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I. INTRODUCTION 

Toyota Motor Corporation (“Petitioner”) filed a Petition requesting an 

inter partes review of claims 1−12, 14, 15, 17−32, 34, and 35 (“the 

challenged claims”) of U.S. Patent No. 7,723,932 B2 (Ex. 1001, “the ’932 

patent”).  Paper 1 (“Pet.”).  General Electric Company (“Patent Owner”) 

filed a Preliminary Response.  Paper 6 (“Prelim. Resp.”).   

Under 35 U.S.C. § 314(a), an inter partes review may not be instituted 

unless the information presented in the petition “shows that there is a 

reasonable likelihood that the petitioner would prevail with respect to at 

least 1 of the claims challenged in the petition.”  For the reasons stated 

below, we determine that Petitioner has established a reasonable likelihood 

that it would prevail with respect to at least one challenged claim.  We 

hereby institute an inter partes review of the challenged claims on all the 

grounds of unpatentability asserted in the Petition. 

A. Related Matters 

The parties indicate that they are unaware of any other proceedings 

involving the ’932 patent.  Pet. 2; Paper 3, 1.   

B. The ’932 patent 

The ’932 patent discloses a propulsion system for a vehicle.  

Ex. 1001, Abstract.  Figure 1 of the ’932 patent is reproduced below with 

annotations added by Petitioner (Pet. 9). 
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Annotated Figure 1 above illustrates a hybrid locomotive.  

Specifically, hybrid locomotive 100 includes first traction drive system 110 

(blue) that is coupled to diesel engine 112 via alternator 114, and second 

traction drive system 130 (red).  Ex. 1001, 7:16−34. 

C. Illustrative Claim 

Of the challenged claims, claims 1, 24, and 32 are independent.  

Claim 1 is illustrative: 

1. A propulsion system for a vehicle, comprising: 

a first traction drive system coupled to an engine and comprising a 
first drive motor, wherein the engine is operable to supply energy to 
the first drive motor to propel the vehicle; and 

a second traction drive system comprising a second drive motor and a 
first energy storage device, wherein the second drive motor is 
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operable to both supply energy to the first energy storage device and 
to receive energy from the first energy storage device, 

wherein the first drive motor is electrically coupled to only the first 
traction drive system. 

Ex. 1001, 13:20−31. 

D. Prior Art Relied Upon 

 Petitioner relies upon the references listed below.  Pet. 3−4. 

Kira  US 2004/0069548 A1 Apr. 15, 2004 (Ex. 1005) 

Kumar US 2003/0150352 A1 Aug. 14, 2003 (Ex. 1006) 

Hanyu US 2006/0164034 A1 July 27, 2006 (Ex. 1007) 

Masahiko1 JP H11-176487 A  July 2, 1999  (Ex. 1008) 

Yamada2 JP 2004-260904 A  Sept. 16, 2004 (Ex. 1011) 

Katsuta3 JP 2003-134606 A  May 9, 2003  (Ex. 1014) 

Suzuki4 JP 2006-115693 A  Apr. 27, 2006 (Ex. 1017) 

                                           
1 Citations to Masahiko are to the English translation (Ex. 1009). 
2 Citations to Yamada are to the English translation (Ex. 1012). 
3 Citations to Katsuta are to the English translation (Ex. 1015). 
4 Citations to Suzuki are to the English translation (Ex. 1018). 
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E. Asserted Grounds of Unpatentability 

Petitioner asserts the following grounds of unpatentability (Pet. 4−5)5:  

Claim(s) Basis Reference(s) 

1, 2, 23, 24, and 30 § 102(b) Kira 

3 § 103(a) Kira 

4 and 18−21 § 103(a) Kira and Kumar 

5, 14, 15, 17, and 22 § 103(a) Kira and Hanyu 

6−12 § 103(a) Kira and Masahiko 

24, 25, 30, 32, and 35 § 102(b) Yamada 

34 § 103(a) Yamada 

26 § 103(a) Yamada and Katsuta 

27 and 28 § 103(a) Yamada and Suzuki 

29 and 31 § 103(a) Yamada and Hanyu 

 

                                           
5 Because the claims at issue have a filing date prior to March 16, 2013, the 
effective date of the Leahy-Smith America Invents Act, Pub. L. No. 112-29, 
125 Stat. 284 (2011) (“AIA”) amendments to 35 U.S.C. §§ 102, 103, we 
apply the pre-AIA version of 35 U.S.C. §§ 102 and 103 in this Decision. 
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II. ANALYSIS 

A. Claim Construction 

The instant Petition was filed prior to the effective date of the rule 

change that replaces the broadest reasonable interpretation (“BRI”) standard.  

See Changes to the Claim Construction Standard for Interpreting Claims in 

Trial Proceedings Before the Patent Trial and Appeal Board, 83 Fed. Reg. 

51,340, 51,340 (Oct. 11, 2018) (final rule) (“This rule is effective on 

November 13, 2018 and applies to all IPR, PGR and CBM petitions filed on 

or after the effective date.”).  We, therefore, apply the BRI standard in this 

proceeding.  Under this standard, claim terms in an unexpired patent are 

given their broadest reasonable construction in light of the specification of 

the patent in which they appear.  37 C.F.R. § 42.100(b) (2018).   

For purposes of this Decision, we find it necessary to construe only 

the claim terms identified below.  Nidec Motor Corp. v. Zhongshan Broad 

Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017) (citing Vivid Techs., 

Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999)) (noting 

that only those claim terms that are in controversy need to be construed, and 

only to the extent necessary to resolve the controversy).   

“coupled” 

Each independent challenged claim recites the term “coupled.”  For 

example, claim 1 recites “a first traction drive system coupled to an engine,” 

and claim 32 recites “the propulsion means is electrically coupled to the first 

traction drive system.”  Ex. 1001, 13:21, 16:21−22 (emphases added).  

Petitioner avers that the term “coupled” should be construed to have its plain 
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and ordinary meaning of “connected to.”  Pet. 11−12.  At this junction, 

Patent Owner does not challenge Petitioner’s proposed claim construction as 

to the term “coupled.”  See generally Prelim. Resp.  Based on the evidence 

before us, and for the reasons set forth below, we agree with Petitioner’s 

proposed construction. 

As Petitioner explains, the ’932 patent supports this construction 

because it uses the term “coupled” to describe mechanical and electrical 

connections between components.  Id.  Notably, the ’932 patent describes a 

mechanical connection through “an on-board heat engine coupled to an 

alternator that converts the mechanical output power of the engine into an 

alternating current (AC) electrical power.”  Ex. 1001, 1:43−46 (emphasis 

added).  The ’932 patent also describes an electrical connection through 

“traction drive system 110 coupled to a diesel engine 112 via an alternator 

114.”  Id. at 7:20−21 (emphasis added).  Furthermore, Dr. Shahbakhti 

testifies that an ordinarily skilled artisan would have understood that 

“coupled,” as used in the ’932 patent, to mean “connected to.”  Ex. 1002 

¶¶ 30−32.  Petitioner’s cited dictionaries further support the plain meaning 

of “coupled” as “connected to.”  MERRIAM-WEBSTER’S COLLEGIATE 

DICTIONARY, 11TH ED. (2007) (Ex. 1020, 3) (defining “coupled” as “to bring 

(two electric circuits) into such close proximity as to permit mutual 

influence” or “to fasten together:  LINK”); COLLINS ENGLISH DICTIONARY, 

9TH ED. (2007) (Ex. 1021, 6) (defining “coupled” as “to connect (two 

things) together or to connect (one thing) to (another)”).   
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In view of the evidence currently before us, we adopt Petitioner’s 

proposed claim construction, interpreting “coupled” as “connected to” for 

purposes of this Decision. 

“propulsion means” 

Claim 32 recites “a propulsion means for supplying energy to a first 

energy storage device and for receiving energy from the first energy storage 

device.”  Ex. 1001, 16:18−19.  Claim 34 recites “a second propulsion means 

for supplying energy to a second energy storage device and for receiving 

energy from the second energy storage device.”  Id. at 16:32−34.   

Petitioner asserts that these limitations invoke 35 U.S.C. § 112, 6th 

paragraph, covering the corresponding structure described in the 

specification and equivalents thereof.  Pet. 13.  At this junction, Patent 

Owner does not challenge Petitioner’s proposed claim construction as to 

these limitations.  See generally Prelim. Resp.   

We note that these claim elements are written in means-plus-function 

format and fall within the purview of § 112, 6th paragraph, because:  (1) each 

claim element uses the term “means for”; (2) the term “means for” in each 

claim element is modified by functional language; and (3) the term “means 

for” is not modified by any structure recited in the claim to perform the 

claimed function.  Personalized Media Commc’ns LLC v. Int’l Trade 

Comm’n, 161 F.3d 696, 703–04 (Fed. Cir. 1998) (A claim element using the 

term “means for” creates a rebuttable presumption that the drafter intended 

to invoke § 112, ¶ 6.); Sage Prods. v. Devon Indus., Inc., 126 F.3d 1420, 

1427–428 (Fed. Cir. 1997) (The presumption is not rebutted if the term 
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“means for” is modified by functional language and is not modified by any 

structure recited in the claim to perform the claimed function.). 

We also note that the first step in construing a means-plus-function 

claim element is to identify the recited function in the claim element.  Med. 

Instrumentation & Diagnostics Corp. v. Elekta AB, 344 F.3d 1205, 1210 

(Fed. Cir. 2003).  The second step is to look to the specification and identify 

the corresponding structure for performing that recited function.  Id.    

Here, the recited function is “supplying energy to [an] energy storage 

device” and “receiving energy from [the] energy storage device,” as recited 

in claims 32 and 34.  As Petitioner notes (Pet. 13), the only corresponding 

structure described in the ’932 patent that is capable of performing the 

function of both supplying energy to and receiving energy from an energy 

storage device are electric drive motors 136, 146, 236, 246, 336, and 346, as 

shown in Figures 1−3 of the ’932 patent.  See, e.g., Ex. 1001, Abstract (“The 

second drive motor both supplies energy to the first energy storage device 

and receives energy from the first energy storage device”); id. at 6:40−47, 

13:26−29, 15:10−13, Figs. 1−3. 

Therefore, for purposes of this Decision, we construe the 

aforementioned “propulsion means” elements to encompass an electric drive 

motor “for supplying energy to [an] energy storage device and for receiving 

energy from [the] energy storage device.” 

B. Principles of Law 

To establish anticipation under 35 U.S.C. § 102, each and every 

element in a claim, arranged as is recited in the claim, must be found in a 
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single prior art reference.  Net MoneyIN, Inc. v. VeriSign, Inc., 545 F.3d 

1359, 1369 (Fed. Cir. 2008); Karsten Mfg. Corp. v. Cleveland Golf Co., 242 

F.3d 1376, 1383 (Fed. Cir. 2001).  

A patent claim is unpatentable under 35 U.S.C. § 103(a) if the 

differences between the claimed subject matter 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.  KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406 

(2007).  The question of obviousness is resolved on the basis of underlying 

factual determinations including:  (1) the scope and content of the prior art; 

(2) any differences between the claimed subject matter and the prior art; 

(3) the level of ordinary skill in the art; and (4) objective evidence of 

nonobviousness.6  Graham v. John Deere Co., 383 U.S. 1, 17–18 (1966). 

C. Level of Ordinary Skill in the Art 

In determining the level of ordinary skill in the art, various factors 

may be considered, including the “type of problems encountered in the art; 

prior art solutions to those problems; rapidity with which innovations are 

made; sophistication of the technology; and educational level of active 

workers in the field.”  In re GPAC, Inc., 57 F.3d 1573, 1579 (Fed. Cir. 1995) 

(internal quotation marks and citation omitted).  Petitioner asserts that a 

person with ordinary skill in the art would have held at least a bachelor’s 

                                           
6 Neither party presents evidence or arguments regarding objective evidence 
of nonobviousness in the instant proceeding at this time. 
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degree in mechanical or electrical engineering and two years of experience 

with hybrid vehicle propulsion systems or equivalent graduate study.  Pet. 11 

(citing Ex. 1002 ¶¶ 35−38).  Patent Owner does not dispute Petitioner’s 

assessment.  See generally Prelim. Resp.  On this record, we agree with 

Petitioner’s assessment.  Accordingly, for purposes of this Decision, we 

apply Petitioner’s assessment regarding the general knowledge of a person 

with ordinary skill in the art.   

D. Anticipation based on Kira 

Petitioner asserts that claims 1, 2, 23, 24, and 30 are unpatentable 

under § 102 as anticipated by Kira.  Pet. 14–27.  As support, Petitioner cites 

to the Declaration of Mahdi Shahbakhti, Ph.D.  Ex. 1002.   

Patent Owner counters that Petitioner fails to show that Kira’s engine 

is “operable to supply energy to the first drive motor,” as recited in claims 1 

and 24.  Prelim. Resp. 1−4.   

For the reasons provided below, we determine that Petitioner has 

demonstrated a reasonable likelihood of prevailing on its assertion that 

claims 1, 2, 23, 24, and 30 are unpatentable.     

Kira 

Kira discloses a hybrid vehicle.  Ex. 1005, Abstract.  Figure 1 of Kira 

is reproduced below with annotations added by Petitioner (Pet. 14). 
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Annotated Figure 1 of Kira above shows that Petitioner relies upon 

Kira to disclose first, second, and third traction drive systems for a vehicle.  

Pet. 14−15.  The first traction drive system includes engine E, generator G 

(blue), low-voltage battery B1 (blue), and sub rear motor Ms (blue) for 

driving rear wheels Wr.  Ex. 1005 ¶¶ 37, 38.  During operation, “sub rear 

motor Ms . . . is driven by direct current from the low-voltage battery B1 

which is charged by generated output of the generator G driven by the 

engine E.”  Id. ¶ 43.   

The second traction drive system includes high-voltage battery Bh 

(red), power drive unit Pf (red), and front motor M (red) for driving front 

wheels Wf.  Id. ¶¶ 37, 38.  The third traction drive system includes main rear 

motor Mm (green) for driving rear wheels Wr, which is connected to 

high-voltage battery Bh (green) via power drive unit Pr (green).  Id.  During 
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operation, “front motor M . . . is driven by converting a direct current of the 

high-voltage Bh to a three-phase alternating current at the power drive unit 

Pf, and similarly, the main rear motor Mm . . . is driven by converting the 

direct-current of the high-voltage battery Bh to a three-phase 

alternating-current at the power drive unit Pr.”  Id. ¶ 43. 

Independent claims 1 and 24 

Petitioner asserts that an ordinarily skilled artisan would have 

understood that Kira discloses “[a] propulsion system for a vehicle,” as 

recited in the preambles of claims 1 and 24.  Pet. 15−16, 22; Ex. 1002 ¶ 54.  

Petitioner notes that Kira teaches an engine, batteries, and motors used to 

propel a hybrid vehicle.  Ex. 1005 ¶¶ 37, 38.  Petitioner also asserts that Kira 

describes other limitations of claims 1 and 24.  Pet. 16−24. 

First traction drive system 

 Claims 1 and 24 recite:   

a first traction drive system coupled to an engine and comprising 
a first drive motor,  

wherein the engine is operable to supply energy to the first drive 
motor to propel the vehicle. 

Ex. 1001, 13:21−24, 15:5−8 (emphasis added). 

Petitioner asserts that Kira discloses multiple traction drive systems, 

including a first traction drive system.  Pet. 16−17.  Figure 1 of Kira is 

reproduced below with annotations added by Petitioner.  Id.  
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Annotated Figure 1 of Kira above depicts a hybrid vehicle having a 

first traction drive system.  Petitioner argues that Kira’s first traction drive 

system is coupled to engine E, which is connected to generator G (blue), 

low-voltage battery B1 (blue), and sub rear motor Ms (blue).  Id. (citing 

Ex. 1005 ¶¶ 17, 18).  Petitioner avers that Kira’s sub rear motor Ms 

constitutes a “first drive motor,” as recited in claims 1 and 24, because it is 

connected to speed reduction gear set R “for transmitting the driving forces 

of . . . sub rear motor Ms to the rear wheels Wr.”  Id.  

Petitioner argues that a person of ordinary skill in the art would have 

understood that Kira’s engine E is operable to supply energy to sub rear 

motor Ms to propel vehicle V because the drive force in sub rear motor Ms 

comes from engine E via low-voltage battery B1 and generator G.  Id. (citing 

Ex. 1002 ¶ 55).  

Patent Owner counters that Kira does not disclose an engine that is 

“operable to supply energy to the first drive motor to propel the vehicle,” as 
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recited in claims 1 and 24, because Kira’s low-voltage battery B1 is 

interposed between engine E and sub rear motor Ms.  Prelim. Resp. 1−4.   

However, Patent Owner’s argument rests on an implicit claim 

construction that improperly imports a limitation into the claims by requiring 

that the engine supplies energy directly to the first drive motor.  The plain 

and ordinary meaning of the claim language “the engine is operable to 

supply energy to the first drive motor” does not require the engine to supply 

energy directly to the first drive motor, or require the engine to connect 

directly to the first drive motor. 

More importantly, Dr. Shahbakhti testifies that a person of ordinary 

skill in the art would have understood that engine E, in Kira, is operable to 

supply energy to sub rear motor Ms to propel hybrid vehicle V, because the 

drive force in sub rear motor Ms comes from engine E via low-voltage 

battery B1 and generator G, and Figure 6 of Kira shows that the first traction 

drive system can operate without low-voltage battery B1.  Ex. 1002 ¶ 55.  At 

this preliminary stage, we are persuaded by Dr. Shahbakhti’s testimony, as it 

is consistent with Kira’s disclosure.  Notably, Kira discloses that “sub rear 

motor Ms . . . is driven by direct current from the low-voltage battery B1 

which is charged by generated output of the generator G driven by the 

engine E.”  Ex. 1005 ¶ 43. 

For the foregoing reasons, we determine that Petitioner does show 

sufficiently for purposes of this Decision that Kira discloses a “propulsion 

system for a vehicle, comprising:  a first traction drive system coupled to an 

engine and comprising a first drive motor,” as well as “the engine is 
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operable to supply energy to the first drive motor to propel the vehicle,” as 

recited in claims 1 and 24, and required by dependent claims 2, 23, and 30.    

Second traction drive system 

Claims 1 and 24 recites: 

a second traction drive system comprising a second drive motor 
and a first energy storage device,  

wherein the second drive motor is operable to both supply energy 
to the first energy storage device and to receive energy from the 
first energy storage device. 

Ex. 1001, 13:25−29, 15:9−13. 

 Petitioner asserts that Kira also discloses this limitation.  Pet. 17−18 

(citing Ex. 1005 ¶ 43, Fig. 1).  Patent Owner does not challenge Petitioner’s 

contentions regarding this limitation.  As discussed below, we are persuaded 

by Petitioner’s showing for purposes of this Decision. 

Figure 1 of Kira is reproduced below with annotations added by 

Petitioner.  Id. 
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Annotated Figure 1 of Kira above depicts a hybrid vehicle having a 

second traction drive system (red).  Petitioner explains that Kira’s second 

traction drive system includes front motor M (the “second drive motor) and 

high-voltage battery Bh (the “first energy storage device”).  Id.  According 

to Petitioner, front motor M can receive energy from, and supply energy to, 

high-voltage battery Bh.  Id. (citing Ex. 1005 ¶ 43; Ex. 1002 ¶¶ 56−57).  As 

support, Petitioner notes that Kira’s front motor M is a drive motor “driven 

by converting a direct current of the high-battery Bh to a three-phase 

alternating current at the power drive unit Pf.”  Id. (citing Ex. 1005 ¶ 43).  

And Kira also discloses that “[w]hen the vehicle is decelerated, the front 

motor M [is] driven by driving force from the front wheels Wf . . . so that 

the front motor M [is] made to function as a generator, whereby the 

high-voltage battery Bh is charged by generated output of the motor M 

functioning as the generator.”  Ex. 1005 ¶ 43. 

Based on the evidence in this current record, we are persuaded by 

Petitioner’s showing that Kira discloses “a second traction drive system 

comprising a second drive motor and a first energy storage device, wherein 

the second drive motor is operable to both supply energy to the first energy 

storage device and to receive energy from the first energy storage device,” as 

recited in claims 1 and 24.   

The first drive motor is electrically coupled to only the first traction drive 
system 

Claim 1 recites “wherein the first drive motor is electrically coupled 

to only the first traction drive system.”  Ex. 1001, 13:30−31.  Petitioner 

asserts that Kira discloses this limitation.  Pet. 19−20 (citing Ex. 1005, 
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Fig. 1; Ex. 1002 ¶¶ 58−59).  Patent Owner does not challenge Petitioner’s 

contentions regarding this limitation.  See generally Prelim. Resp.  Upon 

review of the Petition, we are persuaded by Petitioner’s showing for 

purposes of this Decision.   

Figure 1 of Kira is reproduced below with annotations added by 

Petitioner.  Id. 

 

According to Petitioner, annotated Figure 1 of Kira above shows that 

sub rear motor Ms is electrically coupled to only low-voltage battery B1 and 

generator G, and it does not electrically couple to any other component.  Id.  

Dr. Shahbakhti testifies that, although sub rear motor Ms is connected to 

speed reduction gear set R, a person of ordinary skill in the art would have 

understood that “this is a mechanical connection and not electrical,” because 

the drive motor converts the electrical energy received from low-voltage 

battery B1 to mechanical rotational energy, which is transferred to the gears 

in speed reduction gear set R.  Ex. 1002 ¶¶ 58, 59.   
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Based on the evidence in this current record, we are persuaded by 

Petitioner’s showing that Kira discloses “wherein the first drive motor is 

electrically coupled to only the first traction drive system,” as recited in 

claim 1.   

The first and second traction drive systems operate at different voltages 

Claim 24 recites “wherein the first traction drive system operates at a 

first voltage that is a different voltage than a second voltage at which at least 

a portion of the second traction drive system operates.”  Ex. 1001, 15:14−17.  

Petitioner asserts that Kira also discloses this limitation.  Pet. 23−24 (citing 

Ex. 1005 ¶ 38, Fig. 1; Ex. 1002 ¶ 60).  Patent Owner does not challenge 

Petitioner’s contentions regarding this limitation.  See generally Prelim. 

Resp.  Upon review of the Petition, we are persuaded by Petitioner’s 

showing for purposes of this Decision.   

As Petitioner notes (Pet. 24), annotated Figure 1 of Kira (reproduced 

above) shows that the first traction drive system (blue) provides power via 

low-voltage battery B1, whereas the second traction drive system (red) 

provides power via high-voltage Bh.  Ex. 1005, Fig. 1.  Kira also discloses 

that “low-voltage battery B1 . . . voltage is lower than that of the 

high-voltage battery Bh.”  Id. ¶ 38.  Moreover, consistent with Kira’s 

disclosure, Dr. Shahbakhti testifies that the first and second traction drive 

system in Kira operate at two different voltages.  Ex. 1002 ¶ 66. 

Based on the evidence in this current record, we are persuaded by 

Petitioner’s showing that Kira discloses “wherein the first traction drive 

system operates at a first voltage that is a different voltage than a second 
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voltage at which at least a portion of the second traction drive system 

operates,” as recited in claim 24.   

For the foregoing reasons, we determine that Petitioner has 

established sufficiently for purposes of this Decision that claims 1 and 24 are 

anticipated by Kira. 

Dependent claims 2 and 23 

 Claim 2 depends from claim 1, and further recites “a third traction 

drive system comprising a third drive motor and a second energy storage 

device, wherein the third drive motor is operable to both supply energy to 

the second energy storage device and to receive energy from the second 

energy storage device.”  Ex. 1001, 13:32−37.  Claim 23 depends from 

claim 2, and further recites “wherein the first energy storage device is the 

same as the second energy storage device.”  Id. at 15:1−3 (emphasis added). 

Petitioner explains how Kira discloses these limitations.  Pet. 20−22.  

Patent Owner does not challenge Petitioner’s contentions regarding these 

limitations.  See generally Prelim. Resp.  Upon review of the Petition, we are 

persuaded by Petitioner’s showing for purposes of this Decision.   
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Figure 1 of Kira is reproduced below with annotations added by 

Petitioner.  Id. at 14. 

 

Annotated Figure 1 of Kira above shows a third traction drive system 

(green) that includes main rear motor Mm (the “third drive motor”) and 

high-voltage battery Bh.  Ex. 1005, Fig. 1.  Petitioner explains that 

high-voltage battery Bh is both the “first energy storage device” in the 

“second traction drive system” and the “second energy storage device” in the 

“third traction drive system,” as required by claims 2 and 23.  Pet. 22.   

Based on the evidence in this current record, we are persuaded by 

Petitioner’s showing for purposes of this Decision that Kira discloses a 

“third traction drive system,” a “third drive motor,” and a “second energy 

storage device,” as recited in claims 2 and 23.   
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Dependent claim 30 

Claim 30 depends from claim 24, and further recites:  

wherein the system can propel the vehicle at relatively lower 
speed, at relatively higher torque, or a combination of relatively 
higher torque and lower speed, by using the second traction drive 
system alone or in combination with the first traction drive 
system, and  

the system can propel the vehicle at relatively lower torque or 
relatively higher speed by using at least the first traction drive 
system.   

Ex. 1001, 15:37−16:5. 

Petitioner asserts that Kira discloses these limitations.  Pet. 25−27.  

Patent Owner does not challenge Petitioner’s contentions regarding these 

limitations.  See generally Prelim. Resp.  Upon review of the Petition, we are 

persuaded by Petitioner’s showing for purposes of this Decision.   
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Figure 4 of Kira is reproduced below with annotations added by 

Petitioner.  Pet. 26. 

 

Annotated Figure 4 of Kira above depicts a graph showing changes in 

driving torques of main and sub rear motors relative to the vehicle speed.  

Ex. 1005 ¶ 30.  According to Petitioner, Kira discloses that the system can 

propel the vehicle at a relatively higher torque and a relatively lower speed, 

or at a relatively lower torque and a relatively higher speed, using the first 

and second traction drive systems, as required by claim 30.  Pet. 25−27 

(citing Ex. 1005 ¶¶ 37, 38, Fig. 4; Ex. 1002 ¶¶ 67, 68).  
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Based on the evidence in this current record, we are persuaded by 

Petitioner’s showing for purposes of this Decision that Kira discloses both of 

the claimed operating modes, as required by claim 30.   

Conclusion on Anticipation based on Kira  

For the reasons stated above, we determine that Petitioner has shown a 

reasonable likelihood of prevailing on its assertions that claims 1, 2, 23, 24, 

and 30 are unpatentable under § 102 as anticipated by Kira. 

E. Obviousness based on Kira 

Petitioner asserts that:  (1) claim 3 is rendered obvious by Kira; 

(2) claims 4 and 18−21 are rendered obvious by Kira and Kumar; 

(3) claims 5, 14, 15, 17, and 22 are rendered obvious by Kira and Hanyu; 

and (4) claims 6−12 are rendered obvious by Kira and Masahiko.  

Pet. 27−60.  Relying on the teachings of Kira and other cited references, as 

well as Dr. Shahbakhti’s testimony, Petitioner sufficiently accounts for the 

limitations recited in each of claims 3−12, 14, 15, and 17−22 for purposes of 

this Decision.  Id.  Petitioner also articulates reasons to combine the prior art 

teachings.  For example, citing to Dr. Shahbakhti’s testimony for support, 

Petitioner explains that a person of ordinary skill in the art would have been 

motivated to modify Kira’s drive system to incorporate a dynamic braking 

grid, as described by Kumar, for dissipating heat and preventing overheating 

of the battery and other components in the drive system.  Id. at 31−32 (citing 

Ex. 1006 ¶ 58; Ex. 1002 ¶¶ 74, 75).  At this juncture, Patent Owner does not 

challenge Petitioner’s showing regarding the limitations recited in these 

dependent claims.  See generally Prelim. Resp.   
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Based on the evidence in this current record, we determine that 

Petitioner has demonstrated a reasonable likelihood of prevailing on its 

assertion that dependent claims 3−12, 14, 15, and 17−22 are unpatentable.     

F. Anticipation based on Yamada 

Petitioner asserts that claims 24, 25, 30, 32, and 35 are unpatentable 

under § 102 as anticipated by Yamada.  Pet. 60–71.  As support, Petitioner 

cites to the Declaration of Dr. Shahbakhti.  Ex. 1002.   

Patent Owner counters that Petitioner fails to show that:  

(1) Yamada’s first traction drive system operates at a voltage different from 

a voltage at which at least a portion of the second traction drive system 

operates, as recited in claim 24; and (2) Yamada discloses a first traction 

drive system “electrically coupled to a propulsion means,” as recited in 

claim 32.  Prelim. Resp. 4−11.   

For the reasons provided below, we determine that Petitioner has 

demonstrated a reasonable likelihood of prevailing on its assertion that 

claims 24, 25, 30, 32, and 35 are unpatentable.     

Yamada 

Petitioner relies upon Yamada to disclose a hybrid propulsion system 

having multiple traction drive systems.  Pet. 60 (citing Ex. 1012, Abstract, 

¶¶ 14, 17, 18, 178, Fig. 20).   

Independent claims 24 and 32 

Petitioner asserts that Yamada discloses a “propulsion system for a 

vehicle,” as recited in the preambles of claims 24 and 32, because Yamada 
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describes “a drive system of a hybrid vehicle.”  Pet. 62, 68 (citing Ex. 1012 

¶ 178).  Petitioner explains that Yamada’s drive system 200, as shown in 

Figure 20 of Yamada (reproduced below), includes engine 240 connected to 

motor generators MG1, MG2, and battery 10 connected to motor generator 

MG3 for propelling the vehicle.  Id. (citing Ex. 1012 ¶¶ 178, 179, 214). 

Petitioner also asserts that Yamada discloses first and second traction 

drive systems, as recited in claim 24, and discloses a first traction drive 

system and a propulsion means, as recited in claim 32.  Id. at 62−65, 68−69 

(citing Ex. 1012 ¶¶ 178−180, 191, 193, 214).  As discussed above in our 

claim construction analysis, we construe the “propulsion means” element 

recited in claim 32 to encompass an electric drive motor “for supplying 

energy to [an] energy storage device and for receiving energy from [the] 

energy storage device.”    
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Figure 20 of Yamada is reproduced below with annotations added by 

Petitioner (id. at 65). 

 

According to Petitioner, annotated Figure 20 of Yamada shows a first 

traction drive system (blue), a second traction drive system (red), and a 

second drive motor (a propulsion means).  Id. at 62−65, 68−69.  The first 

traction drive system includes motor generator MG1, which is connected to 

engine 240 and motor generator MG2 (the “first drive motor”).  Id. (citing 

Ex. 1012 ¶¶ 178, 179, 191, Fig. 20).  Motor generator MG1 generates 

electricity through the rotational force of engine 240, and then supplies 

power to Intelligent Power Module (“IPM”) 30, which converts the voltage 

and drives motor generator MG2 to propel the vehicle.  Id. (citing Ex. 1012 

¶¶ 180, 191).  Dr. Shahbakhti testifies that an ordinarily skilled artisan 



IPR2019-00011 
Patent 7,723,932 B2 
 

28 

would have understood that engine 240 is operable to supply energy to 

motor generator MG2 to propel the vehicle.  Ex. 1002 ¶ 117. 

Petitioner also contends that the second traction drive system includes 

battery 10 (the “first energy storage device”) connected to motor generator 

MG3 (the “second drive motor” or “propulsion means”).  Pet. 64−65, 68−69 

(citing Ex. 1012 ¶¶ 193, 214, Fig. 20).  Petitioner notes that Yamada 

discloses that IPM 50 converts battery voltage Vb into AC voltage, which is 

used to drive motor generator MG3 so that motor generator MG3 drives the 

rear wheels.  Id. (citing Ex. 1012 ¶ 193).  Yamada also discloses that “in the 

deceleration/braking mode of the hybrid vehicle, the motor generator MG3 

is driven in regeneration mode and the generated electric power is supplied 

directly to the battery 10.”  Ex. 1012 ¶ 214. 

Based on the evidence currently in this record, we are persuaded that 

Petitioner has shown sufficiently for purposes of this Decision that Yamada 

discloses a “first traction drive system” and a “second traction drive 

system,” as recited in claim 24, as well as a “first traction drive system” and 

a “propulsion means,” as recited in claim 32. 

As to the limitation that requires the first and second traction drive 

systems to operate at different voltages, as recited in claim 24, Petitioner 

asserts that Yamada’s motor generators MG2 and MG3 operate at different 

voltages because motor generator MG3 operates at battery voltage Vb, while 

motor generator MG2 operates at voltage Vm that has been boosted (i.e., 

increased) from battery voltage Vb.  Pet. 65−66 (citing Ex. 1012 ¶¶ 25, 212, 

Fig. 20; Ex. 1002 ¶ 120).  



IPR2019-00011 
Patent 7,723,932 B2 
 

29 

Patent Owner counters that Petitioner fails to show that Yamada’s first 

traction drive system operates at a voltage different from a voltage at which 

at least a portion of the second traction drive system operates, as recited in 

claim 24.  Prelim. Resp. 4−9.  According to Patent Owner, Petitioner fails to 

acknowledge that Yamada describes seven distinct operating modes.  Id. 

(citing Ex. 1012 ¶¶ 184−210).   

However, as Dr. Shahbakhti points out, Yamada expressly states that 

“it is possible to drive the motor generators MG1 and MG2 positioned on the 

front side of the hybrid vehicle using the voltage Vm that is the battery 

voltage Vb that has been boosted,” and it is also “possible to drive the motor 

generator MG3 positioned on the rear side of the hybrid vehicle through the 

battery voltage Vb.”  Ex. 1002 ¶ 120; Ex. 1012 ¶¶ 211, 212.  Dr. Shahbakhti 

further testifies that, “based on Yamada, motor generators MG2 and MG3 

therefore operate at different voltages because motor generator MG3 

operates at battery voltage Vb, while motor generator MG2 operates at 

voltage Vm that has been boosted (i.e., increased) from battery voltage Vb.”  

Ex. 1002 ¶ 120. 

For purposes of this Decision, we are persuaded that Petitioner has 

shown sufficiently that Yamada discloses “wherein the first traction drive 

system operates at a first voltage that is a different voltage than a second 

voltage at which at least a portion of the second traction drive system 

operates,” as recited in claim 24. 

Petitioner also asserts that Yamada discloses “the propulsion means is 

electrically coupled to the first traction drive system,” as recited in claim 32.  

Pet. 69−70.  As support, Petitioner explains that Yamada’s “voltage boosting 
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converter UCV boosts the battery voltage Vb” and “supplies the output 

voltage Vm to the IPM 30A,” which “converts the direct-current voltage 

from the voltage boosting converter UCV into alternating-current voltage 

. . . , and drives the motor generator MG1.”  Id. (citing Ex. 1012 ¶ 187).  

Petitioner further explains that battery 10 is electrically coupled to motor 

generator MG1, which means that motor generator MG3 is likewise 

electrically coupled to motor generators MG1 and MG2 via battery 10.  Id. 

(citing Ex. 1002 ¶ 128). 

Patent Owner counters that Petitioner does not explain how Yamada 

discloses a first traction drive system “electrically coupled” to a propulsion 

means, as required by claim 32.  Prelim. Resp. 9−11.  According to Patent 

Owner, Petitioner does not explain how the connection through battery 10 

“permit[s] mutual influence” or, otherwise, “electrically couples” the first 

traction drive system and the propulsion means.  Id.   

However, based on the evidence in this current record, we are not 

convinced by Patent Owner’s arguments.  Rather, we are persuaded by 

Petitioner’s showing that the first traction drive system is electrically 

coupled to the propulsion means through battery 10, because battery 10 is 

electrically coupled to motor generators MG1, MG2, and MG3. 

As discussed above, motor generator MG3 (the “propulsion means”) 

supplies the generated electric power directly to battery 10 during the 

regeneration mode.  Ex. 1012 ¶ 214.  In addition, battery 10 supplies battery 

voltage Vb to voltage boosting converter UCV, which “boosts the battery 

voltage Vb” and “supplies the output voltage Vm to the IPM 30A,” which 

“converts the direct-current voltage from the voltage boosting converter 
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UCV into alternating-current voltage . . . , and drives the motor generator 

MG1”; and “the IPM 30B receives the direct-current voltage from the 

voltage-boosting converter UCV and the direct-current voltage from the IPM 

30A, converts the direct-current voltages received into alternating-current 

voltage . . . , and drives the motor generator MG2.”  Id. ¶¶ 179, 187, 191.  

Therefore, we determine that Petitioner has shown sufficiently for purposes 

of this decision that Yamada discloses “the propulsion means is electrically 

coupled to the first traction drive system,” as recited in claim 32.   

For the foregoing reasons, we determine that Petitioner has 

established a reasonable likelihood of prevailing on its assertion that 

claims 24 and 32 are anticipated by Yamada. 

Dependent claims 25, 30, and 35 

 Petitioner also asserts that Yamada discloses the limitations recited in 

dependent claims 25, 30, and 35.  Pet. 66−67, 70−71.  Citing to Yamada and 

Dr. Shahbakhti’s testimony for support, Petitioner sufficiently accounts for 

these limitations for purposes of this Decision.  Id.  At this juncture, Patent 

Owner does not address Petitioner’s showing as to these dependent claims.  

See generally Prelim. Resp.  Based on the evidence in this current record, we 

are persuaded that Petitioner has established a reasonable likelihood of 

prevailing on its assertion that claims 25, 30, and 35 are anticipated by 

Yamada. 

G. Obviousness based on Yamada 

Petitioner asserts that:  (1) claim 34 is rendered obvious by Yamada; 

(2) claim 26 is rendered obvious by Yamada and Katsuta; (3) claims 27 and 
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28 are rendered obvious by Yamada and Suzuki; and (4) claims 29 and 31 

are rendered obvious by Yamada and Hanyu.  Pet. 71−81.  Relying on the 

teachings of Yamada and other cited references, as well as Dr. Shahbakhti’s 

testimony, Petitioner sufficiently accounts for the limitations recited in each 

of these dependent claims for purposes of this Decision.  Id.  Petitioner also 

articulates reasons to combine the prior art teachings.  Id.  At this juncture, 

Patent Owner does not challenge Petitioner’s showing regarding the 

limitations recited in these dependent claims.  See generally Prelim. Resp.   

Based on the evidence in this current record, we determine that 

Petitioner has demonstrated a reasonable likelihood of prevailing on its 

assertion that dependent claims 26−29, 31, and 34 are unpatentable.     

III. CONCLUSION 

For the foregoing reasons, we conclude that the information presented 

in the Petition and evidence in this record establish that there is a reasonable 

likelihood that Petitioner would prevail in challenging claims 1−12, 14, 15, 

17−32, 34, and 35 of the ’932 patent based on the grounds discussed above.   

At this juncture, we have not made a final determination with respect 

to the patentability of the challenged claims, nor with respect to claim 

construction.   
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IV. ORDER 

For the foregoing reasons, it is  

ORDERED that pursuant to 35 U.S.C. § 314(a), an inter partes 

review is hereby instituted for the following grounds of unpatentability:  

Claim(s) Basis Reference(s) 

1, 2, 23, 24, and 30 § 102(b) Kira 

3 § 103(a) Kira 

4 and 18−21 § 103(a) Kira and Kumar 

5, 14, 15, 17, and 22 § 103(a) Kira and Hanyu 

6−12 § 103(a) Kira and Masahiko 

24, 25, 30, 32, and 35 § 102(b) Yamada 

34 § 103(a) Yamada 

26 § 103(a) Yamada and Katsuta 

27 and 28 § 103(a) Yamada and Suzuki 

29 and 31 § 103(a) Yamada and Hanyu 

 
FURTHER ORDERED that pursuant to 35 U.S.C. § 314(c) and 

37 C.F.R. § 42.4, notice is hereby given of the institution of a trial; and the 

trial will commence on the entry date of this decision. 
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