Mco make
contacts MBI il“Eih FO2NDenmge “pieskryUpiiiOr @BLUOB B iskip R0 derui® bRt hi s,
vehi cl esdi @sahs ;enghdﬂ@\ &Qﬁmﬁ\%: r&h 02 Snust he in the "accessory”
position, which bi ”cm X LA nmeki-ng contacts ACl and picking up
coil MC. A6 “cT f[fl 6n3’ "'&Wuct YoV Q&Y s 4 2ukay @+ povi ded in
series wi t'h"EBKEHEE § ORIl BScistowML ikeFhe se p: deiviicoagnA20 Rayupr event

p| cki ng uppMCpnichuR p.rde\\(arm hn@ L@k G 00 rQm.L \Ulrm,'uml:{ts I\Pél ey
interrupt [, hglge\tl t her eby Shutti ng

e an

down ot or ¢ l£ P{Sm ! i”“ ”g”“'rplc' Lfj‘éﬁh’ l‘dé&n‘“‘&&\/ﬁ Apedd ‘“‘H‘?’GT&W °bper at e
responsy vé“’?‘H”‘a‘H’Eﬂ ‘t“i"ﬁ?ﬁé\‘mﬁéﬁs‘@r% 'LB’?yﬂ\'*tﬂh@ﬁb generaticn shictdownisi gnal s

i ndi cati ngtﬁ(}peli’latahconpuOdcmuEdﬂQsnlIGEOOd'ont&;l}Qr-l@leﬁ,Qﬁ to operatl on of the

| CE, such as aygi gnalsdfor i 1 a clutch position
signal , an | q{%%‘r ot galf\oingsl?@t}\% dnv.'! ﬂguthlmu j:ﬁ?\ﬁ 6%11r%! lt@_ﬁar "”I%wever some
O all shdfgoh Fevrgds ‘&‘Z@E‘ﬁ'ﬁ’yOBE"%V@F?"Ffd‘él(ewhllsiyd'ml@nmncde«udwem ces 425

for differentripdes: “of” @permat @ficad UL bt idSe TQEss@PebatohNEhielgsl.ri c
notor 1SO as a | Sgenerator driven byt | CE 302 via clutch 120, so that
t he overridden shutdown devices 420 will not trip out notor 150.
Energi zing main termnals + and - of controller 406 supplies main

power to controller 406, but controller 406 al so requires control
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20pre..charges internal controls of control | er 406 coupled to terninal
CPPC‘FW§0%$Q§é31é3ﬂgﬁ4ﬁ%}PQSS hel pful for providing a quick response by
controller 406 to action of variable resistor FTR' but does not
provide Cl10OUgh Current to fully operate controller 406. In
order for controller 406 to fully operate. contacts KR] or KG and KU
or KU2 nust nake to supply full power to controller 406, which
requires relay coil KR or relay coil KG to 25pick up. of course. In

order to dardibi svicvelied Bin @l @S ho@&BYITRE 1, .gmgrmnggg,lmsmmt be in

the "run" I e emai n ropped out
and coﬁt acfgcﬁ qucilkr\?@g \\ﬁ@l}/ns Opéllirh(.r_[‘(_%llrt 1] %dcréﬂcg%?)\, Iu, \.pgtc,ij %{&Stf“a)% E\FI)VI tchu

404 nust bé”‘i“ﬁ“ PR 12 by ™ ﬂd)?P*t”if@HF cophioHC iypuskisekelgn prédr aynagoiobtackR Vi a
t he ' nude oontaots :Msdp;cL 0 of&btﬁﬁ Inrrlrd'érh@do 19?9@1“}%&1@5&1 (QQ%! fob Qfely BRI Ch

i cks u 5 T Gl ¢ “u x.o\r/\l‘ bl wn w1c DIC su L()l 1 enerate’
p Ps %l &y, 919 lfb 90 f r!a FQ‘%P S}ﬁ) L%Hlé?aph@dglf.kl%at t er y

position of swt rovi ena
170 by | CE "B8r2. MCThal is. | n an eI ectrl c traction system "generate"

operating conf ixguay-atiion shvehar @iing 4szaretba»bti@1ruyse3.ezme%mh&ﬁ\ca(%&i do? _
enabl ed V\Aﬂ,{cc k}hé‘:ﬁ“& H(gg%ﬂlq F%Q ﬂ‘l ﬁ??!l'lf__gilr} J\JCZ%HSFPI'L\'CH%H“ ﬂI] Dl’gﬁ) to l CE 302 via

clutch 120 for mechanica ower 392t o

mot or / genePater" 180 Wirah b ’ﬁlt"(‘,‘ﬁ up i ol ey f\t%é@lc%mm genapat BP kB0 i s
oper abl & ag iqugepefiatior dcyAVENDED: @HEE?és,mﬂaRENquﬁmnﬂ’GﬁéoHS@(ﬁlu@0833
21-04-2008 m@lﬂlm;%@; ‘,Rﬂllf@lt’lé plgmhsogcn@l cl‘f‘rf}\tcl!CQ’rg)r érLC(FI'ISL%I'HO qpcrat?n C%thl}éd on to

t he above 5 CI’I contrals stem 1 has engagi ng
and di sengé{ﬁ iid q'ﬁ‘f ORI e AT bt § ““(Hlp%lé*l* “'veé‘ﬂ’g;‘i“rﬂ‘éE "3'6'2’"6‘#'11‘{ ®HCE20 when in
t he el ect r igoivipr gotli Hevesy stienor atbdiadedi dofrerat nmch: oaReigandbngscont r ol s

relating te.epenatt mmm‘ .mchulrs,lam&%Om.S.yﬁJt @%.%?Qwﬂ% L,%ﬁif«% .8 clutch
actuator, 412 mechani ca be expl ai ned

further i n®¢oRRSET TSR Wi E{h""l'—cl“ﬁ" ]g ?ﬁ’é*i‘“b‘i ‘n°‘Hé‘i’dé\/\fh”‘fd-ﬁﬁ*‘ﬁa‘%”r*%ﬁ' has a
clutch pedaq’”'d’e)plr”é@s]?@ml D and a clutch pedal release coil R
Ener gi zi ng t he cA@RLHRSiIGONID GAUSES AL mtufaﬁlwé';xgn E;OchQa(éoﬁ(%u thereby

driving lin 1 to a convention al of the vehicle
toward a de&atglghsm“dlrll?r lgéji‘so 5957t O I’O‘VLMIEE’H""%CSHWR"’%W&W“’i‘i‘b is

di sengaged'f ﬂﬁrﬁ'?rb‘éiﬁbmhs‘gﬁéw 't € ghaf®0 49520 @omviersiedny thisener gi zi ng
t he r el Basecoatds ilRr0BdISRS ob@tkbdEQ0s &Mcli{ﬁtlﬁ%ﬁhﬁlrcacthm p‘i(.@l%ﬁ@h)@ driving

the clut Chh@;ﬁﬂﬂlr prtogwcqbﬁk Fegslon‘?g§%g|9%9 L10690 1c|10n o?va Ut ch 120

engages crank sh sm ssi on 1np ﬁﬂbi!”“bwfspmAé’som at ed
Wi th act uatF a9 e g @iy E‘jﬁ'é§°‘21‘ﬂ§’“d95and CR Linit switch CD
opens responsi verdkoiaotuwiy 8vs Wil dpeac hénngs aRT eHG! zﬂbﬂ}ﬁmd@@b p@si tion,

wink: LM boS WG GR00803AREABLORS] Niho Pl i dgachi ng a
hilly ret raT:t ed ]q)osllgﬁi " ﬂ&! q% %thﬁ%ﬁa{[ léLcoMI“ D and

rel ease col'f* B Je2EHel'gr lt’e‘?.ld“ ‘Bii‘:tﬁ‘éf“(?l“’"h‘i‘?““sst“dﬁﬁs““? ﬁ“? T"ébﬁl"a@T ™oOsi tion,
whi ch t endsestion thotld cohuiech 207 deprsaisped otiondraice we kndextentsdact uat or

412 had | aﬁnh\dﬂ I MBI K Bon Gl G nprQ(Q@-ﬂn llﬂ@rtulbq)clgtgﬂr\ﬁliﬁﬁgks upuﬁg’ el |-
However , %&t 34 m.uﬁ%t uat o he mechani cal kage connecti ng

no
actuator 4 “f”l‘hlb&&@' “ﬁ é\}'éLnf“”‘t'ﬁ‘e "81"@?0““‘5%‘83I"P’f~ "B 56 ng
20f urt her ﬁaﬁﬁ'a+dfy"‘ﬂépYéssed if the pedal is not already fUly
depr essed. The “generate™ position of switch 404 is pravided far enabling charging ol battery | 71)

by [CT2 302, Thal is. in an electric (raction system “generate” aperating conliguration, charging
ofbattery 170 by 1CE 302 is enabled, which includes transmission 122 being engaged o ICE 302
vin cluteh 120 Tor mechanicully transferring power from 1CE 302 1o motor/gencratar 150 via

cluteh 120, so that motor/gencrator 150 is operable as a generator.
12
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ReP@T/) 908,694 A %O | i nkage of actuator 412 to clutch 120 is
further ill ustrateci2 ‘?t shoul d he appreciated that the illustration
is generally indicative of |linkage. but is somewhat schematic in
nature. hat is, in FIG 5 sonme nechanical details nmay be omtted or

depi cted figuratively in order to nore ckarly depict
particul ar features and aspects of how the illustrated 25arrangenent
oper at es. In addition to depicting actuator 412 of the present

i nvention and i@@maslsmmm@wubrmmgzeh FIG 5 also depicts
convent i onal ||iﬂk<ﬁ!gk% iflﬁf ERDYER rQS!f'e}L Gl ed
convent i ona]Sen iteh 1 12 ;a‘_g bg 0 i Hrmn)h CO% ]éorﬁ'bqﬁ‘%j’@aﬁ‘] utch 120
a driver conv n’fﬁ’orﬁfqu’v Hepie §'€=§‘eé%ﬁW@h{2P&h‘ﬁ‘l“‘ mwwnlwmym@lo in

t he vehi cl eneaf ortriier. eby causi ng di sengage notion 530. d utch 30pedal

510 is on -clut Cm'“ad“ ) carkebis rthCthoﬁc§xt1nnt:>M§Lml]yo vst?.(rﬁq(?{) nu, uB(,sYnOit IgOI nootz
so that disg di sengage 582 via

3 :

clutch arm 5% gfaJnluh 11('“@?33%1_’0 hlk'”s% “h‘ég b é\‘['“’@ml’wﬁ'@'swle t he
engagement "t 2 PiHkbBR0 Apwaie (et durh pBdl4epaisctoll Obat by reannaet ed 538
to link 522pi l&S:n&flﬂM{[]ht. Bbr&D coill nﬂJﬁscﬁaQuo'r §12roQI\@$uaaLr¥bv dhéfé’g‘”& Q. pi vot

poi nt 513. Mwwm % ‘ sengage not 6 1ink 522,
o Al AR | B 5P e et st -

causi ng, d| se ‘U@g
| PEA/ US'Y P&t 61/*6683%@1@@4“2@%%'1 BAXIHESS. AotlvestIql cn@githeQRPOSI t €
its coupl i mgeateeoil Rk orkisc520aiamudlz anJrr@Jl QQLM &Q&ﬂﬁ&&ﬁﬂ nkd tG\La‘wH «}{Qeq@e@” 524,

which is r t i LG, 9 .Sluteh, 12 ngages row out
beari ng (ng%@s}@@m C\%{Q EQ; Ha i’éb “rﬁ‘g”%‘”rﬂ@“%‘zw ‘E‘r“%l‘hg‘ﬁ‘? t%8- di sengage

mot i on 534 “FEUY H"“a‘F’hf *52”4“”‘éa‘ub‘sh%@Oﬁpswdglagemll snothicorpd86 by cl ut ch
arm 524, whisghsicausesortihectdinowuguticeahing, @fi. Ghitt&h, &20.L 0

di sengage &glotbch %@Qmﬂﬂ@cfcﬁpyq S mi%%l n% crank shalt 110 from
transm ssi on IQHEE%? ng to the illustrated
t

embodi ment of @%‘EHT‘“ ORI HE e cRlct dareonzed 1@uatn ol Zises iaiss oci at ed
linkage ar &siaeidied vhioh &t cdokvBRE i 00@lcsstd kRGOS dasEEd et b Rhathe

par agr aph asla@lvtﬁscuﬁ& £l b VR pre AGLHALP 302, Ldnd L2 ecured at one
end to the_ch P theg vgrcn cle a ”E))I Vot ms“mr mmdl'gl%’x?ﬁﬁ

of
ext endabl e/’ chf“#é}é'f’kdb‘l QUEHEE fersient 1y f‘“%'ﬂ U‘Si’iﬁ}“’“ﬂﬂ?"‘(‘éIHWOPWCEFH G 5in
its ful®Py fekraevde droposiiticonl il diey lyhegesend of actuator 412 is
secured by cupr&&ngtnow %Qﬂﬂ@%zk@@nf@@*ﬁtnpll 2l cfMEn %QS har%c:{ “ﬁi‘wtrdtcdsr(:h t hat

l i nks 520 gp . i ent freedom of movenen
convent i onal Qd l%%ﬁ ngmu?thbiuhc lduxtfmmn i5 ‘1Ll"\g&@d]tﬂa§ “élb‘é‘é&‘l BEds Y Eedi at el y

above. but B *I“]“‘ @ﬁ%tbl‘i‘hg‘ 'a&'t('uatﬂt‘j? mghipicg Hafils mByAR otndleddrsigpidea ans i t

di sengage immtuii@fy ilD3dke (n('mlnhﬂka|52i2p]@y¢md:l’xilar\4éun&# %QIPEL@&RM 19ngnddt s foll y
ext endesd pg,g;,u,g,nnph,:ln{gTo reiterate, the illustrated arrangenent of

5 all ows freedomfor conventi onal movenent of |inks 520 and 522 for
conventional cl'dtER" BEEINSEY T Atk orrcpirveliutohiskR0ciwidinout,
ext endi ng 18¢- St deaick cungensdatihkaGdiR: QOIf\LIaGGE UALARdlde b GHdHES Deen

added to tdgn 120RlhiRkage,.Ret X 1 0 and clutch pedal 510.
"that is capt ur es (:OY)H?&%P'l “m'gé P Soger Y URBUgrEs=permit this

freedom bfm%"(%'H\{lmlgilﬁdeécf ol HﬂV@PFe‘ﬁlt’CE%LUf (e ytptsipe disengage mation 530. Clutch

30 pedal 510 3s an cletch arm 514, which is rotatably fixed to pivot point 512, so that disengage
motion 330 lransmils disengage motion 532 via chuteh arm 514 1o link 520. Link 320 has a
distal end opposite the engagement of link 520 1o cluteh anm 314 and rotatably conneeled 538 1o
link 522, us shown. Also, link 520 is rotulably fixed to pivot point 513. Thus, link 520

transmils discngage motion 332 1o link 522, causing disengage motion 534 in link 522. Link
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20enoygh so that shall 542 renains engaged with coupling 538

t hif6UgHSR6G8A Aladugenosf conventional notion orclutch pedal 510 and
the correspondi ng range of !notion of coupling 538. Also, this EM

1l H lie ti engagenent enabl es actuator 412 to provide an
alternative neans for disengaging and reengagi ng clutch 120. For

di sengagi ng, actuator 412 drives link 522 in disengagi ng notion 534
by extendi ng shaft 542. The conventional clutch 120 includes a spring

25r et ur n neehani &M o cﬂﬁglbmamb A 99\132@?9940\;1%5!9 L&ﬁnéh&)\énlu!cp rrn 5%1' 5)
such t hat cu ie retracm f aft

b
542. That i i“ﬁ“"“%p“’“ﬁ TP aHG hgeﬁ%‘éﬁﬁFﬁ g‘r"?ﬁ“&f“”‘éf”ﬁt%%"‘i‘?ﬂ”%%‘@@‘ clutch
arm 524 to ‘ilonéh?“é‘é‘h{}agmmpdmluggmolsnueﬁ it thadh c@nGagenBpdiscogacup 540 and.

coupl i ng 53Biins2 mlnmtﬁhrﬁﬁdkl QMi@InL 155@9h’cgnoxsgl@-!)cttr|r1§452cltrlc%tl bAG biSencage
Limt swt 2 sensé the

N d on actuator 41

position o?lh'%?” R 553? “”"“’“"I‘ Fm'bgmﬁ' AP {THEPseR BPeichiéd>her ei n bel ow.
Referri ng agai rﬁ\‘?"ﬁ"'ﬁl“{ﬁ’c Qusegfiaggggbagintept of hGirssenBiAveaivd, 81 Bqr 483t &m 160

i ncl udes aagsediay igadlarGioal b ad c&.@ent $}ﬂl illﬂngc d\/@@emmmpmiph%t& gy 310 in

Serl es W t r 1 3 v V1Y ] (\l'lL Chd Th r el ay
coil C pi cmlg\gpm?lysyégﬁ:?@[éﬁ SLC ‘ld Ve Bl 'f“ ”ﬁﬁ‘bﬁ‘*c"&ihhﬁ‘iﬁb ”%{%Vd(*f?ﬂkl ng

contacts KR "A’s“‘p‘f‘é’lﬂ“d’d‘é'lbﬂ}”@éébrq frasgiier A @ hieeh @ i 6 $eils hemgitmedswi t ch
402 not i n péshien) hrbvihcpos bt @iy dmg&u&érby%ﬁ\dﬁ)l%@mﬁdﬁﬂm ot IREAYUS
PCT/ US06/ 601&?!37 2111-[' Qﬁh'%gqg) and .}22 Ve su?fl“éu]n frmmx?t nﬁol‘e%n&c ﬂ t% Lcmor mal Iy closed

contacts Vi I't traction
system swi f“é‘h“'“ll-‘l*)‘z‘f ”F%“"F'hb‘t‘WéP@"HPH"“Sﬁb*sqbtq igpediamhipsovet gy slighdlohe acti on
of rel ays Kﬂﬁaﬁd')mm@4"ag/alﬁtrmlamk&sdjﬁl.,d’lﬁ:&@m$lo\hﬁk $20 v @hing hign gizesel

engi ne swi tGha 4021k dtifi, “run” position and el ectronic
traction system swltch 404 in the "run" position, is, the making of

contacts KR3 '° RO Hawredargmsamen B Ptigrersamtar atvertiong! r) | an
"el ectric tpaetiontbksoplmabirig comaeonal clueh pedd 5 mogeation oM zomovenent |

i.e., tract\a.lm u:\QﬁdIM%hﬂLG’lcﬁl 304 shSor m\wﬁd WA, Bl 8GH IdsGal oot or  150.

Rel ay C hag nornal.ly series wth actuator 4.12
depr ess cotl'soln f)”’ dﬂ‘ LS’E%‘ 5 €‘\/L’|%t‘”““\/§ﬁIL 8‘?‘:’“]4&(’6'@’“ rhefd S8BTt act s O

make respofslei¥ dpuich]caype jCU p?f@klhﬁgmtsﬁpn aivchvtinps! renvengi mesuhtshe depr ess
coi | 0 andercatses. aaf El-@tr@a{cl1114-3;@45}.&v;dﬁbL\{Jﬁnhtswg h&h@t IaH«Iuloy ext ended

osition, act uat or 412 s not fully
gxt Ienitled s&énmﬂ;p’ml q‘mlugggtht[“h "“hpﬂﬁ%ﬁ&b“‘”@g’é’l‘c‘fééﬂ&‘ “Ul'i‘(‘:‘é’” glet ‘tPglf P8 412

reaches t h&'*f i I”V"‘é%t %ﬁﬁ’é‘d‘“p‘dﬁﬁl"h Phator 4 hp progeiap ellsrddie »EDs Gpens and
act uat or 4&Rn@gpressagik cDok E’S.pﬂiﬂ&kdd@biys_ ﬁiﬁ@@ﬁmﬁ)uﬁvm link 522 in

Once act ua‘i"‘QEL '&1&.2111”91%%5 b\atwﬁ){clnr" spamagh%'ht thw.p{uen E%luu_al 1%3,,&? SI tion,

actuatqr limt swtch | 0Ses so t¥l¥ase coil
R may beé eh’ét’dlLQ‘é‘B““t‘B*‘bﬂ‘é‘és“‘é@}ﬁl PPl et in &Kk Datch phat cluch 120

reengages merety by the retracting of shaft 542, That is, the spring retwrn mechanism of clutch
120 moves clutch arm 524 10 the reengaged position sueh that engagement of cup 340 and.
coupling 338 is maintined even though shafl 3472 rewructs.

Limii switches 4 16CR and 416CD mounted on actuator 412 sense the position ol shaft

M) 342, a5 will be further explained herein below.

Referring again to FIG. 4 along with FIG's 3JA and 3B, system 160 inchudes a relay cail C
wired 1o the 12 VDC supply of batiery 310 in series with normally open contacts KR3 of relay
K& Thus, relay coil C picks up responsive to relay coil KR picking up and making conlacts

KR3. As previously described, vehicle diesel engine switch 402 o in the “run” position drops
14
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15412 .when.needed. However, responsive to 'clay C picking up,

nor pairh1806/s0ssx 2cant2@08s C2 break so that 412 release coil Rwll not
he energized. In this manner, relay C prevents actuator 412 from
being retracted unless either i) vehicle diesel engine switch 402 is
in the "run" position, which picks up relay V which drops out rely
KR, which, in turn, drops out relay C. or elseii) electronic
traction systemswi tch 404 is in the "ow position, which drops our

relay KR = cu2@ qm mlnlam& dbseddb R ic oty & 3 nslve tO
ei ther vehi cll Wﬂ& i We SW t@ﬁ“ﬁu%" Eglhﬁy])g) %HE? f%pﬁ

position or" %' Eé\c\'t“%"b““’"(‘ih @r ‘h%ﬁ"“s%“f%f‘rnig‘(ﬁn“frﬁlﬁhﬂl‘eﬂf“ﬁiw ff{:j“’%'ﬂ*r"r'iélﬂ to t he
"of r posi ti"dH.C niet @yes@mird b valicogiesUinginawhibR0arake s oonthaaks @2 so t hat

act uat or 4%Rciogl e@ﬁ&; sl swlRnbd th 1k SSPORRLY & ¥ REiE @%th%%l("v' a
contacts; C2. .Thi s { es actﬁat or. 412 toward the retracted

posi t i on Urﬁmmdh (LS Indicy us:f INE 73 |H:F? bllgcérékrgulurbd»ﬁur‘giéhgi\(hg Cp HAfY Hict uat or
412 is ful INick @t"rv%’ﬁ ea waction, of vehiclp HRayppradddy Redugblinngr 9. Oper ati on of
Br aki ng and St eery Oghs SYHHERRBen mnmus Cl m |sé"|esadﬂ|'1$ulm%pﬂ lt'JQOrIrJa@coﬁgqycﬁ

descri bed has rols for ensuring
oer albl | i tﬁg‘g#w P'L%“é@s&t%ergn 3%21 B{’l"ék‘f(ﬁ'd”' A PET RISy Cd“&hﬁ@)ﬁjéﬁﬂ Wiswhen in

t he el ectriv¢ %’Fh‘b‘t‘i‘@w gyt ettt ot d03e fiat fomgd the Tully extends@$ospibevi ousl y
ment i oned, ptokmecdmrwmtatrmlwah17bfraktbing\[&id&is€mhtﬁ% sxvl‘ééhh%'@l?@&d ncl udes

air 30r a e r..346 I nterna
conbust i OH%Z‘(% %llﬁ‘,éfil}4lagctlch p{fﬁit f?I(P\rER{endsc?pmlllr}n‘ 1%181 \\ r%?q’(d%’/w&rﬁé?da’fmﬁﬁ t he

br akes. Coft* 'P’““éﬁ)’gﬂ)éi‘r‘f"l“%‘ﬂ}" ‘PP@Wdes a rrechanl sm by which air
pressure i s supplciecor on nbrakiviygoaViemil langh Bﬁm&o&télﬁu ﬁmlshuéhft
Speci fi cal by crGRak EOQ!mIMLﬁlt)% tlﬁtg)sc QerIq{ $§%011gﬁlg%?o G 'atgam rc¥' '1ct§Ch i1 alr

pl CSSUre for the vehicle's conventiona “Pel ow a
certain’pr éHé‘t‘é’i'ﬁf%‘éd’“P‘F‘r’ﬁ tespopshE ip Pt hide ke Pﬂlé(rfm%:lmﬁ‘rﬂ@éwgﬂﬁﬁb
vehi cl e' s terrsemblidGrralbase coil R will nolif encreized. |AWENDERE, §HEE$EV&IEE£J“HS f oot

throttle, al 75”69@9[3 ﬁﬁ&&h@l unﬁ:lﬁ cnif%pgpg1g§§Q{1 oqqgc%u l"ﬁ%g? 1s Hhcs‘rug’n to provide
suppl enent al ressed air for opera I on- The vehi'c

convent i onh‘i"'“b’f‘a gl RS §‘f”éH1" Yaghicy deggs g3 Fé'\é/l*‘&ﬁuﬁ‘l"ﬂ) ”h‘é'ﬁt‘i‘"%é‘d{e"b frear
convent i ondk igtlegriyigeiny stemsfigh 104éhih of ®3RGIbNehiudass hiy drawki ¢ Punp

354 drimnenwvhyh. inRir€aoal nulCrQﬂiIU st r&ﬂmﬁ?ﬂ% Her 391@1&1&&%8% é(wlnyﬂr’ ﬁﬁl[lll ic

fluid for Hoperati. ower steeri n . Controfl sﬁistem
160 al so pl’lO\QlLl?l ﬂu mgr;?.g\llhmm L%\. un. 15 Fibsh“eﬁy'd’ftglfﬁl lﬁ'"*fU]bﬁm[lg }ﬂﬁrrped for

steering eVEl" f‘"éhg?”rijé"?%‘ZW*i”é‘ Ws‘hmwl@ﬂfC’*Spemctm:@allil:yipdso::@nmrxml system
160 provi deﬁmranHFEBth'aﬂLu&{ﬂ\lbynnW&L C,h Ifhfs dﬁ\me‘uﬁitn@el“ %ﬂgdléf\h@@lrscgﬁ the

vehicl e i s, fur, et ti 0 0 mts, then if
the driver ég%pggs]iag hguﬂﬁ Mk ‘5 léto”h"\?“e 'fi’“&'ﬁ*&rﬂ} Biltlyfcllff‘%fjtle a

suppl enént al h9‘d‘|‘*‘%ih‘l“i’é“‘%)‘aﬁﬁ‘—“%@ W**BE&SH!'BFWS\L@WC@@ drive punp 356 to
provi de 10suppl-etent &lhehyde aiddrive bhudis Ay RE-QSEME &nf:@f nQRELAL T On of the

vehicle's (ﬁaQﬂz\/ﬁUBﬂtlQ”?shm b-?l%l{lxlln"gmﬁe}/tfunl, cumponenty when in the clectric traction

syslenm mode of eperating,
As previously mentioned, the conventiona) braking system for vehicle 300 includes air
3G reservoir 347 and compressor 346 driven by internal combustion engine 302 1o supply
pressurized air for operating he brakes. Control system §60 provides a mechantsm by whicl air
pressure is supplied for braking even il engine 302 is shut off. Specifically, control system 160
provides a mechanism by which if air pressure forhe vehicle's conventional braking system

fails belw o certain predetermined dmiy, then il the driver depresses the vehicle's conventional
15
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Specific details of controls 160 relating to operation of the braking
system are Foot throttle limt swtch FTLS

oper abl e tﬁ: egge ipl S contacts responsive to sensing tha‘f’%gﬁg%d’ﬁs\z}zér
has depressed the vehicle's conventional foot throttle. FTLS 420 is
in series in the 12 15 VDC supply with a relay T, so that responsive
to FTLS 420t tekicngsupplomtadtair mhlayssa'r npxitm I{%so upm ored pyvide bplkingigalup
initiates nvent onal vehicle

br aki ng sysﬁﬁgbeqcl c%?l OPEIHP(H] 0%%10 veha?lf C(alv]ent]on%l led cgﬁ%ehti onal vehicle

em an
steering syst eﬁmdlsawaﬂ/@hftlmwsmtloned the capeniodalngetng syhian fdr veisdle dt0eokiudes

o essure St LROTE Y FUE BTG Bho b0 BRE ST oL e AL R,

418 makesoncetipppaiop sicerp@ of wehisdnidD nGortivhsystainrl 6f rlesravidesianmackaemigi r

347 has Tahkerdel; LGl edeh

open cont act sH&r ) ﬁ{u@ ﬁ{ﬁ&?%@égf%é;ﬁ g&e?l(rarﬂs&?n&(% "’?ﬂ%p%ﬁ?’}'é’ﬁgb%%l‘ﬁ
ai r presstpemsay Pl@hldﬁlmeeCAﬁfsm byt Wkiclcidilie sofringethagl ofithe geliigle sewrnaidefiapit h
Ti and SWh ift Bcﬁﬁ@medctermme@ﬁﬂnﬁy tHfn ifﬁhef(ﬂl%ljcﬂ 1%55@%!}@9611%%%%&19 nd] foot
supplenental conpressed air for the conventional vehicle

system THEP!E.§ surpiameptapuEs iR mipenetyr Gpernscine adtcgump 35@0%@% ina
24 VDG 23pseRe lly‘dﬁuhlc"ﬂ‘ﬂ?ﬁ' Jrds@lry fo@bﬁe;&@ﬁrﬁf RSBl Bendf s Begponsi ve
to Ti and switch 418 neking, relay A picks up, nmeking contacts Al and
ener gi zi n§*Bake system auxiliary air conpressor motor 350. In

summary, respepsdifQictaQs bmnﬁms MRl rclGeRMESk#fon bitRe MBNhLI S are as follows.
conventiopnal fo t throt@ | f alr ressure falls below 100 psi, for

exanpl e, Sk MFqils mibivpiich St L0doe0erBless clas s s TSROSO it R
gio rS for f OfreseAlial Qébl@te(ﬁtﬁlﬁvc‘ﬁﬁét&:’beﬁEVGegmﬁl@!l'l‘é@ﬁﬁlbﬂBai?TLtSM@K% 1§ys$icfemnc 12
pe ic_deta ontrols 160 relating to operation o e
Stonr Thy T9& SRl aru sy B Pl oGy Helory - SRR cntee orY Pty T
are al SO RelaySBHiclEisg tninttiags denMDEr soHpprbsyedndiit for tﬁﬁﬁ(ﬁkérﬁlbﬂ&@ﬂﬂ&@lﬁlﬁldng
Cetay S SPh sudhr bl AR O P e B st ki (B b1 a5
and 414 SRR, MD@hmgnﬁlm’rblumaed embodithent vEdoncdlaysenc oFve ici pon adt nﬁrtnearu ng
2,[ rene: Inn(\S:]ue\E/:l\}nhan &1&:5%1}6{6 quaia% &?gn\‘les &ow]ed%ﬁ%ﬁ%fug?@ k%gwélﬁgfpg rgiweltlgfﬁlf?iomgkcs ;esponswc
pr edet@r monedink ithak 4ir mﬂsdu@\m teednv o347 Sﬁﬁaltmlbeiswra%@eﬂasmm@ [tnot, tlae 100 psi.
FS)':’ :g;!{ Q?mﬁﬁgngll)r cln @gntigtlﬁrﬂ q'écglay g%z s:cﬁ%lzl? a%){?%gg% né) r_?é“’]?lll A} pressurc switch
suppl ementigl Ahgbdﬁl@@dii@flﬂdt%d»lpmsswﬁieTf Unithﬁtél #donventi onal vehicle
series i o 200l Sl s 135 IR oo RRER A 3 WAL Rreborb]
punp not oychBESyr al@%mjml Wle&t tsoreliy Adnelnawiliyxcdped ¢opSRIs Adrin 4s BRR 4G ng,
R W ot T ot
ariver delﬁlﬁég\sﬁlﬂ‘g D skl RS ] @@nm@émn@ hetke BT R el €UmpIEsspthe
steering wheelsooin éunﬁlavﬁ pdsﬁ vk B tha¥Re e RE& e i Ofenlcl Bon RENARBfo ot
certain limts, auxil |ar]ﬁ/ ﬁ)raum punp notor 358 turns on to
provi de nirdlcnifdir atsue “p]r()@@élufoée’@@?leof’déﬁla'tylaéir?“@?fv’fetsﬁbm%h?%” e's

convent i ofak of to%asdlaméy §ﬁ %nop&%ﬁ b LETAE K&k asidkd bRl &kl ol s Note
t hat |n FIG 4 there are three different voltage system 12 VDC,

whi ch3?s a compeifts dHAS Oﬁcer_m@% !af?otl AUREAP PREFREICR TR HTr P Y SPPCaHd 24

VDC. Hi g hﬁ)[lox)lsomcﬁiﬂﬁlysdf)%ﬁ EdF®aca g ot RUSS di@m&nfsrgfes plrtﬁé/lmlﬁtgbdpﬁﬂfg\ﬂﬂx
power deliv l%lgc relatively |ower curre dvant ageous t hat

rel ays sulditllgEcoRpgctedajeerag aérflemltﬁWBQ}icﬂ‘&@B{”@a‘b@%Sélgl atseoe SH P EelRr Ht

i nterrupt inRekick B aid pdrdllcPelilhdctc@Bwithed ﬂﬂSRQgh(CtlfféllQRRt WHiBh 4rB@Yunted on
perform For exanple, it is desirable not ]@\o ro ggpga es above 12
UDC i n 1 hiie Kl o G entiuh ETTRE Seb ik ’iaWHd FPUI O AR A VAP U B s



20The description of the present enbodi nent has been presented for

pur poses of |Ilkjstrat| on, but is not intended to be exhaustive or to
lint the YAHPEY to the form disclosed. Many nodifi C5T{USHOSAHES
variations will be apparent to those of ordinary skill in the art.

For exanple, controls have been described herein above in the context

of relay Sthé’lﬁ%hﬂgwﬁ&[ bRSNOME RGLOMbdyhd 4 Rktaih @R IREBHRIFES dhlshiRG 414
nature of_ rel i¢c. It should be ap Erem atgd 25t hat t he sane

| ogi cal proce %@Sp BREHP Hied e dierdyipg wmgd 1y B HEtREYORd &P REY ent
conbi nat Igﬁ)«t’lﬁteﬂﬁm&‘cﬂlrﬁys For exanple, wth appropriate adj ustnents it

[ ible t I I t ed
ci thor by a r PRy S DRbRgr Ry Yo SpHP b BRPER R O I Pl ay

t hat dee men@hmaﬁl \tobtclcmebunfgts@stérhl eTiat ts] ey S Gixiceedlyrpyn dbafay{s ﬁemﬁﬂdsmg
on a vari s, i.ncludin

Gesired 1 o P slrBRRb S M o R R RO ERSG Sdorf i
and rel aynfl @gmmmbmmﬁmmmgmms pidasip, rpakitel cpntadis Mmldfenmgm@g an
enbedded g f syst em havi.n

corr espordhin Sur e il MR b RIS Dy e srv,
program d8petsing ﬂmfrbglbelcowsmmmh faridirettn tifthd siceehatvbet! pitbcedslss waypd be
| ncor ppr aLed: iy i QULFIRS Gl L

Furt her, df? sclrgggt eck)gled?fgorls i33% grlgggwm&ﬁi%&%&? o%ﬁélgll%{glttfﬁég{/ag%ﬁgus
17 dedi dathedioribidiyessuy i opirgivalos hp vedldeepnlgntigenh sior g 838G ay  be

avai |l abl e on ap,pi i@HaN& e QA RIERs dat a bus supplied by the vehicle
manuf acturer for input to a conputer of control system 160. Referring

now to FI G 6Nog tiepigife drihag e dnseatiteremy vollieetysiemntd WPC. méiichtied

pr ocessegoffentidi8l 1IPREBIE Vb8 VR, Oy Waﬁ?@ﬁl‘\m B 88ltabSsystems are
illustrated, according to an enbQdi ment of the présent rnvention. It

shoul B belctifiis fapeyis g areernower dstivgry %?fﬁiﬂ‘?bfﬂo‘%‘i}ﬁ“&w it & aflypp@pepetithito

enconpas SciapyudaN ke Kbaw! dd pRvRE 961838 Rblafihahd 8xReUHRSubRE bigdli ANS
froma nmenmory medium regardl ess of whether referred to in terns of

an enbedd‘&@“&‘b‘fitﬂ%cd%‘éfunctfﬁ‘él%eéié’@ﬁ‘f*F“oIFP‘e“rxamb‘%r‘%‘éH%ﬂ'dlé%ﬁ%Lﬁ iapte Y9t
(hardenedib@\n, otveriMkLSR)bin 6fa YelickOMe ot her term nol ogy. Conputer
system 600 i n ude ocess Q rocessors 615, a volatile
menory 627, Q”tmﬁﬁwg"g'ﬁg{'%"%?ﬁl‘ggﬁﬁ?tfcﬁbs menory 629. Menories 627 and
629 store pr ogﬁ@mm ms@r ofald Pasnt(cabsOmbii Qi beaspdsei8 ot papaepsogr ant')

whi ch are_execut ab 615, to | ement

onbodi menP S B G Srp L B 3k P VbR 3 A g St

i nventi omd@mﬂﬁ‘&mﬁm ard ariates #0rig apdenandhare obiriliesy 621 imathela:6 Xdr ar e

i nter connect & ut/o ut.. ada not shown) is
l'so connectd pen B KR s Pe DRt b Rt R E TR R R B8 et weon
processo rCSlI&jJ&ldafgd:Oﬂtd’]}@:ﬂatd;E[M DRSS mrthmmnmnftraslw logy sttelmuGlR apmeaitsd
ggspéfésdfsg%t thé same %%aii)e gjrcycl 15 g:gx(f:ctnllag' lncvgg ngfei ent (iOn’l’b{lﬁicl)éﬂgtO% ng
illust ratlelelyberﬁbloxxamﬁn,twnlmpmpﬂlm admtmmtmtnypcﬁm emamowm:ttbmmaalb[ adpgkal f or
data stora D t i s I n

o hor " entadenanne oAy 1 B ELET 008 BN SRR L Al

di sk. The?’eer@e;fm tongt@ythemqnayihelwsmabefalmd@@m@mma vwcsfpzééacara zed chip

har dwar e. H&’Ma Yor @123%13@ 84 'hgr;(gtgg[qle&ql %ymh&g is not explicitly

shown, “1'nc e’ ot he evi ces, are also not explicitly
showm0 such aglspaplesis shown herein abswwuﬂgysaﬁd gay doorayaiie ipeleherered I3y

one or gﬁ;"&ﬁlyﬁﬁ 918E&rﬁﬁ%?aa?&n&ﬂ@&%l%%ﬁt‘[ou%b’&toﬁ]%} 1%9190%‘}1 gﬁ?@b’sy&t@ﬁ)'hﬁ'\qﬁo storing

in a such as neno or 629, of me conputer system
600 250n qwma@hndusmecoptme@@sd ﬁnscewﬁmth@atwwfr@ camairtplfm@@m SUShpgeaputer

system system and control-related processes may be incorporated in the above described motor

controller, for example. Further, discrete sensors 330 are shown herein for actuating various
17



Additionally, at |east some of the control-related processes of the
present invention are capable of being distributed in the formof a
conput er r &ZFAMR™HRdi um of instructions executabl e by P&TAS3WERW8T t o
performa nmethod, i.e., process, such as described herein above. Such
conput er readabl e nmedium nay have a variety of forms. The present

i nvent i ongdamialel @Say3 OeRainkly pfoo@ad 8 85&rsaf0 tﬂaﬁb@wambmn% ok %ﬁﬁ_ of
signal bear] n]glﬁmedl a act ual ?/ used to carry out the distribution.
1

Exanpl es GFPRSHGEBPES LoH5HPEH e"%‘éﬂ%{@?‘é‘fmlé‘)rl“ﬁ%‘F wdeomargrdspnel t ype
medi a suchstemfibmppy di sk, a hard disk drive, a RAM and CD- ROME.

communt cat i onEoRTREG ™ ROV eOORv Gt it & hhpiunER s RE<Bn ogpe

nor e sof tmaraﬁ ilp.feﬁgﬁa]ﬂﬁﬁ bk nnptaﬁéntmss Waysied iabkdict B @n ammﬂuﬁ eftba;ﬁegdm

t echni ques S e QTRONEN a basa (g r}%qtue an t/ or obj - ar dent

t echni ques, ?m 181 8¢ WidSiggad it 1 et ragmpitern SH%?IEd‘ “me {6 cnqepass

obj ects, aﬂtadamamdvzcg)mcessoathacdxaaseq linsbu@iohseium d heser y@ﬁcdmﬁrdldgaﬂyssskl |
Lgr ;hgegr&1§¥ﬂt 1efe?t€<§) {gﬁg uantqﬁeo an et bttfla%dnconq.tﬂygta &IICIOCOPP catﬁé )Pgrrsrpr}décoméau%gt
meant t o sysiph Yhagieodd o ethtzlwmb oi inbadther n@mwotolgy r éspRodr systent 609 qn:rhelsse nt
;B‘é:ptedn?%oce bﬂl or g%%?% IfS?} g p@gt‘élé l'nl%i%&!y%af h al’nlﬂ?‘ttatlogv% ati (’1r1‘1erm1~I e(?2e9l n
above it Maw&eélﬂrqnbéép ftore prgiamindtiugigpes tad$0ﬁ<h<ewedse€sqrftwarermbgwm “Iwhliichh
5::: Imat)is esdég;%g%%iscfgj ﬂ)?c?:'eﬁ?ts i A %jlf% en%crgt%al\'{&nIcgll)&?ﬁlgﬁp&gssbﬂtgatg 810@1 am in

i nvent i ormccardracwitlt ﬁl@plsseﬁfszyvebjémo gepcaisbeor e ctrsetp o tSrrad etc@@tlm @7 awt @P

fFor movi ng, HARYRBLE Ldeb B4d. e,tlt&pmyo-uﬁ,ut ddﬁr;stémtat SRR B176 SRl getgﬁs tssg gi ze

the electric notor at” a | ow frequency tor contro

acconpl i SHO{ngblp ifsmatprcadsbgediciecs @m@ﬁaswléﬁnd ¢lagrepcs |og<ﬁmmw

Secur i ng HRkh@bo V%Rb gt ?teaa!?%t Ak {eﬂﬂo@@%ﬁhe&ﬁm'ﬁt PreyBburg 4L bmﬁﬁt%de%&f)
may be included ot hings in an auxiliary power unit

secur ed t?é%u%%*é@abt%%tﬁyéﬁweq@soo on a frame of a tract or portion

t hereof The cabhhiasRdeind&Smon, ﬁohﬂ)litﬁcarﬂﬁﬂorg B8 ARURdINGE MBESFoRata
rectangul ar housing for fuel cell 180 bolted to respective air

sSprings |SEEage ary! 4 Ori’é'ét“l‘%ﬁYH@FGW burrecpMicHisps lgpthergmhedimepiggnonpgiyle

fur It hey  imGldsde® ians ﬂé@?}dlgﬂj' éitéi?kV\{let]@ébtﬁhﬁg qgaem RES ta&@tl@gigt&dmdmb slot two
coi rings are connecte 0 r eader respective eyebolts
bol tedpt dp‘%ﬁ’éﬂ%dn Y8 MBI RIre Mgesy aﬁ%éﬂ&‘t"%ﬁ%‘é’t‘%{\}%‘ & et aER! §’“y§ﬁ%ﬂ 'Hlat
t he Conn&ﬁiyllﬁlﬂlﬁie(@ﬁlei(ﬁﬁlc&plwhlcﬁﬁfeldmlﬁot&kp gRKeRslal, s@h@s lapsat ed so as to
keep coil spr'g ﬁ t end eﬁ ﬁ? A; fromthe bottom of housing §
outward. In addl't§ YriPESd RE PEEITCS P F g5 mBEPHGHBIOd S BYPUL T & H PR 4ot
in a mannesy @mtderctdnmgmauﬁeﬂ&mj s@dhas dﬁm\ﬂﬁﬁﬂ01f629mf&1h&a;b(‘)bdrﬁlﬂﬂtdbﬁybtcm 600

0 a manner aukch tched by th
sglrJZIa er, oh ﬁ]t‘:%ﬁ‘cé”%%%s:’g%i%t“ﬁ%ﬁl ct“‘r?z '%pg’%e' & c%mcte It hlg way, the

springs are halidtiomnlly, anlshwsnnwnﬂtlteenﬁhcﬂmcimmmcﬂﬂcs‘ Mnmex@mpmhmg agne
ot her and, k t he entered abov securely
toward aifri fggﬂt ?f%t“gl“q %r\%lfcl R Cﬂm@%gr’céa%?lﬂ? I@F‘g%nﬁr?glé’t’“e(f%}“ an air
supply | iene:utmamlbmg peocessnne pdrfoon a\meehoa, ipr, e®sass, ouaheg désatilox hf:x@m above.
connect i S 0k E Q0N 0 tem
i ncl udedrslglﬁ U s Cd(ﬁ)a%gd%%tum "y aalgegv%?c onévﬁd}% fi 838&&?%%%}1 R@%ﬁer,
aft er3 he:qsqilwe«a;delﬂcsmf themrtBOIAPYp¢ sf shmhltbeding onetli ectiratbymecd tt)hewaout the
springs ) I OF 1t l; to
b e ol AL LML L OSSR AL S e B0
housi ng cefitrey dak.adwuwedigknblivp e RAad add@h-ROa fdamples ¢fi ransppsionggpe hadiaj s
advant ageQis.ly Etaﬁlﬁgna UShRBniesidihiigsecured to the frame of vehicle
300 wi thout any rigi nbers, or even piston-type shock absorbers,

that can directly transfer the shocks of bunps and jerks fromthe
18



PCT/ US06/ 60833 21-04-2008 21740- 002W1 housi ng. Al t hough shock
absorbers do, of course, tend to absorb such shocks in a single
direction, WORE/8B1 end to prevent nmovenent in sone di PEEUSHNE/I608E
that they do have a greater tendency to transfer forces from sone
directions than does the above described arrangement. Conventi onal
air springs tRat,ak ﬁb&iﬁb&lﬁphﬁalehﬁﬂt tﬂ@cﬁle%pﬁ%% SGRRGL ﬁigcﬁgmyé%&ﬁ&s ways,
avail able. for exanple. 5from Me & a
fl ow di agﬁcé‘i‘ﬁ“tﬁiﬁ"?ﬁéf'%@réasﬁ @@@im@aommn@ﬁwdﬁ F?elmmsleﬂ prd/ @y wé:eethrmgtera
traction t?'!@lmqfiéseaman obRP sptelkic eﬁangﬁés‘ﬁ%hﬁl@@{lﬂl, @F\C@poﬂjéﬁsefﬁgland

conbustion engine (ICE) is cou via a clutch to a transm ssion
havi ng_arfoPHsie! glﬁ%f‘@la“f:% Tﬁi@%@f ordiriy-skifltin g art will apRescials tepy the drerdyyaf t

for drs vidagickd a&élh Qﬁy ‘M}?@J:p%n&flg sge InfpGdeh@BonY Mt 8 et dd U AHAB isdot meant
differential. In gﬂXlllar%gelectrlc I Otraction notor

(EM is coip %ﬂcﬁ‘tﬁc?ﬁéllfﬂmi‘s WiEiEsrstt [ g piesent lvtigp 353, the EIMis

enabl ed to repRhyRoROVRIfichiDEMAINBARES WillARlapRENVeDh (FRUETRIINRY LR ho a

chassi s of he tr ctlon ehicle onse to se]ecting a ETNI node
5 doiher § &

of - oper atng ot HETR FEEFHOGERTEY SHE Al fdbe TRl HPSE | on

i s di sengagéd shyothlf@halpint el bOH tdiRlel réspoand td Jﬂﬁmh@Edtrﬁanﬂ QfgndlUnNinNg.
In st nabl e operate as ner at or. mhen t he
transil s SPERCE shipRamerty BURHan asni i SEbrane S el Gy
runni ng. fommefephatbiclesul jzﬁ}sylsi ei’m’qﬂyoéneltghe afid deefidr gjfb tHceé’ltcmhcemth]@d afaer
steering @an [ tract ri.ven us

a1 1 ary e dartl B ool h RGN B BE B b et St gpmppe
356, a tmastlion voltage of the electrlcal power source is nDduIated
to control a speed of the traction vehicle.

Gener al Remar§ %q’iﬂﬁﬁ Ig}(;&J ﬁéegappr eciated fromthe foregoing that
the present i Refeming egripo UG- déstunlovitl Susausahididedethefhing. in knalxiding
the fol l 8} P\ngt (“APU ") sebur E@&MBQ%W& Jeﬂlgle g&?/mﬁacﬁﬁ%do%q u%&m ortion
conventional transm ssion via a convention ort to serve as a
transf er tepesef.cEhcicabin dh@ndﬁzﬁ@n\ﬂ@rﬁamnﬁhc Athnelpdes @nccpiugttial riguypesier fuglieeld 3
vehicle q%ﬂ) M&u& E(ﬁk&ﬁ)b&{\fg AL @f;}mefv\ﬁ)(é}téd ‘.ﬁl LEtfyaD% OI\A%UIJ’EBBIQI& 0?{1‘;9 ﬂl)db?ng §¥Ue| an
external source device, even IS powere

a hydr ogdf theyiapluggs Rispregflentog i ahats|se ings i |bp1éﬂdy A@@W@@ CQi PN GBI ROBEECHH A
vehi cie asmbesldd: Wi iSHEAREdychSitsdu @R} BnENRUIG ﬁe%ﬂ&r&ﬁz@é&h&%&ﬂ%é’&ﬁ hed ent
energy such that it may be provided as the external source device in
order t o SHikat digspnngetias of heigpdhsaiies al sprcadiy arederatd sis2s40 KO§P £l $reagted

tract or - tk@hde Lol AMEK froR IR boRors YPRLARE mloumdﬁt FNGRUIRN th Ok cOPGiAEd ON
of substantial duration; and 30 a battery may provide still further

ener gy f &P ALY Bniha RIERTS iB AR SHEIKES oyt %\19 dpenyae Hamdeedogem of

appropri ab&idgNihe eiBpsin@fard AW QRN sRh@E By e PRI bR B dRMBAdithdiher
by the fuel cell or by the ICE via reverse operation_of the electric

£ ¥ acton SRR AR s ey, the sesier Bl Beld HefoiaRiony Py oguBidrdpRopposg one

i ncl udi ngtiel m&@cpaﬁgtm@mwgﬂg catbddlab@eYn@pullcd Bslviedesirtly arardyieihatdrings.
fluid subsystens, are disclosed to enahl e operati.on of the el ectric

traction mot of "0 SANESRIBED SISREFEC] PEA/ATSP *C /Ea0%° EWBXE°%Y 884 2008

pressure regulator for connecting the air springs to the conventional compressed air system
included in subsystem 304 for brakes of vehicle 300. In this manner, after the spreader of the
30 APU is bolted to the frame, the air springs may be inflated from the compressed air system,
which adds to the tension of the coil springs and thereby more securely keeps the housing
centered above and pulled down toward the air springs. It is advantageous that the housing is
thus secured to the frame of vehicle 300 without any rigid members, or cven piston-type shock

absorbers, that can directly transfer the shocks of bumps and jerks from the frame to the
19



21740-002 W1 coupled to the drive train without interfering with, or
opp@@'fﬂﬂ&%/ﬁ%ﬁﬁnzlt{]zlezooanvent| onal ICE, and to coordinate sale _
operation of ONisting subsystenms of the vehicle with the electric
traction I morand generator nodes of operation. To reiterate, the
embodi ment s, »whpsen and described in order to best explain the 5
princi pl es W(ﬁ nvent| on. the practical application. and to enable
ot hers of ordlnary skill in the art to understand the |nvenL|on._t g
Vari ous ot hle,tm@nhmd,hgmmmsbt@eétsfag ol"c%{j&c R« cnﬁdolr 91aEm ;tn?i Lo g 2;“ tﬁe
e
Ito?egeﬁf R L S Q*maws wml e Phycstatied, the
clai ms t hat “FOEY BWeERConstion stededont 1Ganidoge ki ataawdeﬂaﬂidewngéneﬁequence
of acti ons. Coff@idn Gl 4ShQ@MaQfe sLiAREloSime (ﬁ&?t}f_aa’% ke e )\'ﬁ;lagl% for n}amPlLfl r-pon
ions of the,10¢la [nsrdoes not, by itsel y any par
sequence, but rat Jh“ I'S rrerely to facilitate reference to the
portions. 21 AMEMDEDMSHEET“DII‘@EW"U@Slf'iﬁG'I't)-'l%thﬁﬁﬁsﬁﬁ}&&&m'B@.xLQrém)ZOOS
21740- 002V\0Ehidhai stdpSs G h aivBEr bSin infdy namb%mm w@c% “"qfi’é’ &9"” I g%,a

ustian engin
It P glnggnl ggl gﬂ‘ 1”‘12%/]%[]1}%'“"" W “”“’&%E‘ed’ﬁ“ 6‘(’:‘)&* gt 5"f‘hé“ds"§r§‘t‘%’i=ﬁ"&‘bﬁ?ﬁk'i"9!5 ng: an

el ectric noPoE» vigsgo! l!h. ractiogy ctuplamg)fngruci(ﬂferwlmleht}ﬁupﬂ, ngutihe sbeectric
not or t ¢ t hectibil ANSTE B\S)i QB Ndd @b rmﬁ\\f@QL&of?sBJ?ﬁ Iyt ?”?hﬁ@l \3% c.m%rn{ gur ed

| ecti vel
b e e e eh b MRLO b Sl it BE s iohier wcont 2 The

system as rERTFETFEANED BiMnpde obapprpini B mmgion 10 lcsiolin sty trdiaMi ce for
suppl yi ng poweissidnos disveagl BChs dugeh o OF 1Cb%nd tTJ‘!@h%Xu%itrﬁmné‘silnE cisted in

e
glyglt renmzﬁs V\h@ r?‘$ﬂ-lnsdul;hlnlﬁd %Q)H&ﬁ?:ﬁggmr%m Ik%t:n lrans d? blé{,na@\(ﬂ (8 gm &%nbblu‘LS es a

battery” clmch ansmc ICE is running. In’ step 335, sub sysluns or the traction vehicle used for sicering
and braking of the traclion vehicle are driven using auxiliary drivers powered by the electrical
power source. in siep 356, a traction vollage of the ¢leclrical power source is modululed to
control the ETM and regulate a speed of the traction vehicle,
General Remarks
20 Ieshould be appreciated from the furepoing that the present invention provides mimerous
usclal benclits. including the following:
i convenional PTO may be added to a conventional wansmission via a conventional PTG
ROrLLe serve as g transker device in a non-conventional manner for putfing power inig a vehicle

drive train from an electric raction motor supplicd by of an external source device, even when

1
1

the vehicie’s ICE is powered ol

A hydrogen fuel cell in a suitable auxiliary power unit mounied on a vehicle as herein
disclosed is durable enough and provides sufficicent energy such that it may be provided as the
exfertul source device in order 10 move sven u very substantial loud. such as o fully fouded
tractor-tratler truck, over a substantial distance or for operation of substantial durstion; und
30 a balsery may provide still further encrgy for instantaneous power demands and may be
recharged at appropriale intervals of low or nen-eleciric aperation demand either by the fuel cell
ar by 1he ICE viwe reverse operation of the electiic lesciion motar; und

controls and nuxilisry subsysiems. including cluieh actuation, auxiliary air and auxiliarv

hydrauiic fuid subsystems, are disclosed to enahle operation of the clectric Lraction motor
20
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5. The systemas recited in claim?2, wherein the source device
-conp@T§§@6nglpggb@@mOgand a Mel cell configured to charge the

bat he systemas recited in claim4, wherein the
systen1|s conflgured to enabl e charging of the battery by the ICE
when the ICE is Powered on . 7. An electric traction
syst em f or 21 V8##PEY@! having an i nternal conbustion engine ('ICE ")
coupled to a drive train, the drive train including a clutch coupl ed
to an |nput og a 20t ransm ssion, the system conprising: an electric
not or : coupled o G EF e Fng T BIEF e 1t TOPRBF T T biear FRTbICE R ot or
to the transmpgmioritonpubn fferisthpwibsygoitshetharehicichias the clectric raction a

source devigRrll 8eEhbGRki%r &OMRled to the nmotor to supply power for
the noving of the 25veh|che during at |east certain intervals when

the ICE i s powefdd 8 rbe Y HaH DAL BH AT hrEN s dhEsmEintite movi ng
of the vehirgiekselteoricwah.yhe pBeticTheligyiot @vasdleit efdrdiiary ckiRinR

conpri si Ng:an o nndersldh(ﬁ thmt‘te'fonC A A eT Ie%nbomgl[; ﬁz’vmﬂ LJP;@L!Q%Q)HE:FH%WQ ﬁ]\ﬂ ce is
electrlcalhg chpa t he notor, vi mot of cont r ol 19 The

system as redited ?m“m”ﬁ“ﬁfwum %ﬁ%Pﬁ“P%@m§§ﬁr§@eﬂ@WPE$”%Bﬁ%W?ses
fuel cell. 2? UARENDED 18| «WEMNy stafRPEAHISs hPCTIHUIBO6H 608832y 04y 2008

21740- OOZWI)%llﬂagsuuTh@ L}S.Mﬁ;nem\@-ﬁu.]ﬁ@ﬁbtl@ﬂls Is&n QJ}WI) dch\’fL? &l i source
devi ce, ter elect i call ? f e not or

controller dm“ﬁ“‘mf%‘ éd? 5W“H@ﬁ€?m?% e”sm”d‘mt“mmw

reference 1o Ihc pnrtmns
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M RETXOAMYGO8I2 2hed-@pectri cal coupling or the fuel cell to the notor

is vid the'battery so that the foci cell is-operable to recharge the
battery. 5Il1. The systen1as recited in claim7, wherein the source
devi ce conprlses battery. 12. The systemas recited in claim

8, vherein thé”%?ﬂ%i‘%l s are electrically coupled to, and operable
with, the notor controller to energize the electric notor responsive
to a demand | 01%, The systemas recited in claim12, wherein the
demand signal is 3“?@?W&%1udenand signal and the energizing of the
el ectric notor includes variabl e energi zi ng such that speed of the
vehi cl e i s nodul at l.gnal . 14.
"Hi e system as r Z—C/??selégﬁﬁ\ﬁiggﬁh\\{ﬁdl& gcilﬁinedn\{n Al L?]hbusuon bﬁ&ll}}g (z‘ I ncl ude: a
throttie: and™Pfye ‘{/‘él‘}’si“éﬁ”é‘“?”Hﬁ%‘ﬂ’&fr‘r‘(’:@”@@vﬂltﬁeﬂc”wheqﬂenm t he energi zing
of the elettric motoronicnebudes vari abl e energi zi ng and the. demand
e tagt oo P bRl b TR ARDE S R AP - R ey et
throttle. being configred Wﬁ@b'sww@m et peddciveg pawer ieldae miBJurivhaeai n t he
controls ar Eu\ﬂhaﬁﬁﬁ,rﬂnllsﬁﬁtnltﬁéILQ;Q%L@Qo}ffo and operable with, the notor
controller to de; energi ze t he gl ectric_notor responsive, to a
20shut down si gnal, "W KO THE AR eiiresi gnal i ndi cat es operation of

the I CE ot a pre«C‘QW@dmwmrmemapmvamamfciLtuhmoloEZE 16 The
system as recited mﬂjﬁchlqgr@ﬂ&ﬁn clmecvﬁercn!lﬁe sgllcedCV|CCf8|}4\;@Ls'e?]&:1:‘gg egt Iel’r:1c|a§des a

signal 11)1' . rsrl‘[arg}ft

recited in clai 5 ésrré‘i“?ij "t‘Ff@”%h’t‘HWUUSCF @M‘&‘Iwmm@wl@e& a clutch
25posi tion si gnal The sysiem as rdBed infdven 5 WhdkBMeasick QGLtaehikd cl ai m 15,
wherein the shutdgwn. signal includes an ICE rotation signal.

19. The system as recited in claim15. wherein the shutdown signal

i ncl udes an | CE 4'thicY fopliyied ighame he3@20. The systemas recited in claim

8, wherein the coNkels sGNNI &8 4. whersin :hﬁ@m@%&dﬁ%ﬁ m%ﬁﬁliéh%gﬁ ed to

automatical | y [rp‘y\,g . ition in which
di sengaged £7omt 4 l\h '&s\liréi"gg’t'(gﬁ‘"”‘E)L;S%t”“ 1 CSpOnSi ve 10 a Signal . 23

AVENDED SHEET - 7‘} pp_:ﬁwsa traclion system lora velicle lnviag an internal combustion enyine
("ICE™} coupled 1o a drive train, the drive train meluding w cluieh coupled to an inpat ol 2
20 wansmission, the system comprising;
an gleetric motor:
a tramsfer device for transferting rotation of the mator to this sransmission input.for
moving the vehicle;

a source device electrically coupled (o the motor 1o supply power for twe maving of the

25 wehicle during at least certain infervals when the 1CE is powerced ofT; and
controls configured 1o cnable the moving of the vehicle selectively,
8. The system as reeited in claim 7 comprising:
@ motor contraller, wherein the source device is electrically coupled (o the motor viy the
motor controlier,
30 9 The svstein as recited in claim 7, wherein the snuree device Cemprises:

a fuef cell.
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PCRCDEO0EEA833) RA1.9402008 21740-002 WO 21. The systemas recited in
claim®8, wherein the controls conprise: an actuator configured

to autothatically nove the clutch to a position in which die ICE is
di sengaged fromthe transm ssion input responsive to a signal

i ndi cating inimi-@kwei ng of an operating node in which noverment of the
vehicle is powered by the electrical motor. 522. The system as
recited in claim7, wherein the systemis configured for enabling
chargi ng of the bJatI beersymbymﬁshlen d@EL, wherein the 502r33 éu(ﬂé@ﬂﬂﬁ)}'&g emas recited
Ibg.t tCL,‘?Iy mb§2t h\ghle{ ﬁlllu:q\nuit.nﬁmg\gﬂ pLgH I:@‘Rulﬂnof[]m%mﬂer 0 “‘I'E uﬁz:gr%r&ﬂ&\ grgahut E) tehe | CE
via the clut &R \Hi’“““‘*”W'“h‘ééh‘aﬁiﬁ‘@éw WL‘tt‘Hazn‘EﬁIEWr!s\nfghcﬁ@lmr\o hnont the | CE
to the notor fwiicat limellﬁ‘luuttﬁhu I2Guet.hat the nmotor is | Ooperable as a
generator.; , 1RA: n1mm‘°1éf11 gmAas re ited jn claim8. wherein the
vehi cl e incl udes an &l F" ESHBFaEEE " FiFT PaR B KEWEES f or  Suppl yi ng
air to a reservolltthor a brakl ng subsystem of the vehicle, and

wherei n the el ectr I['}Q c&sftﬁ%thﬂ@ nﬁ%%t Semcﬁﬂﬁpgollm?b%%rc elcclncwl% cou@lgdl 10, dUI‘aInng at

auxiliary air co ﬁ‘&d or SU%EII’I air io
| east certai A°t5° %“' SRR foRER!lr eopeiereie %W%F‘W‘%ﬁfm"saﬁ‘oaéﬁelﬁlldl ary air

electric noteglfor driving the auxiliary air conpressor; and an
air pressyre swf;chy g% l ryoLr for turni
auxiliary air el eJC e ) rgasqgnéd(?n csmgli?ls\\ﬁ‘\négmt/ Tand Sl l’”v?f@@%ﬁ]ﬂ]‘@d

25. The syst &filay ‘Wé’&f“t’@@l“f ‘*T‘iC'éq”al"ﬁ'f’%m'ﬂ%h@mélemc:tgher,\pelhhdciped pfncl udes a
hydraul i ¢ f1 u dhiaﬂpudﬂ]ﬁl‘fldrrls}i(ﬁnw.h)ylhtt\hﬁbit' &l Qfnaisuppl ying fluid to a

steering subsysthrq \tL ] - erein the electric traction
syst em conpri se h(% slem A aﬂﬁ?@ﬂ; cla ml ar\\yhczﬁwrcg‘ur)! '8°]‘f‘rw d punp for

supplying fluid ‘t'k‘.f”*t“h@“pomer steering subsystemduring at | east

certain tisnes VW]ﬁﬂmBlh@u)\{dga.d acbpqmm@lmof fam, Ogmﬁgxd hdi@tMofydraul i c
fluid electrjc ydraulic fluid punp;

T R
and at |east one *i“m'rﬁ"tq”%ﬁ\lf ““ﬁ"dé SRkl ‘d”" é“PE"t“‘éFéf"fi“r‘l'é"’@U‘bsystem f or
turning on the-ibb_umqamaﬂcym the tmpedance being varied responsive to the throttle,

15, The systen as recited in claim 8, wheeein the conirols are electrically coupled Lo,
and operihie with, the motor controller o de-energize the electric motor FESPONSIVE L0 &
200 shutdown signal, wherein the shutdown signal indicates operation of the ICI: or a PIECUTSEr 10
operaiion of the ICF,
16. The system as recited i elaim 15, wherein the shutdown signal includes a signai for
. slarting the ICE.
17 The system as recited in claim 15, wherein the shutdown signal includes a cluich
25 . position signal,
18. The sysiem as recited in claim 13, wherein the shutdown signal includes an ICE
rotalion signal, .
B9, The systemus recited in claim 13, wherein the shutdown signal includes an ICE
ipnition sigml.
30 20, The sysiem as reciled in claim &, wherehy the controls COMmprise:
an achtor conligured 10 awomatically move the cluteh-to & position in which the 1CE is

disengaged lrom the transmission inpul responsive 1 signal.
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h%@fgml:ﬂ(m/sagazmehaoogi c notor responsive to a position of at |east
one conponeént of the steering subsystem 26. The system
as recited in claim25. wherein the at |east one conponent of the

st eeri ng 30subsystemincludes a steering arm 27. The system
as recited i n21&04PAW0AL, wherein the Uunsmi ssion has at case defining a
port ['or accessing the transm ssion input and the transfer device
has a case fixed to the transm ssion ease such that the transfer

devi ce engages t Hé £ &f¥NS 35lcbn chimuthcrfiphe omanefetse:i ng t he rot ation
of the electric rﬁﬁ&{uaénﬁwﬁm%%iwﬁt@@ 1110w.[ll’|3't:ﬁA1/cthl§d poE%I4:u\§Qp(cflg?

21-04- 2008 Zlhszn ,le(p%mmum28 A drive train for a truck con Ured to
haul cargo conpri-si mns"“s"m%\ﬁp“i‘ RPYFHFA 2 sEishitlirednr biveleing e (I CE)
coupled to a LU’Yf'a'!wmdSISr\fbdl IV rianrafnlace&heteﬁqrpbx&m ghidtiedicatwler ei n t he

transm ssi gn transmhg ROVREed 1 AL B RE eels and to
a i mwer takeoff sh {lté}‘éon flgured to cou 'QF”)N"M“” ?ugﬁgf’fﬂwﬂ%ar box

when the el ec ‘F*t”&"b‘ UP'ER begShes the Stransmission to he | CE:
an el ectric tract.dine slvmmsuee(thMmﬁ@ypllcﬁad mt &niﬁ«,ﬂmtam%{mm.o&mﬁ hertransfer

gear box, wheg, , T vered to nsnmi ssion in an
ETM oper at i ngﬁ ?)rgnék‘lhﬁc@eg@l%%ggpw P W”"’h“gﬁ’é’mé%nt“ﬁlbF"“%rl %nal when

the el ectric "Efatieh s ‘s@ﬁgawg%mv ﬁ@CE p o sis ihotudusomuithealGE i n
response tio aphuisceeamt rol signal; | Oa fuel cell coupled to an

energy source ang, gener ut voltage electrically coupled
to power the Erm i ﬁﬁr%swm Ji rg%' ‘leCEPC“ gNh"“é‘d‘ﬁt"‘r“lﬁF Inglpdgiaigsompressor g

auxi | i ary batitieryy ”él'@d‘tfﬁlll)t’,’awdylcmcmmoeﬂnrc’(hmkﬁ@mquncautnpuituctcoindt he fuel

cel I, wherei Ridrb@nauiid dadibys, R bRTYes:Pr Ovi des el ectrical power to the
crmin the ETM 09 1rlaHtl ng node in response to the Eitvl comm si gnal s:

one or ‘nore a | PV AT FRPEFSC frriyEn aF a bt g Wotkie Adeastpariofmet | Ui ds
for operati nqh@nﬁbwgftpe\mdmf the truck, wherein the auxiliary drivers

are driven by auxild@kYi: Rt sponse to_ auxi y system
control signals; and. é{ contr @ﬁorggjﬂ@f’nﬁcﬂ“ﬁp dﬁcotm(%%?r’rfég auxiliary

battery, the auxi”l“i’gfvmrf‘bt“ﬁﬁ%‘f’]“’t‘h'é‘- fEM“”‘0”"“1'“5@pf@rdmllanglr5®mlsors and
the fuel cel hoDGspodputowobizage, wherein the control system generates

the 90c-rm contr gl §,.si.008 8.8 ower control signals
and controls the ETM i réﬁ%(p\ddmbge“'d“mmé‘cz‘dy'f EeghgeEiieicr utch, in

i
response tlo E4BiHc *i‘ e I’é' &b ﬁ‘ﬂ‘P‘bwhﬂﬁ ersEaiy stswekoldpenat onvherein
the eleciric traction svsiem COMprises;
an auxiliary hydeaulic fluid pump for supplying Nuid 1o the power stecring subsystem
during at least certain times when Lhe ICE is powered off:
s mexitinry hydraudie fuid clectric motor for driving the ausiliary hvdraulic fuid pmy;
25 and
M deast one limit switch coupled to the siering subsysiem for turning on the auxiliary
hydraulic Muid clectric motr responsive w a position of at least one camponent of the steering
subyysiem.
26. The system as recited in claim 25, wherein the af leasl one compenent of the steering
30 subsysiem includes a steering arm.

27. The syslem as recited in claim 1, wherein the tansmission s a case defini ng i port
lar pevessing the tansmission input and the transter devies has 4 case lxed (o te transmission
case such thal the transfer device engapes the Lmnsmission input for transferring the rolation of
the ¢leetric motor
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nodes 2640853 yrosyssem for a truck configured to haul cargo

eonpri sing:-an internal combustion engine (I1CE) coupled to a

transm ssion with an electric clutch, 95wherein the transm ssion
transmts power fromthe ICE to the truck wheel s and to a power take-
olislia0 confiagonedoto couple to a transfer gear box \Cen the

el ectric clutch engages the transm ssion to the I CE;, 25 AMENDED SHEET
- IPEA/US PCT/ U306/ 60833 21-04-2008 2 1740_00On/ 01 truck

sub- systens conf Rguy e o tehimedpressulig eshp@i: and fluid to
control operations of the truck when the ICE is running;

auxiliary driver s amauwoasimtuﬁ)mdﬁl (CERhupt B o %Qﬁ?th ih & ueau-n-chﬁ?d fluid to
the truck sub;sysi erations o ck™i'M response

to auxili ary cont quldmmi‘%'ﬁl(m?fl]\:]])%{évhr 1"]8"' I%E’li’%“*‘rlld“ﬁ‘ce“l'F’u‘i‘i‘n?f’”YFglﬂ}W an
auxiliary el @Et’?*’l‘@”ftgr'fefb@ foentr \sytshsenmer eoeini iR GleddicSIOLN £ @eDhe ENENMY and
gener ati ngs - aakihibsh o@digeut vol t-age driving an el ect r| c traction notor
(I'TTM coupled to the power take-of f shaft with the transfer gear
box, a second ou [iva a firtil electric notor in

t heauxi | | ary dri b‘gHgmt"h A L Ao Lrg CP‘@iﬁy?d” PR B BT gerbeimpheris Upr oduce
the pressuri Z8dispriedo deye thhimdusemtnpumU\u:ﬁmmnglmagacst;@k1@[15 Ewing a
second el ect mh® ccnie:tlthzlunmtuh%ie@r!%l'uthl RL Y 6T ll(,\’r%';n?mon HJ% tﬁq £Q an a| r
conpr essor tfepﬁ"s mquu ressurl zed-air, and a th outp

vol t age coup 18" &ﬁ%{ﬁ“?j % hat tery coupl ed to the el ectrl cal

syst em of A he truck; and a controller, in the auxiliary

el ectric tracti of g ol ‘°c”('3ﬂB‘Igeﬂ“ftLdndtthefﬂf@abD@\ommmmgrleswa:nid

gener ati ng t heplduxioldr ae FICORtgat o STgRakSsfigr varying the first,
second, third ztnd fourth output 15voltages to control m)verrent of

the tr UCk when Hﬂ@\l\ﬁshr@ﬁﬁlé’r\‘ @em‘ﬁédhkt{%u@'ﬂo %Bgﬂéﬁ o?lh [ﬂtﬁcch% runz th the

transmi ssi onwﬁm aEhe s xSt em acl ai 'essure
| evel and the “0 ”i“ T Pl B’t"é’é"s‘lﬁr@“"l“éiﬁéﬂ Malﬁfeﬂ'&ewd*bymw@a control s
and the pr es‘QU!Ff’"z\ed=maﬂﬂwle directed to an air brake sub- system

of the truck using a brake pedal of the truck and ttic pressurized
hydraul i ¢i3f | ui d disor Qlﬁ}d.lur\leﬁ\t(eld:r\{f@E@Lrﬁmm{‘rk1:§tl$§ﬁ3|llmgnr§[u‘pn||§¥1§1t em of the

truck using \axldﬁlta A TRt \Mm?l%lheamslmp dmers are dravm teerl nJ

y auxiliary moiors in response to
auntlary system control sicaals; and

a control system coupled to, the ausiliary batiery, the auxitiary motors, the ETM
operating sensors, and the fuel cell DC outpul vollage, wherein ihe control system generates the
20 ETM™ controls signals and the auxiliary power control signals dnd controls the ETM, the

auxiliaey drivers, the eleciric cluich, in response Lo cabin iruick contrels setting truck operation
modes

0 cs el 4o P Sl
20 A dove systen Jor a truck coaligured 1o haul Carge compnsing:

an itemat combustion engine (1CE) coupled o i wansmission with an cleetric elutch
wherein the ransmission transmits power fron the 1CF o the truck wheels and (o a power lake-
ol shall conligured 1o vouple 1o u trsler geir box when the cleetric chiich engipes the

ransmissinn 1o the 1€,
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anpc@hﬁ%@$0§@y§¥ §5§ ing systemas when the ICE is operating the
ruck «31 he“éys claim?29, further conprising a fuel cell in

the auxiliary electrlc traction systemthat at |east one DC voltage
output in response to receiving the source of energy. 32.
The system of; @b.ai;Wp8l, vherein electronic power regulator circuitry
recei ves the 25DC vol tage output of the fuel cell and generates the
first, second, third and fourth output voltages in response to the
auxiliary contr okucsb@nakss brmRntd b Q8GRI § fuid 1o coniro! op3Btionslli® SYSt em
orcl ai m 30, W?ﬁmfwﬂnh Emgﬂgﬁaurlzed air is connected to the air brake
sub-system w ¢ i'sCOrinect air pressure coupling and the
pressuri zed hydraullc fluid is connected to the power.steering
sub-system wi t-h &“ﬂﬂY@R“ﬂﬁﬁ@ﬂﬁﬂébfmﬁyﬁwaﬁﬁ'@WUNNéH@UWﬁGdmem\ )6
AVENDED SHEET centhiRcAdtibiSo! IRCLAIZBEME Q83Biad dmbd sid@08rek b #91:0Q2%4. 101

34. The systemqf claim33, wherein the controller is a stored
prognon controlléer having a sequence of instructions recorded in a
conput er readabl e nqdlup1that are executed to generate the auxiliary
control signals I"'H"VEYHEAEELE EEASHT A puE: & Figaaind sapmding Signal

i ndi cati ng t hepnERROpe@nratiicigicode. muluf(l IM)mL(ﬁEd w1 -Fh@m@r){ﬂl gmnafwigl ai m 29,
wherein the £, rarosatebs OBl Mo e Rt RBa AR RERU P By 2 b
to AC converWBFséﬁ“C?ﬁ%“%?@?%%$BWW@WQWWNB¢W“WhEHEMHHmNemsmored

program cint rahde Ex dr@ﬁlﬁf@sfe{lu&ﬁﬁcmrld 11101@!’1@\6 @ﬁﬁ@*’ drn@d'cbt%uh l9an §rtc91r1;ﬁ.9:§r devi ce

A e th
3?;“ n-gl-ht i esgg’{fge%ngkglpe Dll"(il??%l I/%Pﬂlf, dﬂ]_la n?nutém{ VOE{aFIe Lou(,gij&llg I"F'H?EV? ‘13@2_9@{ggces sor.

traction sysPéﬁﬂ@ﬁWﬂﬁF@é@”Hﬁméw%IIlary battery having an out put
coupled to the fuel cell to power the E-rmwhen the DC vol tage out put
is below a predeUemmwnedmhemehcamdn&amnﬁE£kMﬁmah&t@&n&anthe fuel

cel | DC OUt Rﬁhu}{@he a@@ﬁa%ﬁﬂ SIEHEISOWFVY?‘Q?CI fﬁ’%%ec&lﬁf ﬁ:ld and 10;31’(?@ ove the

predet ernjne | evel ei'ithe ETM i s
configure ag”%“d%ﬁ@WHFmePW[%ﬁW%GEWNNGHé“a%@HWQENE$@t@@ﬁammﬁc out put
vol t age t hat minsnissiouipl ed to the controller to charge the itaxilitirv

battery when the ICE is operating the truck. 40. The system of

claim 31, whereiun. tiBestdala6ehlwiign 1=8 ah}(»@hﬁ’cggg .lfwcHﬁ:lhyt ghd nand the
source of' energxn%lnle§8§%3ressurlze hydr ggen an pressurlzed air.

2041, A tr UCW(LGTH dre el by 66 m((ljdw}_ssugfefl@! is dirceted 1o an air brake sub-

system of the fruek using a brake pedal of the sruck and the pressurized h;c!u.mlu Huid is
200 directed o a power sleering subesysten of the truck using a stecring whweel coupled o o steering

arm of the truck stecring system as when the ICE is operating the truck

31 The syste sl i st { ; il i
31 The system of claios 29, further comprising a fue! eell in (he auxibiary electric

traction system that at feast one DC voltage oulput in response to receiving the source of energy,

3 1 YIS T Pty H 3 M H H

32 "The system of olaim 31, wherein clecironic power regulutor circuitry receives Ui
j' R N ! ~ e & “ H 1 ¥
25 [C voltage owput of the fuel cell and senerates the firs, second, third and fourth autput

vollages m response to the auxiliary control signals from the controller.

13, The system of clain 30, wherein the pressurized air is connecied to the air brake
sub-system with a quick disconnect air pressure coupling and the pressurized hydraukic fhid iy

connected i the power sieering sub-sysien with 4 quick disconneer hydraulic line cannector, -
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a Cabhimsdsmoshoushngo@n operator; a chassis coupled to the cabin and
configured ‘wth wheels for transporting cargo: and bed
configured to haul cargo, the truck operated with a drive train
having an internal conbustion engine (ICE) coupled to a transm ssion
wi th an el ectriisgoeivot ch. \therein the .25transm ssion transmts power
fromthe ICE to the truck wheels-and to a power take-all' shah
configured to couple ton transfer gear box when the electric clutch
engages the tranéhﬂs€$mnHWGMthemkeﬁmtuhumkusubuﬁyﬁ&ﬁ&ﬁum&m&hgured to
deliver pressufye ations VENDED
SHEET - | PEATUgl “‘%‘é@ﬂﬁ%&“@f‘%@%&%“ ‘gcf&@ﬁpr%%{é%’i?ﬁ'ﬁ‘ BT “b%‘“t'*ﬁe truck
when the | CE e &l s enaltiR jopepis o scoper v pignalts and p bigvdl indisarde ke B t he
pressuri zed apsai@nddf |l uid to the truck sub-systens to control
operations of the truck in response to auxiliary control signals when

the | CE issnot rmhdiGiemdtiA4 Lo Yie ghv??&nrAIC(;noFoE action system
receiving a source of energy and generating, a first output voltage

driving ?111 el egt 5the

take-off shal | WI% Frhcqhstcﬁt%&tlalingnexlwgr%sqrhc ErB'\@t(put \3[11@ sézw r‘i% v?)[U%c Fﬂfﬁc \/dol t age
for driving &% W%%ﬁCéWébtrTd“hﬁ%ﬂﬁ”ﬁ%ﬂﬂh@mauwr%mﬂmvrdnumeﬂs that is
coupl ed to acmpeleaul i c punp to produce the pressurized fluid, a

t hi nf out put voltage for driving a second electric notor in the
auxiliary driverg,ceuyp,ed to an air conpressor to produce

t he-pressurized air, and a fourth output vol tage coupled to recharge
a batter ygpupl edt\tu Ay JE\{LL? »m ]IL c)m) 1 i m.of Lhe truck, and a
controller, in 10thé auxiliary" ““ T B R PR EBUpl ed t o
t he cabin controks”and ﬂﬁngra |ng the auxiliary control signals for
varying the first’ "SSEERY S hi YU ehbe olirekeibgt volragest o
control nnvewehvﬂuwnﬂheubrmuMummennmhmu&h&@&ntﬁLEMUMQMmdMSconnects
the ICE f romotlrh@mﬁp[ ANSPL §§r!}c@l@nmn4ﬁculphdqg LG L(_E’U'LL [rom Flu, lcclItD(_ Outpl
configured to haul car 0 conpri sing: In arc stroﬁpéngrne

(1 CE) coupl ed"#p" %" Pf & §WT§§WHH“WF?HEHW“@W@dWﬂIc cIutch 13wher ei n
the transm ssion transmts power than the ICE to the truck wheels and
to a powel take-3%0f syggmolli@onfibertir bidE TMGs cordigypddes ¢ gneatot in ansE er gear

box when t hen&il ﬁrﬂgd’rérﬁuﬁrl tt&hgﬁ”&]@ﬁ%t |¢cjaﬁ)icg l()@rp&moﬁ@luqnwr}u?m uH%‘m ’

an electric ﬁ&@ﬁqm EJgP E N&gcoup ed to an i nput e transfer
gear box, -wherein the ETrYefsiEted to drive the transmission in an

ETM oper at i ng node in response to an BTM 90node control signal when
the el ectric cl dfchegieetgages o bolghaih slyiresy fgl ophatchie shGE | n
response to @ecludoodtiscendssrald hgdr@oahd pressurized i,

20 1. A truck for hauling cargo comprising;
a cabin for housing  operator;
& chassis coupled to the cabin and configured with wheels [or lransporting cargo: and

a bud configured 10 haul cargo, the truck operated wilh a drive train having an irztcrrrut
cambustion engine (1CT) coupled to o transmission with an electric cluteh, wherein the
25 wansnussion wanswits power from the (CE 10 the ruck wheels and to a power lake-ofl shati
eonfigured w couple 1 a transfer gear box when the deetric elutel Crgages the ansmission 1o

the [CE, truek sub-sysiems configured Lo deliver pressurized air and fluid o control operations
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a p@ﬁ/{@ggkwguﬂl 11 4g an energy source and generating a DC out put
vol tage electric ?y coupled to power the EIMin response to EIM

control signals; an tnxiliary battery electrically coupled to
t he DC out put of the fuel cell , Wherein the auxiliary battery

provi des el egi#i@adopower to the 1211vl in the ETIYL operating 'node
in response to the ETM control signals: nne or nore auxiliary
drivers for generating working air or fluids for operating subsystems

of the truckarimhesehd ndidys @UXIL |al|1\alﬂrym§t:;£t.uyﬁ:(i§) (iHN( (Mc, pNsﬁthmﬂr !i‘lXI liary
stem cont rol signals;

notors in re n uxi L1 ar

AVENDED SHEE?pg)mlﬁjf Bié&’fﬁ@“"ﬁ(‘f‘ﬁfﬁ' e oo g2y S fﬁ&“’?dm%"*?w%“'oozvm
a control systemveohplCed noionnivdae sailixiy l:lccatyqabcatsisemytpcntrigemawﬂfI | ary
nmotors, the B, 9P %@ﬁah;ﬁghrtﬁ%ﬂﬁp\oﬁ.ﬂe Ao, .mpl?c i ic c[ ion® mol.grli&/ﬂ% IPS

voltage whereln t he control systém gen erat
signal's and PHE“HEETT “é\l"?"”b&‘ﬁ\)é‘?‘“r‘ééfﬁ’thf"ol’“@’i“bwalﬂgﬂl%mdf"éwn‘t; b1~ls the EN,
t he auxi blecak yhoteHid Mﬂﬁ@l;mytdherseimeabnfple&tto@ix)uﬁa@[’epurd no;frcﬁu%@ﬁlpse to cabin

truck contr Olpr§351§ %M‘h'l (ng cLo ng‘K \'89‘%%0"%‘5%]& ] seconooegectnc mott&gd}ﬁ Imfnﬁt hod of

operating it tracti Y*a drive
shaft of an F’h’t‘éﬁoPPét# ‘UGQ)MCPEE)@@SPPsflt1t'¢CIihcenqgwrlnféa( lu@E)ouvh @tpd vathgat ch to a

transm ssi Onuh;ﬁdﬂluﬂg uagnabﬂ@UEou@@@dEFUCI&:@NCQQ}Q@MO&@%@&% :r'c@ntunl’lm gnd an
out put shpft traction f}’i{‘%P the traction vehicle

through a d| {‘h f ‘E'F”e”r?t“é[ - ‘g‘l@?;%ﬂb‘? FHYe é?d""é el 3pd @G R gPRic t i on
mot or (1: 1M copiep! tidnds fpowen“ theefl seodnil, (gt @il folinth autput volweﬂa&hwong the EIl Mto

be powered byo@Rnel@EhEd G !Izﬁ@%&ltﬁ?%f&ﬁw@ag Aol %sn?{g%SSI s of the
traction vehicle in response to sel eCtlng It d eratlng

the traction vehjcle a ensing..c e“transm ssion is disengaged
by the clutch IollljnJ\?“ pﬁlt@”mﬁ rt%h “““?@IJ:”“ LT "anni ng; 1. 5operating

the F.TM as a generator sensing that the transm ssion is engaged
to the | CE by th'é*”&I”dt“@ﬁ”‘é{ﬁﬁ“%”hélcT’GE"”?%“’?‘U‘H“t*ﬂ"ﬁ@j‘“"“‘ an cheerriggipat i ng
sub- syste‘ms oferctntie rnpacivn ionsmiehive lien usigd whilerusth@er biag «andr Breaki ng of

the tracti Ono!Mﬁrm L&Jll@m”ﬁ)'cngle ’%Ul)fnll I\f’eragr yth(vthﬁu gucﬁg\é\ﬁlch cngaqu:ht he

el ectrical power source; traction
vol tagc of tFBVEFRCE [E’étl povver source to control the ESM and
20regul ate a speed of the traction vehicle. 14. ' Me met hod of
cl ai m 43 furt hermegipirickinmglodFAngngd lomenpain! horesfbatitber Mesinusi ng an

out put of ther i\’EIM\MﬁWf@@[ﬁJ@Bb@ﬂS}@% A EOSORLA, Abae! 1ﬂcs€unch-:1n wpde of

operating,the traction vehic
mode control signal whcn the clcuuc clutch disengages the transmission rom the ICE in

response o clulch coatrol signal;

a Tuet celd coupled W un energy suurce and gcncruling a DC autpul volage clectcically

conpled to power the £1M in response to B

an auxifiary batiery electrically coupled 1o the DC outpu of the fuel cell, wherein the
25 auxiliary batiery provides electrical power 1o the 1M in the ETM operaiing mode in response

1o the ETM control signals;

enc or mare auxiliary drivers for geacrating working air or fluids for operaling suh-
systems of the truck. wherein the auxiliary drivers are driven by suxiliary motors in FESPONEC 10

auxiliary sysiem conteol signals; angd
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45. rAhesomédrad 29fgsClopigm 44, wherein a starter battery for the | CE of
the traction vehicle is charged when the UMis operated as a
generator. 2545. The nethod of claim44, wherein an auxiliary battery
el ectrical power source is charged when the UMis operated us a
generator. 2% AWeNRED SHEET - MEATUS PCT/ U306/ 60833 21-04-2008
21740- 002NVO | - 47. The nethod of claim43, wherein the
auxiliary drivers are auxiliary electric notors coupled to drive a
conpressor o delicwesl sniasahai achuidy AR dQuild Y8, ygyaul i c purp
to deliver prn%&ﬁihl'”m%%galfdlihlé”‘uqlct H) the sub-s stems o I'ne i Fact i on

vehi cl e. TS P THE RSO RSE SR HrHr A ere il sree! s kverged f rom t he
el ectrical pddhcousiariees ad be Bolmpbedotiol schas aaxivbl @ yrvelgct ri ¢ motors
and nodul at eduliRneonks iRl R EREH 6 Ne pressurized air and
pressurized Hd in 'respons§§?ﬁhg§§§£ﬁ?@m§§%§%wg‘Wﬁéfﬁ oEif br ake and
power steering SubsYsiens of the traction vehicle. 49. The
met hod of claim43, wherein the clutch is an electric clutch operated
by notion of a cl rthpetateaiing « myioh GRclrpoeisof: operating the traction
vehicle md.the electric clutch is 10operated b a clutch control
signal in the ElI Muplveledrive shaft of an&@yna E@us@tchod 1 of) vigh i3, wherein the
power take- offusihisiof QWAL | H0e.EIM uUsing a tranr gear box.

51. The net hod  of cya'ﬁ?ﬂl?QK%QEQF?QQﬁgh¥?%cWP8ﬁ”Wﬁ*P%@@Wis nodul at ed
in response Fﬁ“@ﬁmgbéb%ﬂ?ﬁﬁﬂ“@ﬂ@ﬁawmg@ﬁ@m@ted by a transducer sensing
n position of a Throttle configured to control 15power of the ICE
when oper &t i ng t Herlity deedion deehidgion motor (151M) o 18 Bowei@-oMaifod of cl ai m
43, further conprising operating an air conditioning subsystens of
the traction vehielies ivshngs:auneid bai i 4ol ouROUEREG R lNe

el ectrical pawet; . Qe LNE. B of claim52, wherein the
auxiliary dPiver“§3$¥§ﬁﬁ§§?fgb%fggégﬁ%PWT%ﬁ?ﬁ&m§554§V§W§#Wthlude a
conpressor el"SHE ' & gEBFioe b disresd bHrolughioan &lteet id ICE chat ch to an
ai r 20condi t momigng conpressor and an electric an notor coupled to
deliver an air How to condenser

13 nparating the FTM ns a genartor when sensing that the transmission is engaped o the

(CE by the chutch and the ICE is ruaning;

operaung sub-systems of the maction vehicle used for sieering and braking ol the ractan

vehicle using auxiliary drivers powered by the electrical power source; and

modulating u traction voltage of the electrical power souree to control the ETM und
20 - rewulane a speed of the traction vehicle.
44. The method of claim 43 further comprising chirging 6ng oF more hatteries using an
] [ =3 [}

output of the E'TM when aperated as a generator in a ICE mode af aperaling the wwaction vehicle

A5 The method of cfaim 44. wherein a siarer batery for the ICE of the traction vehicle

5 charged whan the 1M is operaed as a generator.

23 46. The methed of claim 44, wherein an auxiliary battery electrical power source is

chirged when the ETM is operated us o gencrator.
2
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coptS/@sddideat b1 §2RMhs | ONi ng condenser. .30 AVENDED SHEF, T - | PEAAJS

21 740-000W O

7. The method of cluim 43, wherein the auxiliary drivers are auxiliary electric motors
coupied t drive a compressor (o deliver pressurized air and to drive & hydraulic pump to deliver

pressurized fuid to the sub-systems of the Iraction vehicle.

48. The method of ¢lainy 47, wherein voltages from the electrical POWEr source are
3 coupled to the nuxiliary clectric motors and modulased 1o control pressures of the pressurized air
and pressurized Auid in response 1 pressure sensors in the air brake and power slecering sub-

s¥siems of the truclion vehicle,

4%, The method of ¢laim 43, wherein the cluteh is an electric eluich aperaied by motion
of 4 cluteh petal inan 1ICE mode of vperating the traction vehicls and ihe electric cluteh i

10 apernied by a ¢luch cantrol signad in the B'1'M mode,

50, The meihod of claim 43, wherein the power tke-of!'is coupled to the ETM using a

tramsler pear box,

31 The method of ¢laim 43, wherein the traction voltage is modulited in response (o an
electrical signal generated by o transducer sensing a position of u throttle configured o control

15 powerof Uie ICE when operating the raction vehicle,

52, The method of ¢laim 43, furtler comprising operating an air conditioning sub-

systems of the traction vehicle using auxiliaey drivers powered by the elecirical power source

33, The method of claim 32, wherein (he ausiliary drivers driving the air conditioning
sub-gystem include @ compressor electric motor coupled through an electric tluleh 1o an air
20 conditioning compressor and an electric fan motor coupled Lo deliver an air How 1o condenser

catls of the air conditioning condenser.

AMENDED SHEET - [PEA/US



