
UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

11/283,137 

82328 
Maiorana, PC - lnvently 
24840 Harper Ave. 
Suite 100 
St Clair Shores, Ml 48080 

FILING OR 3 71 (C) DATE 

11/17/2005 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Martin Koehler 5438.00300 
CONFIRMATION NO. 3291 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!1]!~1!~1! ~!11~~1~ 11111111111111111111111111111 

Date Mailed: 10/18/2018 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/02/2018. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/tmwilliams/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

11/283,137 

141471 

FILING OR 3 71 (C) DATE 

11/17/2005 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Martin Koehler 5438.00300 
CONFIRMATION NO. 3291 

POA ACCEPTANCE LETTER 
Maiorana, PC - lnvently Automotive 
24840 Harper 111111111111111111111111]~!1]!~1!~1! ~!11~~1~ l!l~ll lllll 111111111111111111 
Suite 100 
St. Clair Shores, Ml 48080 

Date Mailed: 10/18/2018 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/02/2018. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/tmwilliams/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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From:Maiorana PC To:POA 10/02/2018 11:33 

oeN""l~J~~ilwrm 
OCT O 2 2018 

LAW OFFICES 

CHRISTOPHER P. MAIORANAP.C. 
24840 HARPER A VENUE, SUITE 100 

ST. CLAIR SHORB~. MICHIGAN 48080 

CHRISTOPHER P. MAIORANA 
ROBERT M. MILLER 

(586) 498-0670 
Fax {586) 498--0673 

maioranapc.com JOHN J. IGNATOWSKI 

TO: 

COMPANY: 

RE: 

FILE NO.: 

FAXNO.: 

FROM: 

DATE: 

FACSIMILE MESSAGE 

United States Patent and Trademark Office 

Serial No. 11/283,137 - Filed: 11/17/05 -Patent No, 7.925.426- Issued· 04/12/1 I 

5438.00300 

571-273-8300 

Christopher P, Maiorana 

October 2 20 I 8 TIME: 

TOTAL NUMBER OF PAGES _2_ (including cover sheet) 

#529 P.001/002 

PATE!NTS,TRADEMARKS 
& COPYlllOHTS 

If you do D.Q! receive any of these pages, please telephone us at (586) 498-0670 m: telefax us at (586) 498-0673 . 

COMMENTS; 
... J •. 

ATTACHED: POWER OF ATTORNEY BY APPLICANT (1--page). 

The information contained in this facsimile message is privileged and confidential infonnation intended only for the individual Ot' entity named above. 
If the reader of this message is not the intended recipient (or the employee or egeut responsible for delivering tills message to the intended recipient), 
you are hCt'Cby notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this 
communication in c:rror, please immediately notify us by telephone and return th.e origiaal communication to us at the above address via the U.S. Mail. 
Thankyou. 

PAGE 1/2 • RCVD AT 1012/2018 11:37:20 AM [Eastern Daylight Time)• SVR:W.PTOFAX-003/16" DNIS:2738300 • CSID:5864980673 • DURATION (mm-ss):00-59 
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From:Maiorana PC To:P0A RECE\VEO 10/02/2018 11:33 
CENTPW-fAXC2~!A 

#529 P.002/002 

OCT O 2 2018 

I 
I hereby revot<e all orevious powens of attornev 11tven In the m,ollcatlon Identified In the attached Cransmlttal Jetter. 
[II ' hereby appoint Practitioner(&) asaoc:lated wttt'I the followtng CWitomer Number ae myk:1111 attamey(a) or agent(a). and to 

transact all bWIIMl:$9 In the United States Patent. and TnaCNMark Office CCIIIWMlcted therewflll forlMI ~ reremaced 
In the attaohed lranmmlttal letter (fonn PTOJAIA/82A or equivalent): 

1141471 I OR 

D f hereby appoint Pradflioner(a) named below as my/wr attorney(•) or agant(s), and to ttanaact all buefnen In the 
United S1atM Patent and Trademark Offloe comectec:t therewllh far the appRcetlon rerenincad In tha auached 
tnmsmllt.al leltl!lr (form PTO/AIA/82.A er equlvatenf): 

Nami, 
RegflCratlon Name Resllllrdon 
Numller Himber 

... ,ease recogl'llZe or cnange me corresponaeru::e aci resa ror me appucauon lntte~ 
transmittal letter to: 

Ill The addll!U associated wttti the abolAl,,mentfaned CU.tonw Number. 

0 E address aasociated with Cllatorner Number: I I 
D Flnnor 

lndMdual N•-
Addre... 

City I SIIIID I I ZlpJ 
Country 

TalaMOM '! I Email' I •1 

I am the Appilcsnt 

D Inventor or Joint Inventor · 

Q1.ega1 Rep~tlve of a Deceased or Legally lncapadtaled Inventor 
■AsllgnM Of' Per.on to Whom the Inventor la Under an Obligation to Assign 
OPeraon VVho Otherwise Shows Sufficient Prq,rtetwy Interest (e.g., a peWon Lmdar 37 CFR 1."8('b)(2) was 

aranted In the - nor Is concu~ hAwl tiled wlh this dQounent) 

I I 
A lVRE of Annlllllntb'Palilnt I 

S4gnature f.,.._ 1 I,,,,., / ... ■ -- !Dalla I A 1- It 'l__O U 
Name _J 

' IT~ne . . 
Tltt..and Cllld'I .... Ive CNl!olt,~,_., Al.ilr:lmal:MI Ina, 

.m:m, SlgnMure -Thill fotm muatbe 1/oMd by !Mappl[OMtln ~wllfl in CFR 1,83. 8M 37CFR 1.4fot lfQnDffltnqulnu--.-,,d 
ettrtlflcalloas. S!bltllTILllt• lorms fOt fflOl'O 1-n ono lfgmdure, - beloW •. 

II) "Totat or 1 tom,s .,. aJbmllled. 

Thl•-ot~i.Nq1,ll,_,byl7<:PR1.a1,1.U.0,1,H.Thltll'll:IPflllirMle~ICIOilllalrl« ........... bytllepullllo'■flldl .. lCll .. ~!ilr­
USPTOIO~ 1111 ~ Co~ IIOOIMfMll.by,S U.8.C. 122111111 S7c:;l'R 1.11 • t.14. TIU~ Jeelllir.-kl.._:, llffllCIIM lo~ 
~~~and 11Ubmt1111a thlQIIIIPltllld asipl:don lonnto 11111 USPTD. Tina wllWllf'dtpandirv 1,1X111111111~-. NII ~­
IM emount Cl""" )'OIi !WI .. IV ~ Nt form ancllaf' qglllllllona tot l1lldlanO 11111 Wlfln, IIIHUI tie NIil ea 1M Ctllllf lnbmllllOD Ollllow, u.a. Pa11111C ,1111 
Tra:knn 0fflce. U.S. 0epatmenl f:I ear-. P.O. lox 1450, Allandrlll, VA 223~1450. 00 NOT GEHD FEES OR C0MPU!1'EO F01W8 TO THIS 
ADDRESS. SEND TO: CUl!mlnlonerfar Pat.nta, P.O. Box 14!1), Almndrla, VA m13.f4IO. 

lf)Oll l'INd II~ ma.,,npeting the ltltm, o,/11~1N Md IIIJlctct cpbi 2. 

PAGE 212 • RCVD AT 1012/2018 11 :37:20 AM (Eastern Daylight Time)• SVR:W.PTOFAX-003I16 • DNIS:2738300 • CSID:5864980673' DURATION (mm-ss):00-59 

4



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

11/283,137 

82328 
Christopher P. Maiorana, P.C. 
24840 Harper Ave. 
Suite 100 
St Clair Shores, Ml 48080 

FILING OR 3 71 (C) DATE 

11/17/2005 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Martin Koehler 5438.00300 
CONFIRMATION NO. 3291 

MISCELLANEOUS NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~HIJIHHll lllll 111111111111111111 

Date Mai led: 08/08/2017 

A communication which cannot be delivered in electronic form has been mailed to the applicant. 
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Doc Code: N572 

UNITED STATES PATENT AND TRADEMARK OmGE 

APPLJCA TION NUMBER 

11/283,137 

82328 
Christopher P. Maiorana, P.C. 
24840 Harper Ave. 
Suite 100 
St Clair Shores, Ml 48080 

FILING DATE 

11/17/2005 

Cc: CHRISTOPHER P. MAIORANA, PC 
24840 HARPER 
SUITE 100 
ST. CLAIR SHORES, Ml 48080 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vuginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Martin Koehler 5438.00300 

CONFIRMATION NO. 3291 

1111111111111 ill 11111 11111 m 11111 11111 11111 11111111111!11111111111111111111111111111111111 
*OC000000093286325* 

Date Mailed: 08/08/2017 

DENIAL OF REQUEST FOR POWER OF ATTORNEY 

The request for Power of Attorney filed 07/27/2017 is acknowledged. However, the request cannot be 
granted at this time for the reason stated below. 

D The Power of Attorney you provided did not comply with the new Power of Attorney rules that became 
effective on June 25, 2004. See 37 CFR 1.32. 

D The revocation is not signed by the applicant, the assignee of the entire interest, or one particular 
principal attorney having the authority to revoke. 

~e Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(c) has not been 
received. 

D The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee. 

D The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided 
by 37 CFR 3.71. 

D The signature(s) of Yong Seok Moon. a co-inventor in this application, has been omitted. The Power of 
Attorney wHI be entered upon receipt of confirmation signed by said co-inventor(s). 

D The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and 
Trademark Office. 

D Only one Customer Number can be designated for the Power of Attorney in an application. The 
Customer Number that was captured is the first Customer Number provided on the Power of Attorney 
document. 

D A request under 37 CFR 1.48 to add an inventor was granted in this application, however, no power of 
attorney consistent with the power of attorney granted by the originally named inventive entity has been 
received. Thus, the addition of the inventor has resulted in the loss of power of attorney in the 
application. See 37 CFR 1.32(e). 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Doc Code: N572 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address:COMMJSSJONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

D The power of attorney has not been accepted because the party who is giving power of attorney has not 
been identified. Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the 
patent owner. A patent owner who was not the applicant must appoint any power of' attorney in 
compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4). 

D The power of attorney from the inventors has not been accepted because it is a copy from a prior 
national application for which benefit is claimed and the continuing application names an inventor who 
was not named as an inventor in the prior application. 

D The power of attorney from the inventors has not been accepted because the power of attorney must be 
signed by the applicant for patent. See 37 CFR 1.32(b)(4). 

D Any request to correct or update the name of the applicant must include an application data sheet (ADS) 
in compliance with 37 CFR 1. 76 specifying the correct or updated name of the applicant in the applicant 
information section. Any request to change the applicant after an original applicant has been specified 
under 37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant 
in the applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c). 

Any inquiries regarding this notice should be directed to the Application Assistance Unit at 571-272-4200. 

Application Assistance Unit 
571-272-4200 
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'From:Maiorana PC To:POA 
RECEIVED­

CENTRAL FAX CENTER 

07/27/2017 15:42 #302 P.002/002 

JUL 2 7 2017 
Pr0/AWGll(OM2) 

~ fot UMltn,ugft 1~~. 01111111111..0CSS 
U.8. Pawa and Tadenlafk Oftlcl; U.&. DS7AR1MENT OF COMMERCE 

Under Ille~ Redudl'cln Ad"' 1986, no penc,1111 aro roqlinld CO~ to• oobollan of~ ullf•• •~ • Vllld OMSCOllll'ol nll'IIIMr. 

I POWER OF ATTORNEY ~Y' !'PPLICANT J 
1 herew revoke all orevlous DOWera of attorney given In the appllcalfon ldentlfled In the attached tranamlttaf letter. 
[IJ ' hereby sppclnt Pnlditloner(II) aa&Odated wffl'l the followlng Cl.lllbnef' Number M my/oUr lllforneY(•) or agent(a), and to 

tranaact all bullnen In the United States Patent and Trademark Offlce connected therewith for the ~ Nfel1111011d 
In the attaehed bansmlttal letter (foml PTO/AAA/82A or equlvalont): 

1141471 I OR 

D I hereby appoint PnlClltioner(s) named below as my/a.Jr attomey(a) or ag91t(a), and to lranlact aa buslnea In the 
United StatM Patent and Trademark Office Cl)l'IIU!lded lherawlth for th& epplieaflon referenced In the abc:hed 
tranamlttal letter (form PTOIAW82A or equlval9t11',): 

Name 
RegllCratlcn Nam. Raglllrallcrl 
Nurnbt,- Number 

--•.•111·--·•-"" 

Please recognae or cnange me c:om,sp maence 8<l reas for me appucaaon lnme 
transmittal letter to: 

(I] The address IIUOclatod wl1fl Ille above-menlloned CultornerM,mber. 

0 E addt'ea auoela!Dd with CLlltomer Number: I I 
D Amt or 

Individual l'IIAmA 

Adelteu 

City I Stata I r 21pf 
coumry 
Tallldtona I emap· I 
am the Applicant 

D Inventor or Joint Inventor 

QLegal Repnesenlative of a Deceased or legally Incapacitated Inventor 
~Assignee or Penron to Whom the Inventor Is Under an Obligation to Aulgn 
□Person Who Otherwise Show$ SUfflalent Proprietary Interest (e.g .. a petition under 37 CFR 1.48(b)(2) waa 

aranted In the aamfcallon or is concul'l'W41Y befna flied wHh this dOouTlentl 
I I l 11 ~-··· 1VRII of Appflaant torPmnt a 

Signature //'\ 1 "'J , .. .. - - I Dn1i I I I. 1,i; '7 a t,t -
Name Gnlgl QtjtJ ' I T~ne 1'-~ ··• ·- ·, 

-- Clllefl ~Qlow,.fl-,tlyAlllllmo!IWIIIO, 

ttOm: 81Qnllfure •Thia""" mwt ii. efGl'llkl b)' !tie •pplloentln ~ with ':r7 CFR 1.'3. a.. "17 eFR 1A for .ian11u,. ..-qullwnNts MIi 
Clll'tlllcal!ane, Su&lmlt mu~ llomlll for more than c:ine slgnaluN, - below•. 

Ill .,.* °' 1 forms .,., aubmlUllld. 

Thl•--~•....,....,ll)'ll'Gffl1,111,1.---,1.e&lMl!lflllfflllltllilNqUll'8clCDoi.a.«l'llllllnaai...mt:irv..pullOClwllll\tl .. lu"9(1ndlll,._ 
IJfllTO tn ro-•J 111 \lfflllftlm. ClfflllftflU~ 11 ,-..il,lrf 111,1,e.o, t=a .wl 17 GM Ut - 1,1 ... TNI ...,.._ la UIIMINI • .. ,_I .it\lllM Ill Wl1fWi,. 
lY'lllllnQ Cl"nwtno, l""fWM(J, - .,~ N<'Offl$lt<I ~ llll'tl!tt Ille Uffl'TO. 1111'11111111_,..,..lllfle i.-. lllelNM ... -. NP/ ..,.._. IWI 
ll'ltl - at 111N Voll ,..... • _,,,,..... Nt kll'l'II 811&1/0I' ~--- llor ~ 1111 Dan1tNt, lltlDtM bll Nl'lt Ill tlle Cllllf lllfoa'rtlllfQII OllloW, U.S. It.we 1111d 
Tr.tdemart: Ollllce, U.S. Depar1nWlt of C:0-, P.O. lox 1450, ~ VA :22313-1.tSO. DO NOT SEND F&l!S 0A COl,tPIJITm P'<lflU8 1'0 THIS 
AOORESS. SEND TO: CMlm.llllonetfor Patentt, P.O. ISoK 1480, Aluancftta, VA 22S13-1C!IO. 

"'°" nHd ~ In compk,ling lhe tbrm, ctll11-Bt10-PT0-41H llfld SMICt ~ 2. 

PAGE 2/2 • RCVD AT 7/27/2017 3:44:16 PM [Eastern Daytlght Time]• SVR:W-PTOFAX-001/38' ONIS:2738300 • CSI0:5864980673' DURATION (mm-ss):00-48 
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,, /J 

• /From:Maiorana PC , To:POA 

RECEiVi::D 
CENTRAL FAX CENTEl=l 

JUL 2 7 2017 
LAW OFFICF.$ 

07/27/2017 15:42 

CHRISTOPHER P. MAIORANA.P.C. 
24840 HARPER AVENUE, SUITE 100 
Sr. CLAIR SHORES, MlcHIOAN 48080 

CHRISTOPHER P. MAIORANA 
ROBERT M. MILLER 

(586} 498-0670 
Fax (586) 498-0673 

maioranapc.eom JOHN J. IGNATOWSKI 

FACSIMILE MESSAGE 

TO: 

COMPANY: United States Patent and Trademark Office 

RE: Serial No 11/283,137- Filed: November 17, 2005 

FILE NO.: 5438.00300 

FAXNO.: 571-273-8300 

FROM: Christopher P. Maiorana 

DATE: July 27, 2017 TIME: 

TOTAL NUMBER OF PAGES _2 __ (including cover sheet) 

#302 P.001/002 

PATBNTS,TRADl'!MAlUCS 
&: COPYRJORTS 

If you do not receive any of these pages, please telephone us at (586) 498-0670 m: telefax us at (586) 498-0673. 

COMMENTS: 

ATTACHED: POWER OF AITQRNEY BY APPLICANT (1 page). 

The information contained in Ibis facsimile message is privileged and confidential information intended only foe the individual or entity named above. 
If the read~ of this message is not the ioteodcd rec:ipient ( or the employee or agent responsible for delivering this message to the intended recipient), 
you arc hereby notified thllt any dissemination, distnbution or <:0pyiag of chis c:om.munication is strictly prohibi~d. If you have:: received this 
communication in error, please immediately notify us by telephone and return the original c:ommunloation to us e.t the above address via the U.S. Mail. 
Thank you. 

PACE 1/2 • RCVD AT 7127/2017 3:44:16 PM [Eastern Daylight Time)• SVR:W-PTOFAX--001r.l8 • DNIS:2738300 • CSI0:5864980673 • DURATION (mm-ss):00-48 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

11/283,137 

82328 
Christopher P. Maiorana, P.C. 
24840 Harper Ave. 
Suite 100 
St Clair Shores, Ml 48080 

FILING OR 3 71 (C) DATE 

11/17/2005 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Martin Koehler 5438.00300 
CONFIRMATION NO. 3291 

IMPROPER CPOA LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~H!~lll!IIII 11111111111111111111111 

Date Mailed: 06/12/2017 

NOTICE REGARDING POWER OF ATTORNEY 

This is in response to the power of attorney filed 06/05/2017. The power of attorney in this application is not 
accepted for the reason(s) listed below: 

• The power of attorney is from an assignee and the statement required by 37 CFR 3.73(c) has not been 
received. 

/sstephanos/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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From:Maiorana PC To:POA 06/05/2017 14:46 #273 P.002/002 

r 

RECEIVED 
CENTRAL FAX CENTER 

lhtnbv~alt 
. afdoMiBYGMM'I In 1t.e.,ai.tkan klenliRlid In U)e.atwcMd trMllrnlttaUetter. 

■, NNtl¥ IIPPOfnt Prlldlllonu(I')....,....,, "Ylltl ttt• Mow111g e~ Nun'lber • rn,Jew at1omt1yC•l or IIQM(1), and to 
~ d 1_,1,_~ In b Unbc1 hllN·~ •nd ~ Offl0eCIOl"'i1i6CUd therowtll for N 4lpt:IIIOlticin n,,knnc,td 
1n the lllUldied 11'11nSmlttal leailr' (form PTO/AJM2A o, equlvalent): 

la232a I OR 

0 I t"lereby appoint Prllctfllonor(•) named below• myJour lltlameYC•> or arae!"I(•). and to nnuct ell bulllnffl•ln 1tta 
u~ !btN Pnnt 11nct'T....-nark Offlcl ~ Htewltt'I fa(thll applca1lbn ndtrtnCld fn1hl ~ 
tl'Msmlltat ..._. (bm PTOIAIA/82A or equiWler'II): 

R'lgln11lau ~ 
Name ...... NiliM Nwnbtr 

... ~ use racogniza or - the ce au 1reu 10nrie a . In' le 
transmlttal letter tc: 

lilJ TM llddlw- Ml'.lcl1• rj ,.th Iha llba III INl'IIIDflld ~Numbllr. 

□ E addreU MICCMltlldwll'I ~Nl.mbr.1 I 
□ 

Fl'mor 

AOdrea 

Qty , .... I I Dpl 
CoutllrY 
y: I Emll I 
amthe. 

0 Inventor or Joint lrwantor 

□Legal Repn1sentatiYe of• 0.0..Md or Legaly lncapacttated tnventor 
fl)Assignee or Per90n to \M'iom ,_ Inventor la Under.,. Oblgadon to ANlgr1 
□Person \IVho Othet'n<tN Shc;:ili#I 8ufflclent' Proprietary tntentat (e.g.,• petlllon urlder 37 CFR 1.48(b)(2) waa 

In Iha - or fl ·· belna flied with ttw · 
.A, IIQMNIIU! c,f Appl....tit for .......... ' I 

~nlllunlt _., ( /rn. I Dnil I II I IV' I,~ 
N.-ne ........,J,.,_.. 1- I 

~ - ........... .....,.w:: 
.1121&: .....,_ • TI,11 bm l'IUlt be...,_ &!yet. ..,.,._,..In ~wit,-~ CFR t,», SM S1'CFR 'IA '°1~ l't.j\lt:011•1t1 and 011• la •.Qlllml ..... t'ciiffla,fcrn,ore,._,a,,.tdgnalln, ... .,.,_., 

{I) "'Ta.fol 1 tbrm41 .. aiimllled. 

Tillif.~dliiMiiliNh It ....... ltf 17CFR 1,11, 1.tt .... 1.Q. ff ... llu; lllbl •·!'Mllftlf•Olllllln•---• Nftllll llyUi!t ..... .tlldl ltto ... (Mdt,vlhlt 
._..,.010..-,..,...-1m1c.._CrifCznrCr11f'w~br.$41·1,1.$.C,.12;1.-:r,CFRt.t,ar1111.M,TN!t~--....._1aw.,-,U11Ntc>~ 
~ .................. ..., ............ _....., .. l~.,lliiiflilffllt.PllltuaPTn ~--,Np41111flne ..... tlllf ........ ..._ Mi....,...,.. ..... 
....., - •- ,cu ....,.1o_,.._ iN farfll """"""0-4a He.• r. l'INIIYarlt. W. ......._ tlhlllllll Ilia ...... ._ Olllllf ~ 0---. u.a . .....,. _, 
~ Olilllt, U.I. 0qaul!tail II QlnillllQ, P,0, la!r "'50, ~ YA mt:t-14il0'. 00 NOT SEND fEE8 Oft ca.tP\.ElED f'CftNIS TO THIS 
~. IIND 10: C iJI ulaur for....._ P.O. lmr 14IO,, A1u1nc1r11. VA m11-1 ...... 

ltyw r.«I r ltt•rn III ciomplllil(J the ltlrm, e., MCJO.P10-lfH w·,,,_, op11i,n 2. 
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From:Maiorana PC 

CHRISTOPHBR P, MAIORANA 
ROBERT M. MILLER 
JOHN 1. IGNATOWSKI 

TO: 

To:POA 
RECEIVED 

CENTRAL FAX CENTER 

JUN O 5 2017 

LAW OFFICES 

06/05/2017 14:46 

CHRISTOPHER P. MAIORANA.P.C. 
24840 HARPER AVENUE, SUITB 100 

ST. Cl.Am SHORES, MtCHI<lAN 48080 

(586) 498-0670 
Fax (586) 498-0673 

maiorampc.com 

FACSIMILE MESSAGE 

COMPANY: United States Patent and Trademark Office 

#273 P.001/002 

PATENTS, TR.ADBMARKS 
& COPYIUGHTS 

RE: 

FlLENO.: 

Serial No. 11/283,137 - Filed; 11/17/05 - Patent No 7,925,426- rssued· 4/12/11 

5438.00300 

FAX NO.: 571-273-8300 

FROM: Christopher P. Maiorana 

DATE: Junes, 2011 TIME: 

TOT AL NUMBER OF PAGES _.,1_ (including cover sheet) 

If you do !!Q!receive any of these pages, please telephone us at (586) 498--0670 .m: telefax us at (586) 498--0673. 

COMMENTS: 

ATTACHED: POWER OF ATTORNEY BY APPLICANT (I pa~e). 

The information contained in this facsimile message is privileged and confidential information intc:nded only fur the individual or entity named above. 
If the reader oftbis mc5sagc is not the intended recipient (or the employee or ageat responsible for delivering this message to the intended recipient), 
you lll'C hereby notified that any dissemination. distribution or copying of this communication is strictly prohibited. If you have received this 
communication in CJTOT, please irnmediatdy notify us by telephone and return the original communication to us 81 the above address via the U.S. Mail. 
Thank you. 

PAGE 1/2' RCVOAT 6/5/2017 2:47:47 PM [Eastern Daylight Time]' SVR:W.PTOFAX-00117' DNIS:2738300 • CSIO:5864980673 • DURATION (mm-ss):00-39 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER PATENT NUMBER 

11/283,137 7925426 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

GROUP ART UNIT FILE WRAPPER LOCATION 

3661 9200 

1111111111111111111111 m~mmmm11 ~111~,1 11111111111111111111111 

Correspondence Address/Fee Address Change 

The following fields have been set to Customer Number 82328 on 01/09/2014 
• Correspondence Address 
• Maintenance Fee Address 

The address of record for Customer Number 82328 is: 

82328 
Christopher P. Maiorana, P.C. 
24840 Harper Ave. 
Suite 100 
St Clair Shores, Ml 94303 

PART 1 - ATTORNEY/APPLICANT COPY 
page 1 of 1 
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Receipt date: 12/10/2007 

INFOR MATiON DISCLOSURE 
STATEMENT BY APPUCANT 

IDS 

Sh~H~1 2 Of 3 

--- ---
E>:s.m1nf.it 

Initials 

__,_, 

E>:<lmin~r 
ln\tiaJs 

Cltt~ 
No. 

A 

a 
C 

0 

E 

F 

G 

H 

J 

K 

L 

M 

N 

0 

ette 
No, 

Doc.utn(~nt Nurnb~~f 
!Vambf?rlKYnd Code 

us- 4347496 

l US, 
! 445%7·1 

US,· 531597? 

US• 5929t';Qg 

US-· 5999864 

VS· 60MS37 
! 

6307277 ! US--I 

us- 6370472 

ut1- 6427107 

US· 6465908 

us~ fi522955 

! lJS ... 
! 

6662642 
! 

67f}1697 ! .us.-. I 
! us-- fS8094.29 ! 
I 
! 
! us~. !1838$S$ I 

t)ocua1:~~nt N l:; rnt~~lf 
Coun.!ryll,Jumber/Kjnd Cade 

iCuong ~~guyen/ (04/15/2012) 

! 
Applk:ation Numb.M ! ·11i28S-S37 ! 

! 
! 

FJHng Dale ! 11/17/2005 ! 
! 

First Named Inventor Ms.ttin Ktl~,b!er 
,.. ............ ...,._.., ,.,_..._..._..._..._..., 

Art Unit 3661 ~-- ,,. .................. ...,,. ___ ,._...__,,. ... ...,..,,,._...,,,.,.,,,,. .............................. ...,._ 

I Exs.m.im~r Name Nguyen, Guong H -I 
! Attonwy DiJC!l:et NwnL'<,r i\.fT'S,-..iCilt.JS 
! 

Puh!lc-at1on Date 
tW?1·C1'(1•}".l,3/V 

OBt:3'1/1982 

05/16/2000 

i0f23/2001 

Qil:/09/2002 

0713012002 

10/i5/2t."'02 

02/i 8/:,~003 

12i16/2003 

CK}/09/2004 

1tV26/2004 

0 i A)-11~'005 

Pu!JHcatlon Oate 
rrun•dfi·YYW 

Name 

Yang 

Tama! et al 

Fossaen 

CMiuel a! 

Kan ... ppana at a! 

Coltmm 

S.re<;,d et al 

Ch::~tHefd 

Frank 

Bemeis et al 

Ra,evanl 
lnformation 

Helevant 
mtoririatkm 

., 

T 

• EXAl'AlNER: lnitial lf refurenc~ Mnsidered, wtl~tlmr or not dtalion is in c<inlonnanc.e \'<'ith MPE? 009. Drnw iine lhroBgtl dtanon il nol in 
cc,:.mfonnance and not t'>'~nslder~d. !nc!,,,::ie ,::{1py oi tr.is form \"11t:'l ,10>.1 co.-nmm'lic.atlm1 to applicam .. 

This collection c,! lnforrmin◊r: is rn,:,ui.-oo by 37 CRR l .~7 am:\ 1.tta. The infoffnatlon i,s r;;,qt;ff~d to obtain -Or 1-e!ain a b(mefil by the f.<lJblic 
whi~~ i~. so !U~::- {a.Tid by the USPTO to pro-...~ss) ~n a.pplicatit~1. ·Ct~~tKfHntiaHty is gi"l>..,etned b)t :~ tJSC 122 ~nd ~~·l (>fR i:. '1 l and 1 i4. 

SENC TO: Comm!$sltirtier fur Pai~nt>:<., P.O, Bc.l< H,$0, -~li1:ii:andrl,$, l/A :ii~1S-·14&t 

ALL. REFERE~~CES crn✓SIDERED EXCEPT WHERE L.INED THROUGH. /CHNi (04/15/20'12) 
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Receipt date: 12/10/2007 

,¾.,pHc,;i!ion Nt.mtmr 1·v;,-i:s:1137 ---- ' ' 

INFORMATION DISCLOSURE Filing Date 11/17/2005 

STATEMENT BY APPLICANT First Named .!rwen!or Marlin Koebier 

IDS Art Unit 366'! 
............. __ ,,. ......... ...,,.,,. ... _ 

.E>:amin~?r N;;une N91.1yen., Cuong H 

SMel 3 of if Attorney DcKket Nwnber MTSY101/US 

1-------- ___ ,,,_ _____________ ...., _______ _ --------------------------
Examiner Cite 

lnlti-:$!& N<.:,. 

Examiner 
Initials 

B USv 6877488 

0 US• 2004l013S3SB 

us-

us--

Cite ! Document Nurrib~~r 
! 

Ne). ! Cwmk>p'Numb$rlKind Cod$ -------, 
! 
! 

I 

/Cuong Nguyen/ (04i15/2012) 

04/i2/2005 

08109/2005 

Public-alkln !Jal€, 
mm-dd•y;,-yy 

Frank 

Name 

Name 

f{e!evant 
ln1ormatlon 

ReleYant 
!nf.ormHtion T 

' ~-XA!>-•Ht<IEH: ;11tt1al ii i-$/e,·sn,,e ¢◊ilsider,,xt -~11etn.,.1 e.,r not diati,:m .is in ,::on!i.,rmanc,,~ with Mf'EP H(~). Cli-aw !;n$ !nroL1<'1i, ~it,uion i! 1wl in 
co:1forrti~~t..~ a~,d not o;)nsid~r~, lnciude 0...-)P}t ◊t thi~ n.irn, ,._~;rn ~,a;-tt cornrtHJnic.allon Jo a:ppilca: .. 1t ... 

This 0.-1\!eciion. of lf1!ormatl-on h, req1.=ir,,d O>' ;U i.,':F-R t .97 and 1.9l~. The lr1lomiation i& mqBirn,1 t,:-, oM,iin ,:;<t mtalri a Mn.,!i! by the J)litil,c 
wNt;h i$ tt, file (;md by the US PTO !◊ pr01;e-s$) M applit.'sSt:ori. Gor;fa:lef'l!imii:>,' l& ,10,,z,mad t,y ;'~5 USC 'l ;?2 and 37 Cff.l i, i 1 and 'i .1--l. 

SENO TO: CommiSiS\01,~r for ~atenm, P.Q, B~)l( 145-0; A!exar,<.lrla, VA Z2StS-14SO, 

ALL REFERE~JCES crn~SiDERED EXCEPT WHERE UNED THROUGH. /CHN/ {04/15/2012) 
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Receipt date: 12/10/2007 

,!'.\pptic;ation Number 11/,283i37 

INFORMATION DISCLOSURE Filing Date i '1 /'1 7 t2{}05 

STATEMENT BY APPLICANT First Narriect !nventor Marfa'\ Koebler 

IDS Art Uni! 366'l 

E~amim~r Name Nguf!::lt\ Cuong H 

Shef.lt ~ ot u ,<\rtomey D·OC!>,M Number MTS-'IOi/VS _.,, 

-- r-,.-,.-...... -------·----- ------------------------------------------,,.,.----11 
E~armner l ~1te 

h"::i:tkt!s I N:r~. 

A 

0 

Hmss, "GM SiJncn;iyce:r Case Histort/M101 lecture 2-2",. 12/01/1990,, pages 1-37! 
Sc,i::iety for A1.1ti:.unotive En1Jineers, lnc., \Nan--end,;J!e, USA 

CASSWY et a!" "GM Sunr,;1ycer C:ise History/M101. lecture 4-1", 12/01/1990, pages 
1··61, Sode:ty for Automotive Engineers, Im:::,$ Warrendale, USA 

LOVINS et at "\:\ilnning the OU Endgame'',, 03/01/1005, page SO, Rocky Mountain 
Xnstitute:,. Snowmass, USA 

ROOi[ et al, "The Speed of U9ht, The 1996 '>/Jodd So!ar Cha!len1Ji,:-", 1997, pa9e$ 
43--46 & 189·· 194, UNSW 

"Answers,com", pages 1~7,. Answers,corn., Mti;i;/Lwww.answers .. com/took/dr~l;:ly 

coeffis:ient-\ 

"Cell Spedfo::ation Data\ pages 1 ·2., Kokam Co,, Ltd., . .ttt!Q.iLttJ'.f~~-J&!.KQ1It~. 
rnm/prnductlornduct pdf/high power/PLY30l SLPB60460330H 70Ah Grade,pdf 

T 

! 
! 
! 

-----f>---+·~------------------------------------------~---l! 

/Cuong r,J~1uyen/ (04i15/2012) 

• !::J<.AM!NEJ':t: Initial if r~femnc~ corir.id~~red, ,,,,,1hether or Mt c,1;3,tion is in ccnfurmanc,'S \'>~th MPEP 609. Oraw Hme thr◊t.<gh c.ta.tion if ,1.1i in 
Clltd<Sfff$ance ar,.d r~tct COH$k'i$ted, $r1t:iI . .H.if2 copy ~f thi:s ta-nl'~ ~·it.h ri>..:=>:t comrrs;..:nk~..ailor: to appfa:::ar::t. 

This cotiection o! inform1s.tkln is required bt 37 CFR 1 _gt and 1. 98. The in!ormation i$ ,e-.11Jir~10 to otit,~n or ,,'Stain ;;i benefit t'>' th<"> ptib!ic 
which is !.o file {<ol"ld by the USP:TO l◊ prc,('..'ISS$) .<lfl ,,.:ip!lC<lifofl. Confidantiaiify' i5 gov,--,rned t,y $$ use l~2 and 37 CFR U'l am:! 1. "l4. 

SEND re, comrnis.;,Jon~r tor .Pat~,1s, P-0, Bo:lr H~O, AJe:>til~r!a, \l.A l-~s1s.-1~11, 

ALL REFEREf,JCES CO~JSIDERED EXCEPT WHERE LINED THROUGH. /CHN/ (04i15/2012) 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

11/283,137 

30869 7590 

LUMEN PATENT FIRM 
350 Cambridge A venue 
Suite 100 
PALO ALTO, CA 94306 

ISSUE DATE PATENT NO. 

04/12/2011 7925426 

03/23/2011 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

MTS-101/US 3291 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 1546 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Martin Koehler, Saal/Donau, GERMANY; 
Nicole G. Goldstein, Woodside, CA; 
Stephen J. Brown, Woodside, CA; 
Jason H. Harper, Pleasanton, CA; 

IR103 (Rev. 10/09) 
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ISSUE FEE AND/OR PUBLICATION FEE TRANSMITTAL 

This form is an equivalent of Part B of the Notice of Allowance and Fee(s) Due, and 
is in compliance with the requirement on how to reply to the Notice (Item II, Page 1 of Notice) 

CURRENT CORRESPONDENCE ADDRESS 

30869 -7590 

LUMEN PATENT FIRM 
350 CAMBRIDGE AVE SUITE 100 
PALO ALTO, CA 94306 

2/16/2011 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the 
United States Postal Service with sufficient postage as first class mail 
in an envelope addressed to: Mail Stop ISSUE FEE , Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450, or being facsimile 
transmitted to the US PTO (571) 273-2885, on the date shown below: 

Robert Lodenkamper (Depositor's name) 

/ Robert Lodenkamper / Reg.No. 55,399(Signature) 

2/24/11 (Date) 

Application No. I Filing Date I First Named Inventor I Docket No. I Confirmation No. 

11/283137 11/17/2005 Martin Koebler MTS-101/US 3291 

Title: POWER MANAGEMENT SYSTEMS AND DESIGNS 

Appl. Type I Small Entity I Issue Fee Due I Pub. Fee Due I Prev. Paid IF I Total Fee Due I Date Due 

nonprovisional YES 755 $300 $0 $1055 5/16/2011 

Examiner I Art Unit I Class-SubClass I 
Nguyen, Cuong H 3661 701/001 

1. Change of correspondence address or indication 2. For printing on the patent front page list firm name: 
of "Fee Address" (37 CFR 1.363): 

D Change of correspondence address attached. WMEN PATENT FIRM • 
D "Fee address" indication attached. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT. 
Unless an assignee is identified below, no assignee will appear on the patent. If an assignee is identified below, the document has 
been filed for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (8) RESIDENCE (City and State or Country) 

Motility Systems Woodside, CA 

Please check the appropriate assignee category/categories: D Individual 181 Corporation or Private Group Entity D Government 

4a. The following fee(s) are submitted: 4b. Payment of fee(s): 

181 Issue Fee D Check is enclosed 

181 Publication Fee 181 Payment by credit card (form is attached) 

D Advance Order · # of Copies __ D The Director is hereby authorized to charge the required 
fee(s), any deficiency, or credit any overpayment, to 
Deposit Account No. (enclose extra copy) 

5. Change in entity status (from previous established status) 

D a. Applicant claims SMALL ENTITY status D b. Applicant is no longer claiming SMALL ENTITY status 

SIGNATURE OF APPLICANT, REGISTERED ATTORNEY, OR REGISTERED AGENT 

SIGNATURE / Ron Jacobs/ Reg.No. 50,142 DATE 2/24/11 

PRINTED NAME Ron Jacobs REG. NO. 50,142 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

30869 7590 02/16/2011 

LUMEN PATENT FIRM 
350 Cambridge A venue 
Suite 100 
PALO ALTO, CA 94306 

EXAMINER 

NGUYEN, CUONG H 

ART UNIT PAPER NUMBER 

3661 

DATE MAILED: 02/16/2011 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

11/283,137 11/17/2005 Martin Koehler MTS-101/US 3291 

TITLE OF INVENTION: POWER MANAGEMENT SYSTEMS AND DEVICES 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional YES $755 $300 $0 $1055 05/16/2011 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
PTOL-85 (Rev. 02/11) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

30869 7590 

LUMEN PATENT FIRM 
350 Cambridge A venue 
Suite 100 
PALO ALTO, CA 94306 

02/16/2011 

APPLICATION NO. FILING DATE 

11/283,137 11/17/2005 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Martin Koehler MTS-IOI/US 3291 

TITLE OF INVENTION: POWER MANAGEMENT SYSTEMS AND DEVICES 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $755 

EXAMINER ART UNIT 

NGUYEN, CUONG H 3661 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

701-001000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1055 05/16/2011 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

20



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/283,137 11/17/2005 

30869 7590 02/16/2011 

LUMEN PATENT FIRM 
350 Cambridge A venue 
Suite 100 
PALO ALTO, CA 94306 

FIRST NAMED INVENTOR 

Martin Koehler 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

MTS-101/US 3291 

EXAMINER 

NGUYEN, CUONG H 

ART UNIT PAPER NUMBER 

3661 

DATE MAILED: 02/16/2011 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 933 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 933 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 
PTOL-85 (Rev. 02/11) 

21



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with 
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to 
the requirements of the Act, please be advised that: (1) the general authority for the collection of this 
information is 35 U.S.C. 2(b )(2); (2) furnishing of the information solicited is voluntary; and (3) the 
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patent application or patent. If you do not furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 
your submission, which may result in termination of proceedings or abandonment of the application or 
expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom 
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel 
in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 
U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy 
Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part of 
that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance 
with the GSA regulations governing inspection of records for this purpose, and any other relevant 
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CPR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 

22



Notice of Allowability 

Application No. 

11/283,137 
Examiner 

CUONG H. NGUYEN 

Applicant(s) 

KOEBLER ET AL. 
Art Unit 

3661 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. IZI This communication is responsive to an interview on 1/30/2011. 

2. IZI The allowed claim(s) is/are 17, 20-22; they are renumbered as claims 1-4. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 1:8] Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. 1:8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/CUONG H. NGUYEN/ 
Primary Examiner, Art Unit 3661 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's Amendment/Comment 

8. 1:8] Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110201 
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Application/Control Number: 11/283,137 

Art Unit: 3661 

Page 2 

1. This Office Action is an answer for the Amendments to the Claims filed on 7/19/2010. 

2. Claims 17, and 20-22 are pending, wherein claims 17, and 20-21 are currently amended. 

Allowable subject matter 

3. Pending claims 17, and 20-22 are patentable over two cited references of Matsubara et 

al., or Bauer et al., because these prior art do not make obvious a method of managing the 

power consumption of a vehicle, comprising: 

(a) a computer device receiving a route; 

(b) said computer device segmenting said route into segment destinations; and 

( c) said computer device for each of said segment destinations: 

(i) calculating an optimized speed by minimizing power consumption 

over said segment destination, wherein information is (j) information 

about the external environment of a vehicle, (jj) information about 

the operational status of the vehicle, (jjj) one or more user command 

inputs, or (jv) one or more operational parameters of the vehicle are 

received as input to said calculating and analyzed by one or more 

processors; 

(ii) calculating a probable speed; 

(iii) determining an efficient speed based on said optimized speed and 

said probable speed, wherein the step of determining said efficient speed for the 

vehicle further comprises determining a historical speed for a similar destination; and 

(iv) applying the calculated power corresponding to said determined 

24



Application/Control Number: 11/283,137 

Art Unit: 3661 

efficient speed to the vehicle engine to travel said segment 

destination. 

Conclusion 

4. Claims 17, and 20-22 are allowed, they are renumbered as claims 1-4. 

5. Any inquiry concerning this communication or earlier communications from the 

Page 3 

examiner should be directed to CUONG H. NGUYEN whose telephone number is 571-272-6759 

(email address: cuong.nguyen@uspto.gov). The examiner can normally be reached on 9:30 am -

5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, THOMAS G. BLACK can be reached on 571-272-6956. The Rightfax number for 

the organization where this application is assigned is 571-273-6956. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/CUONG H. NGUYEN/ 
Primary Examiner 
Art Unit 3661 
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L26 Lll not L7 9 L26 L26 

DB=PGPB; THES=ASSIGNEE; PLUR=YES; OP=OR 

L25 L24 and process$ and (external$ or exterior$ or environ$) 1 L25 L25 

L24 20050233185 1 L24 L24 

DB=PGPB,USPT; THES=ASSIGNEE; PLUR=YES; OP=OR 

L23 L21 and sens$ and (power$ with consum$).clm. 5 L23 L23 

L22 L21 and (gps$ or navigation$) 0 L22 L22 

L2l L20 and environment$ 5 L21 L21 

L20 L19 and (regulat$ with power$) and vehicle$ 5 L20 L20 

Ll9 L18 and (power$ with consum$ with manag$) 19 Ll9 L19 

Ll8 Ll 7 and ((calculat$ or comput$ or determin$ or decid$) with power$) 27 Ll8 Ll8 

Ll7 L4 not LlO 28 Ll7 L17 

Ll_6 L15 not L14 7 Ll6 L16 

Ll5 LlO and ((calculat$ or comput$ or determin$ or decid$) with power$) 9 Ll5 Ll5 

Ll4 L13 and ((calculat$ or comput$ or determin$ or decid$) with power$) 2 L14 L14 

L13 L12 and L5 9 Ll3 L13 

L12 LlO not Lll 9 Ll2 Ll2 

Lll Ll0 and (regulat$ with power$) 10 Lll Lll 

L10 L9 and (power$ with consum$ with manag$).clm. 19 LlO L10 

L9 L5 not L8 23 L9 L9 

L8 L7 not L6 3 L8 L8 

L7 L4 and (speed$ and route$) and navigat$ 6 L7 L7 

L6 L4 and (speed$.clm. and route$.clm.) and navigat$ 3 L6 L6 

L5 
L4 and ( external$ with (parameter$ or information or data or 

26 LS L5 
environment$)).clm. 

L4 L2 orL3 47 L4 L4 

L3 Ll and @pd<=20051117 30 L3 L3 

L2 Ll and @ad<=20051117 47 L2 L2 

(power$ with consum$).clm. and (power$ with manage$).clm. and 
Ll (external$ with (parameter$ or information or data or environment$)) and 106 Ll Ll 

(vehicle$ or car$ or truck$ or automobile$) 
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CU ONG H. NGUYEN 

Applicant(s) 

KOEBLER ET AL. 
Art Unit 

3661 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­

This application is abandoned in view of: 

1. ~ Applicant's failure to timely file a proper reply to the Office letter mailed on 15 January 2010. 
(a) DA reply was received on __ (with a Certificate of Mailing or Transmission dated __ ), which is after the expiration of the 

period for reply (including a total extension of time of __ month(s)) which expired on __ . 

(b) DA proposed reply was received on __ , but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection. 

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Continued Examination (RCE) in compliance with 37 CFR 1.114). 

(c) DA reply was received on __ but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non­
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below). 

(d) ~ No reply has been received. 

2. D Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months 
from the mailing date of the Notice of Allowance (PTOL-85). 

(a) D The issue fee and publication fee, if applicable, was received on __ (with a Certificate of Mailing or Transmission dated 
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Allowance (PTOL-85). 

(b) D The submitted fee of$ __ is insufficient. A balance of$ __ is due. 

The issue fee required by 37 CFR 1.18 is$ __ . The publication fee, if required by 37 CFR 1.18(d), is$ __ . 

(c) D The issue fee and publication fee, if applicable, has not been received. 

3.0 Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of 
Allowability (PTO-37). 

(a) D Proposed corrected drawings were received on __ (with a Certificate of Mailing or Transmission dated __ ), which is 
after the expiration of the period for reply. 

(b) D No corrected drawings have been received. 

4. D The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of 
the applicants. 

5. D The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR 
1.34(a)) upon the filing of a continuing application. 

6. D The decision by the Board of Patent Appeals and Interference rendered on __ and because the period for seeking court review 
of the decision has expired and there are no allowed claims. 

7. D The reason(s) below: 

/CUONG H. NGUYEN/ 
Primary Examiner, Art Unit 3661 

Petitions to revive under 37 CFR 1.137(a) or (b ), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to 
minimize any ne!=)ative effects on patent term. 

U.S. Patent and Trademark Office 

PT0L-1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 20100721 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No.: 

Conf.No.: 

11/283137 

3291 

5 First named inventor: Koehler, Martin 

Filing date: 11/17/2005 

Title: Power Management Systems and Designs 

TC/A.U.: 3661 

Examiner: Nguyen, Cuong H 

10 Docket No.: MTS-101/US 

Customer No.: 30869 

15 Commissioner for Patents 

PO Box 1450 

Alexandria, VA 22313-1450 

Reply 

20 In response to the Office action of 01/15/2010, please reconsider the above-identified 

application in view of the following amendments and/or remarks. 

07/19/2010 EAREGAY10000002011283137 

01 FC:2253 
555.00 OP 

11/283137 (MTS-101/US) Page 1 of 4 Reply 2 
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,J 

Amendments to the Claims 

Replace all prior versions and listings of claims in the application with the following list 

of claims. 

5 1-16. (Cancelled) 

17. (Currently Amended) A method of managing the power consumption of a vehicle, 

comprising: 

(a) receiving and pmcessing da.1:a by one or morn pmcessors, the da.1:a eomprising: 

10 (i) infoFma.1:ion about the eJctemal environment of a ·,•ehide, (ii) infoFma.1:ioa 

about the opera.1:ioaal status of the vehicle, (iii) one or more coFH:Hl:and iapets, 

and (iv) oae or more opera.1:ional parameters of the vehide; and 

15 

20 

(b) ealcula.1:ing by the one or more processors an 8:f)f)lied 13ower for the Yehicle 

engine based on the receiYed and 13roeessed data, v,ik.erein the 8:f)plied 13ov1er is 

esed to manage the 13ower eonsli:mption of the Yehicle to tra-vel a route or a 

segment of a route. 

(a) a computer device receiving a route; 

(b) said computer device segmenting said route into segment destinations: and 

(c) said computer device for each of said segment destinations: 

(i) calculating an optimized speed by minimizing power consumption 

over said segment destination, wherein information is (j) information 

about the external environment of a vehicle, (jj) information about 

the operational status of the vehicle, (jjj) one or more user command 

inputs, or (jv) one or more operational parameters of the vehicle are 

11/283137 (MTS-101/US) Page 2 of 4 Reply 2 
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,., 

5 

received as input to said calculating and analyzed by one or more 

processors: 

(ii) calculating a probable speed: 

(iii) determining an efficient speed based on said optimized speed and 

said probable speed: and 

(iv) applying the calculated power corresponding to said determined 

efficient speed to the vehicle engine to travel said segment 

destination. 

10 18-19. (Cancelled) 

15 

20. (Currently Amended) The method of claim [[19]]1Z, further comprising 

continuously calculating said efficient speed #le aflf!lied f!Ovver until a final 

destination is reached. 

21. (Currently Amended) The method of claim [[19]]17, wherein the step of 

determining a target said efficient speed for the vehicle further comprises 

determining a historical speed for a similar destination. 

20 22. (Original) The method of claim 17, further comprising notifying the operator 

of the vehicle of the calculated applied power. 

11/283137 (MTS-101/US) Page 3 of 4 Reply 2 
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REMARKS/ARGUMENTS 

Remarks concerning rejections under 35 USC 112 

In response to the rejection of claim 4, the Applicant would like to point out that this 

5 rejection is moot since claim 4 is cancelled. 

Remarks concerning rejections under 35 USC 103 

In response to the 103 rejections of the claims, the Applicant would like to point out that 

the rejection is moot with respect to claims 1-16, and 18-19 since there were cancelled. 

10 Independent claim 17 has been amended and the Applicant argues that this claim is non­

obvious over Matsubara or over of Matsubara in view of Bauer. Support for the 

amendment can be found on e.g. pages 17-29 of the specification and the associated 

figures. No new matter was introduced. 

15 The cited prior art of record does not teach or suggest the combination of elements 

currently defined in indepdenent claim 1 7. Accordingly, allowance of the claims now in 

the application is kindly requested. 

20 

25 

LUMEN PATENT FIRM 
350 Cambridge Ave., Suite 100 
Palo Alto, CA 94306 

30 (650) 424-0100 

11/283137 (MTS-101/US) 

Respectfully submitted, 

/ Ron Jacobs / 

Ron Jacobs, Reg. No 50,142 
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Office Action Summary 

Application No. 

11/283,137 

Examiner 

CUONG H. NGUYEN 

Applicant(s) 

KOEBLER ET AL. 

Art Unit 

3661 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;l_ MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZI Responsive to communication(s) filed on 7/27/09 (an amendment). 

2a)0 This action is FINAL. 2b)[8J This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 1.4-8.10.11.13-17 and 19-22 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 1.4-8.10.11.13-17 and 19-22 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

1. This Office Action is the answer to an "Amendments to the Claims" received on 

7/27/2009. 

2. Claims 1, 4-8, 10-11, 13-17, and 19-22 are pending in this application. 

Response 

3. 35 USC 101 rejections mailed on 6/19/2009 are withdrawn. The examiner submits 

that independent claims 1, 11, and 17 are very BROAD based on same concepts of cited 

prior art: the pending claimed concept is not original ideas of applicants since this 

concept/solution of saving a vehicle power consumption has long been taught ( e.g., claim 

17: This claim 17 is mainly directed to a method comprising steps of managing a vehicle 

power consumption: 

- receiving, and processing input data; then 

- calculating a power consumption based on applied/required powers. 

New grounds of rejections on pending claims are found, and are presented below. 

Claim Rejections- 35 USC§ 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 

distinctly claiming the subject matter which the applicant regards as his invention. 

4. Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 

failing to particularly point out and distinctly claim the subject matter which applicants 

regards as the invention 

- This claim comprises a motor control "mechanism" controlling an application of power 

to a vehicle engine. It is unclear that claimed "control mechanism" is software 
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instructions, or hardware, or combination of software and hardware; further, what is that 

claimed "control mechanism"? 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

Page 3 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 11, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Matsubara et al. (US Pat. 6,843,337). 

Matsubara et al., and Bauer et al., already considered what applicants claim as 

their own intellectual property. 

A. These claims are directed to a vehicle's device/method to calculate that vehicle's 

power consumption with multiple processors iw~ili.P.i■.lliii for that task; it is 

obvious to one of ordinary skill in the art that "data comprise related information". 

Matsubara et al., suggest a structure, and a method to efficiently use power 

consumption in a vehicle taking into account internal ( engine water temperature), 

external environment (i.e., air temperature), engine parameters (e.g., vehicle speed, 

vehicle's load), user control inputs ( e.g., using air-conditioning or heaters), (i.e., inputting 

all control parameters), calculations to obtain that result. 

Applicants claim 2 limitations in this "physical" device: 

a processor for receiving and analyzing data (see Matsubara et al., col.4 lines 1-5); 

and 
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a processor for calculating required power (see Matsubara et al., Fig. 3, 

"CALCULATION OF TARGET AMOUNT OF IGNITION TIMING 

RETARDATION''). 

a controller to regulate/manage/distribute power from requested inputs (see 

Matsubara et al., Fig. 7, selecting a step from S54, S55, or S56 depending on 

calculated vehicle's conditions). 

It would have been obvious with one of ordinary skill in the art at the time this 

Page 4 

invention was made to implement Matsubara et al.' s invention for disclosing about above 

processor(s ), and a controller for an advantage of flexibility functions of using different 

processing units. 

B. As per claims 5-6, 8, 13-14: The rationales and reference for rejections of claim 1 are 

incorporated. 

Theses claims merely explain further about what kind of input information. The 

examiner submits that these specific information are not limitations of a claimed 

system/device. A structural component of claimed physical device is inputting ports that 

receiving information. It is obvious that any inputting information would be received by 

Matsubara et al. 's processor - ~¾t~~~~~s-~if~l~~ir-i8!mi~m~t required in claim 5, or 

vehicle operational information in claim 6/8/14 (e.g., ~tit.~pt.~S~ttt.i?awe1ght8l~elitBie), 

or in claim 13. 

C. As per claims 7, and 15: The rationales and reference for rejections of claim 1 are 

incorporated. 

It has been obvious that command inputting to a vehicle's processor is selected 

from: 
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an acceleration applied by a driver, gj a braking action 

Page 5 

applied by a driver, ir a vehicle's final destination, or a vehicle's speed (taught by 

Bauer et al.), or maximum and minimum range over which speed should adjust 

(e.g., select highway's speed), or navigation route (e.g., taught by Bauer et al., 

inputting info. For a fastest time or a shortest distance). 

These above input information have been used by a vehicle's driver (at least, above 

underlined example) to control a fuel consumption of a vehicle. 

D. As per claim 10: The rationales and reference for rejections of claim 1 are incorporated. 

Matsubara et al.'s vehicle engine is for a hybrid vehicle (see Matsubara et al., the 

abstract); or Bauer et al. teach that a vehicle engine is a gasoline combustion vehicle. 

E. As per claim 16: The rationales and reference for rejections of claim 11 are incorporated. 

It has been obvious that Matsubara et al. clearly use a storage device/a memory to 

store a disclosed process in Fig. 2; (this claimed feature was also taught by Bauer et al. Fig.I 

ref. 18). 

F. As per claim 20: The rationales and reference for rejections of claim 11 are incorporated. 

A characteristic of Matsubara et al.' s processor is continuously calculations until 

turning off a power supply to it ( e.g., until turning off an ignition key). 

G. As per claim 21: The rationales and reference for rejections of claim 11 are incorporated. 

A step of determining a vehicle speed based on input parameters was taught by 

Matsubara et al., and Bauer et al's Fig.I. 

H. As per claim 22: The rationales and reference for rejections of claim 11 are incorporated. 

It would have been obvious with one of ordinary skill in the art at the time this 

invention was made to implement Matsubara et al.'s invention for notifying a vehicle's driver 
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about calculated applied power from a display screen since that obtained information is ready 

to acknowledge a driver of his vehicle's current status (i.e., merely displaying available 

information). 

6. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsubara et al. 

(US Pat. 6,843,337), in view of Bauer et al., (US Pat. 6,895,320). 

The rationales and reference for rejections of claim 17 are incorporated. 

Matsubara et al., do not explicitly teach about i~iii~nliliiiiiit.lii©mt.i©i: 

f.gi~!i!ii~l~i to travel to the segment destination; then determining a target speed 

for the vehicle to travel to that segment destination; Ir calculating the applied power 

from the target speed. 

However, Bauer et al., suggest claimed step ofiil@Y~~iJli.giiiiil,Br©i■t:iiiii©f 11 

inputting to CPU 4, further comprises: 

Determining/selecting a route (see Bauer et al., col. I lines 53-59, and Fig. 1, 

internal/external inputs to CPU 4). 

segmenting the route into one segment destination ( e.g., this step can be skipped 

because a travel route may be only on a segment of said route); 

destination; 

determining/calculating a target speed for the vehicle to travel to the segment 

destination (see Bauer et al., commanding a gearbox 3 in Fig. I); ii calculating the 

applied power from the target speed (see Bauer et al., col. 8, lines 39-45, and claim 

14). 
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It would have been obvious with one of ordinary skill in the art at the time 

this invention was made to implement Matsubara et al.'s invention with Bauer et al., 

for calculating a proper speed according to requested power during travel on a 

distance for an advantage of using minimum energy consumption while traveling. 

Conclusion 

6. Pending claims are rejected. 

7. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CUONG H. NGUYEN whose telephone number is 571-

272-6759. The examiner can normally be reached on 9:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, THOMAS G. BLACK can be reached on 571-272-6956. The Rightfax 

number for the organization where this application is assigned is 571-273-6759. 

Page 7 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. For 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). 

Please provide support, with page and line numbers, for any amended or new 

claim in an effort to help advance prosecution; otherwise any new claim language that 

is introduced in an amended or new claim may be considered as new matter, especially 

if the Application is a Jumbo Application. 
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Title: Power Management Systems and Designs 
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Examiner: Nguyen, Cuong H 
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Customer No.: 30869 
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application in view of the following amendments and/or remarks. 
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5 

Amendments to the Claims 

Replace all prior versions and listings of claims in the application with the following list 

of claims. 

1. (Currently Amended) A device for managing the power consumption of a[[n]] 

a-atemoth'e vehicle comprising: power maaagemeflt logie Of)eraale 10 ealeulaEe a.Fl: appliea 

f)0Wer for the 1-•ehiele engine ft:om: ie:formation aeout the e~ctemal eH:viroffil'leflt of the 

1rehiele; ie:formatioe. about the operational statas of the :vehiele; oe.e or more eommaaa 

10 inputs; B.iid one or more eperatioe.al pruameters of t:ae ,,,ehiele. 

(a) one or more processors for receiving and analyzing data, the data comprising: (i) 

information about the external environment of a vehicle, (ii) information about the 

operational status of the vehicle, (iii) one or more user command inputs, and (iv) 

one or more operational parameters of the vehicle; and 

15 (b) said one or more processors calculating an applied power for the vehicle engine 

based on the received and processed data. wherein the applied power is used to 

manage the power consumption of the vehicle to travel a route or a segment of a 

route. 

20 2. (Cancelled) 

3. (Cancelled) 

4. (Original) The device of claim 1, further comprising a motor control 

mechanism, wherein the motor control mechanism controls the application of 
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15 

20 

power to the vehicle engine. 

5. (Original) The device of claim 1, wherein information about the external 

environment of the vehicle is selected from the group consisting of: the 

current location of the vehicle, the elevation of the vehicle, upcoming 

elevations of the vehicle, the current slope/grade of road, the predicted 

slope/grade of the next segments of road, traffic surrounding the vehicle, the 

location of stoplights, the timing of stoplights, a map of the roadway, the 

present angle of the sun, the predicted angle of the sun for upcoming route 

segments, the weather around the vehicle, present wind direction, the 

predicted wind direction for upcoming route segments, present wind velocity, 

the predicted wind velocity for upcoming route segments, current temperature, 

the predicted temperature for upcoming route segments, current air pressure, 

predicted air pressure for upcoming route segments, time of day, date, day of 

week, visibility, present road conditions, predicted road conditions for 

upcoming route segments, and the distance from other vehicles. 

6. (Original) The device of claim 1, wherein information about the operational 

status of the vehicle is selected from the group consisting of: the vehicle's 

current speed, the motor speed, the vehicle's current orientation, the RPM of 

the vehicle's motor, wheel rotations per minute, the battery state, the voltage 

of the battery, the amp hours from the battery, the state of the battery, 

temperature of battery, the age of the battery, and the number of times the 
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battery has charged and discharged, the tire pressure, the drag force due to 

rolling resistance of the vehicle, the weight of vehicle, the amount of air going 

to the engine, the amount of gas going to engine, and the weight of driver. 

5 7. (Original) The device of claim 1, wherein the command input is selected 

from the group consisting of: the acceleration applied by a driver, the braking 

applied by a driver, the vehicle's known or predicted final destination, the 

vehicle's known or predicted interim destination, preferred speed, maximum 

and minimum range over which speed should adjust, and preferred route. 

8. (Original) The device of claim 1, wherein the operational parameter of the 

vehicle is selected from the group consisting of: aerodynamic parameters 

(CDA), rolling resistance parameters (Crrl and Crr2), drive train efficiency 

parameters, motor efficiency parameters, and battery model parameters, 

15 battery charge and discharge relationships, type of battery. 

20 

9. (Cancelled) 

10. (Original) The device of claim 1, wherein the vehicle engine comprises an 

engine selected from the group consisting of: an internal combustion engine 

(gasoline, diesel, ethanol and other derivatives), a hybrid internal 

combustion/electric engine, an electric engine powered by the electric grid 

(plug-in), an electric engine powered by the sun (solar), an electric engine 

11/283137 (MTS-101/US) Page 4 of 10 Reply 1 

64



powered by hydrogen fuel cell. 

11. (Currently Amended) A system for managing the power consumption of a[[n]] 

aut:emoti¥e vehicle, comprising: a first iftf'Hit, operable to reeeiy;e informatioft about 

5 te.e eKteraal efl'vironment ef te.e 1;ehlole; a seoefl.EI. ffif)ut, eperaele to reeei1,•e 

iflformatien about the eperatioftal status of the vehlele; a thirEI. in:put, operable to 

reeeh•e oRe or more eommand in:puts from a El.riYer of the ,,,ehlcle; a memery 

eontainiftg vehiele i-Bformatien about ofte or mere eperatieftal parameters of the 

Yemole; flO'i'+'er managemeftt logie operable to ealm:date an applied pov;er for te.e 

10 vehiele eRgiae from the first iftf)ut, the seeofte. iftf)ut, the third iftf)ut, anEI. te.e 

memory; and a preeesser respensi1;e to the pov,'er ma:B:agemeftt logie. 

15 

20 

(a) a power management system comprising one or more processors to (j) process 

data, wherein the data comprises (i) information about the external 

environment of a vehicle, (ii) information about the operational status of the 

vehicle, (iii) one or more command inputs, and (iv) one or more operational 

parameters of the vehicle, and (jj) determine an applied power for the vehicle 

engine based on the processed data, wherein the applied power is used to 

manage the power consumption of the vehicle to travel a route or a segment of 

a route: and 

(b) a motor controller to regulate the application of power the vehicle engine 

using the determined applied power. 

12. (Cancelled) 
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13. (Currently Amended) The system of claim 11, wherein the first i~m; 

information about the external environment of a vehicle is selected from the 

group consisting of: the current location of the vehicle, the elevation of the 

vehicle, upcoming elevations of the vehicle, the current slope/grade of road, 

the predicted slope/grade of the next segments of road, the vehicle's known or 

predicted final destination, the vehicle's known or predicted interim 

destination, traffic surrounding the vehicle, the location of stoplights, the 

timing of stoplights, a map of the roadway, the present angle of the sun, the 

predicted angle of the sun for upcoming route segments, the weather around 

the vehicle, present wind direction, the predicted wind direction for upcoming 

route segments, present wind velocity, the predicted wind velocity for 

upcoming route segments, current temperature, the predicted temperature for 

upcoming route segments, current air pressure, predicted air pressure for 

upcoming route segments, time of day, date, day of week, visibility, present 

road conditions, predicted road conditions for upcoming route segments, and 

the distance from other vehicles. 

14. (Currently Amended) The system of claim 11, wherein the seeend i~m; 

information about the operational status of the vehicle is selected from the 

group consisting of: the vehicle's current speed, the motor speed, the vehicle's 

current orientation, the RPM of the vehicle's motor, wheel rotations per 

minute, the battery state, the voltage of the battery, the amp hours from the 
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battery, the state of the battery, temperature of battery, the age of the battery, 

and the number of times the battery has charged and discharged, the tire 

pressure, the drag force due to rolling resistance of the vehicle, the weight of 

vehicle, the amount of air going to the engine, the amount of gas going to 

engine, and the weight of driver. 

15. ( Currently Amended) The system of claim 11, wherein the third ie.put is one 

or more command inputs selected from the group consisting of: the 

acceleration applied by a driver, the braking applied by a driver, the intended 

destination, preferred speed, maximum and minimum range over which speed 

should adjust, and preferred route. 

16. (Currently Amended) The system of claim 11, 1.vhereie. the further 

comprising a memory module. wherein the memory module includes at least 

one operational parameter of the vehicle selected from the group consisting 

of: aerodynamic parameters (CDA), rolling resistance parameters (Crrl and 

Crr2), drive train efficiency parameters, motor efficiency parameters, and 

battery model parameters, battery charge and discharge relationships, type of 

battery. 

17. (Currently Amended) A method of managing the power consumption ofa vehicle, 

comprising: 

eale\:llatie.g aB ap13liee pev,er for the ·,eh.iele \:lsie.g a 13reeesser, the 13reeesser 
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roeoivin.g: a first input eom:f)Fisieg in.form:ation. about tho oeviFOnmeet of tho 

vehiele; a seeond inpl.¼t eoffl}3Fisieg inform:ation. about tho opeFatioaal smtus ef the 

1rehiele; a third input 60ff113Fisiag a eem:mand iftf)ut from: tho dri'reF of the vehiele; a 

fourth input 60ff113Fisieg vehiele ieform:atioe a-eol.¼t tho Of)Orational parameters of the 

5 v:ehiele. 

(a) receiving and processing data by one or more processors, the data comprising: 

(i) information about the external environment of a vehicle, (ii) information 

about the operational status of the vehicle, (iii) one or more command inputs, 

and (iv) one or more operational parameters of the vehicle: and 

10 (b) calculating by the one or more processors an applied power for the vehicle 

15 

20 

18. 

engine based on the received and processed data, wherein the applied power is 

used to manage the power consumption of the vehicle to travel a route or a 

segment of a route. 

(Cancelled) 

19. (Currently Amended) The method of claim 17, wherein the step of 

calculating an applied power further comprises: determining a route; 

segmenting the route into one or more segment destinations; calculating an 

energy efficient speed for the vehicle to travel to the segment destination; 

determining a target speed for the vehicle to travel to the segment 

destination; aBd or calculating the applied power from the target speed. 
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20. (Original) The method of claim 19, further comprising continuously 

calculating the applied power until a final destination is reached. 

21. (Original) The method of claim 19, wherein the step of determining 

a target speed for the vehicle further comprises determining a 

historical speed for a similar destination. 

22. (Original) The method of claim 17, further comprising notifying the 

operator of the vehicle of the calculated applied power. 
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REMARKS/ ARGUMENTS 

Remarks concerning amendments to claims 

Claims 1, 11, 13-15, 16-17 are amended. 

Claims 2-3, 9, 12 and 18 are cancelled. 

Claims 1, 4-8, 11-17, 19-22 remain. 

Remarks concerning rejections under 35 USC 101 

10 In response to the rejection of Claims 1, 11 and 17 under 35 USC 101, the Applicant has 

amended claims 1, 11 and 17 so that the steps of the claims are explicitly tied to a 

particular physical apparatus. In addition, that Applicant notes that the process as 

claimed is limited to a specific practical application. Accordingly, the claims as amended 

are directed toward statutory subject matter. 

15 

20 

25 LUMEN PATENT FIRM 
350 Cambridge Ave., Suite 100 
Palo Alto, CA 94306 
(650) 424-0100 

11/283137 (MTS-101/US) 

Respectfully submitted, 

/ Ron Jacobs / 

Ron Jacobs, Reg. No 50,142 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 
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5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 1-22 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 
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Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 
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11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 
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12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 
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Application/Control Number: 11/283,137 

Art Unit: 3661 

DETAILED ACTION 

1. This Office Action is the answer to original claims received on 11/17/2005. 

2. Claims 1-22 are pending in this application. 

Information Disclosure Statement 

3. An IDS was filed on 12/10/2007 - it was considered. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Page 2 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent therefor, 
subject to the conditions and requirements of this title. 

4. Claims 1, 11 and 17 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. 

A. With respect to Claims 1, and 11, the claims lack the necessary physical articles or objects to 

constitute a machine or a manufacture within the meaning of 35 U.S.C. 101. They are clearly not 

a series of steps or acts to be a process nor are they a combination of chemical compounds to be 

a composition of matter. As such, they fail to fall within a statutory category. They are, at best, 

software/firmware logic(s) and input information (see claim 1 line 2:"power management logic" 

and see claim 11 line 7, therefore, this claim must require a storage medium to be executed by a 

microprocessor): these limitations are not "a device" claims. 

With respect to "system" claim 11, it requires limitations are followed: 

- a first input ( operable to receive information about the external environment of the vehicle); 

- a second input ( operable to receive information about the operational status of the vehicle); 

- a third input ( operable to receive one or more command inputs from a driver of the vehicle); 
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- a memory ( containing vehicle information about one or more operational parameters of the 

vehicle); 

- power management logic operable to calculate an applied power for the vehicle engine from the 

first input, the second input, the third input, and the memory; and 

- a processor responsive to the power management logic. 

That "logic" is a functional descriptive material ( e.g. merely data structures or software in 

"physical" senses), that is a claim to software, program, instructions, or an appropriate data 

structure not clearly on any medium to be executed by a microprocessor. 

Claim 11 is a "system" defined merely by software or terms synonymous with software or files 

such as "logic", "interface", "GUI", etc., that comprises software, program, instructions, code or 

a "data structure" without any recitation of a proper computer readable medium. 

B. As to independent claim 17: Its limitation is merely a step of calculating power consumption 

from inputs (see claim 17, line 2). This claim does not identify a particular machine/conversion 

to practice that claimed invention. 

5. Dependent claims 2-10, 12-16, and 18-22 are also rejected because they inherit that same 

deficiency from their parent claims. 

Conclusion 

6. Claims 1-22 are not patentable. 

7. Remark: 

Simple substitution of one known element for another to obtain predictable results will 

support a conclusion of obviousness. See MPEP 2143 (B) 
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Drawings and pictures can anticipate claims if they clearly show the structure which is 

claimed. See MPEP 2125. 

According to MPEP § 2114 which states: A claim containing a "recitation with respect to 

the manner in which a claimed apparatus is intended to be employed does not differentiate the 

claimed apparatus from the prior art apparatus" if the prior art apparatus teaches all the structural 

limitations of the claim. 

As set forth in MPEP § 2115, a recitation in a claim to the material or article worked 

upon does not serve to limit an apparatus claim. 

The prior art anticipate the structural limitations in the apparatus claims. Even if the prior 

art did not perform the method limitations recited in the apparatus claims, which the examiner is 

not conceding, it is believed that the structural arrangement in the prior art is capable of 

performing the method limitation recited in the apparatus claims. 

Applicants are reminded that "even though product-by-process claims are limited by and defined 

by the process, determination of patentability is based on the product itself." In re Thorpe, 777 

F.2d 695,697,227 USPQ 964, 966 (Fed. Cir. 1985) (citations omitted) - the preceding 

discussion on product-by-process principles applies to all examined claims currently pending. 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CUONG H. NGUYEN whose telephone number is 571-272-

6759. ( email address is cuong.nguyen@uspto.gov). The examiner can normally be reached on 

7:30 am - 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

THOMAS G. BLACK can be reached on 571-272-6956. The Rightfax number for the 
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organization where this application is assigned is 571-273-6956. 
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Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be 

obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Please provide support, with page and line numbers, for any amended or new claim in 

an effort to help advance prosecution; otherwise any new claim language that is introduced in 

an amended or new claim may be considered as new matter, especially if the Application is a 

Jumbo Application. 

/CUONG H. NGUYEN/ 
Primary Examiner 
Art Unit 3661 
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• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public 
which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 USC 122 and 37 CFR 1.11 and 1.14. 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /CHN/ (06/17/2009) 
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Receipt date: 12/10/2007 11283137 - GAU: 3661 

Modified Version of PTO/SB/OBA {Substitute for Form 1449/PTO 

Application Number 11/283137 

INFORMATION DISCLOSURE Filing Date 11/17/2005 

STATEMENT BY APPLICANT First Named Inventor Martin Keebler 

IDS Art Unit 3661 

Examiner Name Nguyen, Cuong H 

Sheet 3 of if Attorney Docket Number MTS-101/US 

US Patent Documents 

Examiner Cite Document Number Publication Date 
Name 

Relevant 
Initials No. Number/Kind Code mm-dd-YWY Information 

/CHN/ A US- 6847189 01/25/2005 Frank 

B US- 6877488 04/12/2005 Washeleski et al 

C US- 6928344 08/09/2005 McWalter et al 

\ I/ D US- 2004/0133336 07/08/2004 Fosseen 

us-

US-

us-

us-

us-

us-

US-

US-

US-

US-

US-

Foreign Patent Documents 

Examiner Cite Document Number Publication Date 
Name 

Relevant 
T Initials No. Country/Number/Kind Code mm-dd-YWY Information 

Examiner /Cuon Nguyen/ (06/1712009) Date Considered 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public 
which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 USC 122 and 37 CFR 1.11 and 1.14. 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /CH Ni (06i17/2009) 

83



Receipt date: 12/10/2007 11283137 - GAU: 3661 

Modified Version of PTO/SB/08B (Substitute for Form 1449/PTO 

Application Number 11/283137 

INFORMATION DISCLOSURE Filing Date 11/17/2005 

STATEMENT BY APPLICANT First Named Inventor Martin Keebler 

IDS Art Unit 3661 

Examiner Name Nguyen, Cuong H 

Sheet ~ of u Attorney Docket Number MTS-101/US 

Non Patent Literature Documents 

Examiner Cite 
Name (IN CAPITALS), Title, Date, Pages, Volume-Issue, Publisher, City, Country T 

Initials No. 

/CHN/ A HIBBS, "GM Sunraycer Case History/M101 lecture 2-2", 12/01/1990, pages 1-37, 
Society for Automotive Engineers, Inc., Warrendale, USA 

B CASSIDY et al, "GM Sunraycer Case History/Ml0l lecture 4-1", 12/01/1990, pages 
1-61, Society for Automotive Engineers, Inc., Warrendale, USA 

C LOVINS et al, "Winning the Oil Endgame", 03/01/2005, page 50, Rocky Mountain 
Institute, Snowmass, USA 

ROCHE et al, "The Speed of Light, The 1996 World Solar Challenge", 1997, pages 
D 43-46 & 189-194, UNSW 

"Answers.com", pages 1-7, Answers.com, http://www.answers.com/topic/drag-
E coefficient-! 

\ I 
"Cell Specification Data", pages 1-2, Kokam Co., Ltd., http://www.kokam. 

F com/produc!;Lproduct pdf/high power/PL-301 SLPB60460330H 70Ah Grade.pdf 

G 

Examiner Date Considered 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public 
which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 USC 122 and 37 CFR 1.11 and 1.14. 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /CHN/ (06/17/2009) 

84



o\P c 
~ 

j DEC 1 0 2007 c Modified Version of PTO/SB/21 

~ A . Application Number 11/283137 
J 

cf~ IA,\~ - TRANSMITTAL Filing Date 11/17/2005 
-~ 

FORM First Named Inventor Martin Koebler 

Art Unit 3661 

(to be used for all correspondence after initial filing) Examiner Name Nguyen, Cuong H 

Total Number of Pages in This Submission I Attorney Docket Number MTS-101/US 

ENCLOSURES ( Check all that spp/yJ 

□ Fee Transmittal Form □ Drawings □ After Allowance Comm. to TC 

□ Fee Attached □ Licensing-related papers □ 
Appeal Comm. to Board of 
Appeals and Interferences 

□ AmendmenVReply □ Petition □ 
Appeal Comm. to TC 
(Appeal Notice, Brief, Reply Brief) 

□ After Final □ 
Petition to Convert to a 

□ Proprietary Information 
Provisional Application 

□ Affidavits/Declaration(s) 181 Power of Attorney, Revocation 
□ Status Letter 

Change of Corresp. Address 

□ Extension of Time Request □ Terminal Disclaimer 181 Other (Specified belovl) 

□ Express Abandonment Request □ Request for Refund 

181 Information Disclosure Statement □ CD, Number of CD(s) __ 

□ Certified Copy of Priority Doc(s) □ Landscape Table on CD 

□ 
Reply to Missing Parts/ Other: 

Incomplete Application Cited References 

□ 
Reply to Missing Parts 
under 37 CFR 1 .52 or 1 .53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

FIRM NAME LUMEN INTELLECTUAL PROPERTY SERVICES, Inc. 

SIGNATURE I Trieu T. Mai/ Reg.No. 61,354 
PRINTED NAME Trieu T. Mai 

DATE 12/5/07 I REGISTRATION NUMBER I 61,354 

CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being fascimile transmitted to the USPTO or deposited with the United States Postal 
Service with sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450, on the date shown below: 

SIGNATURE I Samira Uddin / 
PRINTED NAME Samira Uddin 

DATE 12/5/07 

This collection of information is required by 37 CFR 1.51. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 USC 122 and 37 CFR 1.11 and 1.14. 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Lumen IDS Transmittal 

Application Number 11/283137 
' i:I 

INFORMATION DISCL:- · · "E Filing Date 11/17/2005 

STATEMENT BY APPLICANT First Named Inventor Martin Koebler 

IDS Art Unit 3661 

Examiner Name Nguyen, Cuong H 

Sheet of 3 Attorney Docket Number MTS-101/US 

This is a submission of a completed IDS and copies of the pertinent parts of the references cited herein. It is 
requested that the document(s) on the enclosed form(s) be made of record in the above-identified application. 

Part I Authority 
This statement is filed pursuant to: 

l&I 37 CFR 1.97(b). This IDS is filed either (1) within three months of the filing date of the national application; (2) 
within three months of the date of entry of the national stage as set forth in 37 CFR 1.491 in an international 
application; (3) before the mailing date of a first office action on the merits, or (4) before the mailing of a first 
office action after the filing of an RCE under 37 CFR 1.114, whichever event occurs last. Accordingly, this IDS 
requires no fee and no certification. 

D 37 CFR 1.97(c). This IDS is filed after the period specified in 37 CFR 1.97(b), but before the mailing date of either 
(1) a final office action under 37 CFR 1.113 or (2) a notice of allowance under 37 CFR 1.311. Accordingly, this 
IDS requires either the fee specified in 37 CFR 1.17(p) for submission of an IDS under 37 CFR 1.97(c), or a 
certification according to 37 CFR 1.97(e). 

D 37 CFR 1.97(d). This IDS is filed after the period specified in 37 CFR 1.97(c). Accordingly, this IDS requires the 
fee specified in 37 CFR 1.17(p} for submission of an IDS under 37 CFR 1.97(d), and a certification according to 
37 CFR 1.97(e). 

Conditional Petition 

It is respectfully requested that this IDS be considered, good cause presented in Part Ill herein (certification). Please 
treat this paper as the required petition or as conditional petition to the extent required for acceptance of the IDS. If 
this IDS crosses in the mail with an office action, or is otherwise not in the indicated category of 37 CFR 1.97, it is 
respectfully requested that this IDS be treated in the next appropriate category and made of record. 

Part II Payment 

l&I No tee is due 

D The fee specified in 37 CFR 1.17(p) for submission of an IDS under 37 CFR 1.97(c), (d) or (e) is enclosed. 

Part Ill Certification 

l&I Pursuant to 37 CFR 1.97(e), I certify that no certification is necessary. 

D Pursuant to 37 CFR 1.97(e), I certify that each item of information contained in the IDS was cited in a 
communication from a foreign patent office in a counterpart foreign application not more than three months prior 
to the filing of the IDS. 

D Pursuant to 37 CFR 1.97(e), I certify that no item of information contained in the IDS was cited in a 
communication from a foreign patent office in a counterpart foreign application, or, to my knowledge after making 
reasonable inquiry, was known to any individual designated in 37 CFR 1.56(c), more than three months prior to 
the filing of the IDS. . 

Part IV AddnJonaJ Statement 

An additional statement regarding these items of information ( ) is, ( ) is not, enclosed. Copies of the cited 
documents ( ) are enclosed, ( ) are of record in the parent application with serial No. and will be provided 
if the Examiner deems it convenient. 

Respectfully submitted, / Trieu T. Mai/ Reg.No. 61,354 
Trieu T. Mai TELEPHONE 650-424-0100 

12/5/07 REGISTRATION NUMBER 61,354 
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Modified Version of PTO/SB/0SA (Substitute for Form 1449/PTO 

Application Number 11/283137 

INFORMATION DISCLOSURE Filing Date 11/17/2005 

STATEMENT BY APPLICANT First Named Inventor Martin Koebler 

IDS Art Unit 3661 

Examiner Name Nguyen, Cuong H 

Sheet 2 of 3 Attorney Docket Number MTS-101/US 

US Patent Documents 

Examiner Cite Document Number Publication Date 
Name 

Relevant 
Initials No. Number/Kind Code mm-dd·YWY Information 

A us- 4347496 08/31/1982 Kubalak et al. 

B us- 4459671 07/10/1984 Teass et al. 

C us- 5315977 05/31/1994 Fossen 

D us- 5929609 07/27/1999 Joy et al. 

E us- 5999864 12/07/1999 Thiel et al. 

F us- 6064937 05/16/2000 Yang 

G us- 6307277 10/23/2001 Tamai et al 

H us- 6370472 04/09/2002 Fosseen 

I us- 6427107 07/30/2002 Chiu et al 

J us- 6465908 10/15/2002 Karuppana et al 

K us- 6522955 02/18/2003 Colborn 

L US- 6662642 12/16/2003 Breed et al 

M us- 6701897 03/09/2004 Chatfield 

N us- 6809429 10/26/2004 Frank 

0 US- 6838858 01/04/2005 Berneis et al 

Foreign Patent Documents 

Examiner Cite Document Number Publication Date 
Name 

Relevant 
T 

Initials No. Country/Number/Kind Code mm-dd·YWY Information 

[ Examiner! Date Considered ] 
• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 

conformance and not considered. Include copy of this form with next communication to applicant. 
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public 
which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 USC 122 and 37 CFR 1.11 and 1.14. 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313--1450. 
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Modified Version of PTO/SB/08A {Substitute for Form 1449/PTO 

Application Number 11/283137 

INFORMATION DISCLOSURE Filing Date 11/17/2005 

STATEMENT BY APPLICANT First Named Inventor Martin Koebler 

IDS Art Unit 3661 

Examiner Name Nguyen, Cuong H 

Sheet 3 of if Attorney Docket Number MTS-101/US 

US Patent Documents 

Examiner Cite Document Number Publication Date 
Name 

Relevant 
Initials No. Number/Kind Code mm-dd-yyyy Information 

A US- 6847189 01/25/2005 Frank 

B us- 6877488 04/12/2005 Washeleski et al 

C us- 6928344 08/09/2005 McWalter et al 

D us- 2004/0133336 07/08/2004 Fosseen 

us-

us-

us-

us-

us-

us-

us-

US-

us-

US-

US-

Foreign Patent Documents 

Examiner Cite Document Number Publication Date 
Name 

Relevant 
T Initials No. Country/Number/Kind Code mm-dd-yyyy Information 

[ Examiner! Date Considered 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

This collection of information is required by 37 CFA 1.97 and 1.98. The information is required to obtain or retain a benefit by the public 
which is to file {and by the US PTO to process) an application. Confidentiality is governed by 35 USC 122 and 37 CFR 1.11 and 1. 14. 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

] 
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Modified Version of PTO/SB/08B (Substitute for Form 1449/PTO 

Application Number 11/283137 

INFORMATION DISCLOSURE Filing Date 11/17/2005 

STATEMENT BY APPLICANT First Named Inventor Martin Keebler 

IDS Art Unit 3661 

Examiner Name Nguyen, Cuong H 

Sheet t-1 of u Attorney Docket Number MTS-101/US 

Non Patent Literature Documents 

Examiner Cite 
Name (IN CAPITALS), Title, Date, Pages, Volume-Issue, Publisher, City, Country T 

Initials No. 

A HIBBS, "GM Sunraycer Case History/M101 lecture 2-2", 12/01/1990, pages 1-37, 
Society for Automotive Engineers, Inc., Warrendale, USA 

B CASSIDY et al, "GM Sunraycer Case History/M101 lecture 4-1", 12/01/1990, pages 
1-61, Society for Automotive Engineers, Inc., Warrendale, USA 

C LOVINS et al, "Winning the Oil Endgame", 03/01/2005, page 50, Rocky Mountain 
Institute, Snowmass, USA 

ROCHE et al, "The Speed of Light, The 1996 World Solar Challenge", 1997, pages 
D 43-46 & 189-194, UNSW 

"Answers.com", pages 1-7, Answers.com, http://www.answers.com/topic/drag-
E coefficient-! 

"Cell Specification Data", pages 1-2, Kokam Co., Ltd., http://www.kokam. 
F com/producl;Lproduct pdf/high power/PL-301 SLPB60460330H 70Ah Grade.pdf 

G 

[ Examiner! Date Considered 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public 
which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 USC 122 and 37 CFR 1.11 and 1.14. 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

] 
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Nov 13 07 12:43p Goldstein 650 529 950B 

I 

GENERAL POWER OF ATTORNEY 

and 

p.2 

General Power of Attomey 

CORRESPONDENCE ADDRESS INDICATION FORM 

GENERAL POWER OF ATTORNEY 

I am duly authorized to sign this instrument on behalf of the Assignee. 

By submission of this paper in connection with any matter of the Assignee for which an assignment to 

Assignee of the entire right, title and interest is submitted concurrently for recording or was previously 

recorded, thereby establishing authority of Assignee to act under 37 CFR 3.73(b), I hereby: 

1. Revoke any previous powers of attorney with respect to that matter, 

2. Appoint the registered practitioners associated with customer number 30869, assigned to LUMEN 

Intellectual Property Services, to represent Assignee before the United States Patent and Trademark 

Office (US PTO) in that matter, such app0intment to be to the exclusion of the inventor(s) and 

representative(s) of the lnventor(s) in accordance with 37 CFR 3.71, and 

3. Request that the correspondence address for that matter be recognized or changed to the 

correspondence address of the customer number 30869 of appointed representative. 

SIGNATURE OF ASSIGNEE 

SIGNATURE .,:··1~-
DATE \\- (?'·0·1 
PRINTED NAME Nicole G. Goldstein 

TITLE President & CEO 

Motility Systems 
ASSIGNEE 188 Alta Mesa Road 

Woodside, CA 94062 

This colection of information Is reqlD'ed by 37 CFR 1.31, 1.32 and 1.33. The intormalion is required to abtan or re1ain a benefit by lhe 
public whi:h is to fie (and by the USPTO ID process) an 8DCl!catlon. Confidentiality is governed bY35 USC 122and 37 CFR 1.11 and 

1.14.. Sl!ND TO: Commlaeloner for t:iatenta. P.O. Box 1450,. Alexandria. VA 22'313-1450. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

MORRISON & FOERSTER LLP· 
755 PAGE MILL RD 
PALO ALTO, CA 94304-1018 

In re Application of 

Martin KOEBLER, et al / 
Application No. 11/283, 137 
Filed: November 17, 2005 
Attorney Docket No. 601392000100 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.usplo.gov 

COPY MAILED 

DEC O 3 2007 

OFFICE OF PETITIONS 

DECISION ON PETITION 
TO WITHDRAW 
FROM RECORD 

This is a decision on the Request to Withdraw as attorney or agent of record under 37 C.F.R. 
§ l .36(b ), filed November 1, 2007. 

The request is APPROVED. 

A grantable request to withdraw as attorney/agent of record must be signed by every 
attorney/agent seeking to withdraw or contain a clear indication that one attorney is signing on 
behalf of another/others .. A request to withdraw will not be approved unless at least 30 (thirty) 
days would remain between the date of approval and the later of the expiration date of a time to 
file a response or the expiration date of the maximum time period which can be extended under 37 
C.F.R. § l.136(a). 

The request was signed by Thomas E. Ciotti on behalf of all attorneys/agents of record. 

All attorneys/agents of have been withdrawn. 

Applicant is reminded that there is no attorney of record at this time. 

The request to change · the correspondence of record is not -acceptable as the requested 
correspondence address is not that of: (1) the first named signing inventor; or (2) an intervening 
assignee of the entire interest under 37 C.F.R 3.71. All future communications from the Office 
will be directed to the assignee of the entire interest at the first copied address below until 
otherwise properly notified by the applicant. 

There are no outstanding Office actions pending at the present time. 

91



Application No. 11/283,137 Page 2 

Telephone inquiries concerning this decision should be directed to Diane Goodwyn at 571-272-
6735. 

1/' ~ 
A r. l Wise 
P t tions Examiner 

ice of Petitions 

cc: MOTILITY SYSTEMS, INC. 
188 ALT A MESA ROAD 
WOODSIDE, CA 94062 

cc: DR. RON JACOBS 
LUMEN IP SERVICES 
2345 YALE STREET, SECOND FLOOR 
PALO ALTO, CA 94306 
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UNITED S'D\TES PATENT AND ThAoEMARK OFFICE 

APPLICATION NUMBER FILING OR 371(C) DATE 

11/283,137 11/17/2005 

25226 
MORRISON & FOERSTER LLP 
755 PAGE MILL RD 
PALO ALTO, CA 94304-1018 

UNITED STATES DEPARTMF.NTOF COMMERCE 
United States Patent and Trademark Office 
Addn.-.,: COMMISSIONER FOR PATENTS 

PD. Rox 1450 
Alcxandrui, Vugjnia 2231)-1450 
www.u&plo.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NOJTITLE 

Martin Koehler 601392000 I 00 
CONFIRMATION NO. 3291 

POWER OF ATTORNEY NOTICE 

Date Mailed: 11/30/2007 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 11/01/2007. 

• The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the 
new address of record. 37 CFR 1.33. 

/dcgoodwyn/ 

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199 

page 1 of 1 
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UNITED S'JATES PATENT AND TRADEMARK 0FF1GE 

I IIIIIIII IIII IUIIII IHU 1111111 1m ~1111111 ~m 11111 
Bib Data Sheet 

FILING OR 371(c) 

SERIAL NUMBER DATE CLASS 
11/283, 137 11/17/2005 701 

RULE 

APPLICANTS 
Martin Keebler, Saal/Donau, GERMANY; 

· Nicole G. Goldstein, Woodside, CA; 
Stephen J. Brown, Woodside, CA; 
Jason H. Harper, Pleasanton, CA; 

., 

1><• CONTINUING DATA ************************* 

1><• FOREIGN APPLICATIONS ******************** 

Page 1 of 1 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addreu: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Vi,ginia 22313-1450 
ww11r.u.pto.gov 

CONFIRMATION NO. 3291 

GROUP ART UNIT ATTORNEY 
3661 DOCKET NO. 

IF REQUIRED, FOREIGN FILING LICENSE GRANTED •• SMALL ENTITY** 
** 12/21/2005 

Foreign Priority claimed □ yes □ no 

35 USC 119 (a-d) conditions □ yes □ no □ Met after 
STATE OR SHEETS TOTAL INDEPENDENT 
COUNTRY DRAWING CLAIMS CLAIMS met · Allowance 
GERMANY 14 22 3 Verified and 

AcknowledQed Examiner's SiQnature Initials 

~DDRESS 
MOTILITY SYSTEMS, INC. 
188 ALTA MESA ROAD 
WOODSIDE, CA94062 

!TITLE 

Power management systems and devices 

I □ All Fees I 
I □ 1.16 Fees (Filing) I 

FILING FEE FEES: Authority has been given in Paper □ 1.17 Fees ( Processing Ext. of 

RECEIVED No. to charge/credit DEPOSIT ACCOUNT time) 

550 No. for following: I □ 1.18 Fees (Issue) I 
I □ Other I 
I □ Credit I 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

11/283,137 

25226 
MORRISON & FOERSTER LLP 
755 PAGE MILL RD 
PALO ALTO, CA 94304-1018 

FILING OR 3 71 (C) DATE 

11/17/2005 

UKITED STATES DEPARTME.\IT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIO'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, V:irgmia 22313-1450 
\V½w.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Martin Koehler 601392000100 
CONFIRMATION NO. 3291 

POWER OF ATTORNEY NOTICE 

Date Mailed: 11/30/2007 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 11/01/2007. 

• The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the 
new address of record. 37 CFR 1.33. 

/dcgoodwyn/ 

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199 

page 1 of 1 
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11/.01/2007 16:41 FAX 650 813 5993 

MORRISON I FOERSTER 

RECEIVED 
CENTAAL FAX CENTIR 

MOFO PA #EIGHT 

755 PAGE MILL ROAD 

PALOALTO 
CALJFORNIA 94304-1018 

NOV O 1 2007 

MORRISON & P'08R.STIU. l..l..P 

NB\'P' YORK, SI\N PAAWCtSCO, 
LOS ANCiB.LBS~ PALO AL'TO. 

SAN 018GO, W/ISHINOTON, D.C. 

~001 

TELEPHONE: 650.813.5600 

PACSIMIJ..E: 650.494.0792 

DUNVl!R, NOllTHl.!lN VtRGINIA, 
ORANCiE COUNYV, $ACAAMllNTO, 

WALNUT CRRSK, CBNTu:av ClTV 

WWW.MOFO.COM 
,TOKVO,LONOON,BEUING, 

To: 

NAME: 

Centralized Facsimile Center 
US Patent and Trademark Office 

FACSIMILE: 

571-273-8300 

St.fANGHAl, HONG KONC. 
51NGAPO&8, 8R.tJSSJU-S 

TELEPHONE: 

FROM: THOMAS E. CIOTTI DATE: OCTOBER31,2007 

Number of pages 
with cover page: 3 Originals Will Not Follow 

Preparer of this slip has confirmed that facsimile number given is correct: LDS4/11641 

CAUTION - CONFIDENTIAL 
This facsimile contains confidential infonnation that may also be privileged.• Unless you arc the addressee (or aulhorized to receive for the 
addressee). you may not copy. use, or distribute it. If you have received it in error, please advise Morrison & Foerster LLP immediately by 

telephone or facsimile and return it promplJy by mail. 

Comments: 

Atty Docket No: 60139-20001.00 
Application Serial No.: 11/283,137 
Filed: November 17, 2005 
Inventors: Martin KOEBLER et al 
Art Unit: 3661 
Examiner: C. Nguyen 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Enclosed are the following documents: 

1. Transmittal - 1 page 
2. Request for Withdrawal as Attorney or Agent and Change of 

Correspondence Address - 1 page 

PA-1205295 

IF YOU DO NOT RECEIVE ALL OF THE PAGES, PLEASE CALL 
LJNDSA Y SEYDEL AT (650) 813-5827 AS SOON AS POSSIBLE 

PAGE 113 • RCVD AT 111112007 7:38:53 PM [Eastern Daylight Time]• SVR:USPTO-EFXRF~8 • DNIS:2738300 • CSID:650 813 5993 • DURATION (mm-ss):01-34 
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' · 11/01/2007 16:41 FAX 650 813 5993 MOFO PA #EIGIIT 

RECEIVED 
CENTRAL~ CENTliR 

NOV O 1 2007 

~002 

PTOISB/21 (07-06) 
Approved fOf uae lhrough 09130/2006. 0MB 0651-0031 

U.S. Petent ood Trademarl< omco; U.S. DEPARTMEl'lT OF COMMERCE 
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POWER MANAGEMENT SYSTEMS AND DEVICES 

BACKGROUND OF THE INVENTION 

(0001) Currently, drivers of automotive vehicles have only very imprecise methods for 

managing the fuel consumption of their cars. For example, drivers can slow down, they can brake 

lightly, and they can carry lighter loads. Generally, however, fuel consumption cannot be precisely 

controlled by the driver. More accurate and precise control of fuel consumption is one of the best 

ways to improve the energy efficiency of most cars. In particular, accurate control of fuel 

consumption may optimize the energy efficiency of a car. 

[0002) It has been shown that you can reduce fuel usage by efficient driving. According to 

Amory Lovins of the Rocky Mountain Institute, a 35% improvement in miles per gallon (mpg) for 

all 2001 vehicles (whose overall average mpg was 20) would have reduced oil use in the United 

States by 2.7 Mbbl/d, approximately the same amount that the U.S. imported from the Gulf. See, 

for example, "Winning the Oil Endgame," Rocky Mountain Institute, 2004. p.50. Empirical 

evidence also supports the assertion that efficient driving can reduce fuel usage. For example, the 

Honda Insight™, a car available to the general public that normally gets 60 mpg, broke records in 

2000 by getting 102 miles per gallon in a 7-day drive around the drcumference of Britain. The 

team responsible did this purely by driving more efficiently, and not by modifying the car in any 

manner. 

[0003] In most automotive vehicles, an operator controls the power applied to the vehicle 

(e.g., the engine of the vehicle) by operating the ignition, break and gas petals. Additional control is 

typically provided by operational assisting devices, such as a cruise control, that help to keep the 

vehicle at a constant speed, or within a range of speeds. However, such operational assisting 

devices typically do not optimize the power consumption of the vehicle, or control the speed and/or 

power provided to the vehicle based on an optimal power consumption level. 
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[0004) Many parameters may impact the optimal power consumption of a vehicle, 

including external factors (e.g., forces and conditions that act on the vehicle), internal conditions 

(e.g., the current status of the vehicle and it's component parts.), operator commands (e.g., control 

commands from the operator driving or preparing to drive the vehicle), and operational parameters 

of the vehicle (e.g., performance capabilities of the vehicle based on the make and model and/or the 

component parts of the vehicle, as well as the historical performance of the vehicle). 

(0005) In recent years the need for energy efficient vehicles has increased as the cost and 

availability of traditional fossil fuels has fluctuated. However, the need for fuel efficiency spans all 

types of vehicles, including currently available vehicles (e.g., internal combustion, solar, electric, 

and hybrid vehicles), as well as vehicles proposed or under development (e.g., hydrogen fuel cell 

vehicles and other electrically-fueled vehicles). In all of these types of vehicles, the overall fuel 

efficiency (regardless of the type of fuel), can be improved by optimizing the power supplied to the 

engine. As described herein, energy efficiency may be fuel efficiency or power efficiency. Energy· 

supplied to the v~hicle (e.g., the engine) may come from any appropriate source (e.g., gas, solar, 

battery, hydrogen, ethanol, etc.). 

[0006) Thus, there is a need for devices and systems for controlling the power applied to a 

vehicle engine. The devices, systems and methods described herein address many problems 

identified for controlling the power supplied to automotive engines raised above. 

BRIEF SUMMARY OF THE INVENTION 

[0007) Described herein are devices, systems, and methods for managing the power 

consumption of an automotive vehicle, and thereby for optimizing the power consumption of the 

vehicle. The devices and systems for managing the power consumption of the vehicle typically 

include power management logic that can calculate an applied power for the vehicle engine based 

on information provided from the external environment of the vehicle, the operational status of the 

vehicle, one or more command inputs from a driver, and one or more operational parameters of the 

vehicle. The information provided to the power management logic may come from data inputs 

(e.g., sensors, telemetries, etc.), memory, user commands, or it may be derived. The power 

management logic may comprise software, hardware, or any combination of software or hardware. 
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In some variations, the devices and systems include a processor ( e.g., a microprocessor) that can 

perform the power management logic, and provide an applied power. The applied power that is 

determined by the power management logic may be used to control the vehicle engine. For 

example, the power management logic may be used by a motor control mechanism to control the 

application of power to the vehicle engine as the vehicle travels along a route ( either a 

predetermined or a non-predetermined route). The applied power may also be expressed as an 

optimized speed or speeds to which the vehicle is controlled. For example, the motor control 

mechanism may adjust the speed of the vehicle to an optimized speed or speeds as the vehicle 

travels. Or, the device or system may provide a suggested fuel-efficient speed to the driver, who in 

tum will manually adjust his/her speed. Thus, the devices, systems, and methods described herein 

may optimize the power consumption of an automotive vehicle by controlling the final speed of the 

vehicle, for example, by controlling the power applied to the vehicle motor. 

[0008] The system may be manually engaged by the operator either when the vehicle is 

turned on, or in the midst of a trip ( e.g., "on the fly"). In one variation, the operator sets a preferred 

speed, and a range at which to manage that speed ( e.g., the preferred speed may be 60 mph, and the 

range can be 5 mph) over at least a portion of the trip. The system may determine an optimal (e.g., 

fuel efficient) speed within the range selected. By calculating and then averaging the efficient speed 

over a given route, the system can optimize energy usage within the driver's stated speed and range. 

The power management logic may determine energy efficiency over the course of a trip, based on 

current location and destination. The destination of the driver does not have to be known (e.g., 

input into a GPS or other similar system by the driver). The system ( e.g., anticipated destination 

logic) may infer the driver's destination based on a subset of the information inputs to the system, 

such as the time of day, current location, previous driving habits, and other inputs. In some 

variations, the driver can manually accelerate (e.g., override the system) for passing, braking and the 

like. In some variations, the device or system may provide a suggested speed to the driver to match, 

in order for the driver to better optimize power usage. 

[0009] In some variations, the system is automatically enabled whenever the vehicle is 

turned on. In this case, the operator of the vehicle does not have to set any a destination, target 

speed or range, or the like. By automatically monitoring the operator's real-time speed, braking and 
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acceleration, and by utilizing applicable inputs (e.g., from sensors and/or from a database), the 

power management system may determine the most efficient speed to travel a route. In some 

variations, the device or system may adjust the vehicle speed automatically. The power 

management devices or systems described herein may op{'.:rate whether or not the driver has entered 

~ destination into the GPS, because the system may infer the destination based on previous driving 

habits if the driver has not explicitly provided a destination. 

[0010) In some variations, the driver (or other user) provides the system a destination and 

the vehicle determines the optimal speeds to drive throughout the route. The system may use speed 

limits, traffic conditions, physical calculations, and statistical models from previous trips to the 

same destination to select the target speeds to optimize around. Thus, in some variations, the driver 

only needs to steer, although hard acceleration or braking by the driver may override the system. 

[0011] Described herein are devices for managing the power consumption of an 

automotive vehicle comprising a power management logic operable to calculate an applied power 

for the vehicle engine from information about the external environment of the vehicle, information 

about the operational status of the vehicle, one or more command inputs, and one or more · 

operational parameters of the vehicle. The power management device may also include a processor 

responsive to the power management logic ( e.g., a microprocessor), and a motor control 

mechanism, wherein the motor control mechanism controls the application of power to the vehicle 

engine. 

[0012) The power management logic may determine an applied power for the vehicle 
0 

engine based on information about the external environment of the vehicle that is selected from the 

group consisting of: the current location of the vehicle, the elevation of the vehicle, upcoming 

elevations of the vehicle, the current slope/grade of the route, the predicted slope/grade of the next 

segments (or upcoming segments) of the route, the condition of the known or predicted route (or a 

portion thereof), traffic surrounding the vehicle, the location of stoplights, the timing of stoplights, a 

map of the roadway, the present angle of the sun, the predicted angle of the sun for upcoming route 

segments, the weather around the vehicle, present wind direction, the predicted wind direction for 

upcoming route segments, present wind velocity, the predicted wind velocity for upcoming route 
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segments, current temperature, the predicted temperature for upcoming route segments, current air 

pressure, predicted air pressure for upcoming route segments, time of day, date, day of week, 

visibtlity, present roa<;l conditions, predicted road conditions for upcoming route segments, and the 

distance from other vehicles. Any of this information may be acquired by measuring (e.g., from 

sensors), or it may be detected or input (e.g., from manual inputs, telemetry, detectors, a memory, 

etc.), or it may be derived (e.g., based on other information, including other environmental 

information). 

[0013) The power management logic may determine an applied power for the vehicle 

engine based on information about the operational status of the vehicle. The operational status 

information input may be selected from the group consisting of: the vehicle's current speed, the 

motor speed, the vehicle's current orientation, the RPM of the vehicle's motor, wheel rotations per 

minute, the battery state, the voltage of the battery, the amp hours from the battery, the state of the 

battery, temperature of battery, the age of the battery, and the number of times the battery has 

charged and discharged, the tire pressure, the drag force due to rolling resistance of the vehicle, the 

weight of vehicle, the amount of air going to the engine, the amount of gas going to engine, and the 

weight of driver. Any of this information may be acquired by measuring (e.g., by sensors), or it 

may be input (e.g., from an external telemetry, a memory, etc.), or it may be derived (e.g., based on 

other information, including other operational status information). 

[0014) The power management logic may determine an applied power for the vehicle 

engine based on command input information. Command input information may be selected from 

the group consisting of: the acceleration applied by a driver, the braking applied by a driver, the 

intended destination, preferred speed, maximum and minimum range over which speed should 

adjust, and preferred route. Any of this information may be acquired by input ( e.g., from an 

external telemetry, keyboard, mouse, voice command, a memory, etc.), sensor (e.g., optical 

detectors, etc.), or it may be derived (e.g., based on other information, including other command 

information). 

[0015) The power management logic may determine an applied power for the vehicle 

engine based on information about one or more operational parameters of the vehicle. Operational 
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parameters may be selected from the group consisting of: aerodynamic parameters (CDA), rolling 

resistance parameters (Crrl and Crr2), drive train efficiency parameters, motor efficiency· 

parameters, and battery model parameters, battery charge and discharge relationships, type of 

batterY: Any of this information may be input (e.g.,-from an external telemetry, a memory, etc.), or 

it may be derived (e.g., based on other information, including historical information or other 

operational parameter information). 

[0016] The power management device or system may further comprise a memory 

containing vehicle information about one or more operational parameters for the vehicle. The 

memory may store any of the information about the external environment, operational status or 

command inputs, including derived or historical information. 

[0017] The devices and systems described herein may be used with any appropriate 

vehicle, including internal combustion vehicles (which run on gasoline, diesel, or ethanol for 

example), a hybrid internal combustion/electric:vehicles, electric vehicles powered by the electric 

grid (plug-in), electric vehicles powered by the sun (solar), and hydrogen fuel cell vehicles. 

[0018] Also described herein are systems for managing the power consumption of an 

automotive vehicle, comprising a first input, operable to receive information about the external 

environment of the vehicle, a second input, operable to receive information about the operational 

status of the vehicle, a third input, operable to receive one or more command inputs from a driver of 

the vehicle, a memory containing information about one or more operational parameters of the 

vehicle, power management logic operable to calculate an applied power for the vehicle engine 

from the first input, the second input, the third input, and the memory, and a processor responsive to 

the power management logic. The system may also include a motor control mechanism, wherein 

the motor control mechanism regulates the application of power to the vehicle engine. 

[0019] Also described herein are methods of managing the power consumption of a 

vehicle, including calculating an applied power for the vehicle using a processor. The processor 

(e.g., a microprocessor, etc.) receives a first input comprising information about the environment of 

the vehicle, a second input comprising information about the operational status of the vehicle, a 

third input comprising a command input from the driver of the vehicle, and a fourth input 
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comprising vehicle information about the operational parameters of the vehicle. The method may 

also include the step of applying the applied power to the engine of the vehicle, and/or to notifying 

the driver of the optimal speed. 

[0020] The step of calculating an applied power may include determining a route, 

segmenting the route into one or more segment ( or intermediate) destinations, calculating an energy 

efficient speed for the vehicle to travel to the segment destination, determining an optimized speed 

for the vehicle to travel to the segment destination, and calculating the applied power from the 

optimized speed for all of the segments. The applied power may be calculated continuously. For 

example, the applied power may be calculated at each point (e.g., every segment, or points within a 

segment) as the vehicle is driven. Thus, over an entire route, the most energy efficient speed at 

which to drive may be continuously calculated. This may be done by determining a destination, and 

then coming up with a route for that destination. If the destination is not known (e.g., has not been 

provided to the power management device or system), a predicted destination may be estimated, 

based on statistical destination logic ( e.g., using map· coordinates, and the historical operation of the 

vehicle). Energy efficient speeds for current and upcoming route segments can then be calculated 

based on the route. In some variations, the route is divided up into segments. In some variations, 

the optimized speed for the vehicle is determined based on historical speeds for similar destinations. 

The route can be revised ( e.g., continuously revised) during operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIGS. lA and lB show an example of a vehicle controlled by a traditional cruise 

control device and the same vehicle controlled by one variation of this power management system 

described herein. 

[0022] FIG. 2 illustrates steps that may be used to optimize power applied to a motor, as 

described herein. 
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[0023) FIG. 3A shows a schematic route as described herein. FIG. 3B shows steps that 

may be followed to determine a route destination. 

[0024] FIG. 4 shows steps that may be followed to determine a calculated optimized 

velocity for segments of a route. 

[0025] FIG. 5 shows steps that may be followed for determining a probable optimal speed 

based on historical route information. 

[0026] FIG. 6 shows a schematic diagram of one variation of the power management logic 

described herein. 

[0027] FIG. 7 illustrates one variation of a vehicle including a power management system, 

as described herein. 

[0028] FIG. 8 illustrates a user interface for a pow.er management device. 

[0029] FIG. 9 shows inputs that may be coordinated by the power management user 

interface. 

[0030] FIG. 10 shows a schematic diagram of a portion of a power management system, as 

described herein. 

[0031] FIG. 11 illustrates a power management system remotely communicating with a 

server, as described herein. 

[0032] FIGS. 12A and 12B show exemplary charge and discharge characteristics for one 

type of battery. 

(0033) FIGS. 13A and 13B show examples of engine characteristics. 

DETAILED DESCRIPTION OF THE INVENTION 

(0034) The power supplied and used by a motorized vehicle can be optimized based on 

information inputs including: user demands, environmental conditions, the current or anticipated 
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operational state of the vehicle, and the operational parameters for the vehicle. These parameters 

can be estimated, directly measured, or derived, and may be used to determine the driving route, and 

therefore an estimated power requirement for the route. The estimated power requirement for a 

route and a historical power requirement from the same vehicle traveling over the same route may 

be used to determine the optimal power supplied to the vehicle. The power required of a vehicle 

and the optimal power supplied to a vehicle may also be expressed in terms of the speed or velocity 

of the vehicle. 

[0035] Management of a vehicle's power supply typically involves optimization of the 

power supplied to the engine. As described herein, the "engine" may refer to any portion of the 

vehicle to which power is supplied, including the motor, powertrain, etc. As will be apparent 

below, optimizing the power supplied to the engine typically means minimizing the energy loss 

from the vehicle, thereby increasing fuel efficiency. The power supplied to the engine may 

alternatively be optimized based on other criterion. For example, th,Y power supplied to the engine 

may be optimized with respect to speed or travel time. Furthermore, the devices, methods and 

systems described herein may be used with any appropriate vehicle, and are not limited to internal 

combustion vehicles. For example, the devices, methods and systems described herein may be used 

with vehicles having a hybrid internal combustion/electric engine, an electric erigine powered by the 

electric grid (e.g., a plug-in vehicle), an electric engine powered by the sun (e.g., a solar vehicle), 

and an electric engine powered by hydrogen fuel cell. Thus the term "fuel" does not necessarily 

refer exclusively to hydrocarbon fuels, but may refer to any appropriate power source for the 

engme. 

[0036] FIGS. lA and lB compare a traditional "cruise control" device (in FIG. lA) to one 

variation of the power management device described herein (in FIG. lB). In FIG. IA, a typical 

cruise control device regulates the speed of a vehicle as it drives from point A to point B when the 

vehicle speed is set to 50 mph. As the vehicle moves across different terrain (e.g., roads having 

different elevations), or through different weather conditions, the traditional cruise control device 

adjusts the power supplied to the vehicles (and thus the speed) based only on the set velocity and the 

actual velocity·of the vehicle. Thus, the cruise control device receives information on the current 

speed of the vehicle, and adjusts the power supplied to the engine to maintain the vehicle at the set 
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speed. This type of device is a "velocity control" cruise control device. In contrast, FIG. IB shows 

a vehicle with a power management device for optimizing the power supplied to the vehicle, as 

described further herein. 

(0037) In FIG. IB, the power management system receives external inputs, including 

information on the location and grade ( e.g., steepness of any uphill/downhill portions) of the road, 

the distances traveled. The power management system also includes or deduces information about 

the route ( e.g., from point A to point B), and the acceptable range of speeds that the vehicle may 

travel over this route (e.g., between 45 and 55 mph). The power management system may also 

receive information about the state of the vehicle, including the velocity at which it is traveling, and 

the weight of the vehicle. Finally, the power management system may include operational 

parameters such as the performance of the engine, aerodynamic performance, and rolling resistance 

of the vehicle. Given this information, the power management system may calculate applied power 

to the engine, and may derive a speed (or set of speeds) that optimizes the applied power. As shown 

in FIGS. IA and IB, the total energy used by the power management system in FIG. IB is 0.9 kwh 

compared to I kwh for the cruise control system shown in FIG. IA for identical vehicles traveling 

over the same pathway. 

(0038) In general, there are many ways to optimize energy efficiency, as described in more 

detail below. As will be described, any of the methods, devices and system described herein may be 

used together, individually, or in different combinations. 

Inputs 

[0039) The power management devices and systems described herein manage the power of 

the vehicle using inputs from four categories of information input: information from the external 

environment of the vehicle, information about the operational status of the vehicle, information 

from one or more command inputs, and operational parameters of the vehicle. Typically, at least 

one input from each of these sources of information is used to determine an optimal speed ( or 

applied power) for the vehicle. Some of the information inputs for each of these categories are 

described below. In every case, the information may be directly measured (e.g., by sensors or other 
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inputs), communicated from an external source, or it may be derived from other information inputs, 

or from stored data. 

(0040] Information from the external environment of the vehicle may be used to determine 

the optimal power to apply to the vehicle. External environment information generally includes any 

information about the environment surrounding or acting on the vehicle. External information may 

be used to determine forces acting on the vehicle (e.g., drag, wind resistance, tire resistance, etc.), 

the location of the vehicle relative to the destination ( e.g., position, direction, etc.), and the 

environment surrounding the vehicle (e.g., traffic patterns, surrounding traffic, etc.). In some 

variations, the external information may be used to help describe the power available to the vehicle, 

particularly in solar powered vehicles ( e.g., amount of light energy, time of day, position of the sun, 

etc.). 

[0041] Examples of environmental information inputs include, but are not limited to: the 

current location of the vehicle, geographical information about the surrounding area, the elevation 

of the vehicle, upcoming elevations of the vehicle, the current slope/grade of road, the predicted 

slope/grade of the next segments of road, traffic surrounding the vehicle, the location of stoplights, 

the timing of stoplights, a map of the roadway, the present angle of the sun, the predicted angle of 

the sun for upcoming route segments, the weather around the vehicle, present wind direction, the 

predicted wind direction for upcoming route segments, present wind velocity, the predicted wind 

velocity for upcoming route segments, current temperature, the predicted temperature for upcoming 

route segments, current air pressure, predicted air pressure for upcoming route segments, time of 

day, date, day of week, visibility, present road conditions, predicted road conditions for upcoming 

route segments, and the distance from other vehicles. 

(0042) Some of the information inputs may be redundant, or may be derived from 

related information. For example, the vehicle location may be provided by a GPS device which 

may be either a separate device or a portion of the power management device that receives a GPS 

signal and locates the vehicle based on the received signal. Geographical and topographical 

information about the area surrounding the vehicle may be determined from the location 

information. For example, the location may be used to index an atlas of the surrounding area. 
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Some variations of the power management device include a memory or database of information, 

including information about maps and road information. In some variations, the power management 

device communicates with one or more such databases to identify the location and surrounding road 

features (e.g., suggested speed limits, stop signs, traffic patterns, etc.). 

[0043) The power management device may include or may be connected to sensors or 

other inputs to directly determine some of the information inputs. For example, the power 

management device may include a pre-set clock (e.g., for the current time and date), one or more 

optical sensors ( e.g., to determine the intensity of sunlight, visibility, distance from nearby vehicles, 

etc.), and/or weather sensors (e.g., temperature, wind direction and velocity, air pressure, etc.). In 

some variations, the power management system receives some of this information by telemetry with 

off-board information sources such as databases and the like. For example, the power management 

system may communicate with a weather service, a map service, a traffic service, etc. 

[0044) These examples of information about the external environment are only intended to 

illustrate the kinds of external information that may be used by the power management devices and 

systems described herein and are not intended to be limiting: Any appropriate information about the 

external environment may be provided to the power management device or used by the power 

management device. 

[0045) Information about the operational status of the vehicle may be used to 

determine the optimal power to apply to the vehicle. Operational status information generally 

includes any information about the current operational status of the vehicle itself. Operational status 

information may be used to determine the current condition of the vehicle's engine and component 

parts (e.g.,. motor, powertrain, battery, tires, etc.), the current fuel supply, the manner in which the 

vehicle is traveling ( e.g., velocity, acceleration, etc.), and the like. 

[0046) Examples of environmental information inputs include, but are not limited to: the 

vehicle's current speed, the motor speed, the vehicle's current orientation, the RPM of the vehicle's 

motor, wheel rotations per minute, the battery state, the voltage of the battery, the amp hours from 

the battery, the state of the battery, temperature of battery, the age of the battery, and the number of 

times the battery has charged and discharged, the tire pressure, the drag force due to rolling 
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resistance of the vehicle, the weight of vehicle, the amount of air going to the engine, the amount of 

gas going to engine, and the weight of driver. 

[0047] As described above, some of the information inputs may be redundant, or may be 

derived from related information. Furthermore, the power management system may use any of the 

sensors, gauges and detectors already present in the vehicle as information inputs. For example, the 

velocity of the vehicle may be detected by a speedometer which may pass information on to the 

power management system. The power management device may also include additional sensors, 

inputs or detectors to determine or derive any information about the operational status of the 

vehicle. For example, the power management device or system may include one or more weight 

sensors (to determine the load in the vehicle, including the driver's weight). 

[0048] The examples of operational status information inputs are only intended to illustrate 

the kinds of operational status information that may be used by the power management devices and 

systems described herein. Any appropriate information about the operational state of the vehicle 

may be provided to the power management device or used by the power management device. · 

[0049] Information from one or more command inputs may be used to determine the 

optimal power to apply to the vehicle. Command inputs generally include any instructions from the 

driver of the vehicle about the operation (or intended operation) of the vehicle. Command inputs 

may be directly input by the user, or they may be derived by the actions of the driver or the identity 

of the driver. 

[0050) Examples of command inputs include, but are not limited to: the acceleration 

applied by a driver, the braking applied by a driver, the vehicle's known or predicted final 

destination, the vehicle's known or predicted interim destination, preferred speed, maximum and 

minimum range over which speed should be adjusted, and preferred route. 

[0051] As with all of the information inputs, some of the command inputs may be 

redundant, or may be derived from related information. For example, a route destination may be 

input by the driver, or it may be inferred from the driving behavior and/or identity of the driver. 

The identity of the driver may also be input by the driver, or it may be inferred. For example, the 
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identity of the driver may be matched to the weight of the driver. Command inputs may include any 

of the drivers actions to control the vehicle. For example, command inputs may include steering, 

breaking, shifting, or application of the accelerator. The power management device may include 

sensors, inputs or detectors to monitor the manipulations of the driver. In some variations, the 

driver may directly input commands to the power management system or to other devices in the 

vehicle that communicate these command to the power management system. For example, the 

driver may use an on-board navigational system to select a destination, and this destination may be 

communicated to the power management system. In some variations, the user may provide 

commands directly to the power management system. In some variations, the command inputs may 

be derived from other information, including the environmental information and the operational 

status information. For example, the destination (either a final or an intermediate destination) may 

be estimated based on the current location of the vehicle, the direction that the vehicle is traveling, 

the time of day and/or the driver of the vehicle ( e.g., if it's 8:00 am, and driver X is driving the car 

on interstate 280, then the final destination is most likely to the address of X's work place). 

[0052] Information inputs, including command inputs, may have default or pre-set values. 

For example, the power management device or system may have a preset or default maximum and 

minimum range of speeds for traveling part of the route (e.g., if the maximum and minimum range 

has not been explicitly input, the maximum and minimum range may be set to +/- 4 mph). In some 

variations, the information inputs may include metadata describing one or more features of an 

information input. Metadata may include information about the information input. For example, 

metadata may indicate the last time a particular data input was updated, or may indicate that the data 

is a default setting, or the like. 

[0053] These examples of command inputs are only intended to illustrate the kinds of 

command inputs that may be used by the power management devices and systems described herein. 

Any appropriate command input may be provided to the power management device or used by the 

power management device. 

[0054] Information from one or more operational parameters of the vehicle may be used to 

determine the optimal power to apply to the vehicle. Operational parameters generally include 
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information about characteristics that are specific to the vehicle ( e.g., characteristics of component 

parts of the vehicle, including the battery, the engine, the powertrain, the tires, etc.). Operational 

parameters of the vehicle may be stored and retrieved from a memory that is part of the power 

management device or system, or they may be retrieved from a remote information source. 

[0055) Examples of operational parameters include, but are not limited to: aerodynamic 

parameters (CDA), rolling resistance parameters (Crrl and Crr2), drive train efficiency parameters, 

motor efficiency parameters, and battery model parameters, battery charge and discharge 

relationships, type of battery. 

[0056) The operational parameters may be fixed ( e.g., may not vary with operation of the 

vehicle), or they may be changed. In some variations, the operational parameters may comprise a 

database (e.g., a lookup table), so that the value of the operational parameter may depend upon 

another information input, and may be retrieved from the database by using one or more 

information inputs as a search key. In some variations, the operational parameter may comprise an 

equation or relationship that has other information inputs as variables. 

[0057) Examples of operational parameters are provided below. In general, operational 

parameters may be determined experimentally (e.g., by testing) or may be provided by product 

manufacturers. In some variations, general ( or generic) operation parameters may be used if more 

specific parameters are not available. For example, battery charge and discharge graphs (showing 

operational characteristics of the battery) can be obtained from battery manufacturers. Operational 

parameters for various types of batteries (e.g., Lithium polymer batteries, etc.) can include material 

characteristics, energy densities, power densities, thermal characteristics, cycle life, charge and 

discharge characteristics (e.g., voltage over time), and current flux over time. For example, FIGS. 

12A and 12B show exemplary charge and discharge characteristics for one type of Lithium polymer 

battery (e.g., the Li-Po 40Ah from Leclanche SA, Switzerland). Complete characterization may 

also be made by taking charge and discharge measurements.from either a specific battery, or a · 

specific model and make of a battery. 

[0058] Motor efficiency data may be obtainable from the manufacturer. A full model 

dynamometer testing may also be used to determine motor characteristics. For example, FIGS. 13A 
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and 13B show some examples of motor characteristics that may be provided. Aerodynamic 

parameters of the vehicle (e.g., the outer chassis) can also be provided by the auto manufacturer, or 

could be measured (e.g., in a wind tunnel). Aerodynamic properties may also be estimated or 

calculated for different vehicles (or vehicle shapes, makes, or models) using literature values. 

Examples of aerodynamic parameters may be found, for example in "GM Sunraycer Case 

History/M-101" (Published by the Society for Automotive Engineers, Inc, December 1, 1990), The 

Leading Edge: Aerodynamic Design of Ultra-Streamlined Land Vehicles (Engineering and 

Performance) by Goro Tamai (Robert Bentley, Inc, 1999), and The Winning Solar Car: A Design 

Guide for Solar Race Car Teams by Douglas R. Carroll (SAE International, 2003), each of which is 

herein incorporated by reference in its entirety. Examples of drag coefficients are also readily 

available (e.g., online: http://www.answers.com/topic/drag-coefficient-l, last visited October 12, 

2005). 

[0059) Rolling resistance parameters may also be provided by the tire manufacturer, or 

may be measured. An example of one variation of a published rolling resistance formula may be 

found in "Fahrwerktechnik: Reifen und Raeder"' by Jomsen Reimpell and Peter Sponagel 

(published by Vogel-Fachbuch Technik, ISBN 3-8023-0737-2, 1988), herein incorporated by 

reference in its entirety. Similarly, a drivetrain efficiency model may be provided by the vehicle 

manufacturer, or may be measured from the power input vs. the power output for the entire 

drivetrain. In some variations, (e.g., some variations of solar cars, for example) do not have a 

drivetrain, since the motor is built directly into the wheel. 

[0060] Examples of operational parameters are only intended to illustrate the kinds of 

operational parameters of the vehicle that may be used by the power management devices and 

systems described herein. Any appropriate operational parameter may be provided to the power 

management device or used by the power management device. 

[0061) The information inputs described herein may be used to determine the optimally 

efficient energy to supply to the engine. 
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Optimization of Engine Efficiency 

[0062] FIG. 2 illustrates some of the steps that may be followed to optimize the energy 

supplied to an engine so that the vehicle travels at a fuel-efficient speed. To determine an optimally 

efficient speed (or the optimal power to be supplied to the engine), a route is determined 201 from 

the starting position and an actual or estimated ending position, the route is segmented 203 into one 

or more segments, a model optimal speed (or power) is calculated 205, statistical data from previous 

trips along the same segment of the route are retrieved 207, and an overall efficiency applied power 

is calculated from at least the model power and the statistical data 209. Finally, the overall efficient 

applied power is provided to the engine. In some variations, the vehicle operator may be notified of 

the overall efficient applied power instead of ( or in addition to) automatically applying this optimal 

power. Each of these steps is described more fully below. The statistical data from previous trips 

may be an optional element. For instance, one may choose not the use statistical data or one may 

not have statistical data. 

1. Determine route 

[0063] The route is determined based on the current position of the vehicle and a final 

destination position. The destination position may be explicitly provided by the operator of the 

vehicle ( e.g., as an operator input), or it may be derived. In some variations, the operator may 

provide a destination directly to the power management device, or to a device that communicates 

with the power management system (e.g., an on-board navigation system, etc.). The operator may 

also select the preferred route to the final destination either before beginning the trip, or after 

beginning the trip. For example, the operator may choose a destination using a navigation system 

including navigation systems that are not part of the power management device (such as any 

commercially available GPS navigation systems), which may also generate a route. The GPS 

navigation system may communicate the destination and route information to the power 

management device. In some variations, the power management system includes a GPS component 

or module, and may at least partly act as a navigation system. 

[0064] The destination may be derived from information about the operator, the current 

location, the time of day, or the like. The power management device may include statistical 
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destination logic that determines one (or more) most likely destinations based on information 

provided from environmental inputs, user command inputs, and vehicle operational status inputs. In 

some variations, the destination is derived by generating a series of statistically weighted ( e.g., 

likely) destinations based on any, all, or some of these inputs. Examples of some of the inputs that 

may be used by the statistical destination logic to determine a likely destination may include, but are 

not limited to: the weight of the driver, the time of the day, the current location of the vehicle, the 

direction that the vehicle is facing (or traveling in), the day of the week, and the speed of the 

vehicle. 

[0065) The statistical destination logic may identify one or more destinations based on 

information held in a memory. For example, the statistical destination logic may use any of the 

information inputs to select among a record of destinations to which the vehicle has previously 

driven. These destinations may be assigned a probability weighting based on the information 

inputs. For example, the statistical destination logic may continuously infer the vehicle's 

destination. The information inputs can be used to assign a probability to a particular destination. It 

is important to note that the word "destination" in this context is not necessarily the driver's final 

destination. It may be an intermediate destination along the route that the statistical destination 

logic determines has a greater chance than some threshold likelihood (e.g., X¾) of being the 

destination. A threshold likelihood may be preset, and may be varied by the user or by the power 

management device. 

[0066] For instance, if a driver leaves her house to go to work, and drives toward the 

highway, the statistical destination logic may determine that there is a 95% chance that she is going 

to the highway but only a 75% chance that she is going to go South on the highway. So, if the 

threshold (X) is 90%, the "destination" in this case would be the highway onramp. Once she gets 

on the highway going south, the probability that she is going to work may have increased to 92%. 

Now, the "destination" would be her work. Thus,.as the vehicle drives around, the probable 

destination determined by the statistical destination logic may constantly change to revise the 

destination or intermediate destination. 
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[0067] In some variations, the statistical destination logic accesses (and may also write to) 

a memory comprising past destinations that are correlated to some or all of the information inputs 

(such as location, driver weight, time of day, day of week, direction, velocity, etc.), and/or 

information derived from these inputs (e.g., driver identity, driving habits, etc.). The list of 

possible locations may be weighted by the statistical destination logic based on how closely the 

information inputs correspond to the associated information inputs for these destinations, and may 

be influenced or refined by the number of times that the driver has driven to this destination. Some 

of the information inputs (or some combination of the information inputs) may be weighted more 

heavily than others in determining the likelihood of a destination. Furthermore, the statistical 

destination logic may select more than one likely destination, including selecting a final destination 

and one or more intermediate destinations. 

[0068] One variation of a procedure for determining the most likely destination is 

described below, and illustrated in FIG. 3B. For example, the schematic route shown in FIG. 3A 

has 10 junctions (A to J). The probably that a driver will take any particular route from the start 

position may be described as "P". Thus, P01ct is the previous (or old) percentage likelihood of taking 

a route, whereas P is the newly calculated percentage likelihood. P old is initially set to 1 because 

there is a 100% likelihood that your route will go through the place that you are currently at. As 

used in this example, an intersection is as a junction having more than one choice of direction that 

you may go in. Examples include highway exits (e.g., you can stay on the highway or take the exit), 

a four-way stop, and a fork in the road. 

[0069] Referring now to Fig. 3A, assume that you have taken the following trips: 

1. start ➔ A ➔ C ➔ E 
2. start ➔ A ➔ C ➔ D ➔ F 
3. start ➔ A ➔ G ➔ I 
4. start ➔ A ➔ G ➔ I 
5. start ➔ A ➔ C 
6. start ➔ A ➔ C ➔ E 
7. start ➔ A ➔ C ➔ E 
8. start ➔ A ➔ G ➔ J ➔ C ➔ E 
9. start ➔ A ➔ C ➔ E 
10. start➔ A ➔ C ➔ D ➔ F 
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(0070) Based on this trip history, the probably of your talcing moving from any junction in 

the route shown in Fig. 3A can be determined based on this trip history. These probabilities are 

tabulated in the table: 

Probably of continuing in 
Probably of going through 

Position each location based on 
the possible directions 

past behavior 

start 10/10 A 
7/10 C A: 10/10 = 100% 

A 3/10 G 
0/10 8 

8 0/0 8: 0/0 = 0% 
2/8 D C: (10/10)*(7/10} + 

C 5/8 E (10/10)*(3/10}*(1/3)*(1/1) = 
1/8 end 71% 

D 2/2 F D: (.71)*(2/8) = 17.75% 
E 5/5 end E: (.71 )*(5/8) = 44.375% 
F 2/2 end F: (.1775)*(2/2) = 17.75% 

G 
2/3 I G: (10/10)*(3/10) = 30% 
1/3 J 

H 0/0 H: 0/0 = 0% 
I 2/2 end I: (.30)*(2/3) = 20% 
J 1/1 C J: (.30)*(1/3) = 10% 

(0071] The table also shows the probably of going through each location based on my 

previous driving behavior in the next trip. For a new trip, at each junction, the probabilities may be 

recalculated. For example ( on the same trip), once you have reached point A and decided to tum 

toward C, the new probabilities are recalculated as: A: 0%, B: 0%, C: 100%, D: 25%, E: 62.5%, F: 

25%, G: 0%, H: 0%, I: 0%, J: 0%. In real world examples, it could take hundreds of drives before 

the statistics become useful at predicting where the driver is likely to go. FIG. 3B illustrates one 

variation of a statistical destination logic that may be used. 

2. Segment route 

[0072) The route used by the power management device typically includes a starting 

position (e.g., the current position of the vehicle, which may be indicated by GPS), an ending 

position, as described above, and any intermediate positions between the initial and the final 

positions. In some variations, the route may be broken up into segments that may be used by a 
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power management device to optimize the power needed to travel this segment. A segment may 

comprise any distance to be traveled, including the entire route, or small portions of the route. 

Different segments in the same route may be of different lengths. 

(0073] The route may be segmented in any appropriate manner. For example, the route 

may be broken into segments based on predetermined or anticipated changes in speed ( e.g., 

switching from 65 to 55 mph), changing traffic patterns (e.g., turns, stops, yields, etc.), traffic or 

anticipated traffic, distance ( e.g., x miles), terrain ( e.g., the gradient or condition of a road), or the 

like. In some variations, the route may be segmented based on a combination of such factors. 

(0074) A route may be entirely segmented, or only partially segmented. For example, the 

power management device may segment only the first part of the route (e.g., the portion containing 

the current position of the vehicle), or the first few segments. This may be particularly useful when 

the destination is an anticipated destination determined by the statistical destination logic, for 

example. The route may be continuously re-segmented. For examJ?le, as the vehicle moves, the 

power management device may become aware of changing road conditions (e.g., traffic, weather, 

etc.), or the user may change the route, necessitating re-segmenting. As used herein, "continuously" 

may mean repeated multiple times, including repeating regularly or periodically. 

[0075] In some variations, the entire route (or the entire predicted route) may be divided 

up into N segments. The number (N) of segments may be fixed or may depend upon the route. The 

more segments that the route is split into, the more accurate the model may be. However, more 

segments may also require more computing power. Thus, the number of segments N may be 

decided based on the tradeoff between computing power and accuracy. 

3. Calculated energy for the route 

[0076) The power required by the vehicle to travel along a route, or a segment of the route, 

may be estimated or calculated, and this calculation may be used to determine a calculated speed for 

the vehicle so that the power usage is optimized or minimized. Such calculations of power 

requirements at different speeds typically use information inputs from the vehicle, the user, and the 
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environment over the route from the initial position to a destination ( e.g., a final destination or an 

intermediate destination). Any appropriate information input may be used. 

[0077] Simulation of the power requirement of the vehicle may estimate power 

requirements at different speeds. Thus, the speed(s) that the vehicle travels the route (or a segment 

of the route) can be optimized. For example, the simulation could determine the most energy 

efficient speed for the vehicle to travel over one or more segments by minimizing the power 

requirement for the vehicle while allowing the speed to vary within the range of acceptable speeds. 

[0078] In some variations, the power management device includes simulated energy 

requirement logic that determines the power requirement given the information inputs ( e.g., 

information from the external environment of the vehicle, the operational status of the vehicle, 

information from one or more command inputs, and operational parameters of the vehicle). The 

simulated energy requirement logic can calculate the required applied power for the vehicle by 

calculating different power requirements for all or a portion of the route (e.g., the first segment) 

when the speed of the vehicle is within the range of speeds acceptable for traveling this section of 

the route. For example, if the target speed for a portion of the route is 60 mph with a range of+/- 5 

mph, the simulated energy requirement logic may determine the speed at which the energy 

requirement is lowest that is closest to the desired speed (60 mph). Any appropriate method of 

calculating and/or optimizing this velocity may be used, including iteratively simulating different 

speeds within the target range. 

[0079) The optimal speed may be calculated by energy calculation logic. A simplified 

example is provided below, using the following parameters, assuming an electric car with 

regenerative brakes. 

mass of the vehicle and the driver ( m) 4000 kg 

CdA of the car .25 

The rolling resistance coefficients: 

Crrl .01 

Crr2 .05 

Drivetrain efficiency ( eft) 80% 
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air density (rho) 1.3 kg/m3 

acceleration due to gravity (g) 9.8 m/s2 

number of wheels (n) 4 

headwind velocity (vhw) 10 kph or 2.78 m/s 

[0080] In this example, the route may be split into five segments of 5 km each with the 

following altitudes measured at the end of each segment: 0 (beginning of segment 1 ), 200 m ( end of 

I), I 00 m ( end of 2), 400 m ( end of 3), 100 m ( end of 4), 0 ( end of 5). We may also make the 

simplifying assumption that the road grade is constant between measured points, and the road 

grades are calculated to be: +0.04 (seg 1), -0.02 (seg 2), +0.06 (seg 3), -0.06 (seg 4), -0.02 (seg 5). 

The target average speed is 100 kph. 

[0081] For the sake of simplicity in this example, we can then calculate the amount of 

e:nergy required to drive at a constant 100 kph speed for the entire route, as well as for 16 other 

combinations of the speeds 95 kph (26.39 mps), 100 kph (27.78 mps), and 105 kph (29.17 mps). In 

practice, this simulation may be run for hundreds or even thousands of combinations of speeds 

which may be tested to find the optimal speed to drive each segment. It is assumed that we enter the 

first segment traveling 100 kph (27.78 mps). It is also assumed that the speed listed for the segment 

is the final speed of the segment and the vehicle accelerates linearly throughout the segment. 

[0082) The table below shows the results of the energy calculation for all of the 

combinations tried. The lowest energy usage is 4275.94 Watt-hours. This was obtained by going 

95 kph (segl), 105 kph (seg2), 95 kph (seg3), 105 kph (seg4), 100 kph (seg5). The average speed 

over all 5 segments is still 100 kph, but the energy used is 10.2% less. 

iterations seg 1 seg 2 seg 3 seg 4 seg 5 Energy units 

1 27.78 27.78 27.78 27.78 27.78 4763.2484 Whr 
2 26.39 29.17 27.78 27.78 27.78 4536.889 Whr 
3 26.39 29.17 26.39 29.17 27.78 4275.938 Whr 
4 26.39 29.17 26.39 27.78 29.17 4382.5026 Whr 
5 26.39 29.17 27.78 26.39 29.17 4950.1438 Whr 
6 26.39 29.17 27.78 29.17 26.39 4438.3467 Whr 
7 26.39 26.39 29.17 29.17 27.78 4942.6325 Whr 
8 26.39 26.39 29.17 27.78 29.17 5055.9124 Whr 
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9 26.39 26.39 27.78 29.17 29.17 4784.1865 Whr 
10 29.17 26.39 27.78 27.78 27.78 5013.2565 Whr 
11 29.17 26.39 26.39 29.17 27.78 4745.585 Whr 
12 29.17 26.39 26.39 27.78 29.17 4852.1495 Whr 
13 29.17 26.39 27.78 26.39 29.17 5137.6625 Whr 
14 29.17 26.39 27.78 29.17 26.39 4914.7142 Whr 
15 29.17 29.17 26.39 26.39 27.78 4602.8845 Whr 
16 29.17 29.17 26.39 27.78 26.39 4493.3028 Whr 
17 29.17 29.17 27.78 26.39 26.39 4765.4617 Whr 

[0083) In general, any appropriate relationship between the information inputs, the speed 

(e.g., the applied power) and the required energy may be used to determine an optimized speed. In 

some variations, the energy requirement may be calculated from aerodynamic information, rolling 

resistance, potential energy change due to road gradient and acceleration. FIG. 4 shows one method 

of determining the target speeds for a route by an iterative method. One variation of a method for 

determining target speeds is described by the equation: 

£ = V tarn (cdA p (V,a,n + vhw )
2 + (mgC rrl + nVtarn C rrJcos(tan -) (G))+ mg sin (tan-) (G))+ ma) 

eff 2 

where E is the total energy used over the segment. The terms of the equation include: 

eff 

where V1amt = target velocity over time, and eff is the efficiency of the powertrain. 

[0084) The terms inside of the parenthesis calculates the total drag force on the vehicle. 

However, we want to calculate the total amount of energy. In general, Power= Force* Velocity, 

and Energy= Power* time= Force* Velocity* Time. The total amount of energy used is 

increased based on the power lost due to the inefficient powertrain. 

[0085) The drag force due to the aerodynamics of the car is expressed as: 
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where CdA is the coefficient of drag time area ( which can be a measured value), and rho (p) is the 

density of air, Vtam is the target velocity in the nth iteration, and Vhw is the headwind velocity. 

[0086] The drag force due to the rolling resistance of the tires is expressed as: 

(mgCrrl + n v,arncr,2 )cos(tan-1 (G)) 
where mis the mass of the car, g is the acceleration due to gravity, n is the number of wheels, Vtam 

is the target velocity in the nth iteration, Crrl and Crr2 are the coefficients of rolling resistance, and 

G is the grade of the road. The coefficients of rolling resistance may be measured values or they 

may be values supplied by tire manufacturer ( e.g., tire manufacturer). The numbers may vary for 

different road surfaces as well. 

[0087] The force due to the road gradient is: 

mg sin(tan-1 
( G)) 

where mis the mass of the car, g is the gravitational constant, and G is the grade of the road. The 

force due to the acceleration of the car is ma (the mass of the car times the acceleration over the 

segment, assuming linear acceleration for the segment). 

(0088] Putting everything together, the equation can be solved for E, the total energy used 

over the segment. Similar equation are described for calculating the total energy used over a 

segment in "The Speed of Light, The 1996 World Solar Challenge" by Roche, Schinckel, Storey, 

Humphris, and Guelden (UNSW, 1997), herein incorporated by reference in its entirety. 

(0089] FIG. 4 describes a method of calculating an array of optimized velocities for an 

entire route that has been broken up into segments. In some variations, only one or a subset of 

optimized speeds are calculated. 

(0090] Variations on the above equations may be made to simplify the relationships or to 

include additional factors. For example, the speed varying part of the rolling resistance equation 

may be removed to simplify the equation to: mgCrrcos(tan-1(G)). Additional factors could be added 
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as well, for example, by including the variation of the motortrain efficiency with speed, or by 

including the variations of the CdA depending on the directionality of the wind. 

4. Historical route information 

[0091] The power management device may refer to a record of historical route 

information. For example, the power management device may include a memory or a data structure 

that holds information on routes or segments or routes that the vehicle has previously traveled. The 

memory may comprise a database, a register, or the like. In some variations, a power management 

system communicates with a memory or other data structure that is located remotely. The record of 

historical route information may include the route information ( e.g., starting location and any 

intermediate locations), as well as information about the actual or optimized velocities and/or 

applied power for the vehicle traveling the route. The record of historical route information may 

also include any informational from information inputs (described below). For example, the record 

of historical route information may include information about the time of day, weather conditions, 

road conditions, driver, etc. Multiple records for the same route ( or segments of a route) may be 

included as part of the record of historical route information. 

[0092] The record of historical route information may provide statistical information on 

driving habits. The driving habits of an operator over a particular route or segment of a route may 

be determined by analyzing the previous times that the driver has taken this route, and by looking at 

the efficiency ( e.g., the power efficiency) for each previous trip, and for the combination of previous 

trips. Thus, the historical route information may be analyzed by statistical route analysis logic that 

can determine a probable optimal speed at each point along a route ( e.g., at segments along the 

route). The more times that a driver has driven the route, the more data can be used to estimate a 

probable optimal speed for all or part of the route. 

[0093] Historical data may be particularly useful when there is a large amount of such data 

available. Instead of trying to calculate the predicted power usage based on physics modeling, this 

method merely looks at all of the previous data to determine the power that would be utilized to 

drive each segment at a particular speed. For example, in the past, a driver may have driven a 

particular segment 1000 times. Out of those thousand times, she may have driven it at speeds 
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ranging from 80 kph to 120 kph. For each of those 1000 times that she drove the segment, the car 

recorded how fast she drove it, and how much energy was used. Therefore, to estimate how much 

energy would be required to drive the segment at 95 kph, the power may be estimated by taking an 

average of all of the previous times the driver drove that segment at 95 kph to arrive at an estimated 

energy usage, rather than calculating the power from the physics calculations, as described above. 

In one variation, only the previous trips along the segment made under approximately similar 

conditions are considered (e.g., similar cargo weight, headwinds, etc.). 

[0094] FIG. 5 describes one method of using historical data to determine a Probable 

Optimal Speed. This speed most likely approximates the optimal speed, based on previous trips. In 

general, this method is most accurate when there are many similar previous trips to be in the 

database. FIG. 5 shows that, the location of the vehicle is periodically determined (e.g., via GPS, 

manual entry, etc.), and this location can then be used to determined a historical segment 

corresponding to the current location. As described above, every route may be divided into a finite 

number of segments, and the more segments that the route is split into, the more accurate the 

algorithms may be. However, additional segments also increase the computing power needed. The 

destination is also determined periodically 505 ( e.g. as the vehicle is moving), and is reevaluated 

based on the current location. It can then be determined if the vehicle is in the same segment as 

previously determined or if it has entered a new segment 507 since reevaluating the vehicle 

location. If the answer is "yes," then nothing needs to be done until the next time the location is 

measured. If the answer is "no," then the database is examined to find the historical information 

about this segment. For example, the historical information is queried to determine what speed the 

vehicle was traveling every time that the vehicle (or the specific driver of the vehicle) was in the 

same segment going to the predicted destination. In particular, the historical information is queried 

to determine how fast the vehicle was traveling during the trip in which the vehicle used the least 

amount of energy over the same route. The result of this query gives a speed that is most likely the 

best (e.g., most efficient) speed to travel for the current trip. The process can iteratively repeat for 

the next location measurement as the vehicle continues. 

[0095] FIG. 5 describes a method of determining a probable optimal speed using historical 

route information. In FIG. 5, the probable optimal speed is identified from the historical route 
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information as the most efficient speed (e.g., the speed having the lowest energy requirement) used 

by the vehicle when traversing the segment, when that segment is part of a route having the same 

destination as the current destination. The flowchart shown in FIG. 5 illustrates a continuous 

process, in which the power management device can determine a probable optimal speed as the 

current segment changes (e.g., as the vehicle moves). 

[0096] In some variations, probable optimal speeds may be identified for the entire route. 

For example, the predicted or actual route may be segmented, and an array of probable optimal 

speeds may be identified from the historical route information for each segment. In some 

variations, the probable optimal speed is not a single most efficient speed for a segment of a route, 

but is derived from a combination (e.g., an average, median, weighted average, etc.) of all or a 

subset of the historical route information speeds. In some variation, only a subset of the historical 

route information is used. For example the probable optimal speed may be driver specific, so that 

only information for a specific driver is used to calculate a probable optimal speed. Drivers may be 

identified by bodyweight, or some other information input, including self-identification. If there is 

no historical route information for the segment or route being examined, then the probable optimal 

speed may be set to a predetermined value (e.g., zero), or some other indicator may be toggled so 

that the probable optimal speed is not relied upon. 

(0097) In one variation, a reliability estimate may be assigned to the probable optimal 

speed. For example, a reliability estimate may be related to the number of data points (e.g., the 

number of times that the vehicle (or a driver driving the vehicle) has driven that segment or route. 

For example, if there are no records of the vehicle driving the route, the reliability estimate may be 

set very low. Generally, the more records for a route in the historical route information, or the 

more closely the identifying information in the record matches the information about the current 

route (e.g., the driver, weather conditions, traffic, etc.), the higher the setting of the reliability 

estimate. 

5. Calculation of an efficient speed output 

(0098) Finally, an efficient speed for the vehicle to travel the route (or a part of the route) 

may be determined from the calculated optimized speed and the probable optimal speed. The 
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optimum speed is the most efficient speed (E}, as described above. This efficient speed (or efficient 

speed output of the power management system) may also be expressed as the applied power that is 

provided to the engine to achieve the speed at which the fuel efficiency is optimal. Thus, an 

efficient speed is typically a function of the driver's current operational demands, the current 

operational conditions of the vehicle, the operational parameters for the vehicle, and any historical 

behavior of the vehicle taking the same (or a similar) route. 

[0099] In general, an efficient speed output is determined by a combination of the 

calculated optimized speed and the probable optimized speed after they have been appropriately 

weighted. In some variations, this weighting takes into account the total energy predicted by the 

calculated optimized speed (e.g., by the simulated energy requirement logic) and the total energy 

required for the route predicted by the probable optimized speed ( e.g., by the statistical route 

analysis logic). The reliability estimate for the probable optimized speed may also contribute to the 

weighting. The power management device may include derived efficient speed logic that can 

determine efficient speeds for the vehicle to travel the route, or a portion of the route. In some 

variations, the efficient speeds are expressed as power or energy to be applied to the vehicle engine 

(e.g., the applied power). 

[0100) As previously mentioned, the methods and logic described above may be used to 

calculate a speed or an applied power for running the vehicle at an optimal fuel efficiency. As will 

be apparent to one of skill in the art, the same procedures may be used to determine a speed ( or 

speeds) over the route that minimize or maximize other factors, and are not limited to optimizing 

only fuel efficiency. For example, the power management device may control the speed of the 

vehicle so as to minimize the duration of the trip instead of ( or in addition to) fuel efficiency. Thus, 

the simulated energy requirement logic may be expressed as a simulated time requirement, and may 

calculate the time required to travel a segment of the route as a function of the speed or energy, and 

additional information input. In this case, calculated optimized speeds may be determined by 

minimizing the duration of the trip over each segment. Furthermore, the probable optimal speed 

may be determined from the historical route information based on the duration of travel, rather than 

the power applied, for each segment. 
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Control Logic 

[0101) The power management device may include control logic for controlling the 

operation of the power management device. Control logic may include logic for acquiring 

information inputs, communicating with different components of the power management system, 

estimating the destination of the vehicle from information inputs, segmenting the route into 

segments, simulating the energy requirements of the engine from information inputs, and 

controlling the entire power management device or system. 

[0102) For example, the power management device or system may include polling logic 

for acquiring information inputs and may also coordinate writing of information from the power 

management device to a memory. In some variations, the polling logic polls sources of information 

data that are provided to the power management device. For example, the polling logic may poll 

data from sensors, inputs, memories, or any other source of information data. The polling logic may 

further coordinate storing of this data in a memory, such as a memory register or a memory device 

or database that may be accessed by the power management device or system. In some variations, 

the polling logic causes old data ( e.g., greater than x weeks old) to be overwritten. The polling logic 

may also control how often the various information data sources are polled. For example, the 

polling logic may continuously poll data from external environmental sensors ( e.g., detecting 

location, direction, elevation, traffic, weather, etc.) and operational status detectors (e.g., detecting 

vehicle speed, well velocity, motor speed, etc.). The polling logic may also coordinate writing of 

route information. For example, the polling logic may coordinate recording the decisions made at 

intersections, and information about routes traveled by the vehicle, and the like. In some variations, 

the polling logic also coordinates the writing of information derived from the information inputs to a 

memory. For example, the polling logic may coordinate recording the optimal speed or energy used 

to traverse a segment or other portion of a route. 

[0103] As described above, the power management device or system may also include 

statistical destination logic. Statistical destination logic may infer one or more likely destinations 

based on the information inputs. For example, the power management system may infer the 

destination of the route based on the current location and direction of the vehicle, and the date and 
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time of day. In some variations, the power management system is unable to infer a final destination, 

but it can generate an intermediate destination or segment for the route, as described above. The 

probable destination(s) identified by the statistical destination logic may then be used to optimize 

the power needed to travel the route or a segment of the route, and to determine a historical probable 

optimal speed. 

[0104) In some variations, the power management device or system includes simulated 

energy requirement logic and statistical route analysis logic. As described above, simulated energy 

requirement logic may determine a calculated optimized speed for the vehicle, and statistical route 

analysis logic may be used to determine a probable optimal speed. The power management device 

or system may also include derived efficient speed logic that determines the most efficient speed or 

power to be applied to the vehicle engine, as described above. 

[0105) Power management logic can coordinate different components of the power 

management system, including the logic components, user interfaces, informational data inputs, 

memory, processors, motor control mechanisms, and the like. Thus, the power management system 

may include power management logic to control the overall activity of the power management 

system. FIG. 6 shows a graphical representation of one variation of the power management device, 

indicating that the power management logic controls and coordinates the various components of the 

system. In FIG. 6, the polling logic 607 coordinates the activity of information inputs 601, 603, 

605. The information inputs are also linked to each other and to the statistical d_estination logic 609, 

statistical route analysis logic 611, and simulated energy requirement logic 613. In particular, these 

elements are all connected to the memory, and may read and write to this memory. The derived 

efficient speed logic also controls these three logic elements 609,611, and 613. As described 

above, the derived efficient speed logic 615 may produce an efficient speed output for each part of 

the route (e.g., the speeds or applied powers resulting from optimizing the fuel efficiency over the 

route or parts of the route). Before this applied power can be used to control the motor (via a motor 

control mechanism 619), the power management logic may check for overrides such as operator 

overrides ( e.g., breaking), or other overrides that may be indicated by the headway cruise control 

box 617. For example, the operator may override the power management device by applying the 
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brakes, etc. The power management device may also be preempted by an obstruction (such as 

another vehicle) in the "headway" that blocks the vehicle, requiring the vehicle to slow or stop. 

[0106] FIG. 6 shows one variation of the power management device descried herein. As 

will be apparent to those of skill in the art, different variations are possible. For example, additional 

components (e.g., communications elements, microprocessors, memories, etc.), and/or additional 

logic (e.g., route segmentation logic, operator interface logic, etc.) may also be included. In some 

variations, some of the elements may be omitted (e.g., the separate polling logic), or may be 

combined with other elements. In some variations, the organization of the elements may be 

different. For example, the statistical destination logic may be controlled by the polling logic, rather 

than the derived efficient speed logic. 

Power Management Devices 

[0107] In general, the power management devic~ c?mprises power management logic that 

receives information input about the external environment of the vehicle, the operational status of 

the vehicle, one or more command inputs from the driver, and one or more operational parameters 

of the vehicle. The power management device may also include additional components such as 

information inputs (e.g., sensors, detectors, relays, etc.), one or more processors (e.g., 

microprocessors), memories (e.g., databases, ROM, RAM, EPROM, etc.), communications devices 

(e.g., wireless connections), user interfaces (e.g., screens, control panels, etc.), and/or motor control 

mechanisms. In some variations, the power management device may be installed into the vehicle by 

the vehicle manufacturer. In other variations, the power management device may be retrofitted into 

a vehicle. In general, the power management device or system intervenes between the driver and 

the engine. In practice, the power management system may be physically located in any appropriate 

location in the vehicle. FIG. 7 shows one example of a vehicle having a power management 

system 701 as described herein. In FIG. 7, the power management system is shown in the front of 

the car 700, connecting the motors 705 and batteries 707. 

[0108) Any appropriate sensors, detectors or data inputs may be used with the power 

management devices and systems described herein. For example, sensors for detecting external 

environmental information may be used (e.g., optical, mechanical, electrical, or magnetic sensors). 
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Sensors may be monitored (e.g., polled) in real-time, as described above. For example, polling 

logic may coordinate continuous or periodic polling of Global Positioning System (GPS) 

information (e.g., giving information on the vehicle's current location, current elevation, upcoming 

elevations, upcoming terrain, vehicle's destination, etc.), speedometer information (e.g., vehicle's 

current speed, motor speed), date and time information (e.g., the date and time may be used to 

determine personal driving habits and sun angle), gyroscope information (e.g., vehicle's current 

orientation, current slope/grade of road), RPM (e.g., motor and wheel rotations per minute), 

accelerator and brake pedal position (e.g., pressure applied and/or current angle of the petals), the 

angle of sun ( e.g., sensors may detect latitude, longitude, time of day, date), weather ( e.g., wind 

direction and velocity, rain, sun, snow, etc.), battery state (e.g., voltage, amp hour meter, etc.), tire 

pressure ( e.g., may be used to calculate the drag force due to rolling resistance), headway control 

information ( e.g., the distance from a car in front of the vehicle), the weight of car ( e.g., weight of 

cargo, passengers, driver), airflow (e.g., the amount of air going to the engine), gas flow sensor 

(e.g., the amount of gas going to engine of a hybrid or ICE car), weight of driver (e.g., may be used 

identify the driver and linked to personal driving habits). Different detectors or sensors may be 

polled at different intervals, including continuously, or only occasionally. Polling may also depend · 

upon the availability of a resource. For exapiple, information may be available only when a 

telecommunications network (e.g., satellite, cellular, etc.) is available. 

[0109] In some variations, a memory may be used. The memory may be read/write 

memory, or read only memory. The memory may include information, such as information on the 

operational parameters of the vehicle related to the make and model of the vehicle. As described 

above, operational parameters may include look up tables, charts, or the like. For example, a 

memory may include information about an aerodynamic model (CDA) for the vehicle, a rolling 

resistance model (Crrl and Crr2), a drive train efficiency model, a motor efficiency model, and/or a 

battery model (e.g., charge and discharge graphs for the battery). In some variations, thse models 

are not part of a memory, but are algorithms or logic. 

[011 OJ Any appropriate memory may be used, including ROM, RAM, removable 

memories (e.g., flash memory), erasable memories (e.g., EPROM), digital media (e.g., tape media, 

disk media, optical media), or the like. In some variations, the memory may comprise a database 

33 

134



for holding any of the route information (including historical route information), about the segments 

traveled, the speeds traveled, energy usage measured or calculated for this route or segment, who 

the driver was, external environmental conditions while driving the route, operational status of the 

vehicle while driving the route, and command inputs while driving the route. The power 

management system may include more than one memory. 

[0111] The power management system may also include one or more user interfaces. A 

user interface may allow input of user command information (e.g., selecting a destination, selecting 

a route, selecting a target speed or speeds, selecting a range of acceptable speeds, etc.). In some 

variations, a user interface may als·o provide output from the power management SY,/item that can be 

viewed by the user. For example, the user interface may provide visual or auditory output, or 

suggest target speeds that the user can match to optimize power supplied to the vehicle. In some 

variations the user interface may provide status information to the user about the power 

management system. For example, the user interface may indicate that the power management 

system is engaged, what the destination ( or predicted destination) is, what the optimal speed ( or 

speeds) is, what inputs are missing or estimated, or the like. In some variations, the user interface 

may display any of the information inputs. 

[0112) FIG. 8 shows one variation of a user interface for a power management device or 

system. In FIG. 8, the user interface 800 includes a screen region 801, that shows a two­

dimensional map indicating at least part of the route 805 and the direction of travel 803, the 

temperature of the external environment 807, the weather 809 (indicated by an icon), the current or 

derived efficient speed 811, the set (or cruising) speed 813, and the range within which the speed 

should be maintained 815. The screen region of the user interface shown in FIG. 8 also shows the 

destination 819. 

(0113) In some variations, the user interface of the power management system may 

include multiple screens for displaying information, or for accepting u~er input. In FIG. 8, the user 

interface also includes a plurality of buttons 821, including a toggle 823 allowing menu-driven 

interaction. The user interface may also include messaging features. For example, when the vehicle 

is turned on but stopped, a user interface may indicate a message has been sent/received ( e.g., by 
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flashing, etc.). When the user presses a "Messages" button, the system may display feedback 

messages. For example, if the tire pressure sensor notices that the tire pressure is low, a message to 

that effect will be displayed to the user. Diagnostic/test messages can also be sent to this screen for 

testing, development, or repair purposes. The messaging features may be included on the face of the 

user interface (e.g., as a "Messages" button 821, etc.). 

[0114] FIG. 9 illustrates the flow of information in one variation of a power management 

system. Information inputs into the power management system 901, 903, 905 enter the system and 

some (or all of them) may be displayed by the user interface. For example, external information 

inputs 901 may be shown. The status of some of the information inputs ( or the status of the 

detectors that receive the information inputs) may also be shown. For example, the user interface 

· can indicate when the system is connected to an external information input. In some variations, the 

external information inputs may be connected to the power management system by a wireless 

transmission (e.g., from an external source), and the connection to the external source may be 

indicated by the user interface. As described above, the user interface may accept command inputs 

from the driver (or a passenger) 905. In some variations, user commands may be accepted directly 

by using buttons on the user interface, or by voice commands. In other variations, at least some of 

the user commands may be entered into the power management system from another source ( e.g., a 

separate cruise control or GPS device). Finally, the user interface may indicate the output of the 

power management device or system 909, typically an efficient speed output for the engine. 

[0115) In some variations, the power management system may include a headway cruise 

control. The headway cruise control can prevent collisions when the vehicle is in motion by 

overriding the power management control system's control of the vehicle speed. In some 

variations, the headway cruise control detects the proximity of other vehicles or obstacles in the 

road ahead. The headway cruise control may include sensors on the vehicle, such as laser, 

ultrasound or other electronic distance measurement devices. Increasingly, more vehicles are 

including some sort of GPS interface to communicate with other vehicles to determine distance 

between the vehicles to avoid collisions. 
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[0116] The power management devices and systems described herein may also include a 

motor control mechanism. The motor/engine controller changes the motor speed by mechanical 

operations such as pulling on a cable to adjust gas/airflow mixture or by electrical means with either 

analog or digital inputs by the driver. With electric driven motors, a variable may be changed to 

increase or decrease motor speed. In the cruise control settings, the speed of the motor may change 

based algorithm in the processor. 

[0117] The power management devices and systems described herein may be organized in 

any appropriate manner, as described above. For example, in some variations, the power 

management device described herein may include component parts that are connected as illustrated 

in FIG. 10. FIG. 10 shows a schematic of one variation of a power management device. In FIG. 10, 

the power management system includes a central processor 1001 (CPU) that can execute control 

logic such as power management control logic, statistical destination logic, simulated energy 

requirement logic, statistical route analysis logic, derived efficient speed logic, polling logic, etc. 

This·CPU receives inputs from sensors 1005, GPS receiver 1007, a clock 1011, a telemetry data 

receiver 1009, a speech recognition processor 1021 (including a microphone 1019, 1025), user · 

interface buttons 1039, 1037, and memory components (including RAM 1035, a long-term memory 

1033, firmware ROM 1031, and a removable memory 1029, 1041 ). The CPU may also coordinate 

output through the LCD display 1015, 1017, a speaker 1023, 1027, and the motor control 

mechanism (motor controller) 1043. In some variations, the sensors 1045 may also be included as 

part of the power management devices or systems. 

[0118) As described above, the power management system may also be used with a 

telemetry system. Thus, the power management system may communicate with one or more 

external components. For example, the power management system may store information in a 

remote memory. The power management system may also contribute to a database of information 

about route, road conditions, and the like, such as a database of historical route information. In 

some variations, the motor control system may remotely communicate with a processor, so that at 

least some of the control logic is applied remotely. 
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[0119) FIG. 11 shows a schematic illustrating the use of telemetry by the motor control 

system. In FIG. 11, a power management device 1101 communicates by wireless communication 

with a database 1107 through a transmitter/receiver 1105 (shown as a satellite). Any reasonable 

type of wireless communications may be used, including cellular, wireless internet connections, 

radio, or the like. In this example, the database may both receive data from the power management 

device and/or transmit data or instructions to the power management device. Communication 

between the power management device and other components that are remotely located ( e.g., 

memory, processor, information inputs) may also be used to update or correct the power 

management device. For example, the operational parameters of the vehicle may be revised or 

updated from a remote source. In some variations, control logic ( e.g., power management control 

logic) may be remotely updated or revised. 

[0120] The concepts described above may be used in various combinations to optimize the 

power used by a vehicle. Examples of power management systems, including methods of rn~ing . 

them, are described below. 

EXAMPLES 

1. Fuel Efficient Hybrid vehicle 

[0121) Using one variation of the power management system described herein (e.g., a 

power management system having an integrated with a GPS), a hybrid car approaching a large hill 

or grade can adjust the ratio of electric to ICE such that the batteries would be empty at the crest of 

the hill and fully charged at the bottom of the hill, and therefore would use less gasoline. 

[0122) The same methods described above could be used to calculate the energy usage of 

the vehicle as in the previous example. The mix of electric to ICE can be based on the calculated 

energy usage and the energy stored in the batteries. The exact mechanism for instructing the hybrid 

vehicle to alter its electric/ICE ratio may vary between manufacturers. 

2. Fuel Efficient Internal Combustion Engine (ICE) vehicle 

[0123] Using one variation of the power management system described herein, an ICE car 

will speed up on a downhill when it knows that an uphill is the next terrain, and thereby use 
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momentum to get up the hill, using less gasoline. FIG. lB illustrates this Example. As described 

previously, the system may determine the optimum energy using external and internal sensors and 

information, including the operational parameters appropriate to the vehicle. Such operational 

parameters may vary from manufacturer to manufacturer (or vehicle to vehicle), and, as described 

above, could involve sending an electrical signal to a computer-based motor controller or even 

mechanically controlling the gas/air-flow mixture to the engine. 

3. Energy efficient Solar-powered vehicle 

[0124] Using one variation of the power management system described herein, a 

solar-powered car can ensure that it has adequate power to traverse a predetermined route. The 

power management system may ensure that there is enough solar energy power for the route by 

slowing and speeding the car as necessary based on current energy levels and anticipated energy 

needs. 

[0125] This example is similar to the example discussed when determining the 

optimum speed above, with a couple of additional steps. In addition to calculating the energy usage, 

the system may also include a solar array model that could model the power generated by the solar 

array throughout the route base on the predicted weather, geographic location, and time of day. A 

battery model may also be included to keep track of the energy put into the batteries by the solar 

array, and the energy drawn from the batteries by the motor. When selecting the optimum speeds to 

drive the segments of the route, the system logic (e.g., software, hardware or both), may apply or 

access the battery model to prevent the battery from becoming completely drained. 

4. Preventing Engine Flooding 

[0126) One of the keys to efficient driving is not to step on the accelerator more than 

the engine can actually bum and use efficiently. Flooding the engine not only wastes gas but it 

doesn't maximize power, despite the drivers' demands. According to one variation of the power 

management system described herein, a traditional ICE engine may be protected from flooding of 

the engine using the power management device. 
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[0127) In this variation of a power management device, power management device 

receives information inputs including a command input (acceleration), at least two environmental 

inputs (air resistance), the operational status of the vehicle (velocity and engine temperature), and at 

least one operational parameter (e.g., maximum fuel volume). For example, the power management 

device may receive information about the amount of pressure that the driver is applying to the 

accelerator. The power management system may also detect the current speed, resistance and 

temperature of the vehicle. This information input may be used to select the proper operational 

parameter of the vehicle. For example, the device may include a memory having a table of 

maximum fuel volumes for a given velocity, resistance and temperature. Thus, the velocity, 

resistance and temperature data may be used to look up a maximum fuel volume. In some 

variations, the maximum fuel volume may be calculate or estimated from this data. By comparing 

the operator demand (for acceleration) to supply fuel with the maximum amount of fuel that the 

engine can handle, the power management control logic may correct for the drivers inefficiency, 

and instruct the motor c~:mtrol mechanism to provide the actual maximum amount of fuel to the 

engine, thereby avoiding flooding of the engine. 

[0128] This is a last example is a very simplified case of the overall actions of the 

power management control system. In ge1;1eral, the power management device intervenes between 

the driver and the engine. Thus, the power management device may interpret the driver commands 

so that the driving objective is achieved while maximizing the efficiency of the vehicle based on 

information that is not generally accessible or interpretable by the driver. 

[0129) While the invention has been described in terms'of particular variations and 

illustrative figures, those of skill in the art will recognize that the invention is not limited to the 

variations or figures described. In addition, where methods and steps described above indicate 

certain events occurring in certain order, those of skill in the art will recognize that the ordering of 

certain steps may be modified and that such modifications are in accordance with the variations of 

the invention. Additionally, certain steps may be performed concurrently in a parallel process when 

possible, as well as performed sequentially as described above. Therefore, to the extent there are 

variations of the invention, which are within the spirit of the disclosure or equivalent to the 

inventions found in the claims, it is the intent that this patent will cover those variations as well. 
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Finally, all publications and patent applications cited in this specification are herein incorporated by 

reference in their entirety as if each individual publication or patent application were specifically 

and individually put forth herein. 
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CLAIMS 

What is claimed as new and desired to be protected by Letters Patent of the United 

States is: 

1. A device for managing the power consumption of an automotive vehicle comprising: 

power management logic operable to calculate an applied power for the vehicle engine from: 

information about the external environment of the vehicle; 

information about the operational status of the vehicle; 

one or more command inputs; and 

one or more operational parameters of the vehicle. 

2. The device of claim 1, further comprising a processor responsive to the power management logic. 

3. The device of claim 2, wherein the processor comprises a microprocessor. 

4. The device of claim 1, further comprising a motor control mechanism, wherein the motor control 

mechanism controls the application of power to the vehicle engine. 

5. The device of claim 1, wherein information about the external environment of the vehicle is 

selected from the group consisting of: the current location of the vehicle, the elevation of the 

vehicle, upcoming elevations of the vehicle, the current slope/grade of road, the predicted 

slope/grade of the next segments of road, traffic surrounding the vehicle, the location of 

stoplights, the timing of stoplights, a map of the roadway, the present angle of the sun, the 

predicted angle of the sun for upcoming route segments, the weather around the vehicle, present 

wind direction, the predicted wind direction for upcoming route segments, present wind 

velocity, the predicted wind velocity for upcoming route segments, current temperature, the 

predicted temperature for upcoming route segments, current air pressure, predicted air pressure 

for upcoming route segments, time of day, date, day of week, visibility, present road conditions, 

predicted road conditions for upcoming route segments, and the distance from other vehicles. 
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6. The device of claim 1, wherein information about the operational status of the vehicle is selected 

from the group consisting of: the vehicle's current speed, the motor speed, the vehicle's current 

orientation, the RPM of the vehicle's motor, wheel rotations per minute, the battery state, the 

voltage of the battery, the amp hours from the battery, the state of the battery, temperature of 

battery, the age of the battery, and the number of times the battery has charged and discharged, 

the tire pressure, the drag force due to rolling resistance of the vehicle, the weight of vehicle, the 

amount of air going to the engine, the amount of gas going to engine, and the weight of driver. 

7. The device of claim 1, wherein the command input is selected from the group consisting of: the 

acceleration applied by a driver, the braking applied by a driver, the vehicle's known or 

predicted final destination, the vehicle's known or predicted interim destination, preferred 

speed, maximum and minimum range over which speed should adjust, and preferred route. 

8. The device of claim 1, w~erein the operationalparameter of the vehicle is selected from the group 

consisting of: aerodynamic parameters (CDA), rolling resistance parameters (Crrl and Crr2), 

drive train efficiency parameters, motor efficiency parameters, and battery model parameters, 

battery charge and discharge relationships, type of battery. 

9. The device of claim 1, further comprising a memory containing vehicle information about one or 

more operational parameters for the vehicle. 

10. The device of claim 1, wherein the vehicle engine comprises an engine sel~cted from the group 

consisting of: an internal combustion engine (gasoline, diesel, ethanol and other derivatives), a 

hybrid internal combustion/electric engine, an electric engine powered by the electric grid (plug­

in), an electric engine powered by the sun (solar), an electric engine powered by hydrogen fuel 

cell. 

11. A system for managing the power consumption of an automotive vehicle, comprising: 

a first input, operable to receive information about the external environment of the vehicle; 

a second input, operable to receive information about the operational status of the vehicle; 
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a third input, operable to receive one or more command inputs from a driver of the vehicle; 

a memory containing vehicle information about one or more operational parameters of the 

vehicle; 

power management logic operable to calculate an applied power for the vehicle engine from 

the first input, the second input, the third input, and the memory; and 

a processor responsive to the power management logic. 

12. The system of claim 11, further comprising a motor control mechanism, wherein the motor 

. control mechanism regulates the application of power to the vehicle engine. 

13 .. The system of claim 11, wherein the first input is selected from the group consisting of: the 

current location of the vehicle, the elevation of the vehicle, upcoming elevations of the vehicle, 

the current slope/grade of road, the predicted slope/grade of the next segments of road, the 

vehicle's known or predicted final destination, the vehicle's known or predicted interim 

destination, traffic surrounding the vehicle, the location of stoplights, the timing of stoplights, a 

map of the roadway, the present angle of the sun, the predicted angle of the sun for upcoming 

route segments, the weather around the vehicle, present wind direction, the predicted wind 

direction for upcoming route segments, present wind velocity, the predicted wind velocity for 

upcoming route segments, current temperature, the predicted temperature for upcoming route 

segments, current air pressure, predicted air pressure for upcoming route segments, time of 

day, date, day of week, visibility, present road conditions, predicted road conditions for 

upcoming route segments, and the distance from other vehicles .. 

14. The system of claim 11, wherein the second input is selected from the group consisting of: the 

vehicle's current speed, the motor speed, the vehicle's current orientation, the RPM of the 

vehicle's motor, wheel rotations per minute, the battery state, the voltage of the battery, the 

amp hours from the battery, the state of the battery, temperature of battery, the age of the 

battery, and the number of times the battery has charged and discharged, the tire pressure, the 

drag force due to rolling resistance of the vehicle, the weight of vehicle, the amount of air 

going to the engine, the amount of gas going to engine, and the weight of driver. 
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15. The system of claim 11, wherein.the third input is selected from the group consisting of: the 

acceleration applied by a driver, the braking applied by a driver, the intended destination, 

preferred speed, maximum and minimum range over which speed should adjust, and preferred 

route. 

16. The system of claim 11, wherein the memory includes at least one operational parameter of the 

vehicle selected from the group consisting of: aerodynamic parameters (CDA), rolling 

resistance parameters (Crrl and Crr2), drive train efficiency parameters, motor efficiency 

parameters, and battery model parameters, battery charge and discharge relationships, type of 

battery. 

17. A method of managing the power consumption of a vehicle, comprising: 

calculating an applied power for the vehicle using a processor, the processor receiving: 

a first input comprising information about the environment of the vehicle; 

a second input comprising information about the operational status of the vehicle; 

a third input comprising a command input from the driver of the vehicle; 

a fourth input comprising vehicle information about the operational parameters of the 

vehicle. 

18. The method of claim 17, further comprising applying the applied power to the engine of the 

vehicle. 

19. The method of claim 17, wherein the step of calculating an applied power further comprises: 

determining a route; 

segmenting the route into one or more segment destinations; 

calculating an energy efficient speed for the vehicle to travel to the segment destination; 

determining a target speed for the vehicle to travel to the segment destination; and 

calculating the applied power from the target speed. 
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20. The method of claim 19, further comprising continuously calculating the applied power until a 

final destination is reached. 

21. The method of claim 19, wherein the step of determining a target speed for the vehicle further 

comprises determining a historical speed for a similar destination. 

22. The method of claim 17, further comprising notifying the operator of the vehicle of the 

calculated applied power. 
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ABSTRACT 

Described herein are devices, systems, and methods for managing the power 

consumption of an automotive vehicle, and thereby for optimizing the power consumption of the 

vehicle. The devices and systems for managing the power consumption of the vehicle typically 

include power management logic that can calculate an applied power for the vehicle engine based 

on information provided from the external environment of the vehicle, the operational status of the 

vehicle, one or more command inputs from a driver, and one or more operational parameters of the 

vehicle. 

46 

147



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig.1A 

Typical Cruise Control Today (Velocity Control) 

Position (1): A lot of extra 
energy is needed to maintain 
same speed up a hill. Speed 

50mph. 

n (1): Speed is re 
oing up an hill to 
erve energy. Speed 

47mph. 

(2): Speed i 
ing down a 

50mph. 

Fig. 18 

Overal Trip time from point A to point B 
is 15 min. 

The total energy used from point A to 
point Bis 1 kwh. 

Point 
B 

Position (3): No extra momentum 
gained from Position (2). A lot of extra 

energy is needed again to maintain 
the same speed. Speed 50mph. 

Overal Trip time from point A to point B 
is 15 min. 

The total energy used from point A to 
point B is 0.9 kwh. 

Point 
B 

2): Speed is 
down a hill t 
tum knowin 
g again. Sp 

Position (3): The extra momentum 
gained from Position (2) allows less 

energy needed to go up the hill. 
Speed 48. 

148



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 2 

201 Determine Route 

203 Segment Route 

205 
Model Optimal Power 
to Engine for Route 

'/ 

207 Retrieve Historical Power 
to Engine for Route 

'/ 

209 
Calculate Applied Power for 

Overall Efficiency 

211 Provide Applied Power 
to Engine 

149



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 3A 

START 

150



305 

307 

309 

311 

App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

301 

Driver supplied 
destination? 

yes 

no 

Set Pold = 1 

Read current location (from GPS), set 
location = next intersection 

Query the database to determine: 
Given: 

weight of driver 
weight of car 
time of day 
day of week 
speed of car 
direction of car 
location 

Get: 
most likely choice at this intersection 
P (percentage likelyhood of that choice) 

313 

P = P * Pold 
Pold = P 

Is P >X 

no 

yes 

Fig. 38 

303 

Most likely destination = Driver 
supplied destination 

315 

location = next intersection assuning that choice 
made at current intersection is the most likely 

317 Most likely destination = location 

151



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

401 

403 

405 

407 

Given lcurr, T, 
Wd, Dir.Dow, Vaci 

Get lnext 

Spin the Route into 
N Segments 

between Lcurr and 
lnext 

Determine Vtar 
based on either P , 

speed limit, or 
driver entered 

value 

Assign Viar to all 
segments 

Fig. 4 

Vact = actual measured velocity 
Viar = target average velocity 
P = pedal posnion 
Dir = direction 
DoW = Day of Week 
T = Time of Day 
Wd = Driver Weight 
Ahrb = Battery Amp-Hours 
Lcurr = current location 
Lnext = location with > X% chance of 
the driver passing through during trip 

419 
Change VtarO ... VtarN values such that all 

----------------< segments stay within Y % of Vtar and the average If-----~ 

409 

431 
413 

n=n+1 
Yes 

Etot = Sum(EO ... EN) 

Calculate Energy usage due to aerodynamic drag, rolling resistance, potential energy 
change due to road gradient, and acceleration: 

E = vt/eff((CdA)½p(V1am + Vhw) + (mgCrr1 + nVtamG-r2> cos(tan-1 G) + 

mgsin(tan-1G) +ma) 

Predict motor rpm and torque and use table look up to determine drivetrain 
energy efficiency 

Determine efficiency of energy delivery system . For electric vehicles, 
energy lost to resistance in wires ; for ICE vehicles energy required for fuel 

pump. 

V of all segments is Viar 

425 Yes 

427 

Divide the energy required to overcome drag forces by the efficiencies of 
the drivetrain and energy delivery systems to get the energy used for the 

segment En 
429 

Output is Vtaro, Vtar1, ... VtarN 
Target velocities for each segment 435 

152



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 5 

501 
Get current location 

r,.--------····-----·-··---···-··--···-··------------····-··--------------------------------· 

503 
based on direction and location 

determine current-segment 

Yes 

505 
Get Destination 

,J; 

507 
Does No 

current_segment = 
segment 

509 
Segment = current_segment 

511 
Query the Historical Route 

Information: Given the 
segment and destination, 

get the record for the most 
efficient trip. 

l 
513 

From that record, get the 
speed driven over that 
segment. This is the 

Probable Optimal Speed 

153



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

601 
Informational 

inputs 
(external 

environmental 
inputs, 

operational 
status) 

Fig. 6 

603 
Operator 

Informational 
inputs 

(command 
inputs) 

v 

607 Polling Logic 

609 
Statistical 

Destination 
Logic v 

605 
Memory 

(operational 
parameters) 

(e.g., database) 

, 

' 
'I, 

611 
Statistical 

Route 
Analysis 

Logic 

613 
' Simulated 

Energy 

, 

,1~ 

615 
Most Efficient 
Speed Logic 

Requirement 

621 
Power Management 

Logic 

617 
Headway Cruise 

Control 

619 
Motor Control 
Mechanism 

(motor controller) 

Logic 

154



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 7 

707 
Energy Storage (Batteries) 

705 
Motors 

701 
Power Management 

System (PMS) 

700 

155



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 8 

800 

I 
801 805 

809 807 

59 mph 
Cruise 60 
Max 65 Min 55 

Destination: 1600 Pennsylvania Ave Wa~hington DC 

0 _c_o_nd-it-io-ns~ ~D-es-tin_a_tio_n~ ~-~-~-~=-~~ I M,~;" I B 

823 821 

811 

813 

815 

803 

819 

156



901 

External Data 
Inputs (from 
wirelessly 

transmitted 
data sources) 

e.g., GPS, 
Wind, weather, 

road traffic, 
Map data, 

elevation, etc. 

App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 9 

903 

System Inputs from within the Automotive System 

Engine/Motor performance characteristics 
Power consumption data 

Historical route performance 
Actual Speed 

Measured driver behavior (steering/breaking) 
Measured temperature 
Measured conditions 

Cruise 60 

Max65 Min 55 

800 

Destination: 1600 Pennsylvania Ave Washington DC 

~ I Con<itioos iloesunationll ;~: IIMaxl_.nll En~, I 

D 
909 

Output 
Control signal to accelerate engine/motor 

905 

Manual or 
Voice User 

Inputs 

Destination 
Desired speed 

Maximum 
speed 

Minimum 
speed 

Observed 
traffic 
Other 

observations 

157



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
ntle: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 10 

1017 

I Mi~ne 
Speaker 

I 
LCD Display y I 

' ,,/ I 

' ,,,/ I 
...... __ / 

1025 1027 

r,........_ __ .,...., ,,' 
...... __ ,,,. / 

' ,,,, I Microphone Speaker ' ,, I 
...... __ / 

...... __ / 
' ,,,, I Driver ' ,, I 

...... __ / ..... __ / 
' ,,,, 1019 1023 , ...... __ ,, ----

I I GPS Receiver Data broadcast LCD receiver Display Drirver 
Speech synthesis / 

1007 1009 1015 recognition processor 

I I I 
Removable [ I I Real time clock I 1011 

Memory 

1045 CPU Firmware Interface Sensor Electrically ROM 
interface - isolating 

circuit 1001 1031 1029 

~ 
1041 

1005 1013 
Long term 
memory or RAM 

Motor/ User input -- hard drive 
engine button interface 

controller 

1043 1039 1035 
I I I I 

I 0 I 0 I ol I 0 I I ol 1033 

Button tree 1037 

158



1' 

1107 

App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 11 

1105 
t.f 

1' 

1101 

159



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 12A 

Li-Po 40 Ah 
Charge: CC-CV 0.5 C / 1 C / 2 C - 4.2 V 0.05 C cut-off@23°C 

4.2 -- ~- I I l I L i i i I 

i, ' ~--- ! ,. ,,,. l i 

4.0 
., 

\\ --, ---- i I 
I 

~ - I ~- I i 
3.8 

~ 
0) 

3.6 O> 

~ 
g 

3.4 

r - ......... , ! -
-' ~\ --a-0.5 C-rate CHARGE 

-o-1 0 C-rate CHARGE 
,_ 

\ --:, 0 C:-r>ilP- C:HARGF ,_ 
"' I ! -' .. 
~ ~ 

l ~ 
-

3.2 I' I ' I ' "-. I ~, "-- . 
-r-- ...... ..... I--- i --

20 40 60 80 100 120 140 
TIME (min.) 

Fig. 12B 

Li-Po 40 Ah 
Discharge: CC, 1 C, 3 C, 5 C, 8 C, 10 C 2.7 v-cut-off 

4.2 

4.0 

4 : I 
I 

-9-- 1C_ 40.8Ah (10'2.0%) ..._ --- 3C_ 38.4Ah ( 96.0%) 

3.8 

> 3.6 
Q) 
O> 3.4 
~ 
0 
> 3.2 

~ 
-t-- 5C_ 37 .2Ah ( 93.0o/o) .........._ -$- 8C_ 34.4Ah ( 86.0%) 

I 
l ~ 10C 24.0Ah ( 62.0%) 

I 
....... ~, :, 

I l 
cf•fj 

~' 
~ I ...._;_ --- ... 

•• l ~- ~- ... .. _.,,,,.,,,... - 1 

- , ~-

80 

60 o 
C: 
:D 
:D 
m 

40 ~ 

~ 
20 

0 

--
3.0 

, ' H . -~ 
2.8 

~ . 
~ $ 

*· - - -~- €) ,i,. - . -

I 

10 20 30 40 
DISC HAAGE CAPACITY (Ah) 

160



App No.: Not Yet Assigned Docket No.: 601392000100 
Inventors: Martin KOEBLER et al. 
Title: POWER MANAGEMENT SYSTEMS AND DEVICES 

Fig. 13A 

Torque-Speed Envelope 
AC55 with UMOC440TF@ 312VDC 

300 -.---------------, 

250 

E 200 z -
0> 150 :, 
C" 
'- 100 
{!. 

50 -------
0 +---+---+---+---+---+-----t---i 

0 1000 2000 3000 4000 5000 6000 7000 

Speed (rpm) 

Fig. 13B 

Efficiency vs. Torque 
AC55 with UMOC440TF@312 voe 

95 ~----------------, 

3000 rpm 

6000 rpm 1500 rpm 
\ 

80 +---+---+---+---+----t--' 

0 50 100 150 200 250 

Torque (Nm) 

161



,,. 

FROM FAX NO. Jul. 21 2003 09:36AM P2 

PTOISllill1A t09-0II 
Al)IIRMld ro, use ll1tOUgll 0713tf.!006. 0MB 06!11-00~2 

U.S. P.a!ent 8NI Track:111911< Ofllce: U.S. 0EPAATMeNT OF COMMeRce 
u,,d,,rthe Pa""',-ic -IIM Ad~ 1005 IIC"6...,,,.. nru~ull8CI IO--nd IOa 0011&clinn of lnbmallon uMIS&II ""'"'"""a~ 0MB «>nlllltn•=.,.._ 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of Invention I POWER MANAGEM~NT SYSTEMS AND D~CES 

As the oelOw name{J inventor(&), I.we declare that; 

This declaration Is directed IQ: 

GJ The attac:tied appllCAtlon. or 

D Appllcalion No. • fUee1 on 

0 as amended on 
-··· (if applic.ible); 

I/we believe that VwB eRl/are the or1glnal BIid first invantor{s) ol t1'19 6Ubjec1 manor which ia clalme<J and for whlCh a palenl is 
soughl; 

1/wP. ha11a. ravial.lred end understand Iha cnntenlll of me above-ldAntlflea applicetinn. tncludiug the clalrnr.. a& amended by any 
amendment epeaflnal)y ml'errea to above; 

I/W8 acknO\llledge the duty lo diuelose to tl\9 united States Patent and Trademark omca au lnfOl'malion known to m&Jus to lie 
materiel IO patonlabiity aa defined In 37 CFR 1.56, inr:ludlng tor continuetlon•ln-par1 applicalions, material Information which 
bacsmo available b,;,tween lhe ffllog doto or lhe prior application and the national or PCT fnlarna1ional fUlng data of the 
r.nntlnuallon•in-part application. 

All slatementa morte heroin of myfou, own knowledge are b'ue, Qfl statements rne<le herein on information and bAllef arc 
t,elk,yQd 10 be 1rua, llnd further tl'lat lhaae alaiements woru made v,,!tti the knowledge 1h31 winrul fslae statements and the Uke 
.1111 punishable by fine or impri&onrnent, or both, under 18 U.S.C. 1001. and msy Jeopal'dl:za Iha valldl!y of Iha 11ppUcatlon or 
any patent Issuing tllereon. 

FULL NAME OF INVENTOR($) 

lnven!Or one: _M~rtln_ KOEBLER , .. 

SlgnaturA: ~- !lxlk-- Citizon of: ... German):! 

ln110ntor two; ~<?;>_le G. GOLDSTEIN .. ---
Signature: .. Citizen of: us 

Inventor three: Stephen J. BROWN .. 

Signaturo: Citizen of: us ... 

Inventor f0t ir: J;:if;tlfl H. HARf:>ER ... -~ 

Signature: Citizen of: us ---
D AddilioMI inventors or :i logal rapresentadve arc llaing n11,m,d on additional foonts) allar::tled hereto. 
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Nov 07 05 12:l0p 

PTO/$Ml1A (OlJ-.0') 
AppltM!d for uu thn:rulih 07/31/2006. 0MB 0651-0032 

U.S. Patent arid Trademalt< Offic:e: U.S. DEPARTMENT OF COMMERCE 
Under ct,e, PacelWDl1< RcdUc:1fon At:J. of 100& no - - ...........i to resMnl to a cdledlcn al ;nbmalic,n unless a .c...b..a a "9fd OMS ctllltial l'tll'llber. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

TIUe of Invention I POWER MANAGEMENT SYSTEMS AND DEVICES 

As the below named inveritor(s), lfwe declare that 

This declaration is directed to: 

GJ l1"le attached appficatlon, or 

0 Application No. ,filed on 

0 as amended on ("if applicable); 

I/we believe that llw& am/am !he original and first inventnr(lil) of the subject maltef" which is claimed and for \tt'hlch a patent Is 
sought; 

I/we have reviewed and understand U1e contenlll ot the aboVe..fdentified 11PPllcallon, including 1he c:laims. as amended by any 
amendment specifically referred to abOve; 

I/We acknowledge the duty to disclose ID the United States Patent and Trademattc Office all Information known to me/us to be 
material 10 patentability as defined in 37 CFR 1.56, lndudlng for continuation-in-part applic:ations, material infQrma6on ..taich 
became avallable between the fiQng date of the prior applk:ation and the national or PCT intemational flllng date of the 
continuat!WHfl-1l8rt appllcalion. 

All slatements made herein of my/our own knowledge are true, all statements made herein on information and belief are 
belleved to be true, 811d further ttlat these &tatemen1S were made with the knowledge lhal willful false statements and lh8 like 
are punishable by fini, or imprilionment, or bolh, under 18 V,S.C. 1001, and may Jeopardize lhe validity of Iha application or 
any patenl. Issuing thereon. 

FUU: NAME OF INVENTOR(S) 

Inventor one: Martin KOEBLER 

Signature: Citizen of: Germani 

Nicole G. GOLDSTEIN 
~ 

Inventor two: 
7 \..~ Signature: ........ Citizen of: us 

Inventor three: Steehen J. BROWN 

Signature: Citizen of: us 

Inventor four: Jason H. HARPER 

Signature: Citizen of: us 

0 AddQional inventors or a legal representallve are being named on additional forrn(s) attached hen1to. 
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PTOISBI01A (09-04) 
Appn:M!d for use U1rtJ1.V107/31/2006. 0MB 0651-0032 

U.S. Patent and TrademaJtt Office; U.S. DEPARTMENT OF COMMERCE 
Under lhe PmJeNmrlt RsclJcllon lid al 1995. no""""""' am --b """"""1 b a colleclion al inbmafion unless ll di<:ntlv!s a val:I 0MB con1rD1 number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of Invention POWER MANAGEMENT SYSTEMS AND DEVICES 

As the below named inventor(s), I/we declare that 

This declaratioo is directed to: 

0 The attached application, or 

OAppti~n No. __________ , filed on ---------· 
Das amended on ____________ frf applicable); 

I/we befieve that I/we am/are the original and firat inventor(s) of the subject matter ~ is claimecl and for which a patent is 
sought; 

I/We have reviewed and understand the contents of the above--«lentified application. including the claims. as amended by any 
amendment specifically referred to above; 

I/we acknowledge the duty to a!Sclose to the United States Patent and Trademark Office all information known to me/us to be 
malerial to patentabifity as defined in 37 CFR 1.56;indudlng for continuation-in-part applications. material lnfonnaUon which 
became available between the filing date of the prior application and the national or PCT International fifing date of the 
continuation-ln-1lart application. 

All statements made herein of my/our own knowledge are true, all statements made herein on infurmalion and belief are 
believed to be true. and further that these statements were made with the knowledge that willful false statements and the like 
are punishable by fine or imprisonment, or bolh. under 18 U.S.C. 1001, and may jeopardize the validity of the apprication or 
any patent issuing thereon. 

FUU: NAME OF INVENTOR(S) 

Inventor one: Martin KOEBLER 

Signature: Citizen of: Gennan~ 

Inventor tvvo: Nicole G. GOLDSTEIN 

Signature: Citizen of: us 

~ventorthree~BROWN 

Signature: &; Citizen of: us 

Inventor four. Jason H. HARPER 

Signature: Citizen of: us 

D Additional inventors or a legal representative are being named on adcfrtional form(s) attached hereto. 

Attorney Docket No.: 601392000100 

Page 1 of 1 
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PTOOB/01A (09-<M) 
Appnwed for use lllrQJgh <17/31/2006. 0MB 0651-0032 

U.S. Paten! and Trademallc Offlce; U.S. DEPARTMENT OF COMMERCE 
lJndetf-eP..,,,,IWOfkRecllcllon/ldol1995.no-an,"""1in!dl0-10ac:dledlar1atlnbmatlonunlessadko""'"'avaldOMBCDntrolnumtier. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

TiUe of Invention I POWER MANAGEMENT SYSTEMS AND DEVICES 

As the below named inventor(s), I/We declare that 

This declaration is directed to: 

GJ Toe attached application, or 

D Application No. ,filed on 

Das amended on frf applicable): 

I/We befleve that I/We am/are the origlnal and fi,st inventor(s) of the subject matter which is daimed and for which a patent is 
sought: 

I/we have reviEl'oNed and understand the contents or the above-Identified application. Including the claims, es amended by any 
amendment specifically referred to above: 

I/we acknowledge the duty to disdose to the United States Patent and Trademar11 OfflC8 all information known to me/us to be 
material to patentability as defined in 37 CFR 1.56, including for continuation-in-part applications, material lnformaUon v.tllch 
became available between the fillng date or Iha prior application and the national or PCT International filing date of the 
continuation-In-part appllcaUon. 

All slatamants made herein of my/our own knowledge are true. all statements made herein on information and belief are 
believed to be true, and further that these statements were made with the knowledge that willful false statements and the like 
are punishable by fine or imprisonment. or both. under 18 U.S.C. 1001, and may jeopardize the validity of the application or 
any patent Issuing thereon. 

FULL NAME OF INVENTOR(S) 

Inventor one: Martin KOEBLER 

Signature: Citizen of: Gennan:t 

Inventor two: Nicole G. GOLDSTEIN 

Signature: Citizen of: us 

Inventor three: Steehen J. BROWN 

Signature: Citizen of: us 

Inventor four: Jason H. HARPER 

Signature: /1-, 
' 

JL - Citizen of: us ,, ~- , 

0 Addlllonal inventors or a legal representaUve are being named on additional form(s) attached hereto. 

Attorney Docket No.: 601392000100 
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Nov 16 05 03:llp p.3 

F'TOISB/81 (04-05) 
Approvell fllrvse 1ttrougtl 11/30/2005. 0MB 0651-0035 

U.S. Patent and Trademarl< Office; US. DEPARTMalr OF COIW>ERCE 
lmderthe - Redl.cticnAd of 111<11< no_,,,.,,,...,,., .....,,ft<!_,_,,,,,,,. to a colec6on olinformaticn unle:ss ia- a vad 0MB camolnumber. 

Am>llcation Number Not Yet Assicmed 

Filing Date Concurrentlv Herewith 
POWER OF A lTORNEY First Named Inventor Martin KOEBLER 

and I POWER MANAGEMENT SYSTEMS AND 
CORRESPONDENCE ADDRESS Title DEVICES _ 

INDICATION FORM Art Unit Not Yet Assianed 

Examiner Name Not Yet Assicned 

Attomev Docket No. 601392000100 

I hereby revoke all previous powers of attorney given in the above-identified application. 

I hereby appoint 

[Kl Practitioners associated with the Customer Number: I 25226 I 
OR 

□ Practitioner(s) named below: 

Regislnrtlon Raglslratlon 
Name Number Name Number 

as rr,y/oor attcmey(s) or agent(s) to prosecute the appllcatton identified above, and to transact all business in the Unned Slates 
Patent and Trademark Office connected there1Mlh. 

Please recognize or change the correspondence address for the above-identified application to: 
GJ The address associated with the above-mentioned Customer Number: 

OR 

D The address associated with Customer Number: I I OR 

□ F11111or I lndlvidual Name 

Address 

City !State I Zip I 
Country !Telephone I Eman I 

I amthe: 

D AppDcant/lnventor. 

0 Assignee of record of the entire interest See 37 CFR 3. 71. 
statement under 37 CFR 3. 73(bJ is enclosed. {Form PTOISB/96) 

SIGNATURE at Appllc:ant 06 Assignee of Record 

Signature ryJ~LJ 1 oate I II l(o- 05 
Name Nicole G. G'o1dstein !Telephone IGJ""o • ~711_ f 'lo<:::.. 
Title and Company Vice President, Business Operations - Motility Systems. Inc. ~ 

NOTE: Signatures of all th& inYentorn or assJgnees of record of the entire interesl or their represenlative(s) are reQulred. Submit multiple 
forms if more than one signature Is required, see below•. 

0 •Total of 1 rorms are submitted. 

PA-1023024 
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Nov 16 05 03:llp p.2 

PTOISB/9o (09-04) 
Appro\lod fnr use 1/irough 07 /31J2006. 0MB 065 Ul031 

U.S. Patent and Trad"'"81k Office; U.S. DEPARTMENT OF COMMERCE 

Lhlerlhe Radu:SonAclof199S.no ID e coleac,n cf infotmaljor, I.U\IBss ft dis a valid 0MB a:ntrcl number. 

STATEMENT UNDER 37 CFR 3.73lb) 

Applicant/Patent Owner: Martin KOEBLER et al. 

Application NoJPatent No.: Not Yet Assigned Filed/Issue Date: ___ C~on_cu_rren---'-_tly.._____H_er_ew_i_th __ 

Entitled: POWER MANAGEMENT SYSTEMS AND DEVICES 

Motility Systems. Inc. 
(Name al Assignee} 

• a corporation 
(T)lle ol ~ 8.g.. ccrpcrala,. partners11',. -.lly. gowmmentagency. Ole.) 

states that it is: 

1. G the assignee of lhe entire right, title, and Interest; or 

2. 0 an assignee of less than the entire right. title and interest. 
The extent (by percentage) of ifs ownership interest is ____ o/., 

In the patent applicaUonlpatent identified above by virtue of either: 

A. G An assignment from the inventor(s) of the patent application/patent Identified above. The assignment 
was rec.otded in the United States Patent and Trademark Office at Reel 
Frame ______ • or for which a copy thereof is attached. 

OR 
e. O A chain of title from the inventor(s). or the patent applicationlpatent identified above, to the current 

assignee as shown below: 

1. From: -----------~--- To: 
The document was recorded in the United States Patent and Trademark Office at 
Reel _____ • Frame _____ • or for which a copy thereof Is attached. 

2. From: To: ---------------The document was recorded in the United Slates Patent and Trademark Office at 
Reel _____ • Frame _____ • or lbr which a copy thereof is attached. 

3. From: _______________ To: 

The document was recorded in the United States Patent and Trademark Office at 
Reel _____ • Frame _____ • or for which a copy thereof is attached. 

0 Additional documents In the c:hain of title are listed on a supplemental sheet 

D Copies of assignments or other documents in the chain of title are attached. 
[NOTE: A separate copy (I.e., a true copy of the original assignment doc:ument(s)) must be 
submitted to Assignment Division in accordance with 37 CFR Part 3. if the assignment is to be 
recorded In the recoms of the USPTO. ~ MPEP 302.0BJ 

e title is supplied below) is authorized to act on behalf of the assignee. 

/1- l~-oS-
Date 

Nicole G. Goldstein 
Printed or Typed Name 

G5"o -$"" <-ffu-1 fo~ 
Telephone umber _, 

Vice President. Business Operations 
Title 

Attomey Docket No.: 601392000100 
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ASSIGNMENT 
JOINT 

Attorney Docket No.: 601392000100 

THIS ASSIGNMENT, by Martin KOEBLER, Nicole G. GOLDSTEIN, Stephen J. BROWN and 
Jason H. HARPER (hereinafter referred to as the assignors), residing at Lindenstrasse 11, Saal/Donau, 
D-93342 Germany, 188 Alta Mesa Road, Woodside, California 94062, 3324 Woodside Road, Woodside, 
California 94062, and 5250 Crestline Way, Pleasanton, California 94566, respectively, witnesseth: 

WHEREAS, said assignors have invented certain new and useful improvements in POWER 
MANAGEMENT SYSTEMS AND DEVICES, set forth in an application for Letters Patent of the United 
States, having an oath or declaration executed on even date herewith; and 

WHEREAS, Motility Systems, Inc., a corporation duly organized under and pursuant to the laws of 
Delaware and having its principal place of business at 188 Alta Mesa Road, Woodside, California 94062 
(hereinafter referred to as the assignee) is desirous of acquiring the entire right, title and interest in and to said 
inventions and said application for Letters Patent of the United States, and in and to any Letters Patent or 
Patents, United States or foreign, to be obtained therefor and thereon: 

NOW, THEREFORE, in consideration of One Dollar ($1.00) and other good and sufficient 
consideration, the receipt of which is hereby acknowledged, said assignors have sold, assigned, transferred 
and set over, and by these presents do sell, assign,-transfer and set over, unto said assignee, its successors, 
legal representatives and assigns, the entire right, title and interest in and to the above-mentioned inventions, 
application for Letters Patent, and any and all Letters Patent or Patents in the United States of America and all 
foreign countries which may be granted therefor and thereon, and in and to any and all divisions, 
continuations and continuations-in-part of said application, or reissues or extensions of said Letters Patent or 
Patents, and all rights under the International Convention for the Protection of Industrial Property, the same to 
be held and enjoyed by said assignee, for its own use and the use of its successors, legal representatives and 
assigns, to the full end of the term or terms for which Letters Patent or Patents may be granted, as fully and 
entirely as the same would have been hel\i and enjoyed by the assignors, had this sale and assignment not 
been made. 

AND for the same consideration, said assignors hereby covenant and agree to and with said assignee 
its successors, legal representatives and assigns, that, at the time of execution and delivery of these presents, 
said assignors are the sole and lawful owners of the entire right, title and interest in and to said inventions and 
the application for Letters Patent above-mentioned, and that the same are unencumbered and that said 
assignors have good and full right and lawful authority to sell and convey the same in the manner herein set 
forth. 

AND for the same consideration, said assignors hereby covenant and agree to and with said assignee, 
its successors, legal representatives and assigns, that said assignors will, whenever counsel of said assignee, 
or the counsel of its successors, legal representatives and assigns, shall advise that any proceeding in 
connection with said inventions, or said application for Letters Patent, or any proceeding in connection with 
Letters Patent for said inventions in any country, including interference proceedings, is lawful and desirable, 
or that any division, continuation or continuation-in-part of any application for Letters Patent or any reissue or 
extension of any Letters Patent, to be obtained thereon, is lawful and desirable, sign all papers and documents, 
take all lawful oaths, and do all acts necessary or required to be done for the procurement, maintenance, 
enforcement and defense of Letters Patent for said inventions, without charge to said assignee, its successors, 
legal representatives and assigns, but at the cost and expense of said assignee, its successors, legal 
representatives and assigns. 

pa-1022872 
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FROM FAX NO. Jul. 21 2003 09:36AM P1 

Attorney Docket No.: 601392000100 

AND said ~ignors hereby rec:iuc:~t the Commii1.<1ioncr of Patents to issue said Letters Patent of the 
United States to said assignee as the a-.signcc of s11id inventions and the Leners Patent to be issued therc:on for 
the sole use of said assignee, its successors, legal representatives and assigns. 

I\Jw /it !Jo o.S 
Date 

Dnte 

Date 

Date 

pa-1022872 

_µ ____ -Mfi.v_· · ____ t ...... Jt ____ -----·--· ....... __ 
Martin KOEBLBR 

Nicole G. GOLDSTEIN 

Stephen J. ·BROWN 

------------·· .. ·---------
Jason H. HARPER 

2 
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Nov 07 05 12:lOp 
p.2 

Attorney Docket No.: 601392000100 

AND said assignors hereby request the Commissioner of Patents to issue said Letters Patent of the 
United States to said assignee as the assignee of said inventions and the Letters Patent to be issu~ thereon for 
the sole use of said assignee, its successors, legal representatives and assigns. 

Date Martin KOEBLER 

11--1- 06 ()h 
Date Nicole G. GOLDS~ 

Date Stephen J. BROWN 

Date Jason H. HARPER 

pa-1022872 2 
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Attorney Docket No.: 601392000100 

AND said assignors hereby request the Commissioner of Patents to issue said Letters Patent of the 
United States to said assignee as the assignee of said inventions and the Letters Patent to be issued thereon for 
the sole use of said assignee, its successors, legal representatives and assigns. 

Date Martin KOEBLER 

Date 

II jiL/os 
Date 'Steph J. 

Date Jason H. HARPER 

pa-1022872 2 
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Attorney Docket No.: 601392000100 

AND said assignors hereby request the Commissioner of Patents to issue said Letters Patent of the 
United States to said assignee as the assignee of said inventions and the Letters Patent to be issued thereon for 
the sole use of said assignee, its successors, legal representatives and assigns. 

Date Martin KOEBLER 

Date Nicole G. GOLDSTEIN 

Date 

1/ /oS"/4.S-
Date I 

Stephen J. BROWN 

JasonHQ;;;= ~ 

pa-1022872 2 
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This Page is ]nserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not li:rp.ited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

~D TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUME.NTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ---------------------

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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PATENT APPLICATION SERIAL NO ---------

U.S. DEPARTMENT Of COMMERCE 
PATENT AND TRADEMARK OFFICE 

FEE RECORD SHEET 

11/23/2005 AKELECH1 00000041 031952 11283137 

01 FC:2011 
02 FC:2111 
03 FC:2311 

. 04 FC:2202 

150.00 DA 
250.00 DA 
100.00 DA 
50.00 DA 

PT0-1556 
(5/87) 0 

.. - ......... __ 
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P10tS8101 02-G4) 
Appn:ried fo, use UVOugh 1131'2008. OM8 oes1.oxn 

U.S. Patent and T11111emaf11 Ollli=-: U.S. DEPARTMENT OF COMMERCE 
. . . Under the - RNudlonAdol 1996 no_l"IClnl.,. Na1Jitad10r.-ndtoa cMJ!'ri~,al lnbmllillionunlilM •~ avddOM8oontrolnumbw. 

PATENT APPLICATION FEE DETERMINATION RECORD · A(,)pl,ca7'. Clf Dom .. ~ 
.. Subtltltute tor Fonn-PT0-875 Effective December B:2004 ii t"J..sv-~1-~ ~ 

-· -· 
APPLICATION AS FILED - PART I OTHER·THAN 

(Cclumn 1) (Colurm2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FUD NUMSER EXTRA . RATE m FEE ti\ RATEIS\ FEE Nt\ 

BASIC FEE 
137 CFR 1. Ulla). ltil o, lcll 

NIA .. NIA •NfA 150.00 NIA 300.00-· 
SEARCH FEE NIA NIA. NIA $250 NIA $500 (37 Cf~ 1 1e(lr): (I), OI (m)) 

EXAMINA.110:' FEE ' 
.. 

$200_ NIA . NIA NIA $100 NIA 
(37 CfR 1.111(al, IP). OI (q)) 

TOTAL a.AIMS 4...Aannus 20 "' (37 aR 1.16(1)) 
. _ q xsis • s-o, _ ,...........OR xsso • 

INDEPENDENT a.AIMS. 
~ X100 X200 

.. 
minua3 = •·. . .........J • ·- . (37 CF8 t. 16(h)) . - --

~ ..... trifle specification and drawings exceed 100 

APPUCA 110N SIZE sheets or paper. the application size tee due 
FEE Is $250 ($125 ror sma n entity) tor ~ach 
(37 aR U6(s)) addltlonal SO sheets or fraction thereof. See 

35 U.S.C. 41{a){1)(G) and 37 CFR 1.16lsl.. 
.. +180a . +360- ·-

. · · MUl TIPlE DEPENDENT Cl.AIM PRES EN~ (37 CF_R 1. 16{j)) . L-

~ If the dlfel'ence In column 1 is less lh'an zmo, enter -0" in colu,m 2. TOTAL -:;-so, - TOTAL 
·1 ?--- .. ' 

}J / /4PPLICAJ10N AS AMENDED - PART II l 

OR OTHER THAN 
(Cotumn 1) (Column 2) (Colum.n 3) SMALL ENTITY · SMALL ENTITY 

Cl.AIMS HIGHEST 

<( REMAINING NUMBER PRESENT. RATE($) AOOI- RATE($) .AOQI.. 
AFTER PREVIOUSLY EXTRA TIONAL llONAL 

I- AMENDMENT PAIDFOR FEE($) FEE~ ·.z . Minus .. 
"' w Total X$·25 X$50 

:E 1)7Cf'R l.leiill = OR = 
0 Independent . Minus. ·- = X100 X200 z . (37 Cf'R 1. ltl(hl) -· OR =· w I 

:E . Application Size Fee (37 CFR 1.16(s)) 
<( 

+.180= · +360= ARST PRESENTAnON OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 
; TOTAL TOTAL 

ADO'LFEE OR AOO'LFEE 

(Column 1) (Column2) (Column 3) 
Ct.AIMS. HIGHEST 

: 
REMAINING NUMBER PRESENT RATE($) ADDI• RATE($) . AOOI-m 

AFTER· PREVIOUSLY EXTRA T,lONAl TIONAL ·!z AMENOMENI. PAID FOR FEE lSl FEE l$\ 
w Total * Minus .. = XS25 :E (37 Cf'R t.18(1)) = OR X$50 = 
.o lndC1)etldent . Minus ·- = X100 X200-z (3~ CFR 1.1CIOI)) = OR I = w 

Aoolicatiori Size Fee ('J7 CFR 1.16(s)) :E 
<( 

+360:: ARST PRESENTATION OF MUlTIPLE DEPENDENT CLAIM (37 CFR 1. 16(i)) . . +180= OR· . 

TOTAL. 
OR 

· 'TOTAL 
ADD'LFEE ADO'LFEE 

• If the entry In colurm 1 Is less than the entry in column 2, write V in oolum~ ~- .. •· .. 
"If the "Highest Number Previously Paid Fol" IN THIS SPACE is less than 20, enter "20". 

- Ir the. "Highest Number Previously Paid For" IN. ,:HIS SPACE is less t11an 3, enter "3". · . : · · ' . 
The 1f1<1hest Number'Previoudv Paid For" (Total or lndru>8ndenl) is the hlahest number found in the aooroorlale box in,ciolumn 1. . . 

. This collection of-Information Is required 87 -CFR 1.16. The Information-ls required to ~In or retain.a· · flt the_ · bile whl!::h is lo file an<I the . . . by . . . ·-·· -~-- ~- . pu_ .<. _by .•• 
· USPTO to process) an appl!calion. Confldenllality_ is governed by 35 U.S.C. 122 and 37 CFR '1:14. This c:ollectibn'ls-:-estitnated to.bike 12 minut8$ t~ comptetd._· ~ 
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