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fully charged, in emergencies, or at rest; a control mecha-
nism is provided to control the brake system to provide
linear brake feel under varying circumstances.

9 Claims, 17 Drawing Sheets

’1’:

TI
  \WERV ER /or\ mean
 ‘54

 
BMWERY BANK

11
 

’L’L

 

FMC 1018f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Page 2 of 50 FMC 1018

US 6,554,088 132
 

Page 2

US. PATENT DOCUMENTS 5,350,031 A 9/1994 Sugiyama et a1.

3 525 874 A 8/1970 T 5,372,213 A 12/1994 Hasebe et a1., , 0y 5,415,245 A 5/1995 Hammond
35667717 A 3/1971 Ben?“ 6‘ aL 5,427,196 A 6/1995 Yamaguchi et a1.

39233932: 2 11/137: $153111” 5,433,282 A 7/1995 Moroto et a1.
3,732,751 A 5/1973 Berman et a1. 5’441’122 A 8/1995 Y05h.1d.a
3,791,473 A 2/1974 Rosen 5,463,294 A 10/1995 Vald1V1a
3,837,419 A 9/1974 Nakamura 594897001 A 2/1996 Yang
3,874,472 A 4/1975 Deane 5,492,189 A 2/1996 Krelgler et a1.
3,888,325 A 6/1975 Reinbeck 594929190 A 2/1996 Yoshlda
3,923,115 A 12/1975 Helling 5,492,192 A 2/1996 Brooks et a1.
3,970,163 A 7/1976 Kinoshita 5,495,906 A 3/1996 Furutani
4,042,056 A 8/1977 Horwinski 5,495,907 A 3/1996 Data
4,095,664 A 6/1978 Bray 5,495,912 A 3/1996 Gray, Jr. et a1.
4,148,192 A 4/1979 Cummings 5,513,718 A 5/1996 Suzuki et a1.
4,165,795 A 8/1979 Lynch et a1. 5,513,719 A 5/1996 Moroto et a1.
4,180,138 A 12/1979 Shea 5,515,937 A 5/1996 Adler et a1.
4,269,280 A 5/1981 Rosen 5,545,928 A 8/1996 Kotani
4,305,254 A 12/1981 Kawakatsu 5,550,445 A 8/1996 Nii
4,306,156 A 12/1981 Monaco et a1. 5,558,173 A 9/1996 Sherman
4,313,080 A 1/1982 Park 5,558,175 A 9/1996 Sherman
4,335,429 A 6/1982 Kawakatsu 5,558,588 A 9/1996 Schmidt
4,351,405 A 9/1982 Fields et a1. 5,558,595 A 9/1996 Schmidt et a1.
4,354,144 A 10/1982 McCarthy 5,562,565 A 10/1996 Moroto et a1.
4,400,997 A 8/1983 Fiala 5,566,774 A 10/1996 Yoshida
4,405,029 A 9/1983 Hunt 5,568,023 A 10/1996 Grayer et a1.
4,407,132 A 10/1983 Kawakatsu 5,586,613 A 12/1996 Ehsani
4,438,342 A 3/1984 Kenyon 5,588,498 A 12/1996 Kitada
4,439,989 A 4/1984 Yamakawa 5,589,743 A 12/1996 King
4,444,285 A 4/1984 Stewart et a1. 5,608,308 A 3/1997 Kiuchi et a1.
4,470,476 A 9/1984 Hunt 5,614,809 A 3/1997 Kiuchi et a1.
4,495,451 A 1/1985 Barnard 5,621,304 A 4/1997 Kiuchi et a1.
4,511,012 A 4/1985 Rauneker 5,632,352 A 5/1997 Jeanneret et a1.
4,533,011 A 8/1985 Heidemeyer 5,635,805 A 6/1997 Ibaraki et a1.
4,562,894 A 1/1986 Yang 5,637,987 A 6/1997 Fattic et a1.
4,578,955 A 4/1986 Medina 5,643,119 A 7/1997 Yamaguchi et a1.
4,583,505 A 4/1986 Frank et a1. 5,644,200 A 7/1997 Yang
4,588,040 A 5/1986 Albright, Jr. et a1. 5,650,713 A 7/1997 Takeuchi et a1.
4,593,779 A 6/1986 Krohling 5,650,931 A 7/1997 Nii
4,597,463 A 7/1986 Barnard 5,653,302 A 8/1997 Edye et a1.
4,611,466 A 9/1986 Keedy 5,656,921 A 8/1997 Farrall
4,631,456 A 12/1986 Drescher et a1. 5,664,635 A 9/1997 Koga et a1.
4,680,986 A 7/1987 Elsner 5,667,029 A 9/1997 Urban et a1.
4,697,660 A 10/1987 Wu et a1. 5,672,920 A 9/1997 Donegan et a1.
4,765,656 A 8/1988 Weaver 5,697,466 A 12/1997 Moroto et a1. ............. 180/65.2
4,774,811 A 10/1988 Kawamura 5,704,440 A 1/1998 Urban et a1.
4,815,334 A 3/1989 Lexen 5,705,859 A 1/1998 Karg et a1.
4,862,009 A 8/1989 King 5,713,425 A 2/1998 Buschhaus et a1.
4,923,025 A 5/1990 Ellers 5,713,426 A 2/1998 Okamura
4,951,769 A 8/1990 Kawamura 5,713,814 A 2/1998 Hara et a1.
4,953,646 A 9/1990 Kim 5,722,911 A 3/1998 Ibaraki et a1.
5,053,632 A 10/1991 Suzuki et a1. 5,725,064 A 3/1998 Ibaraki et a1.
5,117,931 A 6/1992 Nishida 5,755,303 A 5/1998 Yamamoto et a1.
5,120,282 A 6/1992 Fjallstrom 5,757,151 A 5/1998 Donegan et a1.
5,125,469 A 6/1992 Scott 5,767,637 A 6/1998 Lansberry
5,172,784 A 12/1992 Varela, Jr. 5,773,904 A 6/1998 Schiebold et a1.
5,176,213 A 1/1993 Kawai et a1. 5,775,449 A 7/1998 Moroto et a1.
5,193,634 A 3/1993 Masut 5,778,326 A 7/1998 Moroto et a1.
5,249,637 A 10/1993 Heidl et a1. 5,778,997 A 7/1998 Setaka et a1.
5,255,733 A 10/1993 King 5,785,136 A 7/1998 Falkenmayer et a1.
5,291,960 A 3/1994 Brandenburg et a1. 5,785,137 A 7/1998 Reuyl
5,301,764 A 4/1994 Gardner 5,785,138 A 7/1998 Yoshida
5,318,142 A 6/1994 Bates et a1. 5,786,640 A 7/1998 Sakai et a1.
5,323,868 A 6/1994 Kawashima 5,788,003 A 8/1998 Spiers
5,327,987 A 7/1994 Abdelmalek 5,788,004 A 8/1998 Friedmann et a1.
5,327,992 A 7/1994 Boll 5,788,006 A 8/1998 Yamaguchi et a1.
5,337,848 A 8/1994 Bader 5,788,597 A 8/1998 Boll et a1.
5,343,970 A 9/1994 Severinsky ................ 180/65.2 5,789,881 A 8/1998 Egami et a1.
5,345,154 A 9/1994 King 5,789,882 A 8/1998 Ibaraki et a1.
5,345,761 A 9/1994 King et a1. 5,791,426 A 8/1998 Yamada et a1.
5,346,031 A 9/1994 Gardner 5,791,427 A 8/1998 Yamaguchi et al.

Page 2 of 50 FMC 1018f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Page 3 of 50 FMC 1018

US 6,554,088 132
 

 

 

Page 3

5,799,744 A 9/1998 Yamaguchi et al. 6,109,025 A 8/2000 Murata et al.
5,806,617 A 9/1998 Yamaguchi et al. 6,116,363 A 9/2000 Frank ........................ 180/65.2
5,820,172 A 10/1998 Brigham et al. 6,131,538 A 10/2000 Kanai
5,823,280 A 10/1998 Lateur ....................... 180/652 6,131,680 A 10/2000 Nii et al.
5,823,281 A 10/1998 Yamaguchi et al. 6,146,302 A 11/2000 Kashiwase
5,826,671 A 10/1998 Nakae et al. 6,161,384 A 12/2000 Reinbold et al.
5,831,341 A 11/1998 Selfors et al. 6,190,282 B1 2/2001 Deguchi et al. ............... 477/5
5,833,022 A 11/1998 Welke 6,209,672 B1 4/2001 Severinsky ................ 180/652
5,839,530 A 11/1998 Dietzel 6,232,733 B1 5/2001 Obayashi et a1.
5,839,533 A 11/1998 Mikami et al. 6,278,915 B1 8/2001 Deguchi et al.
5,841,201 A 11/1998 Tabata et a1. 6,300,735 B1 10/2001 Stemler
5,842,534 A 12/1998 Frank ........................ 180/652 6,307,276 B1 10/2001 Bader
5,845,731 A 12/1998 Buglione et al. .......... 180/65.2 6,315,068 B1 * 11/2001 Hoshiya et al. ............ 180/65.2
5,846,155 A 12/1998 Taniguchi et al. 6,318,487 B2 11/2001 Yanase et al.
5,862,497 A 1/1999 Yano et al. 6,330,498 B2 * 12/2001 Tamagawa et al. ........... 701/22
5,865,263 A 2/1999 Yamaguchi et al. 6,338,391 B1 1/2002 Severinsky et al. .. 180/65.2
5,887,670 A 3/1999 Tabata et al. 6,359,404 B1 * 3/2002 Sugiyama et al. .......... 318/432
5,890,555 A 4/1999 Miller 6,394,209 B1 5/2002 Goehring et al. .......... 180/65.4
5,893,895 A 4/1999 Ibaraki 6,470,983 B1 * 10/2002 Amano et a1. ............. 180/652
5,898,282 A 4/1999 Drozdz et al.

5,899,286 A 5/1999 Yamaguchi et a1. OTHER PUBLICATIONS

37333721; 2 $1333 gloom t 1 180/656 Bullock, “The Technological contraints of Mass,Volume,, , runner e a . ............ . - - :9

5,934,395 A 8/1999 Koide et a1. ............... 180/65.2 PDynamlc Power Range and Energy capacny ‘ ‘ ‘ SAE
5,969,624 A 10/1999 Sakai et al. ................. 340/636 aperNO' 891659. 1989:
5,979,257 A 11/1999 Lawrie Electric and Hybrid Vehicle Technology, vol. SP—915, SAE,
5,982,045 A 11/1999 Tabata et al. Feb 1992
5,986,376 A 11/1999 Werson Wouk, “Hybrids: Then and Now”, IEEE Spectrum, vol. 32,
5,993,350 A 11/1999 Lawrie et al. Jul. 7, 1995.
5,993,351 A 11/1999 Deguchi et al. ............... 477/5 Bates, “Getting a Ford HEV on . . . ”, IEEE Spectrum, vol.
5,996,347 A 12/1999 Nagae et al. 32, 7, Jul. 1995.
670067620 A 12/1999 Lawn?“ a1~ King et al, “Transit Bus takes . . . ”, IEEE Spectrum, vol. 32,
6,018,198 A 1/2000 Tsuzuki et al. Jul. 7 1995.
6,018,694 A 1/2000 Egami et al. ............... 701/102 Y ’ h. “T t dies asoline/electric h brid S S-
6,019,698 A 2/2000 Lawrie et a1. arflaguc 1’ .Oyo a I.” . g y y
6,026,921 A 2/2000 Aoyama et a1. ........... 180/65.2 “in >Am0m0nve Eflgmeer”18) Jul 1997’ PP 55—58~
6,048,289 A 4/2000 Hattori et a1. 477/15 Wilson, “Not Electric, Not Gasolme . . . ”,Autoweek, Jun.
6,053,842 A 4/2000 Kitada et al. ......... 477/5 2, 1997, pp 17-18~
6,054,844 A 4/2000 Frank .......................... 322/16 Bulgin, “The Future Works, Quietly”, Autoweek, Feb. 23,
RE36,678 E 5/2000 Moroto et al. 1998 pp. 12—13.
690599059 A 5/2000 SChmidt-Bkaen “Toyota Electric and Hybrid Vehicles”, a Toyota brochure.

2783:??? 2 23888 Slag?” ft 111. Nagasaka et al, “Development of the Hybrid/Battery, , ae a e a. :9 _

6,081,042 A 6/2000 Tabata et a1. ECU . . . , SAE paper 981122, 1998, pp. 19 27.
6,098,733 A 8/2000 Ibaraki et al. * cited by examiner

Page 3 of 50 FMC 1018f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Page 4 of 50 FMC 1018

US. Patent Apr. 29, 2003 Sheet 1 0f 17 US 6,554,088 B2

 

F/é. /

E (PE/0R ART)
3 \80 _

k.u.

é \50 REEMNE EUEL \(‘HOSO/ / /
m CONSUMPUON / \15/°
Lu {GAL/HP-Hm \00‘70/ / / r257
Z V20 /1) / f
g / // / /
Lu \0 C, / //// / / ‘60 /o
g 90 MAXIMUM / / / / .’ //
v ENGWE \ _, / // / 5/
g POWER \ / / / / / / / ,’L\O°/

é} ~ 5—”~~~~~~ / ’ 2,507
o LMIEE Em AVERAGE ,, 00/0 ~ ~ Powaz REQWREME‘ES' .. f ,/ ,5

5,000 4,000 5,000 6,000
 

ENENE 5EEE0 (RPM)

F76. 2

MAXlMUM ENmNE

4° ‘POWEKZ 
 

ENC-AME

30 OPERATNG KELM NE FUEL/
CONSUMPUON,

'20

LAKE CAR / /
NERAGE PowErL/

‘0 REQUREMENTS’

POWERONTHEENmNE5mm,(HP)
'—

_—___,..'-—’

  

\,000 2,000 5,000 4.000
ENGANE sPEED, (RPM)

Page 4 of 50 FMC 1018f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Page 5 of 50 FMC 1018

US. Patent Apr. 29, 2003 Sheet 2 0f 17 US 6,554,088 B2

 

  
  

 

 

g:

S
(2

:19) ch
6 \O

é 0
\

ii 4 "‘§

{2 E ‘— [HI
é”
; F’—

%
1\

§\NVERTER/CHARGER

EH

F/é.3
L0
J’

Page 5 of 50 FMC 1018f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


