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ELECTRI C TRACTI ON SYSTEM AND METHOD

RELATEDAPPLI CATI ONS Thi s application clains the
whewefiziesof the priority to U.S. Provisional PCT/US2008/078610

Application No. 61/037,851, filed March 19, 2008. This

application is a continuation-in-part application of

the follow ng applications: Application No.

11/ 374,709, filed March 14, 2006; Application No.

11/558, 786, filed Novenber 10, 2006; and Application

No. 12/060, 368, filed April 1, 2008. Al of these

ROPL ! ot aNSKid P WY CONRIGH VY FORRRITSEC  , .

el ectric propul sion system i.e., traction system on

2 tyst emCRRPERBHRENCE, TR HELAYER AREEICRYONS 1T 2"

[00DB ar e dghaphgpliodtiodrdlaiimagh¢ dstefit @fUl.6s owwsa)nvleﬁateﬂteApplication
Sena?ié]{oaﬁ/&g ﬁ%bﬂdé gr? Rt@ﬁﬂg 2@5}3 WIth% tluﬁxgn%gl%tolr ge%hoe 1nl§)/ reference
conponents of a vehl cle; FIG 3 is a bl ock di agram of

syst em conmponents of disclosed enbodi ments of the
present inventi on;FIELB OF THE WNVENBONIi agr am of system

npone [ r
OOBBFTPOTEE e R 5P IS BN Sl e 0 A e
in poelslang)inateﬁald,i sagT @ sémlsqpsdm;mwewp@rfem@ fofn dr@mﬂvelséhit or thin
seni- coatgucpe crjna%er ag glé as n%hcgl rrefI]rl‘ll%o \évoh Hn%rp%g ma%/ inc uc{I flg'ro sp E’olymer
madixaginmlmg/vcﬁdat\ﬂrérw&edvonm gebnsatlyp gizdibatitig dsnzme aicS ;is adplated to
. e& % ‘I%r am of nethod steps of
argeledieyed Stbcyll?lad‘u CW@P@B ¥lccording to enmbodi ments of

the invention. Like reference synbols in the various

drawi ngs indicate |like el enments. DETAI LED DESCRI PTI ON

o
0ol 0 99 app R ERl QR ERRAETERGR S Sl Eprgesisrep in the

mahifadturet dfemicesrblocionen s/ idea sube adltsérhicagetic@an dva(fdm nlgﬂ&eﬁaﬂﬁcone
e made w t hout .departing fromifhe scope of th
w3 SR e g T PORSNEBY AR Hola acEonnction with an
abrfk&eCEdnRiiri ANoraibeas e frek @1&1@? eegttdeOplhmaiizhtionhiE thenMEidel dBhet Rvice.
the particular formdisclosed, On the contrar}i t he
Sa

To |aﬁt1%Vﬁtai Righ flegreeof PUAPaRLY A (theriyfags offhs gydce LI Megsped in the

orddf st Alk@hiahd ¥8sy fiak lshdi@a M diktkiBudd@nifoBinly Hervitlad t&%ﬁﬂ&‘ce of the
of the present invention as defined by the af pended

deviqeaingsthe Haddi Ty sacHisdte ispehapiifaigt dlﬁtﬁb‘é%e%f the slurfy; @ Rlpfality of

ro%HQJ (ﬁcﬁlde}ﬁitfoﬁrstﬂu&uﬁnﬂﬁaw ra-\tﬁedpég@%eﬁghslﬁlﬂé/ %Q&' C"[‘Tle ﬂlﬁ}ahty of
one aspect, enploys an access port of a vehicle'

gropyesayi o de(l@lalsgifOp@f widths @f 0§18 snchespoWeiS0tingkes, dﬂ?ths of 0.010
incR&"t 0(088 Tl%hpsoz{ntd cﬂsl)%aﬂcg b §dj£c%9@60\%5 bLAngs 'Iﬁ%ﬁés d;o IHches,
enabl es, anpbng ot ngs a transition net ogy
reslaquwlyzabl e to the current class 8 heavy duty vehicle
(HDV) fleet of over 3,000,000 U S trucks, with a view
[0004] f eder\ﬁhilleythnrmm?%dlae rresdeothe raboneta¢ritionsl beflafits, neyertheless,
| S t h t . .
the Ii]ﬂ g%ﬁ %nﬂl?fsf&%né (E,t?écg C!ll pl g%lé‘ég 1#1 ¢ fe gorr%g'l%{eomlfgochlp) level
on yeamcbmcfuetoc yafee thatma[yelmmESO & shiliodg leagtddiffﬂehces between the

consunption within real, world con trajnts. This,is
erof it B ikl FRofiets St FEiTrsPOES hE e lapigcea uLst
andOLSIomicyochips,tfbeexdipis say and fagiegideaoslwaroededbf 0.8 micrometers

existing fleet, but also adapted to the economcally

fragile ownership structure of those trucks. In one

enbodi ment of the present invention, a retrofit

arrangenent is provided for a conventional HDV that

enabl es operation in a single driving session in both

i) an internal conbustion engine (ICE) node, in which

the I CE provides power out of a conventional PTO port

to an added -on electrlc tractlon not or - gener at or
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streets to a delivery point, and returning to the

yard. (O course, it could alternatively include
waletoonesysd i rst fromthe yard on city streets tRBCHURI00%078610

up point and then driving to port, waiting at the port

to unl oad, departing fromthe port, driving on city

streets to a delivery point, and returning to the

yard.) It may include no trips to the port or nore

than one trip to the port in a day. It may include

nore than one pick up point and nore than one delivery
(0.Q90D ht inchesa thal argleang dymes Rafadler thay theowdthoand| dggths loA thgniddividual
gro!)ﬁes OB?I?G_I.I??%@% ﬁ'%{)e%r I gg)‘g\g@rg%ﬁ%aﬁ% é g&gonl M{%E{Fh%rllré also thousands
of smet emller thap pleddikDhtetteateewals: cthacexﬁrgrm&r\dndgHMp rggult in non-

umForm str‘é’l;{l%on of tﬁg glfenﬁrg g]}l_gtfea ?e 8?%@" g{ Ie\a/le E?/CGl el Zf SﬁO\?\gy

[OOP rt ad?tr 3Cfﬁno refforr]t g%blérgagé ut es;tp% Slénei\z/o(g l%él or}o \ivs'cai:i {‘eature scale
maEﬁhmﬂmnémUSpﬂfm@MﬂmmnmenMV@mnuﬁnéhﬂﬁm&sg@Mﬁﬁaﬁ%@h&&g@rhgh
nit (PXU) inlieu of nvent i onal . This PX
and3iyopob 60 e PR BFIRAG: ¢ BT BTG Y AG ot 40 pErEopL20 o
ove€ QOV aidroMeals. IWIBRS Fich SkfisicOmay Becldier e sige fol tRtof ti@r microchip
the herein descri bed w de-rangi ng purposes in an

fea'é‘i‘ersa??gc@i?@ﬁ‘le é‘HEﬁ‘F&%qVﬁsg therASPEKIGHh B Eléarngﬁ’/ -$hapq @ﬁ’gs&ﬂ’ during the
polRWRE rp%UeQS des Gl hefhibebitimouPRebhatidh tyh®rddild ths pbﬁs’iﬁ% pad
artl due to di scoveries regardlng speed and torq
surijee i a%aoqditwm@rsﬁ&tqﬁla‘evlﬂa [ MORE GO E epartic}?St ﬁ'&heockfflwd abrasive
parGN& &ﬁheéonemo%&ﬂ aaguﬂﬂ@u;ly gt%% offl e aBeALe asgemte@ that are deformed as
contributing to design PXU, research into drive
a 1esple IOéérl%lpnﬂDOGfav 'fteFWR?Réh%B%i mesﬁéurryemc‘ethe éprédsp ef the device, and
[ r er
expRE% B} bRl ERuR T Ahliheel UP AREER STk cDhcifolhe prpccss
howmecmmw@eah@@mqnhnnwandhccheﬂm&uhmsmﬁbwmcﬁnﬁ¢cneﬂ@gd@bﬁmﬂ
asp. tlets h %‘hg ?&%ﬁ‘h&é oﬁilcg géfg edtaE%?ﬁleio )? X&tb%r{;refi‘l %nggﬁelao%smtmg in
rit govern cal power
chalngeuok tMsaeEs'ﬁMiB, andhlgsribugomettthe nspcallldsthn owern mmecdaidMariagon in
the tu(r:)n g ar% of lp a%ar:i)ﬁ% 1(t)ne rﬁ( rfarlngd Zt \kl%eent i h %é{a?edgi%dm conedghomng
majaMo tentidimtesto.thd Irbnamtifonﬂw@ammmlbmaby&hi@ﬁtg thpeifatd pmpertles

ive.cycle require
of i bah e rE mEapaties G ot Pismemr Lo S a5
manual transm ssion and the truck is propelled by the
ETMG i n ET node over substantial distances and a range

of street driving speed%a I{II@K-\ ordance with
conventional street oper q ive cycles such t hat

e drive e shlfts he .nan tra sms
100p8 ot & Brsbie RS ST Rosbe ot ies™ e R Rl R R BT pac
is [ﬁ&ﬁ&ddchhmp_ﬁlﬁi'ng pir&vidieh b @v@goei@ tHeh@ughbsititre cdnlpdsingay netivork of
nment, be connected to the transpission in
ele‘??F%{s ?‘ﬁa g‘%ﬁ} e OhB BPYPREAEERS e BIF"'P%EY‘E‘FM(S;FF m@%‘ih‘éfhuﬁgrgéuce a
gasu tHeleBm! E&S@tl&’ﬂﬁ& Qfiti eQRA}as i Frotlide\igilurdlith 3NGAAEIRTLhd ddmposition.
which the ICE may be nonentarily di sengaged fromthe

[0007]12NS M 95 k&Bnd hRtHol &f \feiiikd €' cBerbiRMMBRhhARIplanarization polishing
| CE/transm ssion clutch in order to shift gears. In
padyy gravidst comﬁrl%rfgeprggglélgta Csmp%tl%ln%&Pﬁlﬁ?ﬁt‘“%*rm'leéng a network of

eleRERS SRE atAVESH 107 polpﬁlepmrasreﬁme pBIoREr. ATIRGRUASR A &Bfents has
addressed regardi ng structures and net hods concerni ng

a dipspsics A Hemeth, gedhsangfor tiHekngesagyd an 9f saichigagth, width or thickness
transmssion in the ET node, i.e., wthout use of the
clutch that is ordinarily used for nonmentarily
di sengagi ng the source of HDV propul sion. As
previously nentioned, retrofit systens are known for
addr essi ng very speC|f|c prébl ens, but not for
addressing a wi de range of street driving issues. In
contrast to the above descri bed arrangenent of the
present |nvent|on hybrld eIectr|c veh|cles (HEVS) for

s . o s a
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clutch 206. Gear shift |ever 210 is connected (not
shown) to the gear box (not shown) of transm ssion
WQI1esd ch pedal 212 is operated by a driverP@DUS2008/078610
engage and di sengage clutch 206. Steering wheel 214,
which is for steering vehicle 202, is also shown. The
vehicle 202 electrical system 218 is powered by a 12
volt battery 216, which is recharged by an alternator
(not shown) powered by I CE 208. Auxiliary systens 220
are al so powered by ICE 208. Referring nowto FIG 3,
dingnipw éskehdiigad bairtd appEeatian obf ferhe inHBY/ prekence Gf o of the polymer or
r S. agc [ 0 .
real B ot Mgl B8 ke Y ShARaRCRER B depen, yjon or
thiakhess cim@08®n thEECOBss igeateshhiflt thed Ogade taitlehfopedmh & de or a
plu%&igre({atlrvg%g.\é\q gel%evcﬁr}dﬁ%let ?acgn%ré& Zé\g\élforr}fg §1(r§449§r%% rgénﬁ%%c{igﬁl \S)Vgtﬁ It'ﬁe first
mehoPXOhg m3P4dlsé ssea@umbadtidroofa potyares vith ageative prepodyiossn i n
FIG 3) of transm ssion 204 via PTO port 302 (al so
[0008]f er r ed\ t chehadtabhRclaical rANBIEE®h O PokhRS Pagoist "also provided
ETMS 306 i s chanical ly coupled to PXU 304 . via the .
congpiie SoREFHET SR HEPEIEoT b4 OB ECTITHY by oiiriopned in
the PAG adt @ lxeNEGli @Cofts@idrmeeidrit beglémeNeik cBiinedO8 o dactn portion of
converts the electrical output of ETMG 306 to charge
theygids.ar y pack 310 when ETMG 306 is driven by PXU 304 to
operate as a generator. Wien ETMG 306 operates as a
nmotor, rectifier/inverter 308 converts the stored

306, whi ch BB PESGHIPHN e BEAMNCS: oper

hicle 202 via the transfer gear qf transm ssi 204.
00BE) or y Ths aRovsTeenigyedAd eRFETs Hethio CBERMST. Gy tegnaniner of
attafdMe 360, 4001 WEXomel Mo agaRad iahE Hett@f uddeBtdodveNtrdfednce to the
ETMG sane speed whether in nptor npde or generator

follqyie Aeserptiinng’ £BPHMERDSHPGHDRE sfeln Hakepr Bsespunction with the

accbMBERHeRawihBe whdrefyst em i ncl udes an ETMS coupled to
the transm ssion via a fixed gear ratio PXU (which may

[oolbg shop-rrangealkahpwot toilan @lpdtyaler natrRF posed bet ween
the ETM5 and a gear or gears of the PXU, wherein the

[00EMMG genaGad @sandier dKapleSf QMY ingSoBhhdr alakk; t he sanme
speed range. For exanple, in one enbodi nent of the

[ooiLZ ent i @Gt Bas &l e£F1€ 6T inaeh MRS ifa YVhRPERLrix stack for forming

SR218/ DD45- 400LVWB per manent magnet notor-generator and
voigij ver -i nverter. The UQM notorgenerator operates in a

range of approximately 0-4000 rpmfor both
[0043lc hani A0 disecteblp shawingige effest PE V& JOREBHRNT kO Blve r

conversion. _I n anot her enbodi nment, an induction
[0044k or - gdibr Afsaytable shavdng e aifequst RiF-hepmeg dabrisogvaideapises:

An enbodi nent. of the present inventiaon involves .
[00&3)ui ppi AdCaf it enphlophawing the elicst of $ap\height withinghe mgld,on void
cork@ptrol system PXU, and ETM5 and injecting, via the

el ectric notor, adequate power through the PTO port at
[0036] adequate7 R4 k@fmhg EBéttdA rhierodRPh 8Kh PRI &oRBEEDINTRHERe void

characteristics of t%e.ICE i.e., driving feel, where
conyqyefos pgrald g2 hetghbef 49rvils ak t he sol e propul sion over a

range of speeds suitable for a substantial portion of ,
[0037] eet dilOvP iy? sarprineclerEonypigeraph ff § Pyt cresissegjoacsheyiag void
corftnt ¥2 9 nRREEHheEPEN@SHAN the | oaded weight of the HDV.

In an enbodi nment of the invention described herein,

the speeds for electric-only propulsion include up to

about 30 MPH for cab only and up to about 15 or 20 MPH

for a fully | oaded vehicle. (Speed and electric

drivi ngrange may be extended by use of a |arger

el ectric notor and battery.) The arrangenent is

configured such that the baBtery has adequate storage

capacity and can wi thstand adequate recharge rates

such that in the generating node the ETM5 can recharge

the battery sufficiently during driving sessions to

.
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i nvention has shown that for the existing fleet of

U.S. HDVs, a nechani sm maybe still needed to gear the
WEINMS1tBsque up when operated in one directi onPEDES2008/078610

nmotoring (i.e., in ET node), while gearing the ETMG

speed up when operating in the other direction for

generating (i.e., in ICE node), according to an

enbodi ment of the invention. Experinmentation in the

present invention has shown that off-the-shelf PTO s

can be found for gearing the ETMG torque up for

mot ori ng and geari RETANERRESCRIPTHON generati ng, but

of f-the-shelf PTO s have not been found to provide a
[0048If f i ci dnthay baragpregjead thait the prgseat clisepsisirs hist s limited in its
sprfFplopS o ARG ARRAE ohF Bl ch compgnents st fonh in e
fol]swutgabkcmpu@mm iHedtiaed iofhe depeiimgsmThe egbaliaends hexin m;ambe capable
of ?Sf eer%dﬁlbg men ﬁ,ﬂ}?s 3 reuig spreg:ﬁtlgednoorto?ggm PTam%d ?ut?r}\,]w@%rel {‘quhs Also, it
may] eedgpiectmedq tat the phtSecddgyt dnd tpmesEody wsay @aeinoil forwhe lperpose of

hose t hat e utabl for.the i red xrru‘
cesprimgant ssuft s S gades Bhigheo ThER Lk logRss " Suprersine.”or
“hapfn@V helevdrhgomeaRees RuipitmdnMol dhcdifbass@atems listed thereafter and
eqqlwgq i mentation and anal yS| s for the present invention

nEateEot Hat Wilhds sPedndlatis e bdiHeenipi! efReyishdpe terms

“confédtddtre csifpdd,” &fd thintcaansti QariGRAE (R0t R&einMPdIbse@fbrdddB and
transm ssion, i.e., the gear accessible via the PTO

enc:ﬁglpgss dpgct\,%ql knélgp@ cplpnepqapqsaqeglgllqgﬁ azldgnouj}tql@ én gddltlon Ftﬁz terms
“coeﬁleceeab Rl B 0b1e®dT antl hf@nzgfoﬁ§ elefeof v %Qttﬂeﬁﬂcteci & nFetkd1 BASieanical
fixed gear ratio wit hi s range and has a” maxi nrum
conpetignect dorplingsf  at Ieast 500 ft-1bs and a maxi mum
§)eed limt of at |east 5000 RPMto accommobdate nost
[0089] t he e Prasery disclogyre é@latest%qha@@aemmwalmhananmﬂnepohshmg
ad@ %@c‘ﬂ' u@éd %Qﬁ% ﬂrgé/egg(gf ﬂ?)ﬂshl %@r z?ﬁgrlﬂgga %b@@é%,%&ﬂ as a silion
torg imt o | east I'bs and™ a maxi num
wakgp eﬂ@ Holishing pefd raatrix elay tncw@le @CRPMHSGTS ot thernzaetwopyurepo geluding

u .
o0, BRI bSO YREL i, s
polqudﬂsr Q)oa/anmieq,u@okyf)leﬁ[% [ﬁcﬂydcb@atan@oﬂbameh)amdlﬁ@;@ym@wl polyvinyl
chlenc%s ]igﬁlg 11¥y1 Jco%olp and/o asdtelallv 1§£st o{ 8rr fgé)olll merg] %f tt(l)e abotve In one
SI'on access por

exalnipé, Eiﬁ\ﬂiéllshng @md)tﬂ’aﬁ'fx @abthe ivoiente da:ﬁnéméy al’g\/\@ntplad))nmay helude a

polgliir(gtg%ﬁqeolfre\po yﬁlgr %&%%ﬁﬁ#%/ Iﬂg g&tsﬁﬁplgﬁéo ggqr%ﬁng{]aglﬂ%r %E)ly?nerize the
ureth@hd prefpbRget.he maxi mum speed at a torque of 1 the

maxi mum t orque out the other port, as well as vice
[OOSZ@]r sa. Ahegoligxpepddnant inchidbeldunbysbredrmess, RBudh 4s 4 fetwork of
, ust. an f-the-shelf PTO to the needed, gear
mt% neqtiag ﬁg{oé e R R %ﬂETPtSaﬁlsB?f?eé‘n‘dEﬁ‘ﬁ rife \BBBI‘!Z‘E“ The

eleMyBhtt nfaﬂ be Fbihe@WF ABGE Phe HIdrd M@Y bOGo1IBE (2RIif alsluPQWREd with the
fromthe ETMG to the transm ssion and vice -versa, but

pd hen gherpaghiy ussddfop pelishings sugh as SReMURIUs SRR h dg»SOMéqqoraa mixture
theeeﬁr ¢l a&ﬁwnp GhaMRbGH Iﬁa@r fRE rEBIeB%lﬁ if aﬁe rzf @Qﬁf i00N&m 11600 mm,
| ower efficiency ismultiplied throug every energ y
inchding gl éﬁluﬁmaqdhecr@y@ﬁeﬁh?remm|ar¢gawwarhe fﬁ)@lﬂf(’é% 00 pm,
1ncﬁlﬁglgeclilf¢afﬁ'e§ﬂfﬁymcraﬁgﬁg [Heﬂ:gn e ﬁe@s%r@maﬁ becel)‘?n%ﬁélédsas %ffa@ c. The
U”304 are shown in accordance wth odi ment o
fabtlh @ap be siemeven v aont-vorenafgblic. Ned-sowen fabriTM3 BolBdader example
car{{;{;laﬁ%%cﬁl%l gﬂnglpél()w %J.b?lg I Such %ﬁ)?l%g Erg tlc%llg E%VLdgEm a sheet form,
nical energy transterre rom t'hrou
exchange unit 304 (PXU) fromthe HDV transmn ssion 204
is converted to electrical energy for storage in the
ET battery pack (310 in FIG 3) for use in the sane or
| ater driving cycles. Energ$ fromthe battery pack 310
is returned froman electrical potential state to a
mechani cal kinetic state through the notor 306 shaft,
whi ch |s connected to PXU 304 In the present

Y T
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be suitable. The PXU al so generates torque going into
the transm ssion in generator node, and out of the

W@ e@p32a68%i on i n notoring node. Accordingly, iPCHES2008/078610
enbodi nent of the present invention, the purpose-built
PXU has integrated brackets that bolt to the
transm ssi on housing as shown in FIGS. 5A-5D in
addi tional |ocations. This distributes forces over a
greater area of the transmi ssion housing. A separate
drive train and u-bolt coupling allow for flex and

whigh pyragtbie @har@mrrzeé 2§ anexpassewe Flpt (aknzr) inglenele. gcbﬁim&tbtni rolative to

t.
lengﬁVXnﬁ% %h ég g?ﬂg&%&ﬁﬁ%ﬁﬁgﬁl{% cgjreot]}r@o\evg E’O\}E d f t al%ﬁ Other
sheBXXof ma@naltmayrredluderfmn@hinmti.o the OEM transni ssi on. FI G

5A is for atypical ICE 208 to transm ssion 204
[0031]r angenfbn Elemmhie mgLy doe praseghin 20 olysmenar mghényvdlwuat léa example,

nd.tran nd where a .. .
the ?en%/eéll%s egfcg %r;jﬁan 1n the I qg?/%'{?z% gg%rBBFnVPﬁlglerog él?e B?hshlng pad,
inctudmg sati %]uesn aﬁd)4nctre1na1trr glatreinli f The efvhicals 240 .bel reldtivels evenly

ais PR TE0 4t Bioine B Sty Ve bR en Pt AbaPidtipg Poc

subk A RSN ItISSIa0id VORBRSS cRlchts 2. be Besants &n additidie thBlewfhents may be
torque application described herein, the presen

PosURRER iThskirs i hoPEhpEs the valies g they Polipiinge gad, e hgop layer of the

pol{dbiSifay &f BEJeBiChnt GhedS 18yer Bf @BKE&ts hay bdpleting B 0Q d¥BRIplated
each side of the brace 502 bolts to t’he transm ssi on

thab@ee‘féeneﬁer nay3 0o paHtenst tin CHEHn psanesnes Hpwn Gf ipglighing pad. For
tHREMSEENPDHAT b EhsRRhEPas2Déira it drREdc HR&, bOR ae(ﬂgmond or
o sai d bracket” 502 bolts to the transm ssion 204 wit
Mmﬂmﬂghﬁﬁvﬂméﬁ@@hened oil reservoir bolts 506. Such an
arrangenment allows the PXU brace 502 to carry
[008%) t | on Te Pplidhing padgBayt s inelude & ARFAliSsPlorpraos Vﬁtﬁlaslrerrgn after
refetfe] (b hat- ¥gul drpoy &Bihbéy Be (6Rfddl 1R %vilhB&: bt %E‘éﬁ% 2% Oernal
ol reservoir 510, | owering stress on
additiverisming i pyefonndd andsemctied Vsmovorlmme pFles/pored ngosctsrrefsssdefme a
3
a0 PR R OOCOOTRE. el T a2 R gy o ac 100
umdfd b@ﬁoeﬁﬂ)omm t Ype galls magbafdraed gnphykikcd.or S ngibd weeract®ingl@ithin
the po? rme\r/ i & \?vr §¥at%?r1ﬁ kt%;ﬁ?l@tz aoggﬁ% 8%1%% tOS\QCtStFOVVSleaI(%uaP elemwat¥ may
influer@n sind @sition oﬂ@él,ds tireangrensisd polyiner poodg evewathe 1r511\ﬁ)duaaaldments

PXU 304. Controller Re now t o FlI
voigls aﬂ&r%rccrﬁare P ‘L‘éll%{‘ ?:Palf/‘ PR St VEieH GE? Pr%lﬁ’ingr Bilyppgs the
indpiREEAEmdntY @sitls MAy bd siktagtiang redhedd dP@lBinatad.r et r of i t
systemthat is added to an existing vehicle 202, in an
[0023]pect  dHxpafligpiRai i ndonedpt,tihenap riesepteciaredednist @, may select a
i ncl.udes a rapmabl e vehicle int

glvel\/l)mm%rlr&mg {ﬂ?ﬁg@dldﬁﬁa aa%lflarr CORERRt 3089 \@1% b iber sur1lace such that

whérC@b gl st durdsaiithin @d fiber Rer@kM @sirdd@id ﬁgzmla}obd &Bated. It is
312 or the "ET controller" or the "ET system

conéeapplptes thatreontpirngles gy Ratvergu ligwikiresip 6Ii’ﬁ°ér‘P xRy ndtheaygface of a
sel&\s@&' Fib&r Yap Vist @Hﬁh&&ﬂtsﬁéﬂ |tI§1E 2 h}hepﬂc GRARIOLd 8lsodded IWith a
tied to the CEMI bus systemto retrieve
hydrephgbiguigsin fo HBDE C@Tt%ﬁ @r@lfblrs relpvelydhghe(ie. erauser thast Wrdegrees). It
rQl r r :
e e R B PR B e PPk s Gy aeon vin
hydsepdilicaussin. i aFyrtheymeremondt ey use gresinfbibprmsombinetionETINIG may be
306, air conpressor notor for power brake, hydraulic
punp notor for power steering, and A/ C conpressor
notor. The inverters receive power fromthe propul sion
battery 310 at 300-400 VDC and out put pul se width
nodul at ed, 3 phase, 230 VAC to the driven notors. Each
inverter is capable of contfolling notor speed. In
addition, the controller has a 12V board conponent 319
(al so referred to herein as "power supply") that is
used to supply the conventronal 12V power system for

o NN PN
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ECU and traction notor controller. Inputs to

controller: Accel erator pedal sensor PWM signal.
w@ipae®sd rom control l er: PWM signal to | CE EQET/TSIM08/078610

nmessage to traction notor control. Start Button

Qperation: Relay placed in parallel with the START

button. Relay can actuate START independently of

operat or command via START button. Allows turn on of

| CE without pressing button. Inputs to controller: J

1708 engi ne speed. Qutputs: Relay to actuate start
integjngqﬁab in|t]gthi hydsepheigitoe hadiopiilic Redragrer( MCyhap lhgagedupion cure, a

ey. Relay can turn off vehicle
d“§§%g§§n§3 Pbg%%bkgﬁ?%lon key. Key input to HEV

t Il I
08121t ST MENG, St 1! AL ALUARD g
w1tE1heatr¢dVdrEEf clodess lﬂqehalye OBEN T ahiasraeh 1 6s(A. 8. hhrt wlahé¢ o¢o@hied by the

polﬁnF Zt h Jngth(e: Oé]xtaég e Ty %traf d/ IBER; qweo?gas: U2 y be corpnected with the

netbultktcm‘ elevﬂ'eeus 284idf the palygeansrix 2061 Asseen trqEK} (m a ednel @hayisarround

notor. Allo ser to tr speed. t hi ft ea
ol GpRiof e PP fgrore s sSpad s Byh A Ao RE st Bt Sirgs 204
mag Baﬁv&hi&isat R4t rzr@lortmh P tHe poteg/v61anLOD| $teed aﬁwtefr @2y, Qi leaktiafdortion
| ever. C f% : CAN nmessage to traction notor control,
of tB% aes/ }5‘8@% l cﬁ"rdbﬁ‘% BRverdorofusee wich Velne @By gBpfaineh %’Fﬁﬂé‘ portion
of thOhdtlvbarJrbleich Qy£r ati on: Alarmis sounded before
turning I1CE ON or OFF. Inputs to controller: ET/ICE

[oop®de softh wakiBer &MinPlél Gie WidN@hy bO fehRl Myt 1H&irp&@tﬁfgdzﬁl additive
eriodically (-2Hz It should be understood that th

witgigrihg elpments ewqagneﬁe eloMnEsovitte s adglisiie rthas depynelasilize ﬁ%form a
gasbﬁldQH&ei%fe A0 EenPr AP 51%11@&1@@&619 e@hé"é’dﬂltﬂ@ HayTBEREHe provide
processor, wherein the |ogical processes
VOl@Fe@%lFI ¥ed aghemigak @ rihfirmaldedsyiop agmanTalqsss $a3 Of Fakg expansion due
é{ﬁ)‘p{u%j td feal h?hgg@rg? s¥ill ih-tfe art twhﬁ aPbRG5E BiE® o fhay therefore use a
ement ed by the processor reading the ’nstructions
blofvingragaetorigh mayl be xadanitdadopstandmmidahcamponetithey, ¥poo expdsere to a
glverggn\’mql%eﬁtgl éJIlﬁltllg'I (c. dl?e'aR E}%d&c%ﬁtar Is | q aﬁglﬂgr‘? tRe %blgp ay be
causi ng an actuator ruc S coriventi ona
cregbdiby htilizing holldve tivaen I hl@ ¢)@’a‘aphan thet fritrsmys sxtcrrd) oroglensean gas
upotéli tFeacidntlon o\f%eatOfFP%efre\é\festzllen Vglglls 6nr£%.y 2)6 8I‘eeatn§ uP%n %%CHVB.%IOI’I bg a glven
emmgeedm&@uammuﬁwmlthnngmgaaes. The controller then
energi zes or de-energizes a relay that shuts off the
[00REJE. Thén aiuflﬂll’hialt bmnm@ageﬂmretl anBIGi Ssehmgagenmaty of ctelxed by

ut.ch |s necessar en the ch over
s PR RS AR Po T i i HaR LS Lefikud 3Pk SEiprein e
polmﬁéiemathh 306 |la§TefS|’tna}81nﬁmHe usietatidhis 30€Hm EﬁectﬁrfadeI’EOCVEHeClhdented

onventional fashion. Drivi
surges B pertoR GRS PO R BT §bes O HER A Bt ARG example.
the pRH@ler rrﬁiltﬂ}@ﬁaﬁ bPeRLkddaD SRNSAHs B 1aRGEBrciAHE B8Fl cidBoshids tmay be
of the previously nentioned retrofit, wherein the
used gxforpyRidgensor is configured for sendlng a signal to

the controller. The signal is in sone way proportiona
[002) t he pPdsiveidsinay forfﬁea YU &P Bithip dhfapoly eroRgTiX, such that a
give B nIBR o tHeHR1yed Mdkri-NBRO M1 EHE Befirs REQROIH bRNAhmbR, the void

the position. In one enbodi nent, the signal contalns
volgingmaz be imihe Fanas Ploh%tthad % el & eane@luas ofobaplisking pash cluding
all l/'ﬁuégrh‘ﬁﬁ %&en%mqger%ntlm aﬂdﬁ%r %92@1;519“!1@%15 @@IQI%e tnﬂl? be 1n the range

exi sting pedal sensor which fol | ows SAE J1843.

by wire to the ICE is al so acconplished by outputtlng

an SAE J 1843 signal to the ICE electronic contro

nodule (ECMor ICE ECM If the driver rel eases the

pedal beyond a certain point that is predeterm ned as

a zero torque request outpuf position, the controller

causes the ETMG to begin generating responsive to the

position of the pedal below the zero torque position.

ThIS |s a forn1of regenerative braking, i.e.,

o o ] o I - o
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the present invention has determ ned that electric

power is less fixel efficient than | CE power in nmany
w@a®es2mbove this speed, at |east accordi ng toP€HES2008/078610

el ectric traction arrangenent disclosed herein. Since

the ET systemis translating energy fromone formto

another, it may be nore efficient to use the energy

directly than to generate and store it for future use.

The ET systemrelies on the efficiency of the battery

and ETMG to conpensate for the inefficiency of the
of H] @gel’; %esipegiverl Yolumae of ¢ golishhg|pedy indudjuesl! prluds@pd increments
the]f%ﬁleeds. In a hybrid vehicle, ultimately all the energy

or ET node cones fromthe ICE. Overall there are
frcre [
[OOS may The giggr% el%ﬁ«%@y V%ﬁlﬁl%ttslt %Eegpvgrglér?lﬁfgﬂ)%}lﬁﬂ% ]?%f]l itself,
ie. efoe(atgwem p@rtroah of‘l'ahrmhehlag eadyIsslptannellyf iheiseme ivelsmierpf voids may be
presenF a;[ n%dc%ltlonf Ithe v (ﬁsgrélé aSS: po%‘pgrieldnl ly%fc’sﬁtgrldélgl%oalg rt}l(i]e volume of the
polishinhg qght ﬂlﬁmltlyas laSlayen of tvefslt infgy Iieh[atseat aridddhen aniglyer @fthe polymer
or | ow spe f|C|en ies in run

oo freamn (4o S eeer pHAed Rt 1 VG Tsheadpped fucerain
gednfekries auhd the lpblishdtbepapr By cd@@pid, thetoidambyBSpdsiiogtBdsgyspiral, in

consunption by op eratlgg at 1dle and | ow torques or

CO@E&%ﬁgngsA?fdtl Hé‘lﬂnl%ﬂ a1 tH PEFCHRE PR e cont r oI I er

tches_back to | ere the contr
[oogﬁft ect ssrthﬁa"co lighige B’&Yﬂ’ér 'Ogggy"r:‘% arecendiinning,t rpééyértef or pre-
poll @YY, sityadueati9bs &ilhadid fesANO tRQIent@RdiTh BRPpSIOMeMRhEMet BEcombined
control |l er switches back to I CE nbde is where

with Sy Pt ver opdddtanabiadditivies and digprnseigeds gements in a mold. The
molRiN B ebEM ﬁectdset ﬂeﬂgb&raﬁlﬁa&r art@ﬁpé}%ﬁfe 6198 ﬁﬁ‘ﬁ[&%ﬁ/ﬁic@itzﬁio&lqﬁoceeds

controller's nenory, i's due to river

andyberplighing p@cbmepaee @ftttlmrt Wrr%cr%eofawwa%th thyeRfgjpolymer may
t . .
resr%l V\ﬁ relﬁ@?&i&pﬁ n%t A P&g&hkﬂ%&%ﬁé I‘P(Y)j C?B{e‘i’wgtﬁggrllj&)betuhge t% gbl?%g or (if

crogsdinking eroyt&) edlattlhat Thopdishiog pakmpy they bp eenmya@, gmcepbsi-gpred in an
Olqt@hgye i.n the various control contexts
erein. ust before the controller causes
e veh|
00308 1< 0”**69 5 ol e R i oF I8 pEHd ity b gound
or tudter od reﬁlgpvt: hey driavelyos. Ahe geavdscmdedtnosperocitiongmay bmdded
]t)oehsFmg lpﬁe%la%%lso Wﬁ larﬁlnatngg §ub{ﬂ)e gscfrgéignoaclhe%&é su% assa pressure

sencitisenthaged from t he transm ssi on by the cl ut ch, whi ch

is held in the disengaged position by the ET system
[0081]ut ch dixparalingr upohlaké abqa/e tﬁeiw@ob)yneNnrae' bei lebceivé,ame i(sdlf may

1843 i.n the nt take cantrol _of the
havg iy B SR oo SRR, B G D o0 i sppfiBre. he
prebdil?m&PMa@fmdlhkﬁ: tﬂatﬁxehetfdl-gtwlﬁekx/htchaﬁlay Shefni ieegbiitedl tdaether by a

ransm ssion jnput. Mre sp cr fical i/aBt ?% pi |l ot device

Curﬁthet [EEIRER I‘Eﬁlaysti?s‘tné‘ﬁ‘is‘iog GodapreTe NS/ ERGtY P drepolymer.

ForCORMBIY, it @tepbllslﬁl@i hia 1hélﬁ(ﬂ%ag GedcBivd orgahier BHst le@d (‘gackﬂpe and may
t he accel er at or and recei ves a cont

ol
spegifighlly inchide %nsafelat? p(uNHQyOYt h%dr%’ﬁ’rllt(r%ﬁﬂ &rminpird polyether, and the
curfPRUGA) [nTudE B8R Yo¥ehaR® SV Q@E bothp Rl @oRBAE S8 Ahor®\(®kyanate
t he vehi cl e conmuni cati on J1708 or 1939) that
ZIoRRin| {1HF sreadtise [PCEPORBICA TN além dngledephystipxarigeningtach polyesters, or
hydr&ﬁ{g@ 'te@ﬁtﬂa{%ﬁ ptogfatengso Eﬁcﬁl a@t dfoQ?l @Eﬁﬁﬁé@ olgf(g’gneREchtag hydroxyl
the RPM of th transmssr clutch fl (No

terihinated delpewiatlieng. dnrthviepee, ahway BEPRRVIaje, rrbenstm e@n,lbmztt@n of the
transm ssion clutch flywheel RPM and the | CE RPM nmay
correspond 1:1.) The controller adjusts the throttle

| i nkage out put signal to adjust ETMG rotation to match

the ICE rotation to that of 7the transmi ssion input.

The controller processes the input fromthe

accel erator pedal and sends what ever val ues are

approprlate to the ETI\/G controller and the ICE ECI\/I

S~ e
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not to use I CE power to charge the batteries

conpletely. Instead, in anticipation of vehicle
waelewehziossy i on the controller may choose to | eaREI/E82088/078610

"room in the batteries, i.e., to charge the battery

to sone state below fully charged, thus taking

advantage of the |ikelihood of capturing power for

battery storage via regenerative braking when the

vehi cl e nust be slowed. In one enbodi nent of the

invention, the controller selects the | evel of charge
curgleoWiibsdyhnate henpaaddhgnd rfagtiet ipoapobyinet He adpsted <ofh tthas some
resi;flﬁzﬁll efo el i gﬂﬁteer[a 1H§ %I gs ? anlor Q %1?8 %[E%P I)ercent,

e function 1s a propor unc | one
or@mﬁdHWm@mnxmknOhmemwvehﬂlmnpmmheAEEMbdehbem<ﬁe@$ﬁyehmhnmy
then i agtt L nthg Iis%n aalnaf " orrtnllg{bon g t(l)zts %olgeed ?nlélt? %e rehseg ugon to
bIT ARG “DRF &Lt R

pnmempamsmmeﬁbmwﬁmnmanmﬁg t he detected vehlcle | ocati on

to a predeterm ned | ocation or |ocations that have
[OOBk]en pr agrtasmnedariintie &aremuyy befuntiéretocdnt ro Ibloemng Egers when

use in so eo icre ons t here
oSl FAhE Rt S AE S Al e SR B ip S oGP s
whieR iy tuk@Tko Phoviide \oeI4e 0Rhet bldwihd &@nis fn@iy iRN@I¥RING ordahi@ compound
Port of Los An eles% so that ET node of operatjon is

thagihgptrargangrs HEE del Bass YaBPT patgersufiiicat tPa‘f°§VerT\/’6‘F°ea gas form,

andSRRAI bidalel Yoidb Kvi@ienhe pa@dimypidiily, bhe nfap ke @lcb@poreht that upon
deternines the distance fromits current |ocation to

SXPORHER (b3 St EFAARRSY OF ETEI TR g Fat BiginRY: ey lﬂtrh)ze AIBN
or CQARKEE Fovd nﬁtﬁ&qlaﬁ %xéééﬁﬁ eﬁle&h of hﬁlégéh%&:%' 880 pd R6Ab&RRAS.  For

E;%ggals fromthe , or else SIHE receives a
Prigmethise chieotiighgomabaned ki liMed Blawing ageatspy élzerefore include
t T-
col b BN b LR R ARIER PRGN RitleastT SGEMER AR LAA Afes when
leaghed wirt; éldulriattet dfvelvhaeldrewhénathey shanee dnegiiStso alﬁCbt:heyn@h agages that
r

coc o LEEUE A0 R QR Btk FUE, CHb R Bl Seenys gange
frolafimele walgt suthes pegeninedorciediugebicabenatetogromplea chitrogen gleasing
aenE A N)ystentls capabl e of haV|ng mul ti pl e nodes of

gop ration, |nclud|ng nodes for Cab onIy situations
[OO%fh lng yr\g Ay oe reE 1%18}(3 S(égcslfl(i ex.ajnp?ego € mf't)h comb1 F.B%C%‘O)&ll ?ermlnated
polydtiadr|verh, a tilvecyahats yahﬁmedaaonmemfdomm redct tccfoemtal polydukthang in the

preGitEs ot RoAF J4Batd ec B B At A8t S0 B PERlior o boving

agedl9! eTHE ARhcydhate AHRY0iRIude oo AliplAYic tahdok aﬁb’mdﬁe tﬁ/‘y& ldBsocyanate
tine is undenmfondltlons of lowor no |lo

CORAUNGsap Y PEMRLG (1S, GIOREET GBREIIINMEY r%%ﬁie IB?thﬂng%@FPhenyl

diis@PRiak | (MDIS R edRiend1 diidRYdmaks 2enPodiched-3DPf  tE polyether may
i nvention, the controller selects speeds for swtching

inclyde werlrethdmea REIdET Neb@ERYISRe opddeat prsHorr @elysihyleepelpprapylene

copBRANAl JuBPUblySheN@hy Ahveeh SR IRHLP IR dghp 8k byjual 346D 1er than about
rmnltorln a strain giauge connected to the trail

10,0k efny @;idlt{cgl Rng | icludehisoaygrate Aerapayngy gt have a functlonahty of

gregtgﬂilhlgy{ ﬁ[ﬁ V\)L e @&H@d&é‘}? Flevd BP&%M&E}L d nodes of

operatio ere smntc I ng points may be adjusted to
imz f [ [
R
whichenayrbgcidersasissesretatingy favomolpeletcoxpounds pbiet ity |r¢acew1th the

reaaggg)lr%ﬁrn%??tﬁ] e&ggl%?hlgf‘l ﬁﬁ%{lgcgla?% Ogbgp?#ﬁl%/ sgg’lll O8enders

vehi cl e and adj ust ETfICE switching set points
accordingly, e.g., speeds, torques, SCC, etc. O her
nodes of operation may al so be facilitated through t he
control ler. Special nodes of operation such as a "port
node" may be activated either manually or
automatically responsive to the controller nonitoring
GPS prOV|ded Iocatlon |nfornat|on hi speci al nodes,

L 1 Y o - o o o
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responsi ve to the pedal response node that is in

effect at that tine. According to an enbodi nent of the
W@e@saraesd nvention, controller 312 interprets BEEUS2008/078610

position of accel erator pedal 602 such that from0%to

about 33% depressed, the pedal position in this range

is deened by controller 312 to be within a REGEN range

hi the next 7.5% i.e., fromabout slightly above 33%

to about 40.5% depressed, the pedal position in this

range i s deenmed by controller 312 to be within a
are DEADBANDowIn gach & wintiadly dow 400le84dar oveldho Urestethre 95 eaual to 500)
- [ [ e
dlh&(io}ﬁ )? g?@horlﬁlgi f&l{!/gp gea%vl\ﬂﬁég ﬁg‘rﬁﬁcglﬁgsiﬁﬁl cﬁlﬁ%gogyco pouflclls and/or
dmﬁmﬁcahsanﬁeua&w&&xmﬂ&ngnafmemmwm@xpamhmbhmnmmﬁﬁ@@nmhakman
Mmha %ﬁga%%egg u"gear shift lever 622 of the .

al transm ssion gear box, accordlng

ohR, 1, R S 10 BT S500 UL 0TI 1 B e
pol&hllng tpadjpatia rmtefyl 1ﬂngudblﬁnte of a(f»BB/meE(m‘ tr&lﬂlxle]@zrhlgiﬁoreelﬂmndght, e.g.

to,the signal n changi its.
o e Peled dedeiav ot Shove futhe SEAnpah ekidinagotymer (o
notEkE f@ufper ﬁe@gedmblehnaxﬁraaﬂge of lees thit drtebig t &, 600N MERCE I@her may
e vehicle to behave jn a nore near%% conventi ona

theWﬁ?thé’F ,onadayilt capRE Aldbfitg BrRicst anchwhieh il dify aphilies) & lower
tetﬂp@ﬁhﬁe %@ﬁdlﬁﬁtﬂ%ﬂgdltﬂkgfoﬁfaf@ﬁﬂﬁnﬁghdt ﬁlﬁdﬂé@hﬂ"ﬁé factM@dfregoSymer may

the ETM5 nmay be generating en the vehicle is
thegsfRae e iong thay rt@@é?%ﬂ%i gr ﬂi*Fag?feE?@Cft RE2 sotreacEptrtp gelaiively higher
moMBRhCk &R @eogltlﬁtnea a@@ﬁ Hethtr)wetgtﬁhoﬂdter MERI0S.! B ddRition, it is
operating in % regardl ess of what operatlng
comﬁ@@téat%hbereleﬁh%loee |n§1y|wﬁ1hzfeerpplymer 8y n@4P ahyReig copbingen with a
realtfiR Pé%% E&?ﬁ\j@eas hﬁﬁ?t()teﬁ abh@nal frombutton 622 to

cau tlng ormance of the vehicle to

[OOBQh ave II ﬂ%g)ﬁ% gfetl){te& Oiﬂ\tﬁ‘é’]e gpﬁllat éll%et't?s %gﬁﬁEed IW,Pélﬁ Qs the

In a ?erred I's a heavy , e.g., class
netyoukr 0f8elerd¢re85 ehd tsuelickberRbfver 1 pargjcowlevd df|v@ter/moigipre associated

o AEEL 8% b SR SPGB LR ELf gy

to the generaivh odigheatd bé ferhetiomutevitidsom thBé@mrwt g iaterfa@2where the

orithm 700 is.ini.tiate river .
con(t)po%en ls,nmrf]:ets tﬁla 18 thl ﬁl %OC%BI ] tzelrﬁaézlt]a(r:lgn lﬁ pel‘lma};ﬁ ta(%lgeé. f%%seactlon
with othe etdceiee [ﬁlﬂﬁ)i}aﬁdrnglag Od¢tthiet iir0 msmﬁnr wih gBMéifB.l dwdteri rsgch as an

amt}?ﬂtﬁﬁn%t?efvﬁ]t ‘?C%;}“?l%'ér&e%f‘? ‘5‘1“?“& thehflebeﬁ ar{%}éa‘éé‘b d"n%gcg?on%lo’“de £as,

thetéBiighligy el @i vbid WAL dSdirdctly @skecidied Withgths b8t k., 4 Roid that

anot h driving session, the vehicle may be operating
Surwutl‘;f aglrﬂf;ﬂ RopiPncofpihe §1 ?beé) Sti’fsg fpagher é‘iayc%’ﬁ% gerlsgn af I?FaSt a‘portion
of B¢ R&tvofkib Withish sE@SWi®NSs at 1dA& MBRidHl & siEWoRR cOREih atgoRtn of the

with a trailer, but not fully |oaded. Initialization
netyprk7ef elgragnts. nkinA¥edltobriRihentRPrRides Bpciabtiq pgterial that contains

resﬁgﬁqx}atér QA §é’ﬁ1’8n@t% PrdVide 4 Q@ MIARk 1&k1 Fhdid SHE:. as by
maki ng a selection on a nenu that controller 31

[oodyspl ay%sofheob&%ﬁi\ﬂ? S&dptveeermyt Quringe 1qltdr&eton05r polishing the
ni strator he driver nanua? turns on the
eleingiis ppdier yads @y V@&XPOP@S. p&ﬁﬂgtwtée elEments @nd/eb M@iflp ag be soluble
upo%lg)ngaa @ith Qﬁe %(ﬁf"slﬁitﬁg %gﬁl tﬁ’@&l%l%@/ts %ﬁ(@’&evcﬂﬁl &QQ%Q}Q/K@%MS of
conpares It etermned state arge a
vargiog geqhdtigs. 312 also reads the vehicle speed and the
torque being delivered to the drive train by the |ICE.
If controller 312 determ nes at 706 that the speed,
torque and battery state of charge are within limts,
then at 710 controller 312 initiates a signal, which
may cause an device in the ICE cab to nake a
di stinctive sound, for exanBle, to alert the driver
that the vehicle is about to enter electric traction
node, and al so selects the ET pedal nopde state, such
that controller 312 then beglns respondlng to the

S . o " o o, oy o
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In one enbodi nent of the invention, the predeterm ned

[imts include vehicle speed bel ow 18 MPH, torque
whetomesbs ft. | bs., and state of charge aboveP@D¥52008/078610

charged for fully | oaded vehicle; and vehicle speed

bel ow 40 MPH, torque below 150 ft. |Ibs., and state of

charge above 30% charged, for cab only. In one

enbodi ment of the invention, the predetermined linmts

i ncludeGPS or driver input indication that vehicle is

headed to zone where no I CE operation will be all owed,
[0038led hi dhmsy Etrdefe appeecigted tidn gecht voedsgpryed, pattisnlpde vegful when

l.

corfii Sl  FRRLAR LR Ry oo RS o Fu RO TR o padVhen e

padc sndsed IfbrepolBlhidg brahches dqueduSEhwoper &theo rspclbagsohlblengetwwk of

elemerﬁs is %lseid"j gsuctrl] %é ls'lqeliﬁ% flﬂ?rélr:.%}lé g%t netvh,ogg %? eleaqestts %1ss<¥ia X the space

OCCSledil ﬁy tHearetv@tR opélemeditomay esw be becu(ired\b@ tthet dhaty. t e, by virtue of

the il Bt B FrmenoprntBr APusapape g TBSI ispdlhd inetiBlulte S sghce whieh

ma§ aa&zrﬁaldcarple%il@ thb %Iﬁr@ﬂﬂ&be@és by thelifdredsei/d1in@8 ol voids. Thus,
ener gi zes CE starter at 738. Then controller 312

SUCPQQ‘&SWWPE a'alétt‘hlﬁfa“l ety B’tgP?fﬁg}ougtﬁ@Eﬁle G]RF‘M at 742 and
npares_it to a predeternined. spee

[OOBE?]e det ertithegpect ‘i‘?é’“?cﬁf eopdifionss é‘ﬁs 'ieeﬁatfoqnﬁ éhaé 65?1‘? COPPRmay be

Variiﬁ Etﬂiuﬂl@@ ‘@t théAathene p?difﬁielicﬁitlﬁ@ﬁeuﬁélylﬁ&e@ﬁ’ffactant level, by
icates the ICE is successfully starting,

Preaiafla%ﬂhe |ner@0§1b%fe¢éer@>@&8ea@e§y firagiie difeap hﬁhghtéﬂt@lb@é@lold
500 RPM within the predeterm ned tine, e,qg.
[0069ﬂe secdl§: 4 thosstthatcwith @p| ingieasg1ip e me@n&eat in” the polymer
(ur&Pfeﬁl%phbﬁnO §%%91 % Aongl it €8 inGORL P tﬂe%rf@e’lt%lttla%p from 0.1% to
deenergi zes the I'CE starter at 48 and then waits a
0.2 thgeperantgripf therpad jinereapss and the pad den@“ﬁfid%?&%ﬁﬁd, at 750.
According to an enbodi mrent of the present invention,

[00dbint r ol [Hf- 31shovieshat whery dip nesyerktod elenSVNCHRTR s Pat- -heated, the

Voﬂggﬁerﬁtd@&@aseé ThaWhi ﬁzﬂi &é‘ﬁmf Akl ks %&)Iﬁ;ﬁ%‘% %He' \JOYd content shown
overrides the conventional control signal I CE

in KIka#. ari ses responsive to the conventional accel er at or

pedal sensor (or overrides |inkage fromthe
[OOAzﬂcel er ditlor 6 ghayed thatovhen gha @E)heghthfpth@eWbi is ¢hinge¢ &ory 130 mils

0 18 905 AP PR IR ey g 90 s

be maémmnrsma@nfos a| mep\mrksqéeﬁé@lentﬂe()atfabm) iy s6nyuncien vothl ée formed
rolgf S O0F 4Bl Lo b0k SRS R g Gy o
undemmmdrae$r1hiaﬂm m«vcﬁameal pieanke t@thms nﬁdelhstlmaeqomr@ ro‘ﬁ #le, falsritcfiom a

hat the con bl er determg at 7&@ Eﬂ?t her the
g”%%?%resf‘é&wé Ele P EBREEY s FERSHPYsi on speed
t | t .th det dti {
100g8%, 2% o SRAS e i popB SR G BTk I B Pt B EIGrE itgrence o

the &bighixefepd émelosat voliaBe of the @&, Ihhigin pardailircdxh@ple 3the mold also had

branches to.sjgnal t cl utch actuator o engage .
abogh "o b vidth H88. « Keinelr gt o Nepeust oifiengon of moid is
condn@IREEherkinesht tolRl bebulibi@kor pRodiictiorOofl SBGMAE Had. akurthermore,

762, and then, at 764, tenporarily begins respondin
the ireplql may ke é'é‘?het;héttlbﬁls‘b@ﬂ]élﬁesp@?m’?lb ARl eRnéngh ¢ fgngunication with
outGi@O4iF Qb taPME inti AhY BV ARIAGHEBLHr Bhp BNREHE 18 (RIbIA & fofn the

BLEND pedal node state.JController 312 also reads the
voige t Tht ise Mith &esPpré 49 the dataghowis g Bt %%é@hﬁcmlwéhw&a specific

the 1CE clutch is engaged yet. If no, then after sone

predeterm ned tine, controller 312 branches to an
exception state at 770. If yes, then in this state the
vehicle is being propelled by the ICE Further, upon
determning at 768 that thel&lutch is nOM/engaged
controller 312 selects and switches to one of the

REGEN or BOOST pedal nodes described el sewhere herein.

(Durlng ICE operatlon controller 312 and |ts

e o a . r
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may interpret the position of accelerator pedal 602

such that a first range of |ess pedal displacenent is
wa@le@na2Boly controller 312 to be a REGEN range PCT/HS2008/078610

upper range of greater pedal displacenent, the peda

position is deenmed by controller 312 to be wthin an

ACCEL range hi an internedi ate range between the REGEN

and ACCEL ranges of displacenent, the pedal position

is deemed by controller 312 to be within a DEADBAND

range. Followng is a table that explains the above
ﬂﬂ@@ﬁﬁbﬁﬂemtbﬁUaﬂsr@epnh@éynﬂ@eekmﬂi@Ghemd@ﬁmﬁhmanmwkbdWMha

r St t g s. .Pel i shi agd W ;
s SRS AP RS Bt cpgrson
AltédRrRive GAThENS I[n@lﬁ(.g’hl) hiEtghs oﬁﬂ)@ﬂ nglatis appl'retl ad> nﬂﬁs tsztme 130 mil thick
fab}b\tﬁejn éalj[l;]ffza&)pﬁfﬁlfted tﬁeﬁ\{h S%agnal 11 fﬁt eﬂt ess t ? 1e}ease of
suchromppRaiat ad fheienny ﬁ}boﬂirﬂﬂf (efgeﬂﬁﬂl.c rEioEéIED) @icﬂ'lrlﬁy then operate to

ENTI The present inv nt|o rel ate
ey R AL AV 51 PO SR Brolisar 1o dPreiehg The
draVedgeihicflaf,or b Bthas gais nn@ewe de@@asu;l el e tBEE1e Sf fhereaade that the
froma relatively hin sen -conduct

or
formed Belyiyer m%%ﬁerﬁéo %Hel ffﬂ?:'f&n andr‘ﬂ]éenpr‘t fabHf F@Ow}ﬁa friggion of reduced
prebsifel e b@1dchIB dSied) PherEBRT drifRing liX tHeQRAidbY £Q/tNOLESa mold vent,
where the void geonetry, distribution, size, etc.
with ¢pying: vl feyelorrigl oA FadBerefop barieRiufah @teap ihpight of 130 mils, the
I
FRERA
voill c@ﬁt@ﬁ:totls SeladRA NE%)[ 20231, !;e[f) ﬁ’e@@ttﬂf nNgo (1:1'1\{13 &Q&@fi@ &Alent is
Mechani cal Pl anari zation) as a process step in th
incyeased taelatively bighpd vatuss &19¢df@oni ¢ devi ces such as
sem conductor wafers, blanket silicone wafers and
[00d4imput et may dhatpisiesbe appsestidtechihag Wirharesnagt eappbié p orce to a
selé% Jt{a‘% | ? m\%/ta I?@u&bfo?c%l ¥eclt fquttd'ﬁla r&rﬂ& ysical dftmerﬁlons of the
rasive-free’s ect planarization o
fabsesrsfletn@ euhertthﬁefaUm/Iecg,th Wldthaemﬂfioetheckaessu @hom%me@w@fof a force to
onep!)f?‘ﬁ%hl gé/lca%d it;l]ltflr?ensci f %“eefaﬁnc R?Fig tﬂ(%w %ge %ti of: leensmns of
neasur e e ordet of e“slurry
lengthowidth brethidtksdss.i Bltee aheuﬁordecw rdngpvbcetiw\lee;n obdhef wigr lfeagtha, wiflth or
thlccllinests i ?I%e Clleogﬁh g fatg%}{,l] cl?a (asrlp Vafue (Eepl Ilﬁttrlegéag?éc’ é'lece?s t%rnr%tgr\otlgtg 1% Prlglnal
dinienden) a&thichrihat leadsttol Itl&: ﬂasﬁyattmﬁ off o bde ﬁluﬁﬂht}aofpvﬂldlss H¥on @xample,

a The plurality of groo i ndi vi
i s Brs Sorredvst e et oh G PR oM Bsh Hefke et CiRappspgl. may
undefgoGedEry 2N Sole® abbvaB8isintghRé laatiodirSii AN Rehve&Mnd void
adj acent grooves of 0.12 inches to 0.25 inches,
forpaiact i vel y. [0004] Wil e the grooves may provide the

ove- nenti one nefits, neverthel ess, they
[0065 suf f iR % Z‘le $cPaY Be §PISNISREI] PRPTSH a%retdﬂe %‘F dabric

thidk@Ess $t NG1€tdd BHIACHIIBYed BY RN A 11FLiF e And W6l brabe it should
Thi s ggy be due to the relatively |arge di f f er ences
be yadsfpead thAkORf BBY cyemfplateRehs JENSF@nar! fegthyindér wigenand/or

thlcqcﬁes‘s RF Bl GHHIGHS mﬁﬁﬂalttgﬁltmlﬁ: ﬁ&ﬁ@éno oneﬁ%(f‘ﬂ:@@& dlehre@R of the
VLSI m crochips, for exa have Teature sizes

dimgpsiptiellegederiddt arg. B5knesgr tret @opibrdy 40 tha brrad comtppgtof the
pre?ern? dtgags\ﬁ LHE aycr' ﬁﬁflieedr nett\b&ﬂ of Iafé t@f(é‘ aangbﬁjc% pxtlvfﬁ%h @Ibrlc when
he in dua grooves on the polishinhg pad.
uncmmmgl agthangehe dingaision Eitberziegenmgar deaeasimlziope afrtbe kingtb, width or
. [
thlc:kﬁgslég W‘lggaeu%% oﬁe JP% hﬁ%tgll\h ?Cﬂhb@r}oﬁg gzlljt?]tnsﬂtl ﬁlgtﬁd?%hé{éf \gonume In
suctlireghard, huntayCm ap];ﬁrectlhted thenwhgn, 013, anlhgatgm;artmutae dinewebn of length
[0005] In an effort to inprove upon the uniformty of
| ocal, feature-scale planarization, CMP pad
manuf acturers have, in sone instances, provided
asperities or high and | ow areas on the surface of the
pads. These asperities may have a size ranged from 20
to over 100 microneters. Wile, such asperities may be
closer in size to that of the mcrochip features, as
conpared to t he grooves, the asperltles may change |n
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acconmpanyi ng drawi ngs, wherein: [0010] FIG 1 is an
exanple of voids in a polynmer matrix; [0011l] FIG 2 is
waewvhzssexanpl e of voids in a polyner matri x; PEO0SRPS/078610
FIG 3 is an exanple of indentations in a polymer
matri x stack for formng voids; [0013] FIG 4 is a
tabl e showi ng the effect of water content on void
content; [0014] FIG 5 is a table showi ng the effect
of pre-heating fabric on void content; [0015] FIG 6
Is a table showing the effect of gap height within the
widtpbothishnage plithe oetverk of eﬂ@@t@m] ard|tign dflojvenggoscaemeingne may form
t r f sec
V0184 gg dég%?@ﬁfﬂ 2% re?egll}:rrrl%l gﬁé %{e%ﬁo%d @ 31819 %hﬁﬁl? \% Q)ge or more
dur[eﬁﬂws] albhg&wit8 ang agsosig@dt pbllygleeblereamya prapolyogr, ajpdretf resulting in
vmﬁﬁn {oss section showi ng void content for a nold gap
gft°bf 10 nils. DETAI LED DESCRI PTI ON [0018] It nay
[OOP mafgg%l%ﬁtﬁlt ed egb arlﬁtlayz: 3 tapjgrlém%tgg Ehﬁg %ogé glovglilil %a%rl? one may now select
such @fitsicrdapéndmg u@mi itt Blast&rdhamngerisiat (eof. tlﬁ:(xﬂ?ﬂ;ﬁﬂ eemp&ss)e\t/hlch elastic
forth i thelfo %PMA descri t|on or lustra in
TOSRHE® H“P%\ g8y 8?85%85%5’8{15 %?é?‘?f“ﬁe?ﬁ “b‘:eprésgﬁta‘t‘}i“‘é“18? itis
con@dnh}@ite® o the rfEﬁIcSm@n dorof glbai ﬁt@phﬁd &ﬁtd @I&ﬂcdﬂesﬂﬁldﬂﬂgldﬂgensmnal
carried out in various way

chaggin MaYs Ut SYUE AEOVEHET E)’rc?rqés(’%’l H’QVdH’ﬁd‘Ht ‘@H"r? ﬁ’Eﬂ BgiymgRie gherein.

Th@bBE thal 21sb Rhvd NclREE RRBLatRh ol 8P 66 hikt ﬂn@lﬁdlﬁg dosh Ozﬂbﬂk with the
not be regarded as I|n1t|ng The use of "including,"

1nd1(:ét§flrﬁ}apt§ W@overyoqharaﬁggﬁtﬁ@ As N6 FPRFSCHERS feﬂ?éllvgl@fgreater amount

of aggti%lrecdvéryrmnfea& ® %%QEE?'C}E’%& ﬁbevell t# rgas Itd Eé @fiawn into the mold,
hereafter and equival e her eof as

the@an Prov il reluatltqlrshlghmlaé@gntﬁ Phyaié Privatasy vﬁl@ra suﬁlhbnqset phpuld be
OROLGLEL fabricHRYRLCH ejadi0Gec f@%nsfe 0% May atdMNGne 1
amﬂ ereo?lﬁerg¥ﬁ argeguseea F oA andp%ﬁ%oggass§éﬂf%c e for
deval@ﬁmnemdqfwelds fog @ 1ghies CMIhiype @Rnllpfitlongs and nountings. In
addition, the terns "connected" and "coupl ed" and
W04Hriatidhsaﬁhdw@@ﬁm@p@lW@WOﬁe@mpmdmed>mﬁughvbwuahm@dawﬁbai
abo%%p ﬁl@l{ g rﬁ@ﬂg% 'ng\gséh ﬁ}%ﬂi bk FIE}Ogll%%lpaeIH\?el . From these
resen I'Scl osure relates to chem cal ni cal
scaplhlagl electrat mmmspmylmhtom,geaydadﬁ(em\m abhutrthq/ sdpge msgniifidanion, hecan be

SCCH fl)aﬁeosng nq%/ thIZf: tﬁe re]%F]tIC Ie V%garo% %henig ?U rSerr g,tHSelhtO tlflle I}ormed
polymed tlréﬁabsz hﬁi‘aﬂﬁgﬂ/@&t withia ra dhhmrcnbmecthamohlmnsmng pazﬂcl Sicth mggthod

of %arp 9 {,}%H; alérﬂlégl‘g (¥V%§yre bto tﬁ %w QQC; l&ﬁ Se’lgllf}fgeg Bglic?etgiyetihgr’efore be used

alofo hnd/cm id e®mbpatiya Wit aBe u@od)fy@ hethiilvsng Pl ¥aC FyadLsdditive that
hyl met hacr Ia es, yvi nyl. chl ori des

fo“géf‘)%?ﬁ ItO Batiiared heteo T%ate‘? |U{}%\ch YEnegps ghd @6}5561”&/%3&%33’ be

the @imé R, aRGMRay Both BNEr) X AR ay HelBrfREN IS §1| NGvaIA niRIpBA)X
(i.e. the volune defined by a given pad) may include a

[00A8) Yur etThanBreRbi R@h&i@ﬁsn N deverl UhétAgHsa@RINEmbPEtd Bk been
to crosslink and ynerlze t he urethane

prepgnged 4oy RpyiRQses C[fekwe?ﬂ%é AP 18KNTY 1 A8 CThRaYStivR and eRyipsly many

moBiiERRhs 9d BLHEMRRLR dpo§stﬂ199 iPifahBof RS YRJVK ted@fhing.
i nt erconnecting and/ or non- |nterconnect|ng el enent s
di spersed within the polyner. The el enents may be
formed of fibers. The fibers nay be soluble (e.g. in a
slurry used with the pd when the pad is used for
pol i shing, such as an aqueous slurry), insoluble or a
m xture thereof. In addition, the fibers may have a
length in the range of 0.1 mmto 500 nm i ncluding al
val ues and increnments therein and a dianeter in the
range of 0.1 mmto 100 nm including all values and
increnments therein. The network may be provided as a
fabric. The fabric may be al2moven or non-woven fabric.
Non-woven fabrics may include, for exanple carded,
spunbond, or nelt blown fabrics. Such fabrics are
typlcally prOV|ded |n a sheet forn1mh|ch may be

o o o o r 1 T e 1
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with the network of elenments 104 in the polynmer matrix
106 (i.e. the volune occupied by the polyner). In
wapwbhzdesexanpl e, illustrated in FIG 2, the pRPCEESRD0R078610
may be connected with the network of elenents 204 in
the polyner matrix 206. As seen in FIG 2, a void may
surround all or a portion of one or nore elenents. As
shown, a portion of the network of elenments 204 may be
within at |east a portion of the pores/voids 202.
St ated another way, at |east a portion of the
pores/ voi ds 202 each may GlaAMMS vol ume which vol ume
may contain at |east a portion of the network of
Whet ieplannesl i04. [0025] I n anot her exanple, the voids may
be formed by incorporating an additive within the
L el ef?srgm:@d@f faspamgiangemivel-mechneml plapiizatiompalidting padcontpaising:

oSS0 DR R L0 Py B o o

onqu@\pot}mevol deagive Ipmpolupl@n a chemcal or t her rral
reac&mﬁwm a%rm é/toﬂeeeas%Sl as .9 o cause expansi on due
to expos 10 fheat .. Thdse o i1l in the art wll
appusagi tnet &S t@ptbdme picaylity bEV(&(ﬁsnh eéheusepasitibrow ng agent
whi ch may be understood as a chem cal conponent that,
upon exposure to a given environnental condition (e.g.
2. heaﬂkln@mﬁﬁﬂeaﬁna\@ﬁﬁnnln addition, the voids may be
cre ted utjlizi hol | ow fi bers. In one_ex l e,
t het it Ftﬁ%?gl C’é‘%tarél‘%sd 28 torthg Cé’H?@“B%‘é&“i?Hl?HSI}eag? a component
of BElEdrhpRMioR vhiBablatifritk kRHHRE Be chdle voi ds may be
created upon activation by a given energy source, such
as lasers, W, irradiation, etc. [0026] In a further
3. examlrﬁethdd dregihatafddid FIG 3 the voids may be
created by stacking layers of the polymer matrix 306
i ncheiermmpnantyglaibizes of a eesehedt iagEae ofgheeaiiqql repetion, thermal
realfn¥ Egﬂ@%£h¥m§96 | ayers may include indentations 308
In the surtace 310. The indented surfaces 310 may form
the voi ds when the | ayers have been stacked. In an
4 addjtion exanpl e, the.nolymer matrix may be cracked to
"formvoids or a Faser etching or enbossing may be
us ettle tangopemncompdss ah@s@&ﬂg agéhe voi ds may forma void
volume within the polynmer matrix, such that a given
percentage of the polyner matrix by vol une defi nes
5. vorﬂEInamxhﬂeMﬁnanﬂkemnthe void volunme may be in the

range of 5 %.to % 0 iV | une of the
ol TSt B P AdE A a0 R ncr erent s
therein. In another exanple, the void volune may be in
the _rangeof 10 %tao 75 % of a given volune of the
6 pol Thernsilpdpdglaim dsyhstsihg al | val ues and i ncrenents
t heheLtdp of iBRERLing AGird Gh ks tRBYONIBsifiH BlabdsBlpYisiRY ®hleYposing a
di stributed within the polishing pad itself, i.e., for
bloyying] agei Wi he FOTBHOSKIOR &1 3 SHIKIGN JAFh senasatesihe B3 | y t he
samne volune of voids may be present. In addition, the
voi ds ma P03|t|oned in layers throughout the
7-volﬂﬁﬁn%‘xhﬁéaﬁéﬁﬂﬂﬁﬁﬁg pad, such that a |ayer of
VOl S bR etGe R EFERe AN 1 GBdnl Akl the pol yrer
matri x may De present I's al so contenpl ated that
the voids may be p03|t|oned in certain geonetries
8.aroﬁﬂgn%ﬂﬁhﬁganﬁqkﬂgnﬁﬁd For exanple, the voids may
ioned as a spiral, in concentric rings, or in
dlanond or simlar |ntersect|ng pattern. [0029] The
polishing pad may be formed by preconditioning the
pol ymer or prepolyner, any curatives or additives and
the el enments. The prepolymer may then be conbined with
the curatives or additional additives and di spensed
over the elements in a nmoldl3 The nmold may be held at a
set tenperature or a tenperature profile until
pol ymeri zati on proceeds and the polishing pad may be
obtalned The reactlon of the curatlve mnth the

Y 1 I e - I 1 I L
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[0033] By way of a nore specific exanple, one may

conbi ne a hydroxyl term nated polyether with a
walriosoz3sanat e t erm nat ed conmpound and react toPEDUR088/078610

pol yuret hane in the presence of a blow ng agent (e.g.

| ess than or equal to about 5.0 % by weight of a

bl owi ng agent). The diisocyanate nmay include both

al i phatic and/ or aromatic type diisocyanate compounds.

For exanple, the diisocyanate conmpound may i ncl ude

met hyl ene bi sphenyl diisocyanate (MDI) or tol uene

di i thocyepraition (s2pravidd| bygracihggheTmity ork T elepl@tlty gtthe molggapd

o A5 XSRS B 5 LB R B e

pol yet her may have a nDIecuIar wei ght of equal to or
IesawlneﬁcﬂQOHHn%O OOO I n addition, one may include
o i socyanate corpoun §%Hat have a functlonallty of
gr €Hiedtrsttdaaiz 1ﬁrdd0chrt®mlcem§mm3nctmang edelh@nelf tefcomposition in
crposslinking. [0034] The pol yurethane fornmul ati ons
anﬁkﬁed above may al so i nclude an extender, which may be
understood as a relatively | ow nol ecul ar conpound
which may react with the reactive prepol yner and
10.pr othedrethpdgi s &hgfein: ol ecul ar wei ght .~ Typi cal |y,
SUCHI&%&Q&Q&E&@H&rkR@ﬁEoﬁ&&ﬁ&MﬂQ%m&H&&i@&tkﬁha%bﬁ%hbfﬂm
| ow nmol ecul ar wei ght (less than or equal to 500)
voidly- hydr oxy conpounds and/ or di ami ne conpounds. Such
di hydr oxy conmpounds and/or di am ne conpounds may
i ncl ude the use of the di hydroxy and/or di am ne
L1.f unbheirotaad af lagm lavheggdin:phat i ¢ and/ or aromati c noi ety.
[ 00FSher GRS Hicihik is infercBfechiBy be appreciated that the
conposition for formng the polishing pad herein my
i ncl ude one of a polyner (of relatively high nolecul ar
12“B“ggdyaﬁ%é%fcﬁuH#Q@ﬁf19V€rage nol ecul ar wei ght of over
a reactive prepolyner (as noted, a
nunthe netavdkrad gleneots équbadedir iadghyer withih@gpatthan or equa
to 10,000). The polynmer may therefore be one that is
capabl e of being heated and which will flow and then
13.at TMMBﬁMkBﬁthﬁﬂwﬂeRusolidify to provide for a

pol i shin roduct reactiv r.epol ymer may
th eﬂli g’og @%%%thﬁ{}%ﬂa‘en&w b?ﬁ‘ﬁ?ﬁaﬂh‘{) he presence of
a co- reactant) to relatively higher nol ecul ar wei ghts
(e. nunber average nol ecul ar wei ghts of over
1410, ethqdpflpm di m“tt is contenpl ated herein that
onenERdwbik Jflefiefs ROhYIRS 2 BNt &divdROVe, 1N
conmbination with a reactive prepolymer/curative, as
agai n noted above. [0036] It nay now be appreciated,
15.1 N Fhen&N&e dahatafnbgls are utilized herein as the
network of elenments, and such fibers have a particul ar
| evib fibdrs puatpeavidediina fara ofg abeicat ed therewith (e. g.
0.1-5.0 %y weight), the water in the presence of an
i socyanate, may give rise to the generation of gas and
16.t heltegnetkd delagh 1¢@ihdsinon the fibers at the interface
n t is, the diisocyanate
reac?ﬁg §%%%gﬁ%ﬁ81§§ﬁ%% Fyxggrgeted for reaction with
the reactive prepolyner may come in contact with
re ,dual t.e h as an at nospheric |evel of
17 € %@g%ﬁf %InatﬁﬁF% ‘the fibers, and react to form
C ar J erastdi poxti et Gasetvidine bRym @tk @@uﬂﬂé §Ea prosedcevdFiadlurry used

. direct] ssociated with the fiber (e.g., a
Wlt%ed’atll“?’ g0 g PAGY 6‘%%?0 lighing portion of the fi ber)
St at ed anot her way, such results in at |east a portion
of the network is within such voids, or at least a
portion of such voids contain a portion of the network
of elements. It may al so bel%urther appreciated that
fabric material that contains residual water will be
prone to provide a higher relative I evel of void
content [0037] As the pollshlng pad wears away durlng

I - . I 1 - " . N | o
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such conpression, the fabric may rebound (e.g. elastic
recovery) which may then operate to draw air into the
wWOoredod/1238 i nt o the pol yner, thereby resulting PET/Us10a8/078610
formation. The drawing in of air or any other gas nay
be desired, may be the result of the feature that the
formed pol yner may adhere to the fabric, and when the
fabric rebounds, a region of reduced pressure may be
locally fornmed, thereby drawing in the avail abl e gas
through a nold vent, with ensuing void devel opnent. As
can therefore be seen, at a gap height of 130 mls,
th |atively low (8.7% and at a ga
1& fﬂhg?§ﬁgﬁﬁﬁﬁﬂz%P%§ Voi d cgntent(is /%creased tog P
r eI the natebk diieghents cahpess § BRurdineQf. fibeBGdUMiblelit thealprry.
therefore be appreciated that with respect to applying
a force to a selected fabric, one may apply such force
19.t 0 Btte th@hst ofaiemal, whheirphjdsietabrk df H]emsht@ hss Ofintehgon of length,

ch as.,either.the fabr.ic th, wdth
widdh R rau €S 30 Sttt P Pl prgPieBnehs ol Aifafeed by
thel dpglicaabedr difoROsh etSpredehe: 6fa@rrei @f iy pélheer ehagee cp?@oiymer
of the dinenSions of length th or thickness,

Whe
whergig spigferee fsqemayaghaad agleas 8%%?f Sé‘ﬁ‘ée%fh S4dty ail@ﬂlgt%”r‘rkness Changes
1nM%ﬂ&&ﬁﬁ&xﬁbbﬁkﬁ@ﬁﬁgﬂﬁ@@ﬂ§lOn then agai n changes in
value (e.g. the fabric seeks to return to its origina
di mensi ons) which then leads to the formati on of one
20.07 PheRhAGY dlchairRft WRESSsaid Rkt &% @ﬁfpf!e@@nd\’gﬁg E‘oﬁqﬁ%e hgrce
is renoved the network of el enents, which have been
conpressed, nmay undergo recovery, and as not ed above,
214 o S oF R b s R e Ry AR IS 2B Mlesing
convenmegacmmnwdmpr@ssmamdume@mmmngﬁmdwmkbﬁdmmmukmeegkmm
[.L.owed by renoval of the force
mm<ﬁg%o§%%§§ﬁé%re po&?wéhould be understood that one
rraysaei\ﬂealtrvﬁhloﬁielgmenth dada diereasiomsf Bhgth ewigthhandrvd ttocknassdtdil one
angd/ or . t hi s of the fabric wt simlar result. .
ot PP 1l HoREkRay PEmias oot hygu® ucGon R fotes in e
preﬁhnﬁedﬂtSdn@m)S sa(ldl ﬁcﬁ'lgﬂhhr ortadtite @egblirdrck @SS paitl forakeis irérdshed and at

Accor n con ext of the present
leags;ong Pig H%Sth%ﬁ‘é‘d'ﬁi@d@f ‘iiE‘“eSS & iilé?%/iBrVi%ltHSfO 8B P2 plurality of
voifl€. g. a fabric), which fabric, when undergoing a
change in dinmension (either increasing or decreasing
one of the length, wdth or thickness), wll cause one
22.0r &cHénﬂEﬁlmécMarfPJal ﬁl@hdﬁatﬁdﬁ JoRéHmpddRbMptifie: POl i shi ng
pad volume. In such regard, it nmay be appreciated then
Meannet‘éorg of elghpns disprased Witk 4 RUYRST di mensi on of
nQ;%alal’Myq)tf Roia§ erBb&ﬁﬂﬁéﬁadoﬁndt he network of elenents,
and hen"all om ng for recovery, one may formvoids as
t heat frastigaroktiapfof edig netnlo§< qfglenisats inepaneptaddd at least mpertion of said
hQrink in one or nore dinensions, along with any
associ ated pol yner or reactive prepol yner, thereby
resulting in void formation. [0046] Furthernore, it
nay ' at for a given fabric, one nay
T‘%éia f)&g%ﬂc?ij‘? %‘I#Fc dependi ng upon its eI astic
charandéﬂhmtaqswieﬂglpmne>ﬁmmﬂm0gnfesponse) whi ch

r be enpl oyed for void fornmation.
naﬁﬁé)%8ﬁ§5 dyh?%%'present invention, it is

cond eipldineda tpaad oft v uhels i 000800, uthor a gi ven appli ed
force and correspondi ng di nensi onal change, have an
el astic recovery of 1.0 %99% including all val ues
and increnents therein. The fabric may al so have an
el astic elongation of up to and including 200% al ong
with the indicated elastic recovery characteristics.
As may be appreciated, relatively greater anount of
el astic recovery will lead to relatively higher |levels
of gas to be drawn into the nold, thereby providing
relatively higher armount s of vord fornation Along
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8. The nethod of claim1l wherein:the conposition is
provi ded by placing the network of elenents into a

woredod/ 1238 t hereaft er i ntroduci ng at | east one BPET/UK08/078610

pol ymer and the reactive prepolynmer into the nold. 9.
The nethod of claim1 wherein: The first gas is
i ntroduced to the conposition during a gelation of the
conposition in a nold. 10. The nethod of claim1l
wherein: at |east a portion of the network of elenents
is connected to at |east a portion of the voids. 11.
25.TheTheatal oticlaifn 22 wharein: wherei n: the network of el enents
is i i.ng . 12. The nmethod of claim1 wherein:
théhgé¥agggggﬁhgl%ﬁents is provided in a layer within
t hethpaads dBoprisd €0% et T obihe edlammof thedped.ei n: at | east a
portion of the network of elenents is hydrophilic. 14.
The nethod of claim1l wherein: the network of elements
26.ConTieipaé of éaipl 2 whdréiy: of fi bers. 15. The net hod of
claim 14 wherein: the fibers are provided in a form of
a fUHPILhas OGN et hod of clai m 14 wherein: the
fi bé Soiad @niprioy s@es25% oftheabmRfof thepaget . 17. The
method of claim1l wherein: at |east a portion of the
network of elenents is soluble in a presence of a
27.5| Ur'feYpall 9EEaiM 3 whdi@npad when the pad is used for
polishing.18. The nethod o f claim 17 wherein: the
net G PEVEkof glepgRi issNECERPIGCERE a plurality o f fibers
soluble in the slurry. 19. The nmethod o f claim1,
wherein said network of elenments has a di nensi on of
28.| enbetpad @of eleim Zheheseint hi ckness, and one of said
l e ' ql [ ' ' hanged b y
thgﬂgg%wp%g#?ggkg§Hgﬁ?gg%gngéﬂgﬂghgggg ﬁgé of one of
said polyner or reactive prepolyner, wherein said
for ' 10}V at least one o f said | ength,
29mﬁdﬁ%12§8§§f' I C n%%s changes in value to formone or
a pdtlmastl al goytiamfof viwi ndsvorR 6f eldihentanie bixbrdplolid. ¢l ai m 1
wherein said first gas and second gas conprise air.
21. A nmethod o f form ng a chem cal - nechani ca
30.pl anarpad af ¢leim 220Whesdihng pad conpri sing: providing a

conposition, the conmposition including a network o f
eIgﬁ%ﬁﬁgogﬁﬁe%?wPﬁﬁggmﬁﬁ%aB “@“ﬁgﬁ ? and a reactive

polymer; said network o f el enents has a di nensi on of
| engt h, width and/or thickness, and one o f said

3L enberpad of eltim S WhesgiRkness di mension is changed b vy
t hemaRmdrt £k i a BrfdF 6 @abkid. t he presence o f one of
said polymer or reactive prepol yner, wherein said
force is renoved and at | east one of said | ength,

3o W dfh ARG Qhinf §U GKH&RS changes in value to formone or
a plurality of voids. 22. A chem cal - nechani ca
pl athafiberaie provptstiishiong opadhegbnpri si ng: a net work of
el ements dispersed within a polyner; a plurality of
voids fornmed in the pad; and at |east a portion of
said network o f elenments is connected to at |east a
portion o f said voids. 23. The pad of claim 22
wherein: a vvooiidd ddeeffiinneess a ssppaaccee ooff
00..11 [mB to 1,000,000 nm 3 . 24. The pad of claim
22 wherein: a void defines a space o f 100 mmB to
1,000,000 mMmB .25. The pad of claim 22 wherein: the
pad has a volune; and the voids conprise 10%to 75% of
the volune of the pad. 26. The pad of claim 22
wherein: the pad has a volune; and the voids conprise
5% to 25% of the volune of the pad. 27. The pad of
claim 22 wherein: the network of elenents is
I nterconnecting. 28. The pad of claim 22 wherein: the
network of elenments is provitded in a layer within the
pad. 29. The pad of claim 22 wherein: at |east a
portion of the network of elements is hydrophilic. 30.
The pad of claim 22 wherein: the network of elenents
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