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ELECTRI C TRACTI ON RELATED APPLI CATIONS This is a

nonprovi si onal application claimng the benefit of the
wW@rioony sy dat e of Warner O an Harris, US proviBCDOS1006/060833

appl i cation nunber 60/ 774,732, filed 2/21/ 2006,

entitled " Hybrid electric traction power systemfor

nmovi ng class 7&8 tractors by neans of a drive notor

attached to the PEMECTRIGITRACTION the tractor's

transm ssion PTO connection point,” which is hereby

i ncorporated herein by reference. This is also a

conti nuation-i NRELATEDP ARPLICATIONSg t he benefit

of the priority date of Warner O an Harris, US

n ohips iwir@hmnailsiowtamitcafaplmlaimmgi thnbemerfitod thelpt o8 BadaOd, Warner

Olan alrlff d /p%‘{f/ %(Qnofﬂggggaitllﬁer q ber 6,6%4 79% IfJ ledc%ﬁl/i@6 tlltleci ‘aﬁybrld
electrm craxrtmo patvadsyktem émrrmdwyngcﬂzfse 7 &R cector thySn@pmM acxmve amntor attached

al so ai iority to US utili a icati on..no. . .
to s SIS IRD oD Jkothy Shisvish o RBRMck Ebegeply Mch i hereby
mcmfblafbtilheﬂei'nb@/rrie&kbnbés her eby i ncorporated herein by
erence. BACKGROUND Fi e he. |l nventi
DR R RS B G oD B Sy 4 Bing s Tk R reigriy ate of

Warmembwnn@dmg UHSSHo GBI 0R4 Phtdft applidation mﬁﬂié@ I1 E’d74 09afiled 3/14/2006,
ansm ssi on havij ng an openli

enm‘ﬁgr fpelgeliriyen aclasﬁl&lar%telafﬁné|n@gltqd.t@r?ﬁe{ oWhlﬁlh & hepeby dycgpporated

herci@l®Yir&Breg@UPl i Ng the el ectric notor to t he transnlsS|on
vi a the opening, enabling the electr not or
selagannliedtion glsqusleimsyariogity tod)S widitn ammrethg ngt 1 1@&5186

filed G €1102DOG, et Y-RlcB i eR b ewhibiisingreBP WRbPOralifherein by reference.
Description of Related Art In certain circunstances,

trucks powered by | CBACKIGROUNDNg intervals and

sporadically nove. This may occur, for exanple, while
'. ' nd ot her staging areas. Moreover, it
|§|J‘§fufr?1tef|§?£r§t? 'ﬁ pi cki ng up and droppi ng of fl oads

armlhe dréskenihsatiof @Jhcé]ﬁ)ft hdmttem ungudmgl ai@btitelrhah gOIﬁbLStl@gﬁtﬂggle

S un Slra
C1oEh Bt & AT S Mg 2 B gt SHemEE e SB Ry hcerss an
clectei¥ hatts tand fMans fee 8&/i&i dotislinigANSel &t MEtoy tol thd @elsmlslaﬁ iaehd O
t he djst apces t.hat | oadfefar nove However

openglcgo?p& mefhe Qle?tgggliomr o sg PN £§1Vﬁ gpin ksl&]é]ilg at least certain

inter@YRh@PBLICENapbw&ed fl y for | oads handl ed by heavy
duty, tractor-trailer trucks. It is, of course, known

tODb@c&n;&rbrebﬁ%lhte“d Aator in arelatively smal I hybr| d
el ectric vehicle ("HEV') to assist an | CE or

br inSEIt3in pFEENCe HEucks ROWRredby ICER iflls rfortl?%\‘:’c‘meb‘ﬁls afﬂd gporadically

movEOMiNBaf B&uY € &hBple, MIBIcEy At at POABNER TothcPHABEOMSas. Moreover,
obstacles to the use of electric notors,particularly

it may gec o boderi¢lorsunsandHreppingedidlpads @ad Ao fior boglt gigenig and
ex1t11’1:§={ st?%il%f@laa? Tlﬁshl%e OPE%SS 1% & so‘ir[eq% uh(ﬂisiﬁb@@ ' TH il %@a%e s

potentially nuch greater than what 1s encountered by
emisgipipad hedtorpade apEgxhgust 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 handled by heavy duty, tractor-trailer trucks.

It 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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VWhile it does not address all these matters, U S

Patent No. 5,558,588 ("Schmdt") illustrates how an
W@beUrAarise regardi ng rotational | oad transfer heGI/bs®N6/060833

addressed in the context of HEV's. As Schm dt

illustrates, a hybrid transm ssion for an HEV |ncludes

an electric traction notor and pl anetary gear

partigylrhyi far tnRecaiipBy fugh £t dethed 8P itk g o sFample, Rhe loads for
trucks 1RASRY Lt RGArd Rtk BPmbEERdtiaensl vtk fsicficdicRd tyRoh@tional

transm ssi on out put shaft, which may al so be driven by
HEVishe | CE. Even with regard to nerely this one obstacl e,

t h@’hh@ﬁ@lbés%?adﬂfres§§1hme§ymm}’s bss. @Eteﬁt'l‘m % %QS B%egfsél{mlhtf‘?

probl em descri bed herein above and sim [ar 'probl
illustrgigsthopvsan dbpragle thgprding retpipdngl londtr@s farrheitbeerr ddiegeadan thefcgntext of
HEV%O\Q@rgcﬂlghd"fl 11&9@@8”5 hﬁﬂﬁll trahgﬁsé{&hfof Ln? H]\i({l hcRldef élneéié&ﬂlcctractlon

e vehicle' s conventional transmssion is
nmunemhaw@unmg@mSﬂhemhwbehﬁnﬂnansnﬁsglmnmmsﬁncenﬁhengnmnwn
froma%hemiecttrl%rggt T the ran% TQ’SSL%gr rtg)lr:llttSItht 'whig&h VI acisd be, c@lv%ﬂ ?y the ICE.
ractl cal transiti on

Evert \hldl teg@rd of meﬂekycthls Ione otaolestht macltﬂlgSS)f Sehnmridt@ay baof limited use for

R R e R R A N R

arrank3mént Eg@wprick sednosidnilher aﬂﬁktlé viaman efectdic e et behidd’s

convgﬁlt\gglirl t%agé(rglgé(fén é 6wlarcea)wftﬁ c? ggﬁ&asggn ]en& elglra(r:e! ae miu{t]itude
of truck§€lH oy in SCRKR, ﬂlmrabb@acmdosgh&@&ﬁvldemqaraﬁldmtmaﬁm@fto d@he use of
hydraul i ¢ punp, hydraulic notor and secondary

eb“??ﬁﬁ%ﬁ%@%ﬂ%ﬁ”@@@pled to the vehicle's conventiona

t I ARSI SR a@ bl mSN Afak ad ResHsdBbradi® akBlecliiPel R Mmovement,
fromthe PTO for noving the vehicle in the inching

U-S. fraiget Nowsi208 74 hi"Ohke™ disglesee the addigign plor cangepiionad power takeoff
(“PTb%ie@fé@ [Bel‘ﬁas% RERIVRIR Gl& ta% 'pgxkl&af]ut b tﬁ@§éﬁ‘i&§b R fol t

has oth di sadvant ages, not the least of which is
“inchipgt thlfe furthEr Gpsdosat @s addifion-afiarh dianliopudey hy&rawigppytyr and
seco@cﬁl%trranhﬁmgﬂaﬁ ﬁg) g)?gacllz [he'x)gfflpller%g:om'rglnﬁ%all Eﬁ}gn'gl{isgiroﬁ %ﬁtgﬁt shaft in order
to remef_cpnm lfrymtthahmrf% giogmg aheeveimtpsn detinchling rRedfee W liileghis o
arrar%%.%gr{t dgés noF %Té;hltré 1A Blage%]g%{ érf;’[hc@ Ve%lcl‘?eh QY %@ah tr"él]a%}(&}lo%n{t hgs oqlller
disadﬁ(amtaﬁﬂsmt ﬁ&ll@ﬂt df2didhas that tham d;@l?dtdﬁ diili-nmadn Grdﬁrdb EuplaEyilpower

o g TS s G lS: pler Bt o G T S AR R s motor and

secotdaRNedk Siskion biedpissdnsisll on i nput shaft 125 via clutch
120. . In other words, ICE. is upl ed via crankshaft 110
CoRsgomie LT AR RIG 1 Ae OGS SRAOVBIOE B4 AL Bnggient such
as mhypply th 2R OlketpaRAS M Fsisdiksibad 322 Tasansesd szszld@ﬁmﬁgapmmzza which
transfer gear 130 coup Ied to input shaft 125

is coygiegpy Hiemgye lﬁ%?ssmte e Srcaplqomiuitiop shgre ¢ %%b?rﬁnkshaft 110

conntctEbFahs i Qon WPhGRatt $258vi4 ¥RRh 2b0.t IndaRt Rord B EGEoupRE vRA
case 142 deflnlng@@n op enln%Fthat mat ches port 124.
£

cranlshafe 1 igtp ajdsive Haip fled inclidesyduteh hyY qoapled torjspht 435 effrapggission 122.

127 8Ghi@gonl @2 qﬁhé Oards Eeal‘ 43 wubféd Q(pfnbutjsl?lélft 5. t/bsas'hmgﬁ ﬁfprlor
141 of PTO 140 engages ear 13 transm ssion 122,

art FiGs lBomwmm@ndlpowmhtalseo (F'Efye ﬂrﬁhwh@énwm ohtzansigr devwe has

cose EERURR AR e e RRIRG pb RO G SEA AR Dr ol .2

trans(ligwd casekl sk as'tp abgsasei Eovidsest iHeodse gofr 14l FROC B engages
very sl ow speed operation. In the teaching of
Jedr zykowski, the applicatign is for a tractor and the
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sl ow speed operation is referred to as "creeping."”

According to Jedrzykowski, the tractor's clutch is
walr@engsyed for the creepi ng node of operati onPENTS100&060833

PTO is used to put power into its transm ssion shaft

froman externally nounted electric notor. The

electric nmotor_is energ |zed b generator that |s,

gear { ¢} of tragpmigEen hA2 phig C?frVﬁﬁtt%lﬁ S@Erang%n@hcqnﬁ@ltpé%lmnﬁ@@

take&fo@%lﬁ%rfréﬁ‘iéﬂyﬂﬁﬂy\ﬁfﬁft11§VQ|P$@)|SQ§&'[@ only addresses a
limted set of obstacles with regard to the present

prost BHeEAY- 2P3D1 Hds) eﬂﬁ@kw%ﬁd?ﬂa@lfhﬁ@j@%e@ ﬂlﬁwsmfeﬂrf’éﬁq fgpvery

slow%eeh%ella&% qh {HlcMBIcRinY oﬁ}ea&{yk&%kt R DPNESiof grfopart%mr BRU the
he | CE nust operafe time. Thu It

810W§h®d|0ﬁelb@ora§) pafertddde e ‘ordsangd Aeserliestod @c&tzyfl@wsla thajragtey’s
o SUE e b R0 AU S 5L A I 0 OLIF, A o
transrmﬂswnghdt frémoen powinally whortd déicsicametes Tre chctricah@tn iv edeygized
by a eneratorﬁ%aggss 1nbtl-|1-rhnﬁdrlve%%& e tFa%{)o?’gl(I:@% rX% 1%({]%I t%acfh%nrgu hiﬂgfﬂéet‘]g
J edrz;:yaommsl Idmclbyure onlg addnes‘sescariﬁmsad@ht d@bst:n:ld’s@ﬁthyegar@foftilepmxent

pron B s s iR s MR S T RUBRR G S FRUE hE poer

ﬁncﬂf@ﬁgmbﬂmnﬂemmmﬁﬂm&@éﬁ&&ﬁmﬁmbhe f or egoi ng needs.

ccor di one f.orm, of th |nv ntion, S
R Ogl g e T 1o 1980 SHO R e o st spee and
emlsﬁB@ dT@edt, 1dide ahd 6:cHat @dcdn@ecdioh KA $IY &6 bOITENGfst falgngaor for moving
power t akeof f port. A transfer device couples

Sho“éilsé%,"t“?% & afrts%%lwelt/ sloprgceds-a hagiesd iIScPﬁP‘iﬂaQYtaﬂEe %P%uhngtlﬁége loads
by h&heahty! SactRl@ller thicR) pRHi&HaryinditeRibhAIuBh £ORhbAY AR around

of "the systemto selectively power the drive frain
stagigg prctig WAErC Moy emet a1y Bk ppqratieensglgvehhEevt he | CE i s

powered of f. In another aspect, the systemincludes a

source devi cSUMMARY OFJSTHEANVENT#ONectric

nmotor. The source device may include a fuel cell. The

s olfreduesgetupeeatiorpddrasges thedforepiag needy . Aquerdingigroae fajanl ¢he
i 4 QRlHARcI1AIR HEE ¥aif WG @n fiHGhalCEh A b Ocoupl
vl & R R R AR Yo i B G b GG PR Peoupled 0
a trasonfsiogieeids e poeerdiiiceffoher gitrigsfof dech;e CMaﬂqsenylebtylcmmor to the

| i
translfgg_' ﬁ’gr%int%% E&%i%’elel%‘ﬁf%g}r{:ﬁg 9 ar%lle(c:h ] O{]bgfsi%'ﬂ?t?& %f tl?es tem
to seleetinetyl weatherlgivairain rdtmmgmlleastmebms untmalewgemthe (CH i€pbyered off.
fLain

o TR RSty fiend b R A B YR U BLGRE RS g ctecue

nmuﬁy?h@QMKﬂdbﬂdﬁmmamcmﬂexﬁml@Mﬂﬁkﬁﬁmﬁ@ﬂk&wénﬂﬁﬁkﬁﬂeabamﬂy

device for tr fe r|n rot t.ion of th
The {6 Rt PSR Y CEheonpbieg et b g
al Banbthed diptes tie syaeih esecoaﬁgure@to&ina&é thag@hg yf OByt the ICE
the notor to supplypower for the noving of the vehicle
wherythe {G IS RPWPEA8E - certain intervals when the ICE is

POXEI RN L fone TR FNRLIBBNALS h dNGédetePacEONEE R InSfor a vehicle
configured to enable the noving to occur selectively.

havingpngpEEmgbsonbypncnsinp e 165 3 ﬁ@}rﬁlf‘élstp BHriKGgain, thedidye train includes a
clutcg%sﬁﬂ‘éd'lg aR P &f ol tRhs ARG ES ShdGe s&nt [RRAN 'cl%%'le‘é‘ﬁllc'rﬁmé‘lI and a
the transfer device has a case fixed to

transt‘qr éﬁ‘é}?ﬁ fos remfesargaotgtiemot thamotonto the Brsmessiog elmut:@r moving the

vehi GO IPRES st G1sh RNRI £ SRR d'eGiPéJEleJtHEalg SR HeBotbS supply
rotation of the electric not'her aspect, W@
system i ncludes a notor controller, wherein the source
device is 3
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el ectrically coupled to the notor via the notor
controller. In another aspect, the source device

WO p@70e8s9 a battery electrically coupl ed to theCHOS2906/060833
controller to supply electrical power for the notor
mhereln the electrical coupling of the fuel cell to

npotor, is_via the battery so that the fuel cell is

pOW%ﬁ%rrta%meV%Of%e religedirHe %k?@f’(té?li‘ﬂm nierehor hrartheaEEdg powered
off. ThEsyRRM 1R ifc1AlS c8ltRE dohfdlrtd/ et B nfRingdHBeAPRIRR @y,
with, the notor controller to energize the electric
mOREROhIsRAeS ilirdrangmissielebasdassi qgARING & pArt A @egsaring the
transﬁﬁg%ﬁtmput h&l HerRRe: ﬁé\g&aﬁas L Sas@ ik 103R arldBTRIOH cat 9@l that the
the energizing of the electric notor i1ncludes
transwy ﬁﬁ\atﬁ agegee thyi trensrgisscinpatiern trappiewimg dhie rotation efffhe ¢lectfigmotor.
l,
A nOhEAEE BRAGHUR i TPt BF L Rl RHRE ) SRk gl i
clectuienl iy abliged topslsdiasioevid éiingeor cDheolener gi zi ng of the
el 1%0 hgetllr%‘%rna etcp thergﬁé{rcé Hé;\fliééqﬁcl § Ia%g)t %{ gl%?qflgall thjled-ﬂtla WS motor
cont&llgﬂa lsuﬁpbomdnhrel pycavar ﬁbltl& mntpe d&élBEBl tﬂevllea:tﬁcal m@meg bre fuel

ce is, varie
cell iy TRRADEE xS LER ARG 65 b St el Sl
t oln adbttleropesce tleeomtrdlhare teleetricaityodouglomtor; @dd @Erabl& with, the motor
ener ize the electric notor rea§3n5|ve to a shutdomn

Cont@ﬁﬁrﬁ%F CrgfBinE PSR ZOLH GERERA °4? fAEPAd gt es

Opmraabthafasﬁe‘ct @lchield QnaRlisRIVRELSIS Bmdnd sRAGIAY kRRn&kizing of
CE. .The shutdomn signal may include a signal for

{
the e@fgﬁctm%r iphedes eriabipracrgiifeddihthas sgrrd of gy ehislei utrgdfated

respdik it €thPOSablcQRmBh@0@lal. The shutdown signal may
include an ICE rotation signal. The shutdown signa

eyt anpiBeT AsRech thel coptre gy Hickude A theptgmand a yasiabla pprdancasigeies.  The
cnerifific GOME Eleétﬁc hidflr ek §i lmd@%ﬂf@om%efg@mg OitHu€ dnd @mand signal may

aut omat I cal nmove the clutch position in
includp e vergble 191pd3/a§eﬁrfggrgéﬁomrﬂmﬁaﬂhlée tmmd@lme geyiem whﬁr,@mlne impedance is
vmu%?&@&%ﬁk%@lﬁQmﬁnﬁ'gnal The signal to automatically

c utch may indicate initializing of an

opleraatvthergspast ¢hei aantrbls ek chroviembntoupied tohendwaplaiableeviths the motor

contlgﬁmg 89 ng#me tﬁ?e e%c? I{IJ)tSla e p%%l% to sﬂutﬂgx%l] ?gﬁal 7RG Cntl {hﬁ
51 gure tlor” en Ing C o) e

shutchna»mtsmnyl 1h§hcettbﬁeopleﬁﬁon dibe KIEhfrlangMCatSDDm oeﬁaﬁxbn crfghe ICE. The

shue D e uo s etk getinid® R TRy RS pRES tifeuae

clutdhgosities bigidl C @hd shutdoan Sfe@silrmhaydnglodeein IEE asationgignélE The shutdown
. %he é%ﬁor via the clutch, so that the notor is
SIENG fBY ‘QGQEKQEEBHQPégﬂ I n anot her aspect, the vehicle

| nBlI ausltﬁ& a@lﬁbcﬁ itife CORMFE BSRAE ardlidtast chyfiduRd tb Gdtomically move the
air.to a reservoir for a braking subsystem

ClutCBFO t P@“{Pé‘ml whish thedEB isrfisrgraged g thy Lansiiss BRpUSEpogsive to a

sign@UXihk k@h t@hﬂtorﬁﬂ[@ﬁﬂﬁ&@% thé Blutch WRR!iNd e 1ﬁitfah£1@g I)frh% operating
reservoir durin | east certain tinmes when the BE

mod¢ B yuglemeemnent o thl%@hwfslﬁ epverdby tha elegided matorauxi | i ary

al 1 RhBEL L pet, MRLDEteth & cHFib b br Eﬁ‘a%hﬁ'%i‘ﬂakglﬁ% iy tﬁé lSattery by the
conpr essor and an alr pressure sw tc cou

ICE. /dwgpnfeguratiop enabling plwgmmﬁ%@%@m lyithe gﬁEamy le¢led;€t th¢ C

o S LAERDELYE H1CEON AL PATEOM 1 R e o

the IQE twtbqn migtor viaahd @ECH, ep that the motor is operable as a generator.
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supplying fluid to a steering subsystem of the
vehicle. Accordingly, the system conprises an
w@eoo7odmiy hydraulic fluid punp for supplying PCTIUS2006060833
the power steering subsystemduring at |east certain
times when the ICE is pomered of f. The system al so
i ncludes an auxiliary hydraulic fluid electric notor
f ol APthes aRect e vabiele mféws Ry &fF eamressen drivan pu s 1eh T é&lpplymg
air td £RAKIVAN@r b bitking SWsh Gl 6PUBhEHCIE.OALDRIiREIS 8Rd fStem comprises an
subsystem for turning on the auxiliary hydraulic fluid
auxikgregif FereprR LT upBhBssine thedesarpBgiuting leppt eertain digaps when the
ICE 9 PEwSRIDRN SR syQfemldl® iRl &RE b guélﬁbyﬁ ¥iB LIeic MR ®r diSAg khe
one conponent “of the steerln bsystem may i nclude a
auxiligre aif Forgpraysen andah eir preasuratwi §0urd tedhogreseairdnt @enarg on the
r econe apparent upon
aux11"?a{11§l grr Qlegfﬁﬁ o otdr Fﬁ%gd)tﬂ}@% o 10%1 r dJ \é\E Pp P

readi ng t W ng det al scription and upon
r eﬁl@nethcrelqu@t thwefehmbonqi@dw ] hgdrdulavﬂuur@mmn?@ivee kathsl IEE for
orm.o the inve on. feat ur escr herei n
supp a’lnéofﬂlld {ooar srt%e subs%st novef] V%il(l)céee S}chcgfds r&%/ %hva,]slyst%m cm%prlses an

auxiliamg hjwhlmlp flocasegsfof mppbrmgtfhmﬂ ﬂoltlng)(ﬁves ytsérmmssbﬂyheraslurmg at
the. inventi

descri.bed her.ei a )
teast SR PR O B it PorBaSd A isRT bnh ARy Tty Rt
ﬂuid(éMiriE:&ncE@gBﬁﬁtwel@ the alt)d’ll&lrj@hﬁﬂﬁ?ﬁ dluid pUng 2|Sl|ti at age ﬁ@hemh'ﬁ ewitch
S tore t reon rogra or .con .i .t he .
counid B SF e EL S BB RER & i Sy Y Rt Wi Sis oty
respctn@we XEL s Rioh e aIERVSRBoMPENRES RS gl SubIPtdVAThd 41 least one
whol e or in part, which may include processes for

compagtod fhe; Sf?aﬂ%g WIS BYCRC aée HUSLIEBER herein. In

anothBefarih @) SHjectshRivh AYERL dn@Morn® of HERMIBI oK PWeBdthe apparent
product is stored on a tangible, conputer readable

ponggasiingrhe folewagidstailed dasereniion i hiRoa iefereREso RACPURRANHAS
drawﬁr%'é BXE&MHhhIB! Qn %Me Rorf QI Rlen NS &lles MRESRLRIRRM £ pBYormed as
conputer the instructions cause the conputer £'o
in nqvnlmr@mweparvdnés@@slnﬂ@de RIOPrS$eS |f<l>r| captradling/asiysiemsyethasalsscribed
ese
herey%ihe ﬂg?lggtg:ﬂﬁg?g% énxgﬁ] g t T s ét%' 1@&d§$ﬂﬁﬁ1§@y&%a storage
devicaacbwamﬂcwg ecsthwptdcedw Héltetsteragu dd\e¢eslta@ stdreﬂ tlemeonagorogram for
controﬁ_L ngl%tc% Stsr LIJP@ ?]ﬁ)gceﬁor 18 nqera%ve 9\11‘[%1 ?hefprég r?ré :t](g (gxe{:%te %}ﬁ Jprogram
for pammmwnylethgd dr &iadln gsm pahewlsaimpay mtmdemeesmsrfmeaostrdﬁﬂag a

st RSBl BRes 0 Bl aRRG, b B fATRORER Roduc
is stoA&{@cd tﬁngilf)le,a:omi)Méf readdbledhédngm.t Tiad donfplufer ploBraind prodict Rises

asp ec{os of a prior art drive train W|t PTO. FI 2
instriqHoPSOF e e (2P RS hYS Bt eé‘r?&e%léerdt ‘E?Hmlﬂef%
instr@didn EGAROREBIHpuRS REBipTertint pdc&ER %rrdoﬁtraslrnag:i LRRNSHSH &M

for a vehicle, according to an enbodi nent of the
describedd8ifin i nvention. FIG s 3A and 3B are bl ock di agrans

tract E#Bﬁﬁﬁ%ﬁﬁm%ﬁaﬁﬁﬁmmﬁﬂﬁs

:@%&P{%&%‘g cgtﬂe% OBfegtg A ec{srlly'lg nﬁﬁ&aﬁ{igesalﬁbe %etlte? u@&rstood from

ram I ating cer
the falotingpdetalkep d&ceptofn df Ia@rafd:rmdtembodmreatﬁi)lofﬁﬂlesm&hmn \®1fth reference
to tht]la: i!;l]c“c(,‘;‘grl;]lgriin ?n%c rang % "[thle N us? re??gnge glzmli) etglge etlgr[ogé%fq{ tg% FIG’s to
referact Uik oafmpmelnth amkfageret.olnahawdrhwingfngi ne cl utch for

FIG. 1A illustrates aspects of a prior art drive train.
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the vehicle of FIG 3, according to an enbodi nent of
the present invention. FIG 6 illustrates a conputer
wWaeEremsin whi ch at | east aspects of control pPODESHEE060833

of the invention may be inplenented, according to an

enbodi nent of the present invention. DETAILED

DESCRI PTI ON OF PREFERRED EMBCDI MENTS OF THE | NVENTI ON

| nFCh B AIGIsre6 Hgechetiginrieaartdd ety WEha 8Ot he preferred

enpedb MBRLrses dRhBCEAPSIchE aNBE@talOnbildein mﬁ@&%ﬂ%@é&ﬂeﬁ&spects of an

draw ngs illustrating enbodi nents in h the ,
clectyify {raqiion systemmier aclyelaccr@diag tq an grhedingenbef thhererest nyention.

t hayig> 03 D&fa AR AIJIR Bt graﬁgyu&ﬁatmgl agbifiGRh1 %@ctg Bfﬂﬁg&&tmactlon

be made w t hout deparTi g rom the scope of
systopr ks @ fehi¢lenaeesr ding to anfeanbe hfgféheamdsedfeltl‘aqnlﬂelu

d t v

R e T S RS b Segth P el SR 28 e
electrln treqtion eystdns of FGehwegordihg tormaimbb diatentorfshe mwnmmeanms

Cﬁ IS l?urs{e}%én g’lnfaal ltcés 8% ana %ctt%le%r} a}lg Fnlbg ohal: m& %ré%%lgf Sich for

mevdmdbmﬁFK+Baﬂcmgmghemsnmxﬂnmﬂmcﬁmenmemdmdmﬁmnl|n1t t he

subj.ect. matter in .. rvi ew Accor

oribiat MNP ol BF St i A Lo R tsbftp] FoRkcs or e
invedtioaGidy®d isplsinemted, Acdoudlgstoan calbedinchiCof it eschtriafaatised

to herein also as an electric traction m)tor) to drive

2 vehl CRETMIEBDESCRIPTION|OF PREFERRED .

transm ssi on

sl ow y, frEMBQD}MENTﬁ OF T\HEHNMEU'HOH)I I ut| on

| Gt RS a2 s b AR o bihe Mot eh i RidiS R A ERce i hade to
the a&uiﬂgagylﬂgmrawlnglbug@mmg embsdifnet inopigEath Qﬁgﬁﬁonﬁﬁk@/ be péactlced.

cl electric traction notor m e operate

It Sh?tﬁd% %‘E’Eﬁ?ﬁ)& %srsewoa@ﬁa}sﬂa@fr %ﬁ#@ﬁn?f gh "}5‘8%51’9"@’ egyade
with§i edcpBRtiRg trbAGHd sespeedf%mes\éhtan&éaﬁom\ﬂet&mﬁgg SQidefiled N

order to recharge batteries of the electric traction

desclgtion g norﬁée@%toémnr the inyqetéondo Mpdrigalr fora disglepqd. Hithe

onu%s theGRBRIALES Bl &Gl Rl AR LqhIVERNE SAHARMALNG fRlliZEwithin
batteries required to operate the systenis el ectric

the swla@tdi sepPerad therpravepfrinyeationd defpdd ydhe enpeeded clggms. Headings herein
RA44AAD ik hOLubREAY Yt H dhybiayCks traveling at speeds
are nbn}l‘ow apprIOX|trratuer 20te y&l{)\%/\;/ever in various
ts, the |nvent|on may be applled at hi gher

speeds 'and for different vehicles. For exanple, in one

appédoshngd torn cmbediugntred jhetpecsatiivvention, ai elagitic fraatioh yystam
inclua% a%l e‘i}e%{r[cl IﬁotWH{e%r{O HQ\/\%B ls% an é’1£ctﬁ£’ Egc(#l%n %‘P&fto%%vg/g H

en near Cco nrties I'Sé or em ssions” ar

vehi¢ls's uenvestionhl (as)ri'gmalmqai\pylemrtaiﬁlﬁmlssmnﬁr tractabe meeh ghe Vehlcle is
movirr)lﬁgl%wgfngre uenH”rru d’lll %,qu%vhgr? & rlﬁ;eg 8{ tﬁ ‘uongr e)ﬁgc%glt I%Et:herv&s%e ¢ main
tractiog asgmes amiya maly bt sthoed aidiuvédnig aalotrlia]l alenodt. Dufisg normhl Idglevay or

ast . par t n.electric ract on not pr at
strecfinenGBR e AR ke s Aokt Fitiny Pl BRY bR BumsCie Sgong ode s a
genetaﬁbte@hlblﬂfé poRelfe& bY kHGndi@Wadtion Bhdme Via thRCOEM GhdghidsidntiA@rder to
present i venﬁlon, el.ectric traction notor 150 is

rechagﬁ%%te% theplaghicrtragtion waiems Thegysipm igclpdgsahydrpgen fuel cell that
also dncARgBRkitPindrthés reduckSths Li&6t Baktatids Yoirbd & pbiate the system’s

electric traction motor.
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than a conventional HEV arrangenent, in which a hybrid
transm ssi on houses an electric notor and planetary
w@ewar/03st9 t hat coupl es the el ectric notor shafPCT/US1006€060833
transm ssi on out put shaft for transferring rotation
fromthe electric traction notor to the transm ssion
out put. shaft, which is also. driven by the |ICE (not
s h%\R/FP ferppdppiticanyn ofgtheiaygition isfacheayndipiraeks {18pelng afpegds
belo@ absrofitfa®y Al MbE. HORBRAI 8 $4rRs CAB&IidEs, AGnlhtibPRay be applied
heavy and large to be reliably supported by case 127,

at highengnsedsraan SyridsiSqre veligles: F7 cxoin ¢nsiapalisjomitueisragyde
dr1vetnr&|t %aw {%? Ah bleE¥E tredionei bt eved 4 sﬁ&@s 3dob 456 £AH&Fhen near
nbodi nmen the invention, brackets 154 are nounted
comm@mfwsaw@rer ije of §Wispipng Hean wu@ksugb/ apined ydradingoand is Sens¢lm
I t

ron 0l L, BOLLEAL QRAEIELS 16 Wl B
probt6matl¢1 Othbri chrsonmmhsu@@s fttrrdalnglmast,mlcb pr dtR Velnlole fat lewit parthabe an
electﬁgh%‘[ So}{ %})0111 q%g% a%gvec%)n c‘grcﬁ) f%tg 11%181 rp[t ‘%thlelvl?vgg{lon

byR&fatring nyw 10_7EIG Q\,halcodwdmg toetht y@mnoﬁwsmmnp@eodm/tmaon motor 150 is
shonganin emedis S0 abb s 5 s tie ¥ £ G0iran aifern

than Mobofentid@l HBV p)lrrmgbldad ih Gvhich\vEy btid amsis findiouesl kiptltctric motor

and @g%f[atgh %é?] sq\{ h%b I:?égl}%]éfgfglcggo%rlsﬁgghq ¢ ﬁr%ﬁ%isglgn 0 eg{ shaft for
transk@ringO@@tiod Admithe 1&irid thftﬂ&ﬁ ﬁ’lbfolr Aothé GhRhiiRIdn ot shaft, Whlch is
electric traction notor to drive shaft 129. PTO

also quaysn by Haed S E greg shopvpinFiG. a2) cgkeemi HOCR AP IFa At FIgF 2 isgpprnal to

trandrBIRRYARLY 10t &ob Reavl LANRIICSS b@féh@(ﬁ§ §‘rupt]381¥ed @%Eb fohadince
gear 141 is aligned to engage gear hr ough port

transqpsgiogcaserld A spneklichgbly: wihstang this A@l@]@@@,ﬂ]ﬁ:@erp@wpﬁbt In the illustrated

embbditbiit OF Ak &l R0 B BRI 1548 EGE TG b h%@ kM S'EQ)tf % uléféw Sinch
preferably for powering the truck in lieu

clampy {fe8' 18 tunGEnoter, 160 is ygilte tqhieckp@ES% with s@ﬁﬁlenrmmance; g permit the

i.e
convgﬁtg)ﬁlél rﬁ{rgé Itrgn \‘7311;1]10{1J tﬁlcs dgs?t%a{n%glg 2 (’) ﬁfp%eﬁfprrﬁl?{]é r%ﬁHve to éréme rail
156 andiother c@npmnmtect ed to crank shaf t 110, it is desirable

L PhaPlor § SER ko R AR BPEARR] BB, EBAGE R RADHAGE 76 A0 is o
type 9h&@1£hg\dﬁv12@(;\rﬁ?tgn( I76tis, $rh1mvm suppliéd & hyZlyoges fust colli i@ dwlhiblats
anothg g OF R LBt ViBRy ok Pl R Dpdvie o Slomesfpae gt 129 via
gear ¢4 BotkPTENBIDthal E0:agengai 130 dnrad Mgt S&tADS bfypansmekiah 1 221 2Bhat is,

sear AL S AR ot G HA P TR o Bt~ g0
140 TduSes gdr 143 ih Qe i1 ATIUgRAIINO MM dte@bibGboli@td, Ra®mission case

position in which shaft 110 is di senggged from shaft
127, ey that gear d bl 1salignedrty preget st | ShtoueBPYE k2stigrspipsion case 127.

Ref &ofdiftSto Wi @rafel @mbddimed, QE&ﬁKtrQﬂtl@ﬁ h0ri1S0 KhRMEraBly for
an electric traction system for a vehicle 300

powgBIEAhetTus it vt therirslisheRiticotvithee ISEBEMIT. {Thys i piger. for
electMEHh&GHoR n;’bQ& 188% @ivd rtﬂaxﬁmgm 1Hput\§ﬁufpfpslw1mouﬁtﬁ§n@g the ICE, which

conventional arrangenent of traction |ICE 302 couple
is coprected snwerkashaft 11Q it 1 Hesiraie e leagtrsame ﬁP@’E’[IO@ﬂl hefseito disengage
t i : t
cranf Y0118 Fm pR ISR 5! Sechdely; LHNACA0 Al My HPAL 2 i
provided i lociudﬁfs conten keghafnbt shd@n iroFlgix2 e d&hereamedleciria tiagram, motor

150 %Igﬁeos iVe %%%Bﬂ(g JH Plloeeng%ﬁ(?r}%tlrﬁlgmgg‘i%n ﬁlpﬁt WY T% ?@ﬁﬁCI%ZF\éBg] as
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conventional electrical system 308 for ignition,

lights, etc. Vehicle 300 includes electric traction
wWOoreaos097880 for driving transm ssion 122 via PTECT/US2006660833

previously described. Mtor 150 is directly powered by

an AC output of a notor controller (not shown in FIG

% of cantrol system 160, which is powered 144 VvVDC
will bedopphed durthpphorgip Pelpvafemechpnigal Pheleqi@aﬁgha@@al %ylce (not shown in

FIG. b)’g raBg %ﬁhfd@@{o ol dutdB920 M HoRaENinfwsn Heh h 10BQiskBgaged from
by a cani ster 314 of conpressed hydrogen.
ShaftB@éd th%ngYcﬁﬂH?fﬁinE&leﬂaglf eries 170 to supply power for
OB RJck Hdgrdnye! cell 180 al so charges conventi onal
tractor system 12 VDC battery 310. In the illustrated
enbeiring now ¢f Fith8A | mblegkt diggnam ésf sbewn pLanmiectic tag0on sysigm for a
Vehlc% g(ﬁf Q&tofcn% 6 4h APt ﬁ%f R résgrﬂtl \}e}ltld > \peﬂﬁﬁeaﬁg%aé Ddrive train,
reverse to generate electricity when engi ne 3
which inehidaga memiomlakraﬂ@@leeng‘age@ondﬂaﬁ% hafpted 1d Oratlghaft 110, clutch
120, 1"[ral rr]nsler%O Sl%{?u@ sll(ljl%pllﬁtj t?h af }sselérér a Y\hl% CLO?I upglalgtqg% er P es
dlffeﬂeﬁﬁal\Bllé Diffetrentibl ﬁﬁsﬁaﬁmtéﬁ@tatﬂlﬁmf dnﬂﬂslmﬁtol\m ito #xdési 31§ aod, in turn,

whefR 2 TR B o Hhe s PR o R e odbe e

convﬁlﬁﬁﬁlsl di®trizel Seemilortragdtianligihe ctcequi red speed and
ly | oaded he

£ 6uh M e deftehonig g RO olisengss b g FTO
140, Mv‘pmwaﬁm}» Ralibeg! BLidri 160 wehieedyesovrtedyaund &8P op@mmd)s

require an el ectric notor of about 50 HP to achi

ContrgH%r (Refishevar i 18G- JPief sonteal estert E0puhish isgiemgreyt bvﬁ% HQC batteries

170, m@kW&r@fecﬁﬁgedWy%@ﬂ%eﬂ Rl\é?&il'l@@ H?Jh’égénrﬂu@l c@@ﬁg{fls supphed
is of the direct current type, about

by a mé 14 ghepningespesh hydragen. c%%tqeﬁﬁ@%nwﬂaﬂ% 13’@ twpplcyrpomsr for
mototr 9?5(5 W1 RN 0S50 chik %B%Elom&bf@%m 19 '\@fct Ea!ttEryfﬁfib or

IS an alternatlng current notor of | east
S owéhmléitlst@it% emppdipgi| quheam@pmm,@bptrlcaot@rdéﬁ $sean aftaenatpz

cund P SO GIRIELB {F AECEOA ORI i
and dlytolm Whegegeb odilbaft 1 t(thttlhesmlesmn inpig Shdylzéi\/\l\félmnambm‘singﬁl this

snd5) 8L 0 ROP AR5 RRELL o T, SARUS) Bl Fif, 1

f UBle loedepovitdd Patimgf ﬂrﬁtoh(\l\ﬁ@:mpﬁmry yromarm emhmhmbmtrof Belidvention to

KG.of hyd
e oo T Py R DKo ER AT T #eagpooa and
accehéfibe.| & f3B0oaled GedvRautydesctauhslystieRnd4vedhairound B0 0de pounds.

oSk 2B TP R P orof sout s

to acBRWEIAA B tRig, 8OQﬁP}SMb@H&ﬁ@[56v&@6nlb/§ i€ V@B REENDYF the present
conpressor 342 driven by 2, as i s conventional

inventios, ek HeLos sty st f@ﬁf‘%?ct %‘HE%‘WP% RN g Ao §P pawndagnd is

rated®0 Rhfinvobatp bl HOTPIL S RAWiMeR Th afQARRIEDS@eR Blectric motor
driven by ICE 302 and stored in reservoir 347, as is
150 is g oleqimation SRrend pofs 4G4 lest spmerhigtieynilar paing prdyvpight. Of course,
the HPURSWSIEMbQEs &Hﬁ’fﬁgyt%{e G;‘[)c%g%pbt?'thg %}hélé’ hﬁc?l‘éacpy a
hydraul i c ac uat or shown upplied fromreservoir
35bhefloWH edpdsify hﬁfwtamﬁm 1¢0 E@Wawézpnu@ne\ﬁ@rbownen’aﬁo rihq IGEL, as may
Kw %g %? fd ceélilI aﬁ&) Hgl%gé & % of cﬁnﬂgdj lt-’ll ﬂpoﬂe%n%ganépp Bﬁterles
d conventiona genen for al
170 lwon difl 14|K0’YH papaciby, &lel ol 1B dast eeWi capacgylzay sareml’:ﬁoat hag hBG of

hydr%ée'n‘éts‘o'ia{g%tcgpdalcﬁ’?a%bEﬁ.nt of the present invention
8
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i ncludes auxiliary drivers 306 controlled by contro
system 160 and supplied by batteries 170 for operation
w@R00ai978¢ondi ti oni ng, clutch, braking and steePCHHSAHE€060833

ICE 302 is not running. In this electrical node of
operation, air conditioning conpressor 342 is dlrectly
driven by an auxiliary electric notor 344 und

c oREREINE BPW ORI OF 9P MERF63A @lfd%%@rqlwaclw?s f¥Rsystem 304

that ROAYE ArRbRNENERL cMRhPRHEAL aPRlcHERS UL tdMWTIRR Frigerant for cooling,
11/374,709. Also auxiliary drivers 306 include an
i.c., HSANHitiaRIpE if pubspiio A8k 5 coBABs e Dy FUBPTEHORI 42 drisephx/6iE302, as
is co§vde?1tlpﬁﬁl aTl?ehtﬁ'ﬁgnQ/ ﬁb%@teﬁ?& sulygg}ét&lﬂ 304 %\é%ﬁ‘t}oﬁleﬁ @? Iﬁlrftﬂa@)i’é’ compressed
driven by auxiliary eleCtric notor o provid
by al@:@mﬁg@e@r X driven iyNEESP2 end sterad lnm@’%ﬁ%{?é nmqnwwtlonal for

t
e S e B R e
actudte (hgtdhewmb)isgprflied lfrdmrresewwcﬁSﬁ @&l liwhydraohceplknp/éﬁmlvsﬁby main

ich pLeVED g ck flow, and driven by auxiliary
ICE e%??léoﬁ% &%w so that punp 356 provides notive

f | Tni adldifioum tokthakhong d@kuﬂlbdd@oweeﬁdsrrail aradngapen driagrconditioning,

hi 300 tr.ol t r.ol t
e A G ol S B S i
includésGuilidAr dvers 336 c@t&ﬁb&ﬂ?ﬂ&dn&ohﬁyﬁ@ﬂhaﬁﬂ asd SIPPNEd by batteries 170 for

il lustrating aspects of . control stem. 160 for . :
operilioaB i B Do ot L B ST B A P03 1SRt gpnige. In this
clecti@Ninflde of @fee@ibalianGohditiédin €Eodqulése®mBu2 of diteb®y Ries @Wan aux111ary

i.nvention. System 160 includes a notor controller

06
electigy oy g wrrqegcq;lapk Hganted sedsie 1) at fracrisd étathsfab%tr%fﬁrenced us

patent afplichiloraignbePeshiamot Aef ahﬁﬁar'irl?i‘{ﬁ% BORincBE A auxiliary air
controller 406 is a Cutler I n anot her

comprpiseigitenenlest toraesepE Rt Bn 2 chsk grlve St wdidharevas back flow,
and cﬁ:i%h &Y alll:)%r} gl%ctﬂ@moM? BSo ﬁﬁﬁ&\h&é &%{plréésedWQ 'Ehe(‘e@eréirfcgll thé&de of
outputsavotaeto cont r ol lectric traction
operarttwomdersgntgqé éé@ntfélsﬂprém@l 1p@. Povers él@ﬁrdmn@luw auxiliprythydraulic
fluid IIr)‘lgLﬁ%th %Lﬁ)l‘ijedctg H#Jrgdhcsﬁ’ﬁ 1%@90@103 55% %Fl?cqcr VaFg@@ §Vhlch prevents

ani ca ectrically or op o y coup
backfflpgt anddroren b}e anldrry slagsvimnogi 3581@0 ﬂ@hlmmhre3 56mr<3\u¢6h ngotive fluid
for b%&%%(urikga% tﬁpﬁ ée‘?aiio%t 2GS ?od &H&%&%ﬂ lﬁrﬁ* yefhl fo.
responsive the ariver's posi tioning {
t heobtrokSysteer eby provi ding a vari abI e derrand si gnal

| oRREERE iR Dl &yt M PR S Al e e B R B

illustidtiag agﬁét@ df @htrb hgstemhico f@ ehsblimgolttit yrachod wha@dreld0 operation of a

res ive to var bIe denmand Ssi Y/ t he
vehid)S ARGRTbe B b R A e e Sl oo o siemy S ieh f gt
cont@fler 406 ESHYLHREYing va{a*gagﬁohﬁemhe speéd ahdtadsop &R cMbdlient of
(The foot throttle i s a conventional wel | known,

the inysBERN, pigior et g 406rite oA MNP shewgther erahodnesat afifhe
invedt@, MESHEINkOersips & OftlcAPVENDTIE, MEMGPeciTcaliNahot cohfller 406
vehicle controll ed by system 160.) As previously
outpyfe P lége & coatirl qlchicrastigeinetior | Hiped responydyq tpagleand signal. In
the iKbbl %Iﬁ(roﬁé})éteﬁlol'mr@s%ﬁ% FPA R ﬂl&h%@cﬁ%u&é&ﬁcaﬂ& or §iftfeally coupled
operating a braking systemof the ve
to a fgaithiottier(poteshexmraf éhem@%l/l@}e iBShdmanser thed theugsistinge pr impggance of
FTR sér%s trégg%glrﬁﬁﬁr%dréfgrs p%(%{tﬁ)#‘“n\g Iﬂg lﬂécq é%gﬁlsﬁgﬁgl%; rQ\leﬂ a Varlable
demand stgpelrragpomyvatb avhadhglht eutmut tvoltagt bbmotwp #Qfr vatis g thesgby Varymg the
volta g 1S r%t&e %O%%Ehe tht ggéd Jles%ﬁ c%rﬂ 5119 otlﬁ}/]fh Plgt%é yeqsg’nsive to the
QUS ContFol oC
functlons mhlch receive Ssi nals fromsensors 330, in
order to ensure safe operation of vehicle
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300, including electric traction notor 150, auxiliary
drivers 306 and HVAC, clutch, braking and steering
w@ovpoyism s of system 304. VDE Key Switch The POI/US2061¢p0833
descri bes conventional operation of the vehicle in
relation to switch 402, which is part of electrica
. system 308. Wred into the conventional 12 VDC
Varlaef celemapdignaky arging e \olipgednay iginde EYERBIAY 1B PTRBY cynbination

of, f%ﬁ&@?tdoﬁﬁ'@l le%‘F R b 16 ?Q b@ﬁ@hdﬁﬁ@lms fdoR YrSthé sGhofftional, well
has a nunber o ferent positions, three of

knowm rr@hnsépwés@lﬂm%rqtqtg@n@lﬁb%ﬁ of an fEjE@nd he rpsulting spessliof p gptycle,
such 2k 2t of thO§hicNDntrAFIT I Pdtdn 16(4\) driver conventionally
inserts a key into switch 402,” where switch 402 is
i i\t pravibyshomersioned apliarsiglecipic frn%@s3|59 ideyes an puxibgry @ir compressor
348 t%:ﬁ)%sgurfzﬁ Gir ‘f&%g&%gngair lﬁ?lqﬂ% Jé?e?n&#??@veth%ﬁ%: gr\llé] eﬂ]?lr%ﬁé%/ ecl::%c(t)rhc) motor
358 {rmived mdwlltaoy ey §fioze peessirias hﬂrauhmﬂord foherteratingplrgwer steering
ehi cl e, di n 0
systeélugﬁtvgnglleg)gs I%v% t% g/r a?l :r)’s eratl %¥1a ¢ t?lg trgﬁg)u gq?otégrol%ot Z&
descﬂlﬁdd\hél’eirﬂ&llcﬁﬁ$9§erh heo klﬁylnclndeEWatlmh céﬁh?qls poviding 10g1ca1 1nterlock
Spri retu shown
funcf{ s 0 ShT IRt PP iR e B ety of Vehicl
300, pR8iding@iecadrattieh Methar 0, ayxdisiry didversd0d anth HWAICCHufchraking and
switch will sta $L undi sturbed, i.e., a position
SwmﬂﬁfPﬁ@OW%“gﬁﬂﬁﬁél $turn feature. In order to stop
vehbg key divasiel engi ne 302, the driver nay turn the key
in switch 402 back to the left to the "off posi
whErdoUqing Hesalolzeswwen%%yonefmaﬁ af &g M?lb%l in rs\mlb‘ﬁ Szmeh 402,

whicBliSrth A2 cBical A& IO8. YWirB@sid 1he E‘@nV@ﬁm%Qlol‘MIb@ elgétﬁ“:sal dystem of
which is conventionally to the left of the "

vehighey30Q; pysem $@¥rhas g eonveptical vebickeskiesel wging ﬂj@hsva@h é()? diieh has a
num@ %Y&%feﬁ%sit%ns 'tlfreet (t}%v}g&l' éf@éx@qlglﬁ? §hc§v!;hein|ﬁ?d 4t Pe tﬂb@ltlons ‘run,’

accessory posi tion swtch st ay In hi's
“off rvd i “agcotsoiyi” Arﬂmvglt appiRag onalipinskey/a lsw ltlf@lﬁwll_tdg‘ﬂ(b?awﬂl?re switch 402
Q& &
n{ BESTATRASEAL0 GRIELS ELARRL P GETLL Pl
key totlesieght to m‘v@rﬁ pmtlona(octcshdwm o HIG Bys velan 0EOcrgizok bertgfmotor
that grgrlk%%@}gcﬁfgd% é:f ¢ V\%@er %‘02\/\”(')[%@19 oiﬁge %Ie\%/g? & sﬁsQal}{ﬁgtq]tg olgerr%/\{j;bn by
1nter3aA/|cbmb1u54012 thesdrivar teleasel &md«es Hmwtbh [é% I\’ithlcrhr‘sptlh@reunnsl toolfie “run”

positefhg i o L & B TR e F BB SRt el et B iong she

“starlV/[POsitiviarcinin inhichahw&vitch arikh kthy 1f31udlpﬂuﬂrﬁdi iRy a pasiddXhaving no spring

battery 3 ste 6 so [ des.an auxiljary . .
rerurp R YRS (D s el SHoe it T B LA i switeh
402 bRk tPfic RIfQE tHel Gt pASHINOWh&Y S¥BIR 402RG 11 vel inels@eded] Sw1tch 402

traction notor/generator 150, the supplied voltage

also ’%@%%‘icﬁﬁo% BTG asssheyvn i FIGAR tHiein convertiqnatly Pdlg%lgft of the

“off”? MON 06t tutdingSihoibds RRs rdas §ted @dﬂ%ntfoﬂﬁlyvﬁ ltkcAB er turns the
plied by battery 170 rraé% vary that control

key @9136( BECIB rmyltlélp@w&%lém% gy i tWS ppﬁlfrlpnazf gigdpsped.
VO HRgE Sangeto gl&u? MG cRIERAo rﬁ&&n@ﬁa&nﬁ M&Mﬁ(‘%ﬂt&ﬂer
controller 40 operate properly with supply
voRetergacagw t@wde@@rlsmon\fm@n emmdl@%améﬂ@ Dyesp 11@16@'@@6 angpsling to
\ P
syste‘il{ ?6‘%) d&?f(g) of ﬁeﬁyg %b@%%\i%\% %)v )Q/d gbﬁg iﬁ‘gg’ssse agég n1'\,1\1/|n ﬁoss a‘l&olng 0¥ switch
402, mftspwalvd:ly, sotlo@etd)vlmomwadt 407 is of the Edeagpsovy heasttion tled-oHef ilay AC
above and relay coil KR, as shown, such that when
swtch 404 is in the "run" P03|t|on the "run"
contacts of switch 404 are
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made. Thus, if relay V is de-energized so that
contacts VI are nade, relay coil KR is energized via
w0 b@70278¥DC supply. Thus, it shoul d be under st POGHUS1086/060833
relay V provides an interlock such that if vehicle
di esel engine switch 402 is in the "run" position,

~ relay coil KR.I sé(gzrevent ed from bei ng energized.
Is engrgp i VF EY 1p & the sy RsEiondle ¢0F %@@Y&l%@%@%w 12

vDC, #hieP ReQnRitienally Biflplivh b1 1¥ eBt Gh@rflBgEel engi ne 302
switch 402 not in the "run" position, relay Vis

deBtitenyl Pedpoderlydenan puxilgrebatienni 7o that almpilw ldryicqusifiary voltage
for aR We&tﬁ@ tAQfbnl s?stérﬁ] 1ﬁa®mg’ UL triPERkibh Qlﬁtor/(gﬁle?s)forcl@b | thmpphed

be energized (also referred to hérein as bein
Voltagp nlfé‘tdélac bpiny shosyngin Ely. #60M Hiough tiefeeed theas “d44 €P@yit eliuld C
AL R UEREY ST R DI 0 may
operateb@yperlyThiisn alsetpdtyvoﬁt@g@taoga de snaﬂrﬂtddmlent nf &e IngeitionT¢vatroller
406 \{vﬁl op,le}catet CphgpS \rIISI I%J&ll st %pqi/ Ie‘?c')lﬁage & {Vna%‘ %Cs grte)c(:ap ppé}g iAI(%I %lectromc
tractioh |smltmmhé§essv1tch> |4041MS$ A(ﬁl pomh@r @bgd tpitleKi2rigdU puppBi aayt nMénes

Jn the 'access
with Raprbpiiy 3t EniigPyl BB ol BRSEPERk dna B sy B o
showAChuch lt}fae{?vﬁélysvﬁfcb |494 Rgn Mgt “rune payitidiCthe Nammabityctogfawitch 404 are
cont acts MC are wir to conn i
made. é’"1§ reiagi/% \?Sé’efl?fgt’rgﬁ‘ T TP CRTMACH €7f apsrmads e éSICPli:FRdt)%lerglzed
via tl@esl m’ﬁhppl-y' ki, seshod 1 8c Rteatdodlthae @i Matdvars &f interlock such
pen contact s KR and_Kd  of relays KR and KG

that %W%hlw Fh@aﬂ Pl?gl%f‘ewﬂég 4 o s nfuRc PLSIAD rolay cREKR 1§ RpveptRd from
bem% She@glfe‘élnﬁtﬂeﬁtg RSz dd8S M PREFerER tcﬂfer&ﬁ’ A e %Fop?@(ﬁo@ I’PSjBut with

he parallel combination of normally open contacts
vehigipdictebongite 308 isuyieh KR nente theaap equétﬁlﬁﬁéé By ﬁeeélérrthéé 50 that if
electYMnﬁcrtra\éﬂBﬂ %@teﬁl s'ixf‘?t%h 360K 1rFfﬁB ‘RRd Ré)sﬁ‘tﬁtﬁt reﬁ?%ﬂ Rt{ Wwifl %@‘eﬁ@lgéed
contr ol 6, as shown. rel ays AC,

(aISOKGearrutome@wﬁ@mgt ‘pickesl y'bvi de control |ogic as

fu I :

o o RS AR BRI MR R pOLORSE ArpRin gy yio
normallg bpangontoess |A|631totﬁ e’ pramdusiyosintipgd, Adistayi Aibese eaiiaym@ prowes
anot%e%ir{t%ﬁocligj[%gt% %e V&l?csl(% %1] SOG,T enlﬁqvﬁl §O§ s%l Ighg%dj %Hl t{l@ essory
positemdetaytcoil aes pickel upawhich eramsrcahtscwamd theioby piokihg tmb fe@y MC.

of. coursg gui or er to

But f REra R it TRt PR et e ol A0 Bgpespel B Breaks

contdc@QACL, hilieddbly| dBoppin@riuatay MEI  nust rrake In order to

ntacts MJ oi ] MC pust pick up, of cours
or SEPR oS! DR Michprer i R P lchBiosth e ptRR 1B e
to méth SdrmbBA1 + Bf §dAGollRA0ESS Moywn. PAISIwideOthe pi¥ail& RoRbiaKiFonld normally
coil AC, makin cont acts ACl and. picking '

up coil M
openqoaigets KRdiapg &t |of s3ias dand dsi#e @véreﬁztﬁea?Serﬁr eptaq ME hto
mak$ 844 €BCW & Borﬁl%ﬂf)@%r Serffdal @lﬂgf &RirblIdMepe IR ARG 68Sbination of

420 may prevent pickin , thus preventlng not or
normpHp) opanentacth KlRﬁglnd &G2rpgyelwqtl<§f q;ngrﬁG R éorﬁlﬁftﬁd mgeries with variable
remt%t ﬁht Bl #PutRBRr I el AG ot/t-‘@mtotl@lr@@yas%n&tﬁ ing down notor

once It is running. down devi ces 420 may

othtat iglayed oW skieK e @ndawﬁt qopmt%ti: tospraeide eongglloginas further
SRR G015 001 B0l LR A QORLENIQY Rl M
mustgiogbrain tiorugtrasitipmdut ingeddaEst be vt Glacqosy’t pasitios, gkl clectric

tractH S\IV% A{Oqtn%}s% lg)enln%eg%”’pogﬂorl. Cﬁlat is, in order to energize main terminals +

11
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ignition signal. However, sone or all shutdown devices

420 may be overridden by override devices 425 for
wa@lpdofe9m8me nodes of operation, such as for opePEI/USP06/060833

electric notor 150 as a generator driven by |ICE 302

via clutch 120, so that the overridden shutdown

devices 420 w ]| .not trip out notaor 150. Energ|2|n%gi,
and yg{icantiqdierd(egyvhich ISa%courS@yfre%Wfl inpriirto geprok the spsed of Flggtric

tractiOR WRNort180 69 BT Olal 165t (0B, ddHtacts N T Aldt Bakd 06 Rde$ R make contacts
requires control power to termnal CP. Wth contacts

MClveril Mdeust pipleun. a4 coapye. dupidrstoids thiv wphiely dicse] caging HE| swaph 402
mustfedn the 1%95591'97%03@011%&11 ?m & &l & mlﬁgfyoﬁtaag ReNAnGFRKing
internal controls of con l'er 6 coupl ed
up cqib¥fyi nal CP. This precharging is heIpfuI for prOV|d|ng
a | .
- UL TR UL GROL LO o 0 S pct
MC. 6Eh|e$eed¢tv10tx)42ﬂ)uhdywrWEWm¢1®ng:mM€ahhme\¢®6ng inptop t Hefrorh omning,

or macé/op e&%tl il pa@ fl?uock{n énc? d1‘?1% ﬁ/lq ﬁlefe %ﬁlﬁtm I:\Hown mcl)gor 150 once

it is iwomhg. 0$lhmdovs410ﬁwcwh420lmayequemateefSSpbnﬂl‘a:yto adxhhoﬂél%enmrsr &0atyat

coi | er to
sencfil uldh g iR ne G AP Rt b bRt Sl Sph ot the e,
such'af bRigng) O&istarty, thé e & blyitcd peditidmgdgrahah ICRlotYiolsigRIBInNSE

. .dro d . out and contacts M and V2 are nade. ew se,

lgmtlé’PéEggi% PHERTE 1081 Bl FILHdoagAoHTEY 20Ny b Wﬁ” override

devid®9823 fob Qiffeydat BOdQRIoE K§era§t[2)nr @lclays foPbperdifg ¢ledtric frhﬁ)tdfﬁl@e as
contacts VI, aor else in gh erate" posijition,

genepieridgiveby ISER)2 ¥iquighd 2\% %? ttlﬁ w&aldé@h%hé}adwn\siszeﬁrﬂéo il
not trif SMGRALE 50p0si tion of switch 404 is provided for

enabl ing charging of battery 170 by |CE 302. That is,

i nEreRgigng B termindet pieshr of\peitegiier pritce magRomat forpgniroller
406, %Qmohg&[e?hd)@ﬂso &&lﬁfeg h&gro@f)oxpé'i‘tt(; %f‘r}ﬁn;l?&’ byith Chatadve$ made,

Ich includes transm ssion 122 bei ng engaged
the 1t46 VD@Eugﬂg isvcionpled tgtteriminad OP visra k00 ki Ahwatyresistor R and this
[
o SRS GFL DRsBOSEn U RPACT A ! QoY) SgRSE AL
helpigpbr abivalires: @uderratedy . coGonler 41}690 Reticartof mgyiable resistor FTR, but
1,0 I above descri bed

doa%@ﬁ@?@ﬂ%g“ﬁé%%%ﬁ%ﬁ 6ﬁﬁﬁgghﬁe?$g§@x%§§ engagi ng and

di Islem@ea@ormgnttdh]er 4660 tn fulyhipetae, cingsel KRhgi K@l 302KR? ot I€G2 must

tion s em npde of .

malc A i Pt G RGTeE 4 MRS i BftaieRy ST RBE rs it g o
pick ijutr)]ftﬂaaur]salolln (ﬁ&’@&cﬁidﬁd‘rhﬁ@vdhlﬁtﬁé diékeSe@n@lswﬁte}hMEthharbelldﬂle “run”

mechanj ca nke cl.ut Wi
oo M AT RGPS TS W iV TEHAR 0B At FICReLaects Y apevg are made.
Like®8k QlctriCitad@r0dwidh 200 Asis:de 6 tht inppsiaiondepice §iik§1q1 felalcoil

and a cl utch pedal release coil R . Energizing th
KR vigelhe Bade cagfacts iy o g desdn it geitesic ppsition, vaughdiels upﬁ@%w KG

via t6Y h¥dcRGnthéthkage coupled to a conventional clutch peda
of the vehicle toward a depressed-pedal position in
whleeh g’ ondipe of syotch $04jsqenddeddar mpblmetchangisgios Bittshy 170

by icERBL TR tin H2QectGOMNEES %hiém eg@%r%’zéﬂégau‘hg Sl FRUABSE charging
coil R causes actuator 412 to Tetract, théreby driVing

of battiyey 150 by ¢¢E pEda pnqbb@aw@clalm@ﬂ@a@@apéﬂan 1%%@1“1%1 cpeaged to ICE 302
via c%éhcﬁo %&Hﬁ&ﬂarﬁ&@l ﬁg lfroﬁhl%%tw% ]‘oomEn%r/ generator 150 via
S

transm ssion | np
clutch 120, so that motor/generator 150 is operable as a generator.

Controls Relating to Operation of Clutch
12
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Associ ated with actuator 412 are limt switches 416 CD
and CR. Limt switch CD opens responsive to actuator
wa7ogmehi ng a fully extended position, whil ePCT/BE1006/060833
switch CR opens responsive to actuator 412 reaching a
fully retracted position. Wth both the depress coil D
and rel ease coil R de-energized, actuator 412 stays in

i t18 addisipn fpgh¢ thoyp de%beéwoméq%ﬂ SYSten hef} laps eple}f%foa%agmg and
diser%@@ﬁg &R @ghid AenMiadiSNEEngaR O LR YOWAEN hlRe Hadrid @a%ttlon system
riven the clutch pedal to be depressed, if at al
mod¢ph@PPWHNg nei t her actuator 412 nor the nechani cal
| R&Aae, LORGE ?élﬂ&g@&&ﬁé‘?&tf% ofdittch 226 L Pk &h 1 PR IRIE W& ch

t he cluttch pedal frombeing further ‘nanually depressed

actugtgr %lﬁ@ep@mally Bnlgedito elpick Ay af will Be ckelpimed Swther Repaireeiiongwith
FIG. B(ﬂ ¥nGerolv&Q Aﬁuat!nj 4!]5"1’1959 a{ucﬁg(%] ?r%{'egegcgl ) anﬂl H{l&?g %rﬁg{elease

further 11 ustrated. appreci ate
coil R tfalerglztlmgthn dejrom cbid Demes adtiafori4iditcettindethofeby finmkagyankage
coupgeld 0a §0nvgrqeogﬁ acg%tﬁg h rrlggf :t}ge \;ﬁglcﬁgéwua{rg a ;c[hr stsecll gécflg%ﬁg]ocs@eog‘in which
cranff $hgeria0 isvideygdgnd frbnieranimxsmmpmlsbzﬁ‘t 1255 dbpvmely energizing the

releager “roélnfg‘éaﬂr‘g‘{?tafcﬁ%tgf %ﬁetg regliaﬁt i%gg{( Iﬁgxﬁln% gw &&Eﬁ Sl:}eld%.}lécl)'l\%rd a reﬁeased
pedaBedsitdh o whitR clafchtiDe cipfagseidnkishafe NI to rra@ddlssidnsnput shaft 125.
ass ted |inkage,, FIG 5 odelct convetlonal
AsETRRSHE F oL BOES imb ot Gl SFD SERGR. Bir R < lhehs
respSHORY e dchatald 1 T tdéishy a0y csnde@pbatidn, whne RIESwitdIOCR opens

di sengage clutch 120 a driver conventionally depresses
respRSiVG Ehctusteart | £ reatiine pdRretngied positidie vehicl e cab,

t hefe BYtheRUEpRYs &iise Qﬁﬁﬂ%aﬁ%il@@d&&@rgbz@ﬁ %&Qtopﬁﬂﬁdtaﬁ 10its

is on clutch arm 514, which is rotat fixed
last popigign. ushtendstphold glufqhaltZO dersesneshlg ézvhlaftqu:r@ﬁteg@tuator 412 had last

drlveﬁlrtﬁé‘a!ﬁbﬁ Sedd] B%8 Q%%ssé@tlﬂ D811 S8 owMeR neiit: Qauaﬁ&fm% lqér e
i nk 520. Link di'stal end opposite th

mec}@n@dd@mﬂcoemecnnmt@m 4 dtorglygele FR0arencBthe elith noedaéfram!bying
furthglgriﬂﬁa}ﬁ%tfgep?é&d f)thl: b&hﬂ é%%t altaeﬁdf@@%\faepfélﬁéc?' l'ink 520 is

pl vot pol nt link 520
t r Refeming sowl ltcsﬁﬁig ét,dmkmﬂqf ertu882 12do Flutek 13Q B, furtlzn glunigpted. It

shou (jf o0 g?l%%%[gd OB pos JlﬁétAl’at o is %e%eliaﬁ% %d c ﬂYr(I;z of ?ﬁ%ﬂfgab%t% somewhat

sche]ﬁl@thcam anla)tlu;e dianiedh €. Seome utet:ltan&ah:leﬁﬂémm ibe bmitgd or deplcted

rigur et Rarden f R E ke b el e R Eo BRARER i Befpustrarea

arrargb@O8 Wpérstedi Sengage rmtl on 534 to clutch arm 524,

oS BB TR e 50Be B Hh RS P ihase
FIG. dla&s AgRGe colveitinallidRage HEsMbtdhE @ RgAPa 5¢0 @moah@fntgnal
QO frgmtransm ssign i nput shaft 125. Accordi ng
ClutCPH%O i2p fQUOPF attetidedin dasneasr clygeh {40 %rvgg%lwer}tﬁwéh(tqeﬁwsses

convegitordt Alicifeda®nd id 1hs vasseciRtRebbY AKAYRiRh @ HB6h 53?) Clutch
the conventional |inkage described in the

ar a
pedahhl@hig on glytch g ids whightisetagablufiedite pweftpawéﬁ)%» g@b@l@@gage

motiéf 5RNEnSRRk algmgs%% neRa st s vaktdiarnehl & gkabop qutszo has a
oint 516. An éxtendabl e/retractabl e shaft 542 of

distapendippenite fhezengagsomnt of hnlFp2g togliteh arms 1£ and sptatably epmnested 538 to

. bl ua ) 4
ink PO 1B Rl R 00 SR BleafpUA R 315 RIGRUEC,
transpritatlisbi gaksmBRG Wiado BRRs Ravaisivg fisergagnmofioredomios 522, Link

520 @g‘éf%l%gag‘% d& cgp@%‘é% W SRS ltrﬂ]”ﬁo agggoé%tbg fo&%éct}cf’t%tcl&& 3l 524,

enabl i ng



10

15

20

25

30

actuator 412 shaft 542 to also transmt di sengage

nmotion 534 to link 522 by driving shaft 542 toward its
wo 20079918xe ended position. To reiterate, the ilPCBUSADEOH0833

arrangement of FIG 5 allows freedom for conventi onal

nmovenment of |inks 520 and 522 for conventional clutch

‘Eedal 510 operation of clutch 120 w t hout extend%)gg or
which & foitabhpuRlRdtorclalp L hrand cogrgest thirrout RRirg (hrigheyagpf clutch

120. 2dRie dntt 920 thRs GROKER gagmﬁéuohlsgka&@uta%wﬁm Sdubth € BisddQee

and cl utch pedal That is, cup 5 capt ures
motigip s th?éutelsgml %s@hlyh enetghe thepvwper bparingjef sluch d éQisrisspgage
clutcﬁQQ(Y %&H}Q@Jenﬁ%ﬁ%@ﬁk si?éﬂ 1 1ol fﬁl?ﬁ lr¥nsBRQKE BnpRPsafiabs shaf t

remai'ns engaged wi th coupling 538 throughout the
r azﬁg@erlﬁg todrnidpttiated gmbagimicatrof dfe re¢sgrtdhvoptera etgator Haa@nd its
|

o O A R0 B0 [ MU PE Bl sppe. o
follove. Qct@wdfél 2amrgdtabdy seaticyd et aneandtofthe cldssgmfglaﬂgvdlgleam dlvot point
S16. d& o ves ﬁg/ﬁe?rggtﬁbcl lil'a 05‘34% r(])?éctl.galtg’r%qg? ggé%%t 5 a 1% fu retracted
positgmahttth&dtRer ehthof coarawe Al 2 ﬁ;rsaiureﬁil hytcmb 5420 donmdctloieﬁ 8’o‘of link 520

and SRR 1 20 L T A ot o0 SRR RBY R ef y

convbitidhhleopetisaiey foogpedil b adstde&fiBed iltaddidtedy atidve, mipstilingabling

retyrn anismof clutch 120 | arm.52
st SR O O TS GENE ERADT S ehnd it el 42
towaddigh f@w@mﬂa@dﬁ&&ldns mai nt ai ned even though shaft 542

retracts. sw tches 416CR a mount ed on

ac%%?tt%rﬁtemm ﬂlélé‘i’i@%d HPRESHuY pf BH- %?llcg*ﬁaffe@dfsa@r cgryveiqnal

mov&fert Hf fifke 2@ xR 2b @&Qoﬂ%nﬁbﬂhl a%{cﬁgedalﬁgf@éﬂemgn 30&@uth 1 2
FIG 4 along wth 3A system 160 i ncl udes

withqutrexfeagfing or Tetresting :sh'ctft 548 of Retuator M@ovglelpbwe%ﬁ adgdad toethg
conv@&%nhﬂn&%e‘ Befvebh Tcﬁtc‘ﬂ%ﬁﬁhd Mut@i?ﬁéha?f’lr(‘)t aGhsis KRS 546 ca%ﬁﬂré%y
hus, relay coil C picks up responsive to rela
coupb@g ﬁﬁ@owlmﬁnw@ to peranidthivdicedum eloneentignak R@vempgnt but tightly
I 402
cnouffh S B4R 5 I Bk YD L S L5 BB M B
convpsromall thgtioplod sletbh pedetl 464 1 dvhg comtesmndipg cdoge ubnptiednay‘ cowiling 538.

Also Ktllr\l)ls ntlan%alg&{ gn%néeﬁleﬁ? r}afalg%ac%}/a%cﬁ%?% 1?0‘%&)\? He airg tf&n%tl}/en mgatﬁ%ggr
dlser@aging/ancheér@yglﬁ:g plueck S 2QpF Grelsspngagmgﬁactuatw é h didives dinleSH in

. _engine sw 402 not | run 0S t
aiserGgul P> b e eaRE e rad e B i, P pgces a prng
retur @thiandm ¢r3nechiiﬁsnm1§d)trbgplﬁlﬁtl}cmﬁbva¢ﬁ BIGKRGsupli thwi clesh &0
reengalgg%%?rs %%%tpg{‘q%ﬁ t%ag 54? ﬂl’?at ?sf thgg]argleg: r%t%{n%%ﬁamsm of clutch
120 OWE FRiIGh, arn -584 to thé AGhda@Ed p&ftiod §IJhGhR cBQ@emEnt POV R0 ahyY
el ectrical notor 150 Rel a¥ C has normally open

couplipp i Sagtaingd cyet thawehiheth S4%ieliafior 412 depress coil D

angmﬁﬁsfvmﬁéamﬂsemhd SMWAE Aotk SectulW 912 CAM BED&itleh of shaft
responsive to relay C picking up and this
542, éﬁ@flbl?ezﬁghetrﬁéplﬂé‘iﬂr@é@n BIPY- D and causes actuator 412
U ORGENE o MRY G L R0l Ak Y Fred ﬁ@%&%ﬁ’ Qwdidrh 96D 1n&ﬁ@éé'a4§19¥ coil C
that clutch actuator 412 is not fully extended so
wiredl forthe 15WPE shpph 6f taftery § 1€ Inpsties, wilneamally epengpntactpKR3 of relay
i
KR. @ng gegaﬁrsctolﬂ% 61&5 It %Bl?ﬁ\%%g rcﬁ%ﬁéotﬂ 18{]%1;:1%111 ﬁarﬁi\%& Sﬁg/c%?lgcts

and act ress COl respon
KR3dPAepssvawsly described, vehicle diesel engine switch 402 nof in the posmon drops

out relay V, making normally closed contacts V1, which picks up relay coil KR if electronic
14
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Once actuator 412 noves away fromthe fully retracted
position, actuator limt switch 416 CR cl oses so that
W@eiaaemsi9 412 rel ease coil R may be energi zed POI/U82966/060833
again retract actuator 412 when needed. However,
responsive to relay C p| cking up, normally closed
contacts C2 break so that 412 release coil R wl| not
tractigp sy Y isddt04 fsin thei “surdriiien Thasdhroesihihe getionof relays KR and V,

relaya@ Ry reép%gsﬁfer t@%fﬂ@l‘e rclg:sél%h%lﬁ@h@’l@ch%b #68n ﬁiet Agr pbaition and
icle diesel glne sW tc is in the "run

40
electrfw trdchion syl meniteh dR&Ingdke wan a3psiomms. de rirkdisofsantagte ki3
provfa@s é’\’gﬁa@ nrdlc'a{]né 1Hftiralhzlg§ Ofdm QEEtrlE %Ja@%n opé?éftm%ln?&le' 1'e) a mode in
Iectronlctractlon systemswtch 404 is 1n th

which giveingin, 1.onthiagtipng plofsbicls 00 isepeaxeradry oldeirishl motar tﬁ@r n

dr

o lgésiér ég%sglfoﬁﬁéﬂ&‘l}s’y en @Hﬁﬁ%@%fé@%ﬁéfsﬁwﬁg gﬁianl?ﬁaz M&?ésﬂ;cﬁl D and
actqudmtut oritcbrd leCoctl ihum centaatsaCt inake sy®hEVe tzngltay:ﬁ pmmg up and this
ener%zetsnlge Vé]kﬁr 0 cdonélklg%ﬁcg causes e(s?];ftuﬁoséi 15' o%rl]li;]\getrtgxlg%r lfl%et or gndg&) position,
provided éasautcloadtudonail R fis moe ﬁplgrestemmdyso ldext Bin@ ngitated 6OWiTais closed.

qr 412

oned GRBE T2 Bine et ReqtEh it S h 2B R P gog actvator

412 dﬁpm@s&&mmgortsfvalyca@swator 412 is fully retracted.

CoILoL L Mo R LD S e B B W

416 GN 8lo8Nsd Bt tAgt@AMD FelaSe d0AR BAE UE bridgifAas aiielaibdil ré@fact actuator
the system 304 braking and steering corrponent s when in
412 whig ngpdegt Howey st di@tNogH V&ipdelant- misdinedp ypywaly ¢lptgd coapfacts C2

brealP§ KAt S kdfcNBESiT 1008 Hnot HB 8n& GRME Nh ANAhndRF "i‘tlﬂh}ng p%(f@ﬁt? fBtuator
for vehicle 300 includes aif reservoir 347 a

412 Eompeias swiectadgnles icifeas phickdsplangivg ﬁ’ﬁﬂ@t‘}oé As J@ﬁlgﬁ
posﬁ?bgzwfli@h BHQipll,qy reﬁgl ]EHih éx% §1!lt rrel§/ %'R RREh aﬁl ltl{llg cfr(lﬂﬁ out relay C, or
Control “system 160 provi dés a mechani sm by

else mﬁlemoalp tragfoa s¥iere SW@Chs‘l%pf’r inéhp ‘fobf” positiwl, Mdpickdeepsiofit relay KR,

[ f r
Wth§%8 tlﬂ'r ov%eogl§§§d§tl§(3 f]i%(ﬁ{ J.fe 0§§€§ lo élltgﬁj \Je 1clecE1‘?égEl e‘ﬂgglg %’\thc@'ﬁroz being
turnedhe the:é hing Ipeﬁls'om@rﬂﬁemm@maitlom ssaskann@mm}aéﬂé mlﬁgtut@db@tm\i\pff ’
posit? élglr%[eaéls e\gﬂ{)cﬁg[gj gﬁet Q%gkéé gcﬁnﬁ\}écr‘% I&(E) goa 1 t actua olr]g{jt %’ Fease coil R will
respcmswpllyémenﬁrgﬂzech‘i'ia ccomm:]:I;rCéS Sldtis drdteonct@HG 4t 2 Itdv&rd)ﬂne tr@racted

posit (}1']1 un i rfni ?\ggclgle{‘g Rﬁ%{g?l{?a[?(gngrne%ﬁsgld%t gtylg{u Tﬁ){ 612 glgljgrggtraoc{ed.

pr@antmm{eyatimgm Opﬁaﬁhn df@eamwerstdeﬁﬂgsyssd@;er ing system

fo hlcle 3 raulic 354 driven.b

| ol T bttt Deaig et oo e bR SRy BUFTRTe
operdUilithy @f fhokyeRe Bt brilgn PMBtccsih €eSrhpdP e wielin Ghceeel @Y traction

Control_ system 160 al so provides a nechani sm by which
SyStPda AfioRIRE d i s punped for steering even if engine

30&s previshy mektfone SRRk habhaY brakRB LY @m WSRO 36@includes air

provi des a nmechani sm by which if the steering wheel of
resery pip 34eHidcrmpressof dFthdrEyen by intgypal cpghstip g 302 to supply
presd%%il%%%ﬂé%nlg O ks, t B&Hrol §ystell Bk Khedes Q%&Eﬁ'ﬁl%%?b} Wich air

vehi cl e's ‘conventional foot throttle, a supplenental
pressyyecip supplied foubjaking com iIBg@ieA0AS hnt afp Sﬁem@éalg'umsltl‘smsﬂem 160

{

provBECY R FHTECH Zhr SRRl e (LG < B RIHES) fffing sysiem
falls bsfls‘tv@rrﬁrtﬁp emdétﬁmlwlmlt sheofif thodtiyeo deprds6& th@i/fdcmqleﬁgcctrwentlonal

operation of the braking systemare as foll ows.
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Foot throttle limt switch FTLS 420 is operable to

close its contacts responsive to sensing that the
wa@leiovee78nas depressed the vehicle' s conventi oneCT/U82906/060833

throttle. FTLS 420 is in series in the 12 VDC supply

with a relay T so that responswe to FTLS 420 meki ng,

contact rel ay pi cks up. Rela picking up injtiates

foot theritr @ SFRﬂleI’&%‘FﬁS ﬁlég%ere%ﬁplr mpigf 3iv0rférné SRVERIPYIdhEIPPIFERPE] e
compERKd NPo3 ¥HdrROn ¥ ehefvRRicR% oA i Snal bidkdsyk@M. t he

conventional vehicle steeri ng@[ﬁ%st em as follows

Actoilth prgvipely mentioned; dhercamentenibues Henystan fu gakiels B00 includes
hydréMétp‘éHib £6H dﬁxffentﬂ}%t@fn%sc%ﬁlbuétfb\ﬂ%ﬂbh@§b2 @Ry hﬁi"raﬁﬁlé Yifd for

swtch 418 is coupled to air supply reservoir
opergifigtpeei4si@ring kewhickesifin Siovieolspsteare hel Hep priveiticssd rrlechamsm by
ASSIMLALGERPLYRITHAL SOBLAERRIEl N Sty conr
systeooHi0geegdeFla nodchangdnaly Whigh & thosteeing edicé! pf theeeltidle WD@Ned left or
rlght%ufcﬁld%l&ey&'ﬁ{ermlﬁ cg léIB It %hsylrftﬁéc’ ¥1V6? Iae r%s%stﬂ?%\g’eil&céet h%ngfgr{tfogﬁ foot
throitls, £ mppllemlema]dwnmgludmnmmhofooBSEismms loe meedrival puaprdp 6 &sp:retzide

ir f venti o vehi cl.e braking system That

supoftgents B AR FRS ey B i Bile oY R e,

systeﬁq 24 VDC supply with auxiliary air conpressor notor

SN SR CEERER O Y, A Y S

F00t$h/rStft1@ nﬁhattwltlch arys #0'is GRIAHIEGSWse MEDkacBIBpohsivesy @afﬁaihg that the
responsive to the driver depressing the vehicle

driveg hanAepicrisH die vebiste s qepwntipral fqof tha@tﬂe prdsSdaP & ip é?rreé in the 12

VDC%;%&WM{QQ 88y T, doWat BXBEHRIVE o BEDS 420 Rkakindl Eonfe@IRIa§ THEks up.
350 turns on to provide nore air for operation

Relapfl pigkingupHnigiptes dengesf e somprsaicd i é%éh%‘}%lt’@mon%ﬁ@tlfﬂﬁ praking
systedEdA thishyQfauhO ﬁhlﬁ%ﬁhelg&w&ﬁioﬁ&l'v@ﬁck Qte%‘fgr @Etkﬂnas%u&v%e
steering systemare as open contacts
Tl Aggfording tayherllla&t@teélembommeg@f |celstrql ﬁy%mel@mf\ﬁmr@@pipnxﬁntlon

an aMﬁ%&E; h %8 f %&%@&1 A? qu%ﬁ@ e} W @{ f%j' 'rsgﬂnrgh ﬁ)é‘é In‘&lt@ ?esponswe

to segsang thst ani nrhssﬁlfb inaneserpar 37 1he$ fatlombaew e@redwel.mh@hhrmt _‘B@RDO psi.
icl e s. .
Norn?egﬁ/ é(% (I:Oo%ns} T\Q?Og géria)a’f grae?%yé}}eg% tgg 1% O]\%gé&ﬁl])g \{vﬁl%%r Prcels]sure switch
418. A14SRe cmik)éseleryeé; rsonserwewnthﬂhanés\emﬂ 41§. wheel bei ng
t ed, to.the.left beyaond a cert redet er.m
R Adrob e iR Wi EE ) QR 40 Rgeomentona
vehidé Br@king gyswdne eThabB Gy tAUKa @drriadlytopen (t’dngahfs Aeiy @ﬁd:s & a 24 VvDC

ertain. predetermned |i for i,
supp e MithaH gy %‘i%‘i‘l’é‘??é?’ft‘%‘rtor?&?b a@sl? bF EH §Vétﬁ égfIB?kl
relayt A BicROMY &faking dentadtEN ehEensitiid Kf@kess)_{/&hﬁrihxﬁﬁk?talrlcSmpressor
relay S has normal |y (étgen contacts S1 in series in

motoy 25%@ SURPBIYy APQIAIVE {I8F (YT doRiessing élti’x‘ieilick?r%ﬁoﬁwlﬁlalﬂﬁl fQot

throtR&! Pai MMt RGre 388 beB%fSﬂfOrﬂ)‘éi Y2 eka@npﬂ: aﬁﬂﬂa@%r%@ﬁpé@s@ﬁﬁbto@BSO
414 SRR meking, relay. S picks ug maki ng contacts Sl
U

turnsgido RrIgiaragT Ex epgTRt % yrsrec s et A brakg aistem. i

p uﬂﬁcﬂ@td@tralls?‘g&%ontwls PAOERLINe toro%&&%}%f\{ﬁe §t&:rﬁ1? Systhind M@ b
depressing the vehicle's conventional foot Throttl

followp. Nanadly eeri ¢vgtaak dd| of erflayt harewbshicsesies & thauk2ndaC Blemoty with
paralﬁél Q%egg%é%&qm% Gfth ﬁhlli][ valthille% 3 48‘:'1@(511& éﬂﬁﬁRﬁy %ls%ulfh Empbjﬂglay Sis
nmot or tur

S on to provide nore rau
in sepesegigut barfdgrarabipleqoandcted spitchond 14684 mde‘#lé SBBnwhipl i aro nmlunted on

the V%ltliglgrslcglgve‘ﬁ‘}{ &a?&erﬁg & %1 sucl?%ta}lf thal &YRhL q'lﬁ@RLC glnlgers %sﬁonswe to
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Note that in FIG 4 there are three different voltage

system 12 VDC, which is a conventional |ICE starter
waolrays1syst em 144 VDC and 24 VDC. Hi gher voPCHYS2006/060833

systens are desirable for providing | arger power

delivery at relatively lower current. It is

advant ageous t hat rela¥ such as KR, KG C,

etc

the siseiaRg waeeh gy aned &ohaisidiy i wririp @Frdetermiard lmale ppswitch 414
SRR SRR&GEdMWnsitdto m&éehﬁ’g‘wh&fl baBe B Go the FGhi RPotd X rtain

perform For exanple, it is desirable not to route
pred¢fgymingddinibbove 12 VDC in the cabin of a vehicle.

00@4153% isNBGhfia R ¢ JAR a5y nh&ul ﬁ%aﬂﬁ@luﬂ?ﬁr@s&hﬁ%ﬂﬂe

of the present enbodi nent has been” presented for
convpiffopelsesiclsfstaetingsystent iTdat is.oeley B apprmpliit engtl eentacss Plein series in

a 243&?#%@%&%[ eehﬁ%t;}(if%rlf %uté(??l B& ellﬂn glt0|0|ci])§§ g okﬁpogswe to Tl
and smphﬁééif&Rﬁ o 4tlI4<SBE ngeflcingy @lamérrycls kap) thakimg ¢dngcarStl .andemergizing
steer*nﬁe%erg t&uéoi) errﬁer 81& fz)fcp au\flgﬁ mo SF3%E. I fi)l eq Igfl%rﬂg respg‘nswe % {he driver

con corres p O n
depreseing ﬂmlveme]eatcedvemnome ﬁﬁ)eﬁlrotﬂle tithtBe siadring evhoél of éieazthle is turned

logig. It aul.d.be a ci.at dthatth
et s b iexld GRRH PR BB ISR PR oot Sar° G g 916 Re more
hydrdjlfcffmicembssﬁmm dpaiationsf thd verh&ﬂeayeonvaﬁironﬁm&aﬁﬂ@syswnt h

ap rlate adjustnments it is possible to provide

es ‘Eﬂ‘? léqnﬂr/ksefeéa@%%‘?mrﬁlsocess i npl enented either by a

r eNety tiahRtFI6 Nethglic 28:Sthc difftkdnt a8l @y sREd, 1DWDOT which &8y

t hat deenergi zes to |n|t|ate the action. Choices nay

convgfjopaldeh éﬁa?rnvgﬂ%%? systeidy J48tXPOnd 24Ny s 1gh?f640&%ﬁeﬁ@jste%%re
desirgBe iR |p?0v1(ﬁﬁ’gﬁla}gﬁ?(f)5v¥er @El%%ﬁﬁ rd1aecfyabiver c%rr@iﬁd @-is Av@Rageous that
what is shown herein above as relays and relay |ogic
rela}’ﬁﬁljﬁhb‘é KiRaBiGe fre pie qovdde Yadiaag isplatian) apd cprren rtqriiphi oeapagity, in
addn‘fdmg deladoic ARLES th@}r pePforRt P&! ex£19431€‘ iPf dEQABILST toTYse %ﬁages
havi ng correspondi'ng control -related processes in th
abovade YiPg ipthegabipwpurenclpr ogram Such a conputer system
andoffal iBlirlakiBhe dnlrpaeaRGs my be incorporated in
t he above descri notor controller, for exanple.
FuFlehiescriptips efrtbe presaheobsliB30 harbeers prosantcd dorgiurpokarof

illust%aﬁfgg{%tdlié %%&%{en%ﬁstg %g §%‘%§1qu6 roﬁ Ole%’[ t I?Igfeﬁtlloglqg Iths'e form disclosed.

Manp moglfnaioneqmd Ymietidns d\atl he hmﬂrwwpphose df dzryhnaiyekuhh ithel agt. For
for, in Cco ter  of trol .system
oxardf i) EOREIF? b s BE oo RSP Lo PR Bivindlo T

corr%bbrﬂhg&@ﬂtd‘l@élatfe&bl&b@;@iesmi oeessesofetlay hgicpltasenlt be appreciated

nvention nay be e ted | ill.ustrated, accordin
that 0 S IS eEnE: S5 DL S o R P e L g tons of
relayR EF binstem st 0fith 4ppadpribldadiuSii®hts GQNPILEBIe 16 pkRIBkssktially a logical
|ntended t o .enconpass any devi ce, having a processar
procesp, 4P leRentet didier by relgy ﬁfr%ﬁgerslfeém Bt AR A ipRRYi ARy that

deen&%@z@! Rl igsiste afc s0het r@foﬂe?fnﬁff vag dbRnliing be b FBridf oPMctors,

nbedded control le m crocontrol I er, persona

mclueltslﬁp@f @@H@Vsﬁ@mlewﬂ@éﬁ%eéfﬁﬂ@f%@% se), or in some
ot REY, 1Bk WAl PYein GORRUL Riays Y& I%my e mayt@ﬁﬁﬁememed at least

processor or processors 615  a volatile nenory
partlg ingthe formpf am embeddetheapkratigriog otrlitern’fbrry oBRpupdE mtqn‘elgave%?

corr%@glfd{ﬁégoﬁﬁ‘(ﬁ Ir8all g@?&%s n!i‘gﬁr ndikd %o ?h%fpr%%@ﬁw s#ch &computer

re progra are execu
systepr odessior geléed promswsmméwemorpmm@mgheeabbwdqmmeé ngforg

contl%ﬁgrt, %%}?anpﬂ’lé? gﬁ‘u@t@elj, Hiscrete sensors 330 are shown herein for actuating various
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accordance with the present invention. Processor or
processors 615 and nenories 627 and 629 are

WO paoggmsmect ed by bus 640. An input/out put adegr/E82006/060833
(not shown) is also connected to bus 640 to enabl e
i nfornmation exchange between processors 615 and ot her
devices or circuitry, System 600 is alsg adapted for

dediggteq rekys. Thermigsrlypyovidsd Rusensen 369 may Regsdabl aomlsorlgmal

equllﬁﬁ’édf‘ Eléttﬁ‘ Bud@ph1ea b§ I veBic man¥RE&Eor fNFh R tH &RdRYer S£MInESI
. In the illuStrated enbodi nent, nonvol atile nenory

SSWSQUmnay i nclude a disk for data storage and an

OPRE BB ow YSERY aa%m%ﬁfel: WRIE BRA ARk cORR-rdifte @hilB8sses of the

enbodi nent's, nonvol atile rmenory 629 i's not necessarily
preseat ghiverkion T begmplaltnpm@ i§ylbseredragcoadienitoma epbodimanind ghd piesent
et L AGLENRL R TN 2808 A AEL oo
any deivive hadeya p,lesqsswm-%t bxeantes mbtsptingt frax picgiotyl pediimoimgardless of
whetﬁ&%@fefg}gd {oqg gezms 3 Ol O;p{%%dc%d C?l%{’O%IG crggo grgﬁérh%%gal%mgut%r
systann(thhnaldmadsjr othiervgsd) roran mmm;e,r tsmmlcgs @Bmputyr @%’mcmo includes

of the uter s e
procgi8eh g BloctSSis PG RO TTus 17 £ o St Sk Bemppy 629
Membéied 617ana bRy stotprdoeas tnssmmen@(falsb ﬂtﬁoxﬁloiﬂst 4 ‘Gbftwak @fc%dam”) which
roc 5ges of the ?rese i nvention %e capfblz
are ¢ %&‘1“ Ee FOFHGESA 1 A ITPHEMEY M ATYE CRPRYMSHE 8t 2 1RR@Epragram in
accoffldeUiitiothe pmetnf iﬁ%ﬂt@ﬁSPﬁ%@ﬁdyﬂoﬁlbf&es@Nrs 81 PERIGREHRGes 697 and 629
perform a net process, such as .descri bed

are Ih{EPRACE B B %Bcﬁnelamlﬁa%w afl AT ARt Sh LI AR A RRP IS ERAdO Bus

640 R0 Wt RafiQf BhanEOBetREQSRMesdoRVEBlah @ BthaRRY ic8Sor circuitry.
equal |y ardl ess of the particular type of signa

Syst% 899 lﬁglswgqp&dé@wéﬁaﬁtyeln@éwv@lr@%wf @)Lllfeyh%@l 633, pomtmg device

630, GlgS b ULk PDdis FRAPIRI £ B3 2 tanglble conput er readabl e
nedla I ncl ude tecordable-ty medi a such a flop

di kkhe lzliufﬁqui etfibefimgn, V@nvowl mein 2 OmaROpkyde Edigkfiir data

r i
s AT3058] QUEhIRE R S MELE, (101 el
memoneb28ns mpmeceswfitywadiek. prhogperatng SwstvmrrmacywseWMQgrammed n
i ncl -
e DL RARE SO G588 B0, LERR 4TS TR O RE .
may @fchee stheSpe e, mdno@a&nqjd;oem)t emlicmljehm sudB, as @pts obj ect s,

Ner.c i braries or di nar
SR PrcY S G R B ot P PRise S Sy kR oo and
may @iepide ke tinhiaranemerpysuviaisymeape 6oy ags29noftthesame computer system 600
| ement at.i on.. The depicted exanple is not neant to
on whiTR 5 TR t B laEay of £ TN i S e s poct ot he

pr 2&8fdnalli\e l’é:ﬁét @@me MeRy camoBreldall froeadet 6MBe pdgknt invention are
variations wll be a parent to those of ordinary skill

capablg of pdngdiptribytet mé&eaﬁfﬂl@ 2 ARG repdaRie metiugd injEletionhed
execht@bl¥ Bz&( pydélastsélgg pb@ortNEmBh&E L. Frob®Y Qlich MMAeLRLEEKRA Sbove.
snoot hl y changi ng speed of the vehicle responsive to a
SuchcqpipatsT adpbleePefliem graxihavel avagiaty i ER nEkg Prefent iggention applies
equaHﬂF ?e%%iesé dr@ar bR of 9@&{1 Qéa%ng%édﬁ%cﬁ@w &Rl & &ty out the
he el ectric notor for noving the vehicle in
dlStI‘jbEﬁ’l(NlS Ex,amgles ogtpngglply Cempyteyi rpaglablg med@enpélpc@rg@rdah@ type media such
a ﬂo?h)ﬁ ﬁltsﬁ 'a%af&’&ﬁ{ derte aaRzlx r{glrce[ﬂ EXI gleMtparnsmlssmn tyge media

l'er may acconp unpln responsive t
mcmdmd@nﬂomﬂam%w&nmhmmmﬂnwnshmﬁ
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Securing APU on Vehicle Referring again to FIG 3A

fuel cell 180 may be included other things in an
wW@eoo7o9mey power unit ("APU') secured behi nd aPCHDB2006660833

vehicle 300 on a frame of a tractor portion thereof.

The cabin also rides on the frane. The APU includes a

rect angul ar hou5|n% for fuel cell 180 bolted to

r e¥yiue FRRRodiments malerpt fhsoae egmeric pEY4Ty PrOgTagy Ik vajfous ways,

inclu@RE RIS ARE-biRE td MG LorPBhént HALH %Ehﬂlﬁﬁé's Lh‘ﬁ@/%r éb] ect-oriented
spreader to which air springs are | ted. t wo

techiigyiep, agiomp qHhsrsaSecciliriramplss inclide Pféﬂs |§r Qéd@bJ ebty Java and
commEeREAhds ViBrB¥E bﬁlo%éof%‘?&hh;%’ le19 119{11@ aft e aﬁHrecHaB@thQPtHé hzﬂgware
near respective corners, such that the connections of
depigt¢rchegain may mary ggrending ©p thedtelemsnietioro cRealdpisied sxsmde i @efgneant
ott om of
o I e e R B el o | S ngs
beMagy meﬂedndﬁyﬁdah@lssapd g@ac@pny willdpe mapm@n tcetinb@nndi onignary skill in the
art. 190rtewa§r£ dle geln agoove was desgrlbetdqg Vap Ot t téle %f’é§t‘ if %otgrh\%hlch
TS re al’'so sonewhat tre {'Re
pernﬁtp smamihelly chﬂgtngapesd\mﬁ kHe V\Bhlt]&lrﬂpbﬂimerto elvamble(ﬁeknamil 1;1gnd1 nln an
n ten n,and .t

h
ornbiilste A o S SR ERERT 18 CEHB RO SRSl 3L pRG bRk frotor
for niebigithgyehint i@k, abpslmplarl’bdel’gub bedldadonpizs 8@ leetry nicmar dlow

air t rings.. The air s are interconnected
I MR L S A e SN AR AT e A
signdlegul ator for connectlng the air springs to the

conventi onal ngressed air systemincluded in

su%@9§w5h6§64"¥% higleakes of vehicle 300. In this

ma@é}@&m% addielo 0SS p@ Eer300hayt randNldd '0%1epﬂh|1ﬂgﬁ ¢h 40aukii@ry
franme air springs may be inflated fromt

POW QI B ﬁ‘é%’éiebseavrﬁd bglg@deaﬁabmf vRhiglg 90 pina fryae pehEgcem peftion

theretoh el"lfé%ﬂ)m SRb 'nﬁ&sonaméi frhper ﬂ@AP@ﬁ@lu&&%@E&é&uﬁ?ﬁcﬁﬁ 1n% If@r fuel cell
housi ng centered above and pul down towar d

180 lagted ﬁgrgspemveu agf sadwdm@é@lugcttyﬂv&tow four ¢voipsi ofghd lspumhgu sAPU
furth?rlgi%%lg(%g g reh 6 td &ﬁ@i?aﬂ’ﬁm\ﬁgmr‘é 'bﬁne%g 1 AUk sﬁ'ﬂ%ﬁ Eu'e%f?nected

r even sto orbers
to thelsprexdel l;y Itefrpactmfeeyeltoneb@ltﬁd¢¢<gn@ﬁdeb1ﬁnip§10amg paar tcspemlmnorners

suchtﬂ?a?t cg&%cncgls oPﬁlh %8‘1‘? Q‘glg%ébt‘l éﬁ%ﬁ&‘e@ Ereﬁﬁc%%‘e!a sggé %rk%g [ §011 %rlngs
0 abso ngl e
exterdicd downvoard flt)imekle bmtotrﬁrfdhotmng)a‘md\oetWardmI\nadémt)n torthscmﬁprmgs

. dir ans o.that the ave reat er
being baE} bf b’ P L e B e ERa R BB RS or
hmma@pMecaegﬁmgbﬁdaamgam@ﬂﬂeﬁmmh&ummmamﬂaﬁ@ibaMﬁe®QIWﬁmaﬂwu
tUat gye suit bIe for tﬁﬁ above descri bed ua are .
clastig,fimif. Jp|this Wy £ ee?ﬂﬂ%fl 4ge hald wdensianeog fnd éyprpVidefaiess gpposing one
otheR@AREMSnd the BRI Eelecd Ve ehEhi8ldd b wmdchirlyf towadQirilk springs.
that the present invention prOV|des numer ous usef ul

behierat SPringsss rroognectrd bysppEwiRRlyY line hayingfennsatien o

pressiBYrefBateddLebh &g %"h‘{lesﬁﬁhg%ﬁ@'thetcf)ﬁ‘\féﬁﬁﬂ)rﬁ%&ﬁbré’s%@i #r system
conventional PTO p serve as a transfer device in

mdué%’@nﬁl@@ﬁ%?ﬁ%&ﬁ%ﬁmlfﬁé ﬁﬁ@h%}oop e thisvgengetneferithy regder of the
APU‘{settHlt%h % tﬁé fréﬁﬁe ttﬁeaahf‘spfnhgk’%%nbeelhﬁ&téd frGm AL %@se‘&l‘%ﬁr%stem

an ext er nal® source devi ce, even
Whlch hédsve Ithedqsrélog 0|f e cpd spynge pradtherelpy, marehyulrfdlg keeD$ ﬁlélhouseng

Centéraihﬁ)o%JéI{ 3%?}%} M Joivglrd%h@ﬁ%ingﬁ i itis W{a%goug hafthe housing is
thus secured to the frame of vehicle 300 without any rigid members, or even piston-type shock

absorbers, that can directly transfer the shocks of bumps and jerks from the frame to the
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di scl osed i s durabl e enough and provi des sufficient
energy such that it may be provided as the externa

W@ og78tevi ce i n order to nove even a very SuPGI/HR1006060833
| oad, such as a fully |oaded tractor-trailer truck
over a substantial distance or for operation of

substanti al duratjon; and a batter xﬁgrOV|de stll
houspgr kBpughiileckyabssbers de PARUITesHL QS NN gl
direddBn, HERGNR &R0 Beval M&%érﬁﬁrﬁsdn@cﬁf&’@ﬁ s@fthalt ‘é’%r ab have a %reater
non-electric operation demand either by the
tendegiey fytrangfsr fogges o spy dire@ioppiBpmdgcs Hle@PO‘feh@S‘%f}bé@ tlr:rar@ement
Con\teﬁﬁ&{a! stﬂm%ﬂ’hat R04,1G0P &‘Jr%éab%@éjdc%%eh e e %‘%M@ Loy Bample,
i ncludin utch actuation, auxiliary arr and
fromgdsdVIAptas-Gahydraul i ¢ 1 ui d subsystens are disclosed to
e n of the electric traction notor
cgﬁgbgg? ghﬂﬁggdr|ve train without interfering wth,
orlt dp]phtsbetappmcrhtecb finomt theforagoinglidt dreglreski@i veateh grovides numerous
i n e ion of existing subsystens of
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of the battery by the ICE when the ICE is powered on .
7. An electric traction systemfor a vehicle having an
WO pioeo9siho conbusti on engine ("I CE") coupl ed t oP@I/tig100€060833
train, the drive train including a clutch coupled to
an input of a transm ssion, the system conprising: an
el ectric notor; a transfer device for transferring
r oVar iHpligIeditie motor to the transmission input for
novi ng the vehicle; a source device electrically
coupled to the notor to su(gply power for the rrpvi‘pg of
t hb Aeriten baving 4 diycdtain ipgluding @t iieima! ponplastien @z éACENe
coupledo h%’ralﬁ%foﬁ%@% a pé'leQr t%ﬂffﬁ)gh,ﬁh&%@feh%h{iﬂsihg enabl e
the noving of the vehicle selectively. 8. The system
asanyadesincgdotpyiaed ai m 7 conprising: a notor controller,
WNEL SRy El&?cesc%{fé]lﬁl% ]S ﬂlétoﬂo%ffé tl}dngﬁls%jﬁn GRYR! Sk B system
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being emifigedd tanenablaithm electrighmaete tn s¢lpaivslypower tHediiegrain during at least
certa?qmwag%e <’E‘heflgﬁli Co%llelrédloqf The systemas recited in
claim , wherern 'the Sour ce devi ce conprises:. a
bal.t Brepysbtreat ractal ih glago Updoaghrisingt he not or control | er

to supply .el ectrical powe or. the nptor, wherein the
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bag.t Bieysystdid as dRedSH Sla@AD AShdr&f He@duicdldSlicicBindrisewher ei n
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wi ¢ PrRUCBha9ot or control ler to energize the electric

04 Rkl deBS kaiqo biurge HepBREy. Signal . 13. The system as
recited in claim 12, wherein the demand signal is a

v alt-i Hisisestere garegited i slim 4nvhareie themuyten i qepfigred fgenable charging

ofthgbﬁfégrﬂ)ycth%%hénnﬁé KEES phAL LR © energi zi ng such t hat
speed of the vehicle is nodul ated responsive to the

var-i Abblectte tregign sy sgamafor a vghicly havieg/an iafprmabconelisiandengine
(10 e i AR BB £ A cofbigdto ah b of o
transenssiogi the mgteof canfpeismiect ri ¢ not or i ncl udes vari abl e

eng regé'cgrgcr}gotgpd t he demand signal includes a variable

i npedance sidgnal fromthe variabl e i npedance devi ce,

t hetranafee danedobednsirringrbtedornr esipomstore thotrdnkistion otptd for
mo 1:L5. eThffi rcéyst emas recited in claim8, wherein the

VBB SIS ar e el ectrical Iy coupled to, and operabl e
W 4 dourck ievisddlestriadn tsuplddas tHeandeean epgilyzgovich GorefieatdvinECof the

Vehicq}:)al?r{ngra? I?égs(% rc]grlta\{ne int[eclgva?s when the ICE is powered off; and

controls configured to enable the moving of the vehicle selectively.

8. The system as recited in claim 7 comprising:

a motor controller, wherein the source device is electrically coupled to the motor via the
motor controller.

9. The system as recited in claim 7, wherein the source device comprises:

a fuel cell.
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shut down signal, wherein the shutdown signal indicates
operation of the ICE or a precursor to operation of

w0 b@70CB19 16. The system as recited in clai m 1BCT/US2006/060833
wherei n the shutdown signal includes a signal for
starting the ICE. 17. The systemas recited in claim
15, wherein the shutdown signal includes a clutch

pold)- tlihe §y5rp Aeciteflgn chrigy 8 syticreimihg sorescdevicq CPMPIASeRi m

15; patsr dchrich ccﬁ?l&i@@%ﬁ@ it @RBhirdIREWHS Sty BikctHédF power for the
rotation signa esyStemaS recited in claim

motoy.5vhajgie theickectigel comrling ohhe dndd aell tojthemetgeis viaihe battery so that the
fuel b@iNb bAcPIbISo I Bhroe A-badlll§. System as recited in claim8,

whereln the control s cofnprise: an actuator configured

t ol ladEh@ WEStire &l legitadow elainhé vellctric e sonree druisi comprises

e ICE is disengaged fromthe transm ssion

|nput esponsive to a signal.21. The systemas recited

i Nl | ThiesyBsm whiecigidnn l:lh'ml Soriteraph the comymls aeelearicaél&tcumlmto,
and 0€%pagleg%¥]heglﬁtn9 Y cRgtma} er f al |61¥;1 ngl%/egeééﬁgrgc Ié%f&% resdoo %ezl to a demand
signdlr ansmi ssi on |nput responsive to a signal indicating

0 vl lap BETE ) e el Gheiey T gale nand

signal Bed ty smﬁgmag of #¢ eleeic Ndt@ li@ilutes variable eetrgizing8udtiitepeed of

confi for enab) i ng. ¢ of the battery b
S R R o S T

Wher, erha syshl@n eOMREikcgUR Abin® M, &maRkd the csidlghdgicof the

battery by the I CE includes the transm ssion bei ng

eﬂ@@&% #% the ICE via the clutch for mechanically

t r ARShBIE ihPQaRQURYicE, WHhBe bidilifg biBe BREBE Mk ifdiRies

clutch, so that the notor is op era% | e as a generator.
variable enemg@ngwﬂ &mdﬁgla%%gltaé@duﬁes& HiriAblg Impgdaiceis gngleom the
varia§RhpLAnbd Ve B Gfc Afpoflikee GORPUARE Rlp RO R b, | CE

for supplying air to a reservoir br aki ng

subfsyldeemtan ag Igeitodam tleines, veiseeinthe p@ritwlq #eclettaenallyiceupled to,

and QL ABIE A, SYSARER CATRIG A Ren Az MY HeLAL ool o STRE A5 80"
or supplying air to the reservolr
shutdpemtsggnal, wherem thvdmtdove sigtE mcbcqm\mcledomﬁthe I&K or a precursor to
Opmgﬂ%k%g%ﬁgEalr electric motor for driving the auxiliary
npressor; and an air pressure switch coupled to

t his. ridseyston ps fecitedtinitlainn iS5, evhetelethashaitdowarsygnal includes a signal for
tn8|§ftﬁ#0 not or responsive to |ow air pressure. 25. The
startigg IediFas recited in claim8, wherein the vehicle

I N, uhe Sy<derh ydieditddiit clhinu i 3] whergh e shoedowaysignbleind1Gdes fa@tutch

. Flging fluid to a steering subsystem of the
POSINPUSIEY e “and wherein the el ectric traction system

COIRIThe &$stem as recited in claim 15, wherein the shutdown signal includes an ICE
rotation signal.
19. The system as recited in claim 15, wherein the shutdown signal includes an ICE
ignition signal.
20. The system as recited in claim 8, wherein the controls comprise:
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.
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an auxiliary hydraulic fluid punp for supplying fluid
to the power steering subsystemduring at | east
W@e0ra»i819 i mes when the 1 CE i s powered of f; anPCT/US2006/060833
auxi liary hydraulic fluid electric notor for driving
the auxiliary hydraulic fluid punp; and at |east one
limt switch coupled to the steerlnq subsyst em f or
t utlniThg seyer h@ere‘al%m P12, yRer At CofTol Wrbrietc ri ¢

MO4rOfctfa® BEHTZLNE td RutdmAREl! 6V BE ciddch ltc?@ﬁctsnﬁ)ﬂ% which the ICE is
conmponent of the steering subsystem 26. The systen1as

disengagqdifean the trgnaiishi QS NPUAFRSPRIIS e thesighal indipstingifializing of an
oper&SRRYIE M whkh H(‘ﬁerﬁén@ 8 thB Yer3Ub %%(V@féh 'bg/] @ﬂelé‘fl&{srlc@l motor.

steering arm 27. The systemas recited in claim]l,
whe: éiihg systam py igeigadiie slaioh 7.vaeran tha sestate fsicanfgyred fpb¢r1abllng

h %ﬂ ﬁﬁg |qgihgﬁxgransn133|on i nput and the transfer
char %?ce as ‘a'case fixed to the transm ssion case such

t haX Thka @yitema asiceteddevikpe2: ngagesth bmlﬂgmansrmr@bhmhargmg of
the batt%}sgy 1Rc 1nc[1]1%es the J[rglr%mlssf“on rbgitngterllg%gecp tfo tltlehI%E aet?lg luf“ch for

mechanically transferring power from the ICE to the motor via the clutch, so that the motor is
operable as a generator.

24. The system as recited in claim 8, wherein the vehicle includes an air compressor
driven by the ICE for supplying air to a reservoir for a braking subsystem of the vehicle, and
wherein the electric traction system comprises:

an auxiliary air compressor for supplying air to the reservoir during at least certain times
when the ICE is powered off;

an auxiliary air electric motor for driving the auxiliary air compressor; and

an air pressure switch coupled to the reservoir for turning on the auxiliary air electric
motor responsive to low air pressure.

25. The system as recited in claim 8, wherein the vehicle includes a hydraulic fluid
pump driven by the ICE for supplying fluid to a steering subsystem of the vehicle, and wherein
the electric traction system comprises:

an auxiliary hydraulic fluid pump for supplying fluid to the power steering subsystem
during at least certain times when the ICE is powered off;

an auxiliary hydraulic fluid electric motor for driving the auxiliary hydraulic fluid pump;
and

at least one limit switch coupled to the steering subsystem for turning on the auxiliary
hydraulic fluid electric motor responsive to a position of at least one component of the steering
subsystem.

26. The system as recited in claim 25, wherein the at least one component of the steering
subsystem includes a steering arm.

27. The system as recited in claim 1, wherein the transmission has a case defining a port
for accessing the transmission input and the transfer device has a case fixed to the transmission
case such that the transfer device engages the transmission input for transferring the rotation of

the electric motor.
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