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Specification 

1. Title of the invention 

Gear Train For A Hybrid Electric Automobile 

2. Claims 

I. In a gear train for a hybrid electric automobile comprising an input shaft, at least 

three friction engaging parts, a planetary gear device having at least four connectable 

elements, and an output shaft, the gear train is characterized in that the planetary gear 

device first element is connected to the input shaft through the first friction engagement 

part, the second element is connected to the output shaft, the third element is coJU1ected to 

the second and third fiiction engagement parts and to a first DC motor, also capable of 

serving as a generator, the fourth element is connected to a second DC motor, also capable 

of serving as a generator, and, further, the two DC motors are coJU1ected to a storage battery 

so as to allow the supply and receiving of electrical power, thus enabling independent 

power transmission from an internal combustion engine or a DC motor, or combined power 

transmission from both [those sources]. 

II. The gear train for a hybrid electric automobile of Claim 1, characterized in that the 

second DC motor is placed an idle state so as not to affect the planetary gear device and the 

motive force of the internal combustion engine is imparted to the planetary gear through 

selective engagement of the friction engagement parts, thus obtaining at leas.t two stages of 

gear shift ratio from the engine motive force to the output shaft. 

III. The gear train for a hybrid electric automobile of Claim 1, characterized in that as the 

operation of the internal combustion engine is stopped, the engagement of the third friction 

engagement part and the stopping of the first DC motor restricts the rotation of the 

planetary gear third element, imparting the motive force of the second DC motor to the 

fourth element, thus achieving at the output shaft a forward and reverse speed having a pre

determined gear shift ratio based on the electric motive force. 
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IV. The gear train for a hybrid electric automobile of Claim 1, characterized in that 

internal combustion engine motive force, under torque control, is imparted to the planetary 

gear device through the _{ordinal number le.ft blank-tr.] friction engagement part, while 

the second DC motor motive force is imparted to the planetary gear device under 

deceleration or acceleration control, thus obtaining a continuously variable speed to the 

output shaft starting from zero; the storage battery is charged by one of the DC motors 

while the vehicle is traveling, and adjustment is made so that a portion of the engine drive 

load is lightened by the electrical motive force. 

3. Detailed Description of the Invention 

The present invention relates to a gear train in a hybrid electric automobile using a 

gasoline internal combustion engine and a battery-equipped electric motor as power sources. 

In recent years, atmospheric pollution caused by gasoline engine vehicle exhaust 

gases has been accumulating in the atmosphere, unable to be fully detoxified, as cities 

become denser and motoring increases. In areas where dispersion is topographically or 

meteorologically prevented, it is now clear that [such gases] or particular pollutants can 

accumulate and cause direct harm to the human body, thus raising a growing problem in 

conflict with modem civilization. Given the relationship between vehicle travel patterns 

and carbon monoxide exhaust levels, car-induced pollution has led to the adoption of 

transport and road policies such as transportation restrictions and flyovers, while at the 

same time environmental standards have been established which strengthen restrictions on 

damaging components in exhaust gas, such as carbon monoxide, hydrocarbons, NOx, and 

solid particulates. This has led to proposals on the vehicle side such as the development of 

improved engines and exhaust gas cleaning devices to hold the amount of harmful 

components in the exhaust gas to below a certain level - so called "low emissions 

vehicles." Development has also been proposed of no-pollution vehicles using non

polluting drive devices, such as gas turbines or battery-equipped electric motors, etc. In all 
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cases, except for some speciaJ-use vehicles, these may still be said to be under deveJopment 

around the worJd. 

It would seem that superb human intellect and ceaseless technological progress will 

gradually lead to a revolutionary improvement in the motors for such vehicles, but there is 

a need [now] to reduce the exhaust gas pollution which is threatening human social life in 

cities as one step toward that ultimate goal. 

The object of the present invention is to provide a gear train for a hybrid electric 

vehicle with a gasoline internal combustion engine and a storage battery-equipped electric 

motor, whereby driving [the vehicle] with one or a combination of these [drive sources] 

allows the amount of output exhaust gases to be varied during travel in keeping with 

abnospheric pollution conditions. 

The present invention is explained below using the diagrammed embodiments. Fig. 

1 shows an example of the hybrid electric vehicle gear train of the present invention; Fig. 2 

shows a specific embodiment of the automatic transmission mechanism of Fig. 1. In each 

of these figures, case 1 contains a transmission mechanism, and an externally located 

electric motor .mechanism. Inside this case l, the input shaft 3 from the internal combustion 

engine 2 is connected to a first clutch 3 clutch drum 5 and a second clutch 6 clutch hub 7. A 

first clutch 4 clutch hub 8 is connected to a planetary gear device 20 first sun gear 21 

through a first intermediate shaft 9; a second device 6 clutch drum 10 is connected to a 

second sun gear 22 thereof through a second intermediary shaft 11, and a brake 12 is 

disposed between a second clutch 6 clutch drum 10 and the case 1. 

The planetary gear device 20 is integrally formed with the first and second sun 

gears 21 and the 22 and has meshing pinion gears 23 and 24; of these, a ring gear 25 

meshes with the first pinion gear 23 and a carrier 26, which supports both pinion gears 23, 

24, is connected to the output shaft 13. Oil pumps 14, 15 are respectively disposed on input 

shaft 3 and output shaft 13; the pressurized oil produced by these oil pumps 14, 15 is 

selectively supplied to clutches 4, 6 and brake 12 through a hydraulic control circuit (not 

shown). A low speed stage speed reduction ratio of' + :: , determined by the number of 

first sun gear 21 teeth Z21 and the number of second sun gear 22 teeth Z22, is obtained by 
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the supply [of hydraulic pressure] to the input shaft 3 and the brake 12 to engage [these] by 

friction, and a high speed stage direct linkage is obtained by supplying [hydraulic pressure] 

to the first and second clutches 4, 6 and [ consequent] friction engagement thereof. 

An electric motor drive system path is disposed on such an internal combustion 

engine drive system path. Transfer gears 30, 31, respectively having the same pitch circle 

diameters. are disposed on the second intermediate shaft 11 which is integral with the 

planetary gear device 20 second sun gear 22, and on the ring gear 25. Drive gears 34, 35 are 

respectively meshed with transfer gears 30, 31 through intermediate gears 32, 33 in order to 

adjust the rotational direction [of transfer gears 30, 31]. On each of the drive gears 34, 35 

are disposed DC motors 36, 37 capable of also becoming electric generators, and wiring 39, 

40, capable of transferring electrical power, is connected between these DC motors 36, 3 7 

and a storage battery 38, and is further connected to the exciter side of wiring 43, 44, which 

is equipped with controllers 41, 42 which change vary and change the polarity of an 

excitation current. An excitation current is thus supplied to the second DC motor 37 from 

the storage battery 38 to tum the drive gear 35, while at the same time hydraulic pressure is 

supplied to the brake 12 to engage it, thus restricting the rotation of the planetary gear 
• , , , I ·I+ !il.) X :!.f. , 

deVIce 20 second sun gear 22 so as to obtam a reduction ratio of a~, '"' , detenmned 

by the second sun gear 22 tooth count 222, the ring gear 25 tooth count Z2s, the transfer gear 

31 tooth count 2 31 and the drive gear 35 tooth count 235, so that an output torque of 
( j + z.u ) X !!!. 

z.:u ,." x Tis obtained with respect to the DC motor 37 torque T. Therefore 

output torque control is controlled by holding the reduction ratio in a fixed state. and the 

output shaft 13 is reversed and movement caused to go backward by [using] the controller 

to reverse polarity. Given the DC motor 37 characteristics, the DC motor 37 acts as a 

generator by virtue of being driven from the output side, yielding an engine brake effect 

and the capacity to charge the storage battery 38, but using the controller 42, it is [also] 

possible to cut the excitation current and travel without the engine brake. 

In the gear train of the present invention, driven independently using an internal 

combustion engine and an electric motor constituted as described above, we shall further 

explain the hybrid ·drive in which the motive force from the internal combustion engine 2 is 

,--·- ·-------. 
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imparted to the first sun gear 21 by the action of the first clutch 4, while at the same time 

the motive force from DC motors 36 or 37 is respectively imparted to the second sun gear 

22 or the ring gear 25. At this point. engine motive force output torque is controlled by the 

engine throttle valve, and both of the DC motors 36, 37 are made able to [function] as 

either motors or generators by means of the controllers 41, 42, while their rotational speed 

can be decreased or increased by the freely selected inclination [thereof]. By the 

combination of the three gears 21, 22, 23, whose output torque and rotational speed is thus 

controlled, the planetary gear device 20 attains a continuously variable transmission over a 

wide speed shift range on the output shaft 13 through the carrier 26. In this case, as shown 

in Fig. 3, deceleration is linear along the curve a from three times the first DC motor 36 

input shaft 3 rpm to zero, and increases linearly along the curve b from the state at which it 

reverses at 0.5 times the second DC motor 37 input shaft 3 through zero up to 

approximately twice that [speed] in the positive rotation state. As a result, the speed ratio 

obtained on the output shaft 13, which is the rpm ratio with respect to the input shaft 3, 

passes continuously from zero through 0.3, at which the second DC motor 37 rotation is 

zero, through 1.0, at which the second DC motor 37 is the same as the input rotation, up to 

1.5, at which the first DC motor 36 rotation is zero. In this continuously variable speed 

regime from zero to overdrive, the second DC motor 37 functions as a generator when the 

speed ratio is below 0.3, as does the first DC motor 36 when the [speed ratio] is above 0.3. 

The electrical energy obtained from this generation is used as is to activate the motor, not 

for charging the storage battery 38. 

Efficiency is indicated in Fig. 4 as a horsepower ratio between the input shaft 3 and 

the output shaft 13 over the entire speed shift operational speed ratio range. In this figure, 

efficiency in the mechanical portion is taken to be 100%. The power transfer rate for the 

electrical portion is used as a parameter; curve c shows the case in which that efficiency is 

80%, and curve d shows the case in which it is 50%. As is clear from the figure, efficiency 

c1imbs rapidly until the speed ratio reaches approximately 0.4; past that speed ratio, 

efficiency is maintained above 80% so long as the electrical portion power transfer 

efficiency does not drop below one half; in curve c, a high efficiency close to 100% is 
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maintained. Fig. 5 shows the re]ationship of the stall torque ratio, which expresses the 

torque ratio obtained when the output shaft 13 is stopped, with respect to the electrical 

portion power transfer efficiency. As is clear from the figure, the rise in torque ratio is 

comparatively gradual up to an electrical portion power transfer efficiency of about 0.6, 

rising rapidly at subsequent efficiencies; a high torque ratio is obtained when the efficiency 

is zero, such as when the vehicle is starting to advance. In a hybrid drive of this type, the 

embodiment uses the generated electrical power as is for the motor, with none being used 

for charging, but a portion of the electrical power generated as part of the electrical drive 

during vehicle travel may be stored in the storage battery 38. It is also possible to use this 

system to supplement [power] from the storage battery 38 so that not all of the large torque 

[needed] during rapid acceleration is supplied from the internal combustion engine 2. 

Furthermore, a reverse speed may be obtained in this case as well using the controllers 41, 

42. 

To explain the use of the gear train of the present invention, drivable by means of 

the above three systems of standard internal combustion engine drive, electrical drive, and a 

hybrid drive of the two, the electrical drive system, which is of course completely free of 

exhaust gases, would be used in cities or at times or places where atmospheric pollution 

was excessive, at which times travel would take place by imparting a sufficient drive force 

at a pre-determined fixed reduction ratio. Next, when atmospheric pollution was middling, 

the load on the internal combustion engine 2 would be lightened by electrical power 

supplementation from the storage battery 38 using the hybrid drive system; exhaust gas 

generation would be ameliorated, and driving could be accomplished at the best efficiency 

at all times using continuously variable transmission. Furthermore, in locations where the 

exhaust gases are sufficiently dispersed in the atmosphere, such as fully exurban areas, a 

sufficient acceleration using a two stage gear shift ratio and a good response could be 

achieved using the internal combustion engine drive system. 

Finally, to explain another embodiment of the planetary gear device 20 in Fig. 6, 

omitting those portions which are the same as described above, the two pinion gears 23', 24', 

which are separated in the figure, mesh respectively with sun gears 21, 22; the second 

----- .. _____ . 
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pinion gear 23' is connected to the first intennediate shaft 9, and the carrier 26' which 

supports the first pinion gear 25' is connected to the second ring gear 28 which meshes with 

the second pinion gear 23'; two gear ratios - direct and overdrive - are obtained in the 

internal combustion engine drive system by selective operation of the two clutches 4, 6 and 

the brake 12. 

As explained above, according to the hybrid electric vehicle gear train of the present 

invention, an electrical drive system with no exhaust gas whatsoever and a hybrid drive 

system which significantly reduces exhaust gas are provided in addition to a nonnal 

internal combustion engine system. Exhaust gas volumes are effectively reduced or made 

zero when driving at times or locations prone to atmospheric pollution, and vehicle 

function is sufficiently assured. Due to the planetary gear device 20 structure, overall gear 

train efficiency is comparatively high in the hybrid drive system even when the electrical 

portion efficiency is low, offering the· advantages of continuously variable speed over a 

wide speed change range and a high torque ratio at start up. Furthermore, because the 

storage battery 38 can be charged during vehicle travel, the long charging times which are 

the biggest difficulty with electric vehicles can be eliminated, and control operations and 

changeover between each of the systems can be easily effected. 

4. Brief Description of Figures 

Figure 1 is a block diagram showing an example of the gear train of the pres~nt invention. 

Figure 2 is a vertical cross-sectional view that shows the structure of the automatic 

transmission mechanism within Figure 1. Figure 3 is a graph showing the correlation 

between the speed ratio of the DC electric motor and the speed ratio of the gear train. 

Figure 4 is a graph showing the correlation between gear train efficiency and the speed 

ratio thereof using the power transfer efficiency of the electrical portion as a parameter. 

Figure Sis a graph showing the correlation of the stall torque ratio and the power transfer 

efficiency of the electrical portion. Figure 6 is a block diagram showing another example of 

the gear train of the present invention. 
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2. Internal combustion engine 

3. Input shaft 

4. First clutch 

6. Second clutch 

12. Brake 

13. Output shaft 

20. Planetary gear 

21. First sun gear 

22. Second sun gear 

25. Ring gear 

26. Carrier 

36. First DC eJectric motor 

37. Second DC electric motor 

38. Battery 

(19) 

[see source for figures] 

Figure l 

Figure 2 

Japanese Unexamined Patent Application Publication S48-49115 (9) 

; ... _. ·---.... 

TPR 097991 



BMW1012 
Page 1010 of 1654

Japanese Unexamined Patent Application Publication $48-4911 S () 0) 

[ see source for figures J 

Figure 3 

X axis: Speed ratio 

Y axis: DC Electric Motor Speed Ratio 

Figure 4 

X axis: Speed Ratio 

Y axis: Efficiency 

Figure 6 

Figure 5 

X axis: Electrical Portion Power Transfer 

Efficiency 

Y axis: Stall Torque Ratio 
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Specification 

1. Name of Invention 

(51) Int. Cl. 2 

B bOL 11/02 

Hybrid Electric Vehicle Gear Transmission Device 

2. Claim 

A hybrid electric vehicle gear transmission device in which one shaft of a planetary 

gear mechanism comprising the rotational elements of a sun gear, a carrier, and a ring 

gear is connected to the output shaft side of an engine through a first switching clutch, a 

second shaft thereof is connected to an electric generator, and a third shaft thereof is 

connected to the vehicle propelling shaft side, an M-mode drive system based on only the 

electric motor can be formed, in which the electric motor shaft is linked by the gear 

engagement transmission on the above third shaft side, while an M-E mode drive system 

can be formed using a hybrid rotation drive based on an engine and an er and electric 

.motor by disposing a storage battery and a controller between the above generator and 
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electric motor and electrically linking these [elements]; furthennore by inserting a second 

switching clutch on the above second shaft, or between a first shaft and a second shaft, 

and E mode drive system based on an engine can be formed. 

3. Detailed Explanation of Invention 

The present invention relates to gear transmission devices for hybrid electric vehicles. 

Vehicle exhaust gases from gasoline engines and diesel engines are the primary sources 

of air pollution, and regulations pertaining to exhaust gases are becoming stricter, as seen 

in the Muskie Act. Given this, even though there is considerable int~t, both in Japan 

and overseas, in electric vehicles that are able to travel without producing exhaust gases, 

weaknesses, such as the short distance that can be traveled on a single charge, and the 

increased weight [of the electric vehicles) have prevented electric vehicles from reaching 

the point wherein they can replace conventional internal combustion engines. Given this, 

attention has focused on hybrid electric vehicles that can travel in a so-called M mode 

wherein an electric motor is driven by a storage battery when a storage battery is used in 

parallel with an internal combustion engine, an M-E mode wherein, at some time, power 

is provided by both the internal combustion engine and the electric motor, where, at such 

times, a portion of the power from the internal combustion engine is converted into 

electrical energy in an electric generator and is stored in the storage battery, and can 

travel in an E mode wherein the propulsion is by the internal combustion engine alone. In 

other words, by using the M, M·E, and E modes selectively for urban driving or suburban 

driving it is possible to reduce exhaust gases in the places wherein the exhaust gases are 

particularly problematic.Although a variety of prior art can be found regarding gear 

transmission devices relating to these hybrid electric vehicles, these make use of 

relatively complex gear transmission devices, and therefore have large numbers of 

clutches, or use extremely simplistic battery and internal combustion engine hybrid 

methods, placing large loads on the electric motor; thus there are still few cases wherein 

[performance] is satisfactory. 

In consideration of the weaknesses in the prior art, described ·above, the present 

invention provides an improved gear transmission device for a hybrid electric vehicle. In 

other words, the object of the present invention is to provide a gear transmission device 

,--~ -- -· -----
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for a hybrid electric vehicle that has excellent operation using relative]y simple drive 

train, or with relatively few clutch or other friction engagement devices. When the gear 

transmission device according to the present invention is used, the electric motor always 

operates as an electric motor, and the electric generator always operates as an electric 

generator, so the load on the controller is reduced; fully infinitely variable transmission is 

possible, with the benefit that at different times the M, M-E, and E modes can be used 

selectively, depending on the driving conditions. Furthennore, it is also possible to 

engage an overdriv~ in order to increase the power transmission efficiency; power 

transmission efficiency increases as the driving speed increases, and the optimal power 

transmission efficiency will be in the E mode,,thus providing stable high-speed trave1. 

The structure of the gear transmission device according to the present invention will 

be explained in detail using the attached drawings. Figures 1 through 6 show the various 

example embodiments, where the basic structure in the example embodiments in Figure 2 

and above are similar to those in Figure 1, and are primarily explained using Figure 1, 

where minor changes have been made regarding the others. First, let us reference Figure 

1. 

There is an input shaft 1 for the gear transmission device connected to the crankshaft 

of an internal combustion engine 10, where this [input shaft 1] is connected to an 

intermediate shaft 4 through a first-mode switching clutch 60. This input shaft 1 has a 

lubrication supply source 3, such as a pump, where a portion of the power of the internal 

combustion engine 10 generates oil pressure to be the motor source for the meshing of 

the clutch, etc. There are also other methods, not using power from the internal 

combustion engine, for obtaining a constant oil pressure during travel using a small 

electric motor, in whi'ch case there is a benefit in that it is always possible to generate the 

oil pressure, even if the internal combustion engine 10 is stopped. 

The intermediate shaft 4 is integrated with a carrier 51, which supports a planetary 

gear 53, in such a way that [said planetary gear 53] can rotate freely, in a planetary gear 

mechanism SO, where a sun gear 52, which meshes with [said] planetary gear 53, is 

affixed to the back end of a hollow rotating shaft. Furthermore, the front end of this 

hollow rotating shaft is connected to a rotating friction plate 72 in a second-mode 

switching clutch 70 which forms a multi-plate gear shift brake, while the stationary 

TPR 098008 
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friction plate 71 of the clutch 70 is attached to the case. Therefore when the second mode 

switching clutch 70 is hydraulically engaged, the hollow rotating shaft 5 becomes fixed 

with respect to the case 73. The hollow rotating shaft 5 has a spline-engaged gear 23, and 

the rotating shaft 21 on the gear 22 which engages the gear 23 serves as the generator 20 

shaft. The planetary gear mechanism 50 ring gear 54 is attached over the output shaft 2, 

and a gear 33 is spline-engaged on this output shaft 2, linked to an electric motor 30 via a 

gear 32 which engages thereto. At the same time, the electric motor 30 and the generator 

20 are respectively electrically connected via the storage battery 40. In other words, 

wiring 43, 46 is connected on the exciter side, and controllers 41, 42 control the 

excitation current. Wiring 44, 45, meanwhile, hands off electrical power between the 

storage battery 40, the generator 20, and the electric motor 30. 

We next explain the Fig. 2 embodiment. Those parts which are the same as Fig. 1 

are referred to using the same reference numerals. (The same is true up to Fig. 6). Points 

which differ from Fig. 1 reflect the fact that the planetary gear mechanism has a double 

row configuration. In other words, the front-row planetary gear mechanism ring gear 154 

is an integral piece with the carrier 155 which supports the rear-row planetary gear 

mechanism sun gear 157, and is further linked to an output shaft 102. The rear-row 

planetary gear mechanism 180 ring gear 158 is always affixed to a case 171, and the shaft 

of gear 132 which engages the gear I 33, integral with the sun gear 157, is integrally 

linked to an electric motor 130. 

We next explain the Fig. 3 embodiment. In the Fig. 1 embodiment, the solar gear 

52 of the planetary gear mechanism which is linked to the generator 20 was linked to the 

second mode switching clutch 70, one end ofwhlch was affixed to the case; what is 

different in this embodiment is that the second mode switching clutch 270 is disposed 

between the planetary gear mechanism carrier 25 I and the ring gear 254, which is to say 

between the intennediate shaft 204 and the output shaft 202. When the second mode 

switching clutch 270 is engaged, the intennediate shaft 204 and the output shaft 202 are 

made integral. 

We next explain Fig. 4. In this embodiment, the intermediate shaft 304 is 

integrally linked with the carrier 354 which supports the planetary gear mechanism 350 

planetary gear. The ring gear 353 is linked to the hollow rotating shaft 305; a gear 323 is 

TPR 098009 



BMW1012 
Page 1029 of 1654

Japanese UnCJUIJl\ined Patent Application Publication SS0-30223 (6) 

spline-engaged thereto, and is further linked to the generator 320 via a gear 322. Also, the 

second mode switching clutch 370 is linked to the planetary gear mechanism 350 ring 

gear 353, and the sun gear 351 is linked to the output shaft 302. 

We next explain the Fig. 5 embodiment This embodiment differs from each of 

the previous ones in that the planetary gear m~hanism 450 comprises a double planetary 

gear. The intermediate shaft 404 is linked to the ring gear 454, and the sun gear 451 is 

linked to the second mode switching clutch 470, while the carrier 455, which supports the 

double planetary gears 452, 453 is linked to the output shaft 402. 

In the last embodiment, Fig. 6, a double planetary gear is used as in Fig. 5. The 

intermediate shaft 504 is linked to the ring gear 554, and the sun gear 551 is linked to the 

output shaft 502. The carrier 555 which supports the double planetary gears 552, 553 is 

linked to the second mode switching clutch 570 via the hollow shaft 505, and the 

generator 520 is linked to this hollow shaft 505 via the gears 523 and 522. 

We have explained above the constitution of the gear transmission device of the 

present invention; next we shall explain the operation thereof in detail. There are many 

points of similarity in the operation of the various embodiments, so we shall primarily 

focus on the Fig. I embodiment, noting only the operations which differ from that of the 

other embodiments. 

Again, please refer to Fig. 1. As previously discussed, it is possible with the 

present invention to adopt each of the M, M-E, and E modes. That is to say, it is possible 

by selectively supplying or removing hydraulic pressure from hydraulic supply source 3 

through a control circuit (not shown) to the first mode switching clutch 60 [and] second 

mode switching cl~tch 70, and, by the engagement or release thereof, to adopt the M, M

E, or E modes according to the table shown below. 

M mode M-E mode E mode 

First•mode switching clutch 60 X 

Second-mode switching clutch 70 X 

0: Engaged 

X: Disengaged 

0 

X 

0 

0 
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As shown in the table above, the M mode occurs when the clutches 60 and 70 are both 

released. The internal combustion engine IO is completely isolated from the output shaft 

2, so the vehicle is driven by the drive force of the electric motor 30 only. There is also 

isolation between the internal combustion engine 10 and the generator 20, making it 

impossible to charge the storage battery 40 with the generator 20 in M mode. However, 

by stopping the output shaft 2 when halted and causing the clutch 60 to engage, the 

generator 20 can be driven by the motive force of the internal combustion engine 10 so as 

to charge the storage battery. 

Running in M mode is accomplished by rpm control of the electric motor 30 using 

the controller 42. In other words, travel is brought about by increasing torque to the 

output shaft via the gears 32, 33. 

Fig. 7 shows the relationship between the electric motor rpm and vehicle speed in 

the M mode. This relationship is linear, and the slope thereof is based on the gear ratio 

between gear 32 and gear 33. Vehicle speed can be increased by changing that gear ratio, 

but it is difficult in reality to push this above a certain level. A two-stage gear is therefore 

adopted so as to obtain a sufficiently large gear ratio, thus enabling high revolutions at 

low torque by the electric motor 30, as shown in the Fig. 2 embodiment. As described 

above, a pair of planetary gear mechanisms 180 is disposed in addition to the gears 132, 

133 between the electric motor 130 and the output shaft 102. Moreover, the ring gear 158 

is constantly affixed to the case, and the gear 133 and sun gear 156 are integral, so that 

assuming 

i = (number of teeth in gear 133) / (number of teeth in gear 134) 

and 

p == (number of teeth in the sun gear 156) / (number of teeth in the ring gear t 58), 

the rotational torque To of the output shaft, relative to the rotational torque Tm of the 

electric motor 130 will be as follows: 
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'l'o = i X _,_+ ___ ,_ T;w 
p 

and rotational torque can be increased by a power C ' + ' ) /' compared to the Fig. I 

embodiment It is also possible to increase the electric motor rotational torque TM by 

changing the excitation current using the controller 142, and therefore TO is also 

controlled in accordance with TM. 

In the M ~ode, the gear transmission devices in the embodiments of Figs. 3 

through 6 operate in a similar way to that of the Fig. I embodiment. 

Again, please refer to Fig. I. In the M mode discussed thus far, both the first 

mode switching clutch 60 and the second mode switching clutch 70 were in a released 

state; next the internal combustion engine IO is rotated and only the clutch 60 is engaged, 

leaving the clutch 70 in a released state. At this point, the internal combustion engine 10 

and the output shaft 2 are linked via the planetary gear mechanism 50, and motive power 

is applied to the electric motor 30 output shaft 2, so in an overall sense motive power 

from the internal combustion engine and the electric motor is transferred in a hybrid 

manner. This state is the M-E mode; in this M-E mode a portion of the internal 

combustion engine 10 motive power is split off from the planetary gear mechanism 50 

planetary gear 52 to drive the generator 20 via the gears 23, 22. In other words, the 

[motive force) is converted to electrical energy by the generator 20, controlled by the 

controller 41, and used to charge the storage battery. The electric motor 30 is driven 

using control of the excitation current from storage battery electrical energy using the 

controller 42 .. The internal combustion engine 10 output is held fixed by holding a fixed 

throttle opening on a carburetor, so that the rotational speed of the output shaft 2 can be 

varied by controlling only the electric motor 30 rotational speed. 

In the M-E mode, the relationships between the ratio e of the internal combustion 

engine 10 rotational speed and the output shaft 2 rotational speed and each of the 

rotational speed ratios eg. ein of the internal combustion engine 10 with respect to the 

generator 20 and the electric motor 30 are shown in Fig. 8. Assuming that e* is the speed 

ratio at the point of transition to the M-E mode (called the "mode exchange point"), the 

rotational speed ratio eg at that point for the generator 20 is shown by point B. The 
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electric motor 30 speed ratio eni is shown by point A. These speed ratios are ratios with 

respect to the internal combustion engine 10 rotational speed, and therefore by holding 

the internal combustion engine 10 rotational speed steady using the carburetor as 

described above, each speed ratio will correspond as is to the electric motor, the generator, 

and the output shaft rotational speeds. 

By gradually increasing e from the above mode exchange point under the control 

of controllers 41, 42, a differential rotation between the ring gear 55 and the carrier 54 

results in a gradual decrease in the rotational speed of the generator 20 linked to the sun 

gear 52 as the electric motor 30 rotational speed grows, as shown in Fig. 8. In other 

words, as e is increased, the proportion of motive force contributed by the internal 

combustion engine 10 in driving the gear transmission device increases, and the 

proportion of the electric motor 30 decreases. When e = Max (referred to as the 

maximum speed ratio), rotation of the generator 20 stops completely, while the electric 

motor 30 reaches maximum speed. However, it must be noted that while the rotational 

speed of the electric motor 30 is high, its drive force is virtually zero, and driving is done 

by the internal combustion engine 10 only. It must also be noted that the gear structure is 

arranged so that overdrive can be achieved between the input shaft 1 and the output shaft 

2, as will be explained below. 

At the point at which e = emax, the sun gear 52 on the planetary gear mechanism 

50 stops, as explained above; it is here that hydraulic pressure is applied to the second 

mode switching clutch 70 and [the clutch] is caused to engage. The braking effect of the 

clutch 70 causes the generator 20 to stop operating completely, and the supply of 

electrical energy from the storage battery 40 to the electric motor 30 is interrupted; the 

electric motor 30 is simply freely rotating, so the output shaft is linked and driven in a 

purely mechanical way by the internal combustion engine 10. Thls is the E mode. At this 

point, as noted above, ifwe assume that 

p = (number of teeth in the sun gear)/ (mnnber of teeth in the ring gear), 

we have 
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gear ratio= 1/J+p, 

and a J +p overdrive is achieved as the rotational speed ratio. 

The relationship between e and drive transmission efficiency is shown in Fig. 9. 

Up until the point e•, the first mode switching clutch 60 is not engaged, so motive force 

transmission efficiency increases with the increase in the generator 20 drive force. The 

reason the motive force transmission efficiency becomes discontinuous at the point e• of 

transition to the M-E mode is that the drive force to the generator 20 is diverted by the 

engagement of the clutch 60; thereafter the drive force diverted to the generator 20 rises 

along with the increase in e. At emax, rotation of the generator 20 stops altogether, and 

losses are purely mechanical; drive force efficiency is at a maximum. The above elements 

are similar in each of the embodiments of Figs. 4 through 6 to the Fig. I embodiment. 

However, the Fig. 3 embodiment operates slightly differently from those, as we 

shall now explain. 1n the Fig. 3 embodiment, the second mode switching clutch 270 is not 

fixed to the case at one end, as explained above; it is [ disposed] between the intermediate 

shaft 204 and the output shaft 202. The purpose of this clutch 270 is to make a purely 

mechanical link between the input shaft 201 and the output shaft 202. In other words, 

when the second mode switching clutch 270 is engaged, the planetary gear mechanism 

250 fonns an integral piece with the shaft 201 and rotates, so that the input~side drive 

force is directly connected to the output shaft. The E mode of the Fig. 3 embodiment is 

here obtained by simultaneously stopping the supply of electrical energy to the electric 

motor 230. 1n this case there is no brake effect on the clutch 270, and even if the clutch 

270 is engaged, the generator 220 will keep rotating. To further increase vehicle speed, 

the second mode switching clutch 270 should be released and the electric motor 230 

further rotated and placed in an overdrive state so that [rotation of the] generator 220 is 

further reduced by the differential rotation between the ring gear 254 and the carrier 25 J 

in the planetary gear mechanism 250. 

The motive force transmission efficiency of the Fig. 3 embodiment is shown in 

Fig. 9. The aspect of particular difference in this embodiment is that the point of 

singularity in motive force transmission efficiency occurs at the point e = 1. 
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Up until now we have explained the constitution and operating states of the gear 

transmission device of the present invention. We shall now explain the use and switching 

states of the M, M-E, and E modes in actual travel. 

M mode is used during low speeds, in other words, from the time the vehicle starts until 

it has reached a certain speed. In addition, the internal combustion engine is completely 

stopped and there are no emissions of exhaust gasses. The vehicle's low speed is 

sufficient for in-city driving and is suited for continual use in areas where exhaust gas 

regulations are strict. By controlling the rotating direction of the electric motor, traveling 

in reverse is also possible. 

M mode is for in-city driving; the internal combustion engine starts when the engine 

switches to M-E mode when driving in the suburbs. The power of the internal 

combustion engine 10 rotates the input shaft 1 and the pump 3 generates hydraulic 

pressure. The hydraulic pressure engages the first mode switch clutch. At that time, the 

rotation of the internal combustion engine immediately increases to the velocity . 

configured in advance. When switching modes at the configured speed, the rotational 

velocity of the internal combustion engine is uniquely determined, therefore, the control 

system controls the increase to that point. The transition to M-E mode is continuous as 

the rotational velocity of the electric motor does not change. Once in M-E mode, a 

control system is necessary to ensure that the motor does not return to M mode until 

reaching the proper low speed. 

In M-E mode, the controller 41 controls and operates the generator. However, it is 

necessary to select a generator with proper capabilities as a battery is used in M mode. In 

addition, the method of constant! y maintaining the rotation of the internal combustion 

engine at a velocity that keeps exhaust gases to a minimum is extremely effective as a 

measure for environmental pollution controJ. 
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When switching from M-E to M mode, the hydraulic pressure from the first mode 

switch clutch is firstly discharged arid released. The internal combustion engine is then 

stopped. 

Switching from M-E to E mode, the second mode switch clutch should be engaged 

when the generator is sensed as stopped. E mode is suited for constarit high speed driving, 

such as on highways. As the drive train efficiency of the gear drive is maximized, driving 

becomes economical 

This invention is beneficial as the controller continuously chariges the rotational 

velocity of the electric motor and makes completely variable speed driving possible. 

4 Brief Explanation of Figures 

Figure 1 is the schematic diagram of the gear drive mechanism displaying the first 

example of this invention. Figure 2 is the schematic diagram of the gear drive mechariism 

displaying the second example of this invention. Figure 3 is the schematic diagram of the 

gear drive mechariism displaying the third example of this invention. Figure 4 is the 

schematic diagram of the gear drive mechariism displaying the fourth example of this 

invention. Figure 5 is the schematic diagram of the gear drive mechanism displaying the 

fifth example of this invention. Figure 6 is the schematic diagram of the gear drive 

mechariism displaying the sixth example of this invention. Figure 7 describes the 

relationship between the electric motor's rotational velocity arid the speed of the vehicle 

during M mode. Figure 8 is the correlation diagram between the revolution velocity ratio 

of the input/output shafts and the revolution velocity ratio eni and er of the input shaft, 

electric motor, and generator. Figure 9 is the correlation diagram between the 

input/output revolution velocity ratio e arid drive train efficiency, for the gear drive 

mechariisms of each example in Figures 1, 2, 4, 5, and 6. Figure 10 is the correlation 

diagram between the input/output revolution velocity ratio e and drive train efficiency, 

for the gear drive mechanism of the example in Figure 3. 

1: Input Sh.aft; 2: Output Shaft; 3: Hydraulic Pump; 4: Intermediate Shaft; 5: Hollow 

Rotating Shaft; 10: Internal Combustion Engine; 20: Generator; 30: Electric Motor; 40: 

Battery; 41 arid 42: Controller; 50: Planet Gear Mechanism; 60: First Mode Switch 

Clutch; 70: Second Mode Switch Clutch 
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[see source for figure) 
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Figure2 

[see source for figure] 
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Electric Motor 
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Figure 3 

[see source for figure] 
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Figure4 

[see source for figure] 
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Figure 5 

[ see source for figure] 
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Figure 6 

[ see source for figure] 

Internal Combustion Engine 

Figure 7 

[see source for figure] 

[vertical axis] Vehicle's Speed 

[horizontal axis] Rotational Velocity of Electric Motor 

Figure 8 

[see source for figure] 

[vertical axis] Rate of Velocity 

Figure 9 

[see source for figure) 

[vertical axis] Drive Train Efficiency 

Figure 10 

[see source for figure] 

[vertical axis] Drive Train Efficiency 

[horizontaJ axis] Rate of Velocity 
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Descrlptton 

The present invention relates to a vehicle 
powerplant comprising thermal and electrical drive 
means variously connactable to the input shaft of 
the transmission as well as to a countershaft con
trolling accessory devices on the vehicle. 

Vehicles of the aforementioned type are em
ployed over mixed routes allowing of little or no 
emission, or over which normal emission is permit· 
ted. Over the first type, the vehicle is driven solely 
by the electrical drive means or in controlled man
ner by the thermal means, whereas, over the sec
ond, the thermal drive means are operated nor
mally. Vehicles of this type invariably feature ac
cessory devices (e.g. hydrau6c power steering 
pump, brake and conditioner compressors, auxil
iary alternators), and at times also special-purpose 
devices powered by the above drive means for 
performing special functions for which the vehicle 
is designed. Both the accessory and special-pur
pose devices frequently demand far greater power 
than that required for operating the vehicle under 
various driving conditions. 

On one known powerplant of this type, the 
thermal drive means comprise a combustion en
gine connected mechanically to the transmission 
input shaft by a propeller shaft fitted with a clutch 
designed to assume a first and sacond position 
wherein the combustion engine is respectively con
nected to and disconnected from the transmission 
input shaft. 

A countershaft for powering the vehicle acces
sory devices is connected by a system of gears to 
the propeller shaft, downstream from the clutch. 

The electrical drive means normally consist of 
a unit designed to operate as both an electric 
motor and current generator. The rotor element of 
the unit is connected to the countershaft in such a 
manner as to be driven by it when the unit is 
operated as a current generator, and to drive it for 
rotating the transmission input shaft when the unit 
is operated as a motor. 

Alternatively, the rotor element of the unit is 
connected directly to the propeller shaft to form a 
single drive line between the combustion engine 
and the transmission input shaft, in which case, the 
drive line is frtted with a second clutch downstream 
from the unit 

The powerplant also comprises a storage bat· 
tery to which current is fed by Iha unit when 
operated as a generator, and from current is drawn 
when the unit is operated as a motor. 

Powerplants of the type briefly described 
above provide for two operating modes. In a· first, 
the combustion engine is operated and the clutch 
(or both clutches, in the case of the alternative 
configuration described above) is set to the first 

engaged position, so tliat both the transmission 
input shaft and the countershaft are driven by the 
combustion engine, while the rotor element of the 
unit, set to generator mode, is rotated by the 

5 countershatt for charging the batteries. In the sec
ond operating mode, the clutch is set to the second 
release position, and the unit alone Is operated as 
an electric motor, the rotor element of which thus 
provides for powering both the transmission input 

10 shaft and the countershaft. 
Powerplants of the aforementioned type 

present numerous drawbacks. 
Firstly, in the second operating mode, i.e. when 

operated electrically, the accessory devices are 
,s driven solely by the power supplied by the battery, 

which, if of normal weight and size for the vehicle, 
provides for accumulating only a limited amount of 
energy. 

Secondly, in the second operating mode, 
20 wherein the combustion engine is idle and discon

nected from the drive line, current can only be 
generated for charging the battery when braking 
the vehicle, and if the unit is designed to operate 
as a brake, for recovering the energy produced 

25 during braking and converting it at least partially 
into electrical energy. 

As a result. the operating range of the power
plant is fairly limited. 

In FR·A-2415022 is described a vehicle power-
30 plant comprising a combustion engine connected 

mechanically by a first clutch to a drive line trans
mitting the motion to the wheels of the vehicle and 
an electric motor connected to said drive line by a 
second clutch. Said electric motor is driven by the 

35 current supplied through an overhead connection to 
the public power supply. A powerplant of this type 
can be used only in the case In which an overhead 
connection Is available and presents some of the 
drawbacks before exposed. 

4D It is an object of the present invention to pro-
vide a powerplant of the aforementioned type de
signed to overcome the aforementioned drawbacks. 

According to the present invention, there is 
provided a vehicle powerplant according to the 

45 features of claim 1, comprising first thermal drive 
means and second electrical drive means: said first 
and second means being activated for transmitting 
motion to the drive wheels of the vehicle via a 
transmission; said first drive means comprising a 

50 combustion engine connected mechanically to said 
wheels by a drive line fitted with said transmission 
and with a first clutch located between said engine 
and sald transmission and which clutch may be set 
to a first and second position wherein said combus-

ss lion engine is respectively connected to and dis
connected from said transmission; 

2 

a current generator for supplying electric cur
rent to a storage battery, and the rotor element of 
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which is connected to said drive nne upstream 
from said first clutch; 

said electrical drive means comprising an elec
tric motor, the rotor element of which is connected 
by a first drive to said drive line downstream from 
said first clutch, said electric motor being driven by 
the current suppfied by said battery, 

a second clutch located between the rotor ele
ment of said electric motor and said drive line, and 
which may be set to a first and second position 
wherein said rotor element of said motor is respec
tively connected to and disconnected from said 
drive line; 

a shaft connected to said drive line upstream 
from said first clutch by a second drive, and which 
provides for a power takeoff for operating the ac
cessory devices of said vehicle in addition to the 
generator; the rotor element of said current gener
ator being connected to said shaft; 

said current generator being also arranged and 
installed to be operable as an electric motor; said 
second drive presenting a third clutch designed to 
assume a first position wherein said shaft con· 
nected to said rotor element of said current gener
ator is also connected to said drive line, and a 
second position wherein said shaft is disconnected 
from said drive line; the arrangement being such 
that said accessory devices can be driven by said 
current generator when the current · generator is 
disconnected from said drive line. 

The design and operation of the powerplant 
according to the present invention will be described 
by way of example with reference to the accom
panying drawings. in which: 

Fig.1 shows a schematic view of a first configu
ration of the powerplant according to the present 
invention; 
Fig.s 2 and 3 show a further two configurations 
of the Fig.1 powerplant. 
The powerptant according to the present inven

tion comprises a combustion engine 1, e.g. a diesel 
engine: and a transmission 2. the input shaft of 
which is connected mechanically to engine 1 by a 
propeller shaft 3 fitted with a clutch, e.g. a friction 
clutch, 4. Clutch 4, which is operable in any man
ner, e.g. directly by the driver and/or by means of 
any type of actuator, is designed to assume two 
positions: an engaged position (Fig.1) wherein the 
up- and downstream portions of shaft 3 are con· 
nected; and a release position (Fig.s 2 and 3) 
wherein said portions are disconnected. 

As shown clear1y in the accompanying draw· 
ings. the powerplant also comprises a countershaft 
5 connected mechanically to shaft 3, upstream 
from clutch 4, by a drive consisting, for example, of 
gears 6. 

A current generator 7 supplies electric current 
to a storage battery 8, and presents a rotor ele-

ment (not shown) connected to and rotated by 
countershaft 5. 

Countershaft 5 or another shaft upstream from 
clutch 4 also provides for a power takeoff 9 for 

s operating the accessory devices on the vehicle. 
These, in addition to standard industrial vehicle 
devices. such as the power steering pump, brake 
and conditioner compressors and auxiHary altema
tors. may also consist of special-purpose devices, 

10 such as compactors, in the case of refuse collec
tion and disposal vehicles. 

The powerplant according to the present inven
tion also comprises an electric motor 1 O powered 
by the curren1 supplied by battery 8, and the ro1or 

75 element (not shown) of which is connected to pro
peller shaft 3, downstream from clutch 4, by a 
second drive consisting, for example, of gears 11. 
A second clutch 12, which may be the same type 
as clutch 4, is located between the rotor element of 

20 motor 10 and drive 11, and Is designed to assume 
a first engaged position (Fig.3) wherein the rotor 
element of motor 10 is connected to drive 11, and 
a second release position (Fig.s 1 and 2) wherein 
the rotor element and drive 11 are disconnected. 

25 For the reasons explained later on, current 
generator 7 may conveniently be designed to also 
operate as an electric motor powered by battery 8, 
in which case, drive 6 is provided with a clutch Sa 
of any type. designed to assume a first and second 

30 position wherein shaft 5 of generator-motor 7 is 
respectively connected to and disconnected from 
drive line 3 immediately downstream from engine 
1. Clutch 5a may conveniently be housed in one of 
the gears of drive 6, as shown schematically in the 

35 accompanying drawings. 
The powerplant may also comprise a further 

drive 2a forming part of and possibly comprising 
pairs of gears housed inside transmission 2, tor 
transmitting motion from drive line 3 to shaft 5 

40 connected to power takeoff 9. Drive 2a is activated 
exclusively, in known manner, with the gear lever in 
neutral. so that no m01ion is transmitted to the 
wheels of the vehicle. 

According to a variation not shown, drive 11 
45 may be driven from a point on drive line 3 down· 

stream from transmission 2, as opposed to up
stream as shown in the accompanying drawings, 
for reducing the size, particularly lengthwise, of the 
powerplant and so enabling troublefree installation 

60 on certain types of vehicle. 
The f?OWerplant according to the present inven· 

tion operates as follows. 
In a first operating mode (Fig.1 ), combustion 

engine 1 is operated with clutch 4 in the first 
55 (engaged) position and clutch 12 In the second 

(release) position, so that the vehicle is driven by 
engine 1 connected by shaft 3 to the input Shaft of 
transmission 2. In this mode, clutch 4 is operated 

3 

TPR 154420 



BMW1012 
Page 1045 of 1654

5 EP O 510 582 81 8 

normally for shifting transmission 2. 
At the same time, drive 8 rotates countershaft 

5, which in tum rotates the rotor element of current 
generator 7 for charging battery 8, and operates 
the accessory devices on the vehicle connected to 
power takeoff 9. 

This first operating mode therefore provides, 
thermally, tor running the vehicle normally, operat· 
ing the aCC9ssory devices, and charging the bat· 
tery, and may conveniently be employed over 
routes involving no particular control of emission. 

In a second operating mode, combustion en· 
gine 1 is again operated, but with clutch 4 in the 
second (release) position (Fig.2), so that only coun· 
tershaft 5 and consequently generator 7 and the 
auxiliary devices are operated thermally. In this 
mode, means for controlling the speed and fuel 
supply of engine 1 may be provided for minimizing 
emission, thus enabling temporary stoppage of the 
vehicle for operating the accessory devices· and/or 
charging battery 8. 

In a third operating mode (Fig.3), combustion 
engine 1 is again operated, bu1 with clutch 4 in the 
second (release) position, clutch 12 in the first 
(engaged) position, and electric motor 10 activated, 
so that shaft 3 is disconnected from engine 1 and 
drive 6, the input shaft of transmission 2 is power· 
ed by motor 10 via drive 11, and the vehicle is 
driven entirely electrically by the power drawn from 
battery 8. If combustion engine 1 is aetivated, 
current generator 7 is also operated simultaneously 
for charging battery 8, which thus acts as a 
flywheel for the power supplied by engine 1 and 
drawn off by electric motor 1 o. 

In this third mode, operation of engine 1 is so 
controlled as to maintain substantially constant en· 
gine speed and output combined with a high de
gree of efficiency and minimum emission for driv· 
ing along controlled-emission routes. 

An important point to note is that, in all three 
configurations described, the accessory devices 
are operated thermally. that is, under high power 
conditions, with no limitation in terms of autonomy. 

Nevertheless, when drive 11 is driven from a 
point along line 3 upstream from transmission 2, if 
the power required In said third mode for operating 
the accessory devices is not such as to limit auton
omy, and/or peak. power is demanded of takeoff 9 
in excess of the average designed for effectively 
controlling combustion engine 1 (for achieving high 
efficiency and minimum emission), power takeoff 9 
(and, hence, shaft S) may be controlled by drive 2a 
transmitting motion from transmission 2 to shaft 5 
and so electrically controlling power takeoff 9. 

When absolutely no emission is permitted, a 
fourth operating mode may be employed, which 
consists in de-activating engine 1 and operating the 
powerplant as described with reference to Flg.3, in 

which case, the vehicle is operated entirely elec
trically by battery 8. 

In fourth mode (with engine 1 de-activated), 
power takeoff 9 may still be controlled electrically, 

5 as required for at least operating the accessory 
devices governing the driveability of the vehicle, 
such as the power steering pump and brake sys
tem devices. 

For this purpose, clutch Sa is released and 
10 generator 7 set to motor mode and supplied by 

battery 8 for electrically powering takeoff 9. 
When electrically operating the vehicle (third 

and fourth mode), transmission 2 can only be op
erated normally by means of clutch 12 if drive 11 

ts is located upstream from the transmission. More· 
over, if also designed to function as a current 
generator, electric motor 10 may provide for elec
trically braking the vehicle and at least partially 
recovering and converting the energy produced 

20 when braking into electrical energy, which is stored 
in battery 8. 

To those skilled in the art it will be clear that 
changes may be made to the powerplant as de
scribed and illustrated herein without, however, de-

25 parting from the scope of the present invention. 

30 

The above further embodiment of the power
plant obviously operates in exactly the same way 
as described with reference to the accompanying 
drawings. 

Claims 

1. A vehicle powerplant comprising: 
• first thermal drive means and second 

35 electrical drive means; said first and sec· 
ond means being activated for transmit· 
ting motion to the drive wheels of the 
vehicle via a transmission (2); said first 
drive means 'comprising a combustion 

40 engine (1) connected mechanically to 
said wheels by a drive line (3) frtted with 
said transmission (2) and with a first 
clutch (4) located between said engine 
(1) and said transmission (2) and which 

45 clutch may be set to a first and second 
position wherein said combustion engine 
(1) is respectively connected to and dis· 
connected from said transmission (2); 

• a current generator (7) for supplying 
so electric current to a storage battery (8), 

said electrical drive means comprising an 
electric motor (10), the rotor element of which 
is connected by a first drive (11) to said drive 
line (3) downstream from said first clutch (4), 

55 • a second clutch (12) located between the 

4 

rotor element of said electric motor (10) 
and said drive line (3), and which may be 
set to a first and second position wherein 
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said rotor element of said motor (10) is 7. A powerplant as claimed in one of the fore-
respectively connected to and discon- going Claims, characterized by the fact that 
nected from said drive line (3); character· said electric motor (10) is also designed to 
ized in that operate as a current generator, for electrically 

the rotor. element of said current generator 5 braking said vehicle and generating electric 
is connected to said drive line (3) upstream current which is supplied to said battery (8). 
from said first clutch (4); said electric motor 
(10) is driven by the current supplied by said Patentansprilche 
battery (8); and 

a shaft (5) connected to said drive line (3) 10 1. Fahrzeugantrieb der folgendes aufweist: 
upstream from said first clutch (4) by a second . eine erste thermische Antriebseinrichtung 
drive (6), and which provides for a power take- und eine zweite elektrische Antriebsein· 
off (9) for operating the accessory devices of richtung; wobei die erste und die zweite 
said vehicle in addition to the generator; the Einrichtung zum Obertragen von Bewe-
rotor element of said current generator (7) be- 15 gung zu den Aritrlebsrlidern des Fahr· 
ing connected to said shaft (5); zeuges Ober ein Getriebe (2) aktiviert 

said current generator (7) being also ar- warden; wobei die erste Einrichtung ei-
ranged and installed to be operable as an nan Verbrennungsmotor (1) aufweist, der 
electric motor; said second drive (6) presenting mechanisch mit . den Rlidem durch eine 
a third clutch (Sa) designed to assume a first 20 Transmission (3) verbunden 1st, die mit 
position wherein said shaft (5) connected to dem Getriebe (2) und mit einer ersten 
said rotor element of said current generator (7) Kupplung (4) eingerichtet ist, die zwi· 
is also connected to said drive line (3), and a schen dem Motor (1) und dem Getriebe 
second position wherein said shaft (5) is dis· (2) angeordnet ist. und wobei die Kupp· 
connected from said drive line (3); the arrange- 25 lung in elne erste und eine zweite Stal-
ment being such that said accessory devices lung gebracht werden kann. in welcher 
can be driven by said current generator when der Verbrennungsmotor (1) jeweils mil 
the current generator is disconnected from dem Getriebe (2) verbunden und von 
said drive line. diesem getrennt wird; 

30 . einen Stromgenerator (7) zur elektrischen 
2. A powerplant as claimed in one of the fore- Stromversorgung einer Speicherbatterie 

going Claims, characterized by the fact that (8), wobei die elektrische Antriebseinrich· 
said first (11) and second (6) drives are gear tung einen Elektromotor (10) -aufweist, 
drives. dessen Rotorelernent durch einen ersten 

35 Antrieb (11) mit der Transmission (3) 
3. A powerplant as claimed in one of the fore- stromabwlirts von der ersten Kupplung 

going Claims, characterized by the fact that (4) verbunden 1st, und 
said first drive (11) is connected to said drive elne zweite Kupplung (12), die zwischen 
line (3) upstream from said transmission (2). dem Rotorelement des Elektromotors 

40 (10) und der Transmission (3) angeord· 
4. A powerplant as claimed in one of the fore· net ist und welche in elne erste und eine 

going Claims from 1 to 3, characterized by the zweite Stellung gebracht warden kann, 
fact that said first drive ( 11 ) is connected to wobei das Rotorelement des Motors (1 O) 
said drive line (3) downstream from said trans· jeweils mit der Transmission (3) verbun· 
mission (2). 4/j den odet von dleser getrannt wird; 

dadurch gekennzelchnet, daB 
5. A powerplant as claimed in one of the fore- . das Rotorelemet des Stromgenerators 

going Claims, characterized by the fact that mit der Transmission (3) stromauf· 
said second clutch (12) is located between warts von der ersten Kupplung (4) 
said rotor element of said electric motor (10) 50 verbunden ist; 
and said first gear drive ( 11 ) . . der Elektromotor (10) von dem von 

der Batterie (8) zur VerfDgung gestell· 
6. A powerplant as claimed in one of the fore: ten Strom angetrieben wird; 

going Claims, characterized by the fact that it . eine Welle (5), die mit der Transmis· 
comprises a third drive (2a) for connecting said 55 sion (3) stromaufwlirts von der ersten 
transmission (2) to said shaft (5) providing for Kupplung (4) durch einen zweiten An· 
said power takeoff (9). trieb (6) verbunden ist. und die tar 

einen Antrleb (9) zum Betreiben der 

5 
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Nebeneinrich1ung des Fahrzeuges zu
stitzlich zum Generator vorgesehen 
ist; wobei das Rotorelement des 
Stromgenerators (7) mit der Welle (5) 
verbunden 1st; wobei der Stromgene
rator (7) auch als ein Elektromotor be
treibbar angeordnet und instalfiert ist; 
wobei der zweite Antrieb (6) eine drit
te Kupplung (5a) aufweist, die so kon
struiert ist, eine erste Position einzu
nehmen, bei der die Welle (5), die mit 
dem Rotorelement des Stromgenera
tors (7) verbunden ist, auch mit der 
Transmission (3) verbunden ist und 
eine zweite Stellung, bei der die Welle 
(5) von der Transmission .(3) entkop
pelt ist; wobel die Anordnung derart 
ist, daB die Nebenelnrichtungen von 
dem Stromgenerator angetrieben war
den kBnnen, wenn der Stromgenerator 
von der Transmission entkoppelt isl 

2. Antrieb nach einem der vorhergehenden An· 
sprOche gekennzeichnet durch die Tatsache, 
daB die Erst-(11) und Zweit(12) -antriebe Ge
triebe·Antriebe sind. 

3. Triebwerk nach einem der vorhergehenden An· 
sprOche. gekennzeichnet durch die Tatsache, 
daB der erste Antrieb (11) mit der Transmls· 
sion (3) stromaufw!irts von dem Getriebe (2) 
verbunden 1st. 

4. Triebwerk nach einem der vorhergehenden An· 
sprOche 1-3, gekennzeichnet durch die Tatsa· 
che, daB der erste Antrieb (11) mit der Trans
mission (3) stromabwarts von dem Getriebe (2) 
verbunden ist. 

5. Triebwerk nach einem der vorangehenden An· 
sprOche gekennzeichnet durch die Tatsache, 
daB die zweite Kupplung (12) zwischen dem 
Rotorelement des Elektromotors (10) und dem 
ersten Getriebeantrieb (11) angeordnet ist. 

6. Triebwerk nach einem der vorhergehenden An
sprOche geke!ltlzeichnet durch die Tatsache, 
daB es einen dritten Antrieb (2a) zur Verbin
dung des Getriebes (2) mit der Welle (5), die 
den Antrieb (9) bereitstelH, umfaBt. 

7. Triebwerk nach einem der vorhergehenden An
sprOche gekennzeichnet durch die Tatsacha, 
da8 der Elektromotor (10) auch so ausgelegt 
1st, daB er als ein Stromgenerator zum elektrl· 
schen Bramsen des Fahrzeuges und zum Er
zeugen elektrischen Stromes, welcher der Bat
terie (8) zur VertOgung gestellt wird, arbeitet. 

RevendlcatJons 

1. Systtlme de propulsion pour whicule compre
nant: 

s • des premiers moyens thermlques d'en-
trainement et des deuxiemes moyens 
d'entraTnement electriques; ces premiers 
et seconds moyens etam actionnes pour 
transmettre un mouvement aux rouas 

10 motrices du whicule par l'interroodiaire 
d'une boite de vitesses (2); les premiers 
moyens d'entraitlement comprenant un 
moteur ~ combustion (1) retie mecani
quement 11 ces roues par une ligne de 

1s transmission (3) equipee de ladite boi\e 
de vitesses (2) et d'un premier embraya
ge (4) pl~ entre le moteur (1) et la 
bo'ite de vltesses (2), lequel embrayage 
peut ijtre mis dans une prem~re ou une 

20 seconde position dans laquelle le moteur 
ll combustion (1) est respectivement relie 
ll la boite de vitesses (2) ou ~braye de. 
celle-ci; 

• une generatrice de courant (7) pour four-
2s nir du courant electrique ll une batterie 

d'accumulateurs (8), 
las moyens !Slectriques d'entratnement 

comprenant un moteur electrique (10), dont le 
rotor est connects par une premiere bo'lte de 

30 transmission (11) 11 la ligne de transmislon (3) 
en aval du premier embrayage (4) et 

• un second embrayage (12) plaaj entre le 
rotor du moteur electrique (10) et la ligne 
de transmission (3) et qui peut ~tre mis 

3S dans une premiere et une seconde posi
tion dans lesquelles le rotor du moteur 
(1 O) est respectivement relie ~ la ligne 
de transmission (3) ou debraye de celle
ci; 

4-0 systtime de propulsion de whlcule carac-
terise en ce que le rotor de la generatrlce de 
courant est reM 11 la ligne de transmission (3) 
en amont du premier embrayage (4); le moteur 
electrique (10) est entra1M par le courant four· 

4S nl par la batterie (8) et l'on pravoit un arbre (5) 
relia 11 la ligne de transmission (3) en amont 
du premier embrayage (4) par une seconde 
boite de transmission (6) et qui comprend une 
prise de force (9) pour faire fonctionner las 

so appareils accessoires du whicule en plus de 
la generatrice; le rotor de la genaratrice de 
courant (7) etant relie ll l'arbre (5); la ge-
ooratrice de courant (7) etant egalement agen· 
cee et installee de man~re l pouvoir fonction-

ss ner en moteur alectrique; la seconde bolle de 
transmission (6) presentant un troisibme em
brayage (Sa) congu pour prendre une premibre 
position dans laquelle l'arbre (5), reM au rotor 
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de la generatrice de courant m. est egalement 
relie a la ligne de transmision (3) et une se-
conde position dans laquelle l'arbre (5) est 
~braye de la ligne de transmission (3); la 
disposition etant telle qua les appareils acces· ,5 

soires puissant Atre entra~s par la generatri-
ce de courant quand elle est ~brayee de la 
ligne de transmission. 

2. Systl!me de propulsion tel que revendique 10 

dans la revendication 1, caracterise par le fait 
qua la premiere boile de transmission (11) et 
la seconde boile de transmission (6) sont des 
boites a engrenages. 

15 

3. Sys~me de propulsion salon l'une des raven-
dicatlons pr6cedentes, caracteris6 par le fait 
que la premiere boite de transmission (11) est 
reliee a la ligne de transmission (3) en amont 
de la boite de vitesses (2) 20 

4. Systl!me de propulsion salon l'une des raven-
dications precedentes, caracterise par le fait 
qua la premi~re boite de transmission (11) est 
reliee a la ligne de transmission (3) en aval de 25 

la bo'i\e de vitesses (2) 

5. Sy~me de propulsion salon l'une des raven-
dications precedentes, caracterise par le fait 

. que le second embrayage (12) est place entre 30 

le rotor du moteur electrique (10) et la premie-
re bo'lte de transmission A engrenages (11). 

6. Systtlme de propulsion salon l'une des raven-
dications prncedentes, caractMse par le fait 35 

qu'il comprend une troisieme bo'lte de tran-
smlssion (2a) servant a relier la bo1te de vites-
ses (2) a l'arbre (5) prevu pour actionner la 
prise de force (9). 

40 
7. Systl!me de propulsion salon rune des raven-

dications precedentes, caracterise par le fait 
que le moteur electrique (10) est egalement 
congu pour fonctionner en ge~ratrice de cou-
rant, pour trainer electriquement le vehicule et 45 
prOduire du courant electrique qui est foumi a 
la batterie (8). 

50 

55 
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Fig.3 

5 2a 
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(57) [!!~] 
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[II.lilt] .:r.;:.,v;:., L JUi:4113. jl?ff }ije7.)-:C-::$' 9. 1't 

7T917~-~ •• ? • .:r.;:.,9;:.,1~-:c-?9~C1.)M 
1::sm~iua s £-lilHt ?>cc i 1::. -:c-~ 9 (1.)~ffi!H 
C1.)ffil~llil111Jr~!l=F~~•.:r.;:.,~;:.,1C1.)799~a;:.,i:
;1;9 cJ!tfll s C1.)!m~llil1JJJ rJt-~ c:C1.)1!-Ji.£ i:-Jv?i!M'5 
J::? 1:dfJ!aMl!iitittl 5 ~llil1-1°Q$1.!J:.!i l 8 l!-il~ 
r.::.. 
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(2) ~1111:sit.4- 2 9 7 3 3 0 

l 2 

[~ff llf ~ Cl)tlilffll ~~Q iC1)'1'.'il;-?>. 
CM,JtJJt lJ .:r. ;., V ;., c!::. .: C1).:r. ;., 9;., I:: J:: 'J IUnHt [0004) 

ofttltac!:, ;tfffflC1)-f:-:5' i!:., JmtaR111lc!:-f:-:5' c. CRWJfJ1-l..,J::'5c.T-?>Ul fnC1)WI 
C1)oo~•nC1)m~€:ff5n,;,TUc!:. ne.:r.;.,v:;.,c.-f: J:.!fabC1)!Ull:.ar.,~'t'l't. £1:J:Cl)J:: :> 1:. !J:;; ,;,7C1) 

-? c:C1)!1111:Ritstu't!l ",q:.c, n.:r.:;.,v::.,. ft w l'J u ~ 1: J:: l'J ,15 v Jv;!fr c!: ~ rJ - ;;(';!ff Cl)i;J l'J • ~ 
1141, !J 5 ,;,'f-]J(CJ.=f:-!I c!:Cl)IIIJ"t'.':!ir..ll: }-JJ,!Jfioj~ ~~~~ftt.l:M~l::t.1:-:,'t'~,?,~ .:r.;.,V;.,c!:-1:-?'Cl) 
ff'5 i,. JvlJ a,r.m: c!:, lltrla-f:-:5' Cl)@fii l-Jv!l 1:•• M'i?!U:tli~:6\:fJQ'l:J6C't'~.fuatt, -1:-?'Cl) r- JvlJ 1:Jt 
1:mllT o t-Jv!lfiul:folR:c!:~•.:ttt w1-,:. ,1 ':ii- c -r.:r.:;.,v;.,C1) rJv!l t=llillillJt.,-r.:r. ;.,;;:;.,C1)a~tit£-
Jvil@'l\-(:11) ,;I t=~-::.,ATAl::.ar..l"(, mJta.:r.;.,v -~1::"t,?,J:: :>t.l:~fltl"Ut~tt-rt-~t.1:t,\-:, t.:.. 
;., c: :i:-?' c C1)11131:M&~iu1,s:mnt. fl>-::>. lli.rlil-f:- 10 coo o s1 flfl>I::, ,1:1v1~ff-f:-t:~11 • .:r.::.,v 
?'O)i\l@ti«JC1)@~MII/J t-11,,!!~@€:.:r.;.,v;.,u.>7 •J ;.,u.>mnc.-f:-?'u.>~nc!:€:~~1::<tJfl~~~~'J.m 
lJ:,,, 3 ;., t- Jv!J c:Rtflu.>lel!:1lilllb t- JvlJ c u.>'i?!P-£ t- Jv ;r11:1M>§~~t.1:eo,J::,; l:*l!'t.l: 1-Jv!J €:~If c!:T ,?,JI 
lJ ~l!B-5 J:: '51:rrrta1llUJl:Uta,t:llilJ•1"7->ftJJlllll:Plt€:ffll 1?il:l'i'11-ec1;7.,nt, -111:1:teJEtt c@EU> 1:m-?i 
~ft;: c~~ffic-t,?,::.,,J-X, J"l'7 vJv•-€i1\1 :trJ .:r.;.,;:;;.,,!:,:-?'Cl)fii~-~lifil.., < t.l: <. -1:-?'t,f 
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[0001] -!lc:.:r.;.,v:::,c~~~~7tti."i!lMt.,ttW~ • .:r.;.,v 
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C1)-f:-?' 1:•n~{Jtlfl'"to1"< ,7" 'J t.1:c:~«a.:t1t1\1 :1 ~ < -Of""F"tou.>'1'.'. Jll!¥ l-Jv!ltlb 1::~t..tRlli."M~ 
v,~jJ-~J.7A."tt.1:h~W-€i'C~~-•~1tsa Sjl..,t.:. t-JH'~J.i!~c teitt-Jv?~J.i!~!:t;, :1v-:t=-
tl-Ct,~,:,. ~u.>.t'5t,1.l\1:1 1J ':J r.7J-~J.TAc!:l.., 30 Cl)~l!fJtB< t.i:.?, c!:r..l,; IIIJUfJtil;-:, t.::. ~-:,t • .J:.ta 
-r. tJ!*, ~IIIIPz:151-103220-ft. ~lllll!Z2-7 llliti~Mfi!f t,t.tlttll'lt.l: Gf.l:t,) c: l-l ':51Ulb'ftil;-?:,. 
1 o 2-ij-. :&~~BHIIB5 a - s s 1 o s"'~fflt.1:c1:a [ 0 0 0 8 J ft!UJu.>8(19 
~ant.:.a~C1)~•tft1111~att't'~,?, • ..t:2~~-~ :. u.>§!19Hi, J:Kallll€:8J~T 7-> 1tat>l:t.i:attt.:. t,(1) 
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tl"(t,~.?,. l!ilJllJ l-Jlt/J ~ffl.o;: c:tt~~-?> ~ 1J-,:. 11:, v Jvill'i?I 
[0003l"tt.1:b~.~IIIIIIB51-103220~~ /\1:19,r.7J-::.-.7.,;:.A~-~T61:c!:~Bl1(Jc!:T 

ffu.>;11 m11:t;t. -1:-9 c.:r.:;.,;:; ;.,c.,:,t@fatlllc!::7 ", .:s. 
T"i-'1-t,-ri!f!M;:';tt. IJ\'?, j1u11t1we1r-vr.:r.;.,9:;., [0009] 
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:::,¥;.,Ta11J~tt9fttltli."~fflL1t•ne-~••ll!l ft~7':J7C, 1ro1Ex;.,¥;.,,ft.ll, 97,;,'f-:&~t 
1::.•:t. ;:: Q)•ill11!tb'; M~ tlo ilitJ I::. J:: tJ ;!fr ffl C1) -9cC1)1'113i."1i~i::t-~:7&ileff,t-•!7&il•m: 
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~c~•ll©tel~MI/Jt-~~.!:::©8J£~~~"t'M,J:;'.5 
1: ttrlraftliffil!llf:$1'111" Qffilltll):J=ll!tt:{I ;lft t>©"t' '-> 
o. 
[O O 1 O] 

[fl.ml ~1:. *~IJlo,~mt:~IJll'to. *~IJIJl::J::-?> 
;:,•J-;(. ,~:1 v Jvt1181\1 :1•J ~ t,::fJ-,;:.,A'TAli. 
a:1', :r.:;.,v :;.,1:J:; l')IHJ.1~tt-?i~dl::J:; l')J!!tllt.,, 
tt6tl.ft.fli:;/Jf:-~/'(::,7"IJ 1:IJ;l, ~l,}"t', i:©/'\".) 
TVl:-~6tttt•:t.Jt:~ffJf!0-l:-91:M~EI/J 
1.,, Jlljlijt::il!fra-tto. 1'\::,7' 1n:t. lllJRa~t1tac.:e:
:S' c©11U-effl:1Jo,a~t:fr5. lllJra.:t.;:.,y;;.,ct-9 c 
o,flll1:a~&tt1t.~,,'rt:~•'t-?ic. MEx;;.,v 
;:.,, ~••· !l,, 'r:&.rJ-l=-:S' croflll"t'lf.l-ll: t-Jv!l 
,fa,ttJifrt>tt. J!I::, ll!Jfa-l=-:S' ©lfilta I-Jv~ «$.Ml:: 
a-to;:: c1::J: ". x;;.,v:;.,ct-:S70iilii"JiO)IU'J t-
Jv!J l::J: 1'.>$pliJt.1t1Kl'ri!tt-?.. :t::tt. lllJtax;.,::,,;;.,ct 
-~ c.O)IIIJl::JiMli~~•tJtll!titstt-ralJ, fJ\?, ;:: 

©ftlli:ii!lli:. H-l:-90n1eJEOOo,teJ!:.llill!l!J t-Jt, 
!l?F.li!~:a:x;:.,v;;.,0)7 •J 9;:, El;., t-Jv!l c~t1t101e1 
!:.ffi!JI/J I-Jl,,!J c.0)81£ t-JJ,!J"t'.? J:::, l::l!il1t¥:J=.9tl::J:; 
IJ$li!PL-. 1eJ!£.RIIJll.Jt-Jv!lt:-~1:"t-?>i:c.1::J::1J. 1e1 
!£.llil11b~rot-:S' ©i\llelEOO©tel!:.ffi!lllJ t-Jv!J ?Fli! ~M 
ffl't .g ;:: c t.lt"t'~ -?I. 
[0011] 

C~itiOOl Qr, ;::0)~1J1Jro-iu,wt:em1::1'-.::fl-\"'( 
m!JIJ't-?i. ~ 111. ;::·0J!!1JJl::J:;-?:>;:,•J-;(, l'l'7vJv 
11l8/\1:t1J ~ t:tJ-:'.,,;(.TA©--ffiiPIJO)~*•.t-t: 
ff-'t'W~lm"t' if;,,.,. 
[ 0 0 1 2] fi!Jlml::t,Hl"'(, U;tx;:.,::,,;.,-e,; IJ, l:ll:t.J 

lll 2 f:1t"L,T~11tl 31:i!l#ia tL. a" 1:1 l:l:fi1J.4, 
6. s t.t efJ\ 1:>tJ:,?, t-Jv!lfioi=J:li(:1tt.,-rftm!ll!l!lll 
(CVT) 5, ~77'1-7, :il!ff.lfl©-l:-:S'9ntGQ 

li~ tt. a1rll: t-JJ,~.fali~ttQ J:,; 1:JS.&;;a tt-r1..l 
-?I. itft, -l:-:S' 9 ©@IE t-Jt,!J 11, OM 1 o. l:fi:h 
M 1 1. ~lril*•• 1 2. 7 !l-eJvM 1 s 'fJ\ 6t.to t
Jv~a:1:11£-1tt,.-rQ 1 41::.fa~Stt-?>. 

[ 0 0 1 3] --~-- 51:l, l:ll1Jfl!l4 ,!:: 6 O)leJfill:O) 
l:t t: fl~'t -?I fti!l,iJ:J=.111:: J:; l'J iilntUt!a'J 1::~ .i\. o ;:: .!::: f: 
~-~T,SCVT (Continuous Var la 
b 1 e Tr ans m 1 s s 1 on) "t'l>-?>. :l::1t. l:ll 
1.Jtlll 6, 8 O,fllJl:l!UtStt'ltt/ 7".l'r 711. l:fi1JM6 c 
8c0flll~ti-l,ftl'),Wl'JML,1tl')'t-?>ffl€t:"t,?,~ 
ro-e1;a.J!1:.~-;,9~ w1.1t111sc11c0~~ 
~•«u o c.~1::m.1j.~~tt. ~trmro••at1ct,-r 
lflril4t:ld.JT.g. 

[O o 14] ~il:-311, tl:n~Ul 5t::1l't.-rn~ 
,;'-IJ 1 71:'.firf~t\."'(', ;t.:;.,::):;., 1 O)[elfi;t.*Jl,,:\,'!~Jft 

ft l 4:t,\G t-Jv~fiu@:J=.ll!tt:1tt,"'(fio!att-ellil11/JX* 
~~~-~;c.*~~l:~-t,., K,TU17~~-"t 

(3) 4*Dlljl4-297330 
4 

T 1) 1 u, €>tl1J©Mt:!UtQ ,!:~I:. [e)!£$ljl!Jllif, 
ta:t.J~iUIU 6 t:-1tt,-r11::,7"1J 111::lP.II/JX-*Jv:\'!f:' 
lel!:."tQ. 18l.tl.tll!titlHl5 .!:::t11J~U1 s, 16 
f:~-"t.g.Tfti!IW.ft(ECU)"t'l>Q. 
[0015l ~21:•"tJ::31:.x:;.,v;;.,1t.t-99 

.!:::li~$ll.1UJUrtiJtllitJ:-::i -ra IJ, 1'<7' v ME:fri:"t-?J 
we1:x;;.,v:;.,1ct.:r:-~9ct:~a ~tt~~~~Y 
J:t"t'M8t,"'(1Mt.0"t'l;t, ~-ft.,t,;c.;;.,v:;., 1 f:-f:"01'& 
JUilililJl.l"t'lbfl.~ttQ;:: c!::fJt"t'~f.tl-l. -f:-;:: "t'. ;::0 

10 ~IJll"t'l:S:. x:;.,v;., 1 roftH~tJtUJ&.tilGl•f:cQ 
J:; '.51:fllTftlllt!l&fl 1 8 "t'fttll!t~iltl 5 0~i!IJ:tf:U 
1:fti11'1Jt.,, x:;.,v;., 1 f:I/J1Jitct,-r:ll!fr"t'!>til::1b 
?itl:.:f&&roU"t'~frfJfiiJftltJ:lllil ctJ:-:> -rt-l Q. 
(0 o 16] ?~IJ. ~2 (b) ©IJ~MA"t'-l:-~9 

tjtl!IJ~tt-rv\-?> t.~1::. !illR~bilt.teO)t.::~1::,,; 
'7 -tJt~1' 1:: t.t -::i ft b!, bn"t' l.t!§ 2 (a) O)IJ 
~gA"t'-f:-ro~~x:;.,v:;.,1:emt1J-t,?,;::c:~t.t~.,a 
M~$iJtl.t< t.t 6 a'°'.g t:ffltJ:fJ,-::, ft. t.,~1 t,, ;:: 0~1J:1 
1::J:; '.:1..1:.lildBlll::J::ttl.f, Mll!tdtl 5 ro~Y J:tf:11 

20 Tl!ilJ,ii&ll 1 81::J::? "'(fil::l!ilJ,iJT.g;:: cl:J:; IJ, X 

;;v:;.,iro•W~f:~2 (a) ro~Bl:-fS"t;::c~ 
Cct.t1J,&a0~•~sttQ. 
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t-~ 9 ©3j. "t':il!fr"t Q ¥ IJ -;;(';il!frt-}: f: CI'.), it 
'It, J:t-tl(J;c.;;., V;;., 1 ©3'dJ$fJtJ:; l..\~?it:il!frllf~, -l:
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(54) '11tle: PROPULSION ARRANGEMENT FOR VEHICLES 

(57) Abstract 

Propulsion ammgcment for vehicles a>mprising a first machine (1) manged as propulsion engine driven by combustion 
of a propellant and a second macmne (11) arranged as alternative propulsion motor driven by means of elec:tric:ity from a battery 
(22). The battery ls arranged so as to be charged with current generated by the work of the fustmachine. The propulsion anangc.. 
meat is designed to wort alternatively in a first operational state with the first machine as drive source for vebic:le operation and 
for generation of current for chiuging tbe battery and a second operational state in which tbe second machine functions as drive 
sourco for the vehicle with supply of CWTCDt from tbe battery. lbe second machine (11) is so arranged that during the 6rst opera,. 
tional state it acts as generator and is thereby driven by means of the rll"St macmne (1) during generation of the said c:mrcnt for 
chatgiDg up the batteJ)' (22). 
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Propulsion arrangement for vehicles 

· Technical f i"e-ld :. 

The present invention related to a propulsion arrangement 
for vehicles and comprises an initial machine 'in the form of a 

I ~ '., 

motor arranged to be driven by combustion of a propellant and a 
seccnd machine arranged to be driven by means of electricity 

fran a battery or to function as a generator. The object·is 
preferably a propulsion. arrangement for load trucks for handling 

1 0 goods both in the open air and inside buildings. 

Background: 
The propulsion of vehicle~ by an internal combustion engine 

has certain advantages. The main one appears to be that the 

operating time between :- · ·refuelling operations can be long 
15 and that the actual fuel filling operation can take place rapidly, 

whicl: taken together provide long operating times 1 if so re

quired practically the entire day can be utilised for operation. 
Another important advantage is that the weight per horse-pawer 

for the motor and requisite fuel volume is low.' Disadvantages 
20 which are linked w:1,th internal combustion engines aria? m_ainly 

that they give ~ff harmfui and dirty gases ~d-have a r~latively 

"high sound level. In spite of these disadvantages, internal 
combustion engine operation for vehicles is accepted outdoors, 

whilst there is an ever increasing tendency ~o prohibit and 
2S depart from its use indoors. An alternative propulsion system 

in which the said disadvantages are practically eliminated is 
.Propulsion by means of one or more electric motors, which for 

Vehicle operation J'?USt be battery-~iven. This method is often 

employed for load carrying vehicles, e.g. trucks, which are 

30 employed in.doors or in any case for the most part indoors. How
ever the disadvantage dc:es arise that with reasonable battery 

size energy extraction.between charges must be restricted whil~t 
at the same time a major part of the day has to be reserved for 
battery charging. Furthermore the costs for maintenance and 

35 replacement of the batteries if operations are conducted solely 

with these is relatively high. As such a high weight - and this 
is incurredbecause of the batteries - is not a direct disadvantage 

for load-carrying trucks such as fork-lift·trucks, 
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eventa eounte::r:weight is essential, but even so ener.gy extrac-

tion during a working day between re-charging periods 

often has to be restricted bel.o.,r the desirable level.. 

'l'h.e said disadvanta.ges of electric motor.-driven vehicl.es 

S are generally not p~rticul.~ly accentuated if these ar~ operated ~

solely indoors, because the rolling re~istance and clif!erences 

in level are relatively s·light, whilst at the same time the 

distance traversed durl~g a .working day is relatively short. 

Furthermore if operations are conducted sole·ly ·indoors there is 

10 hardly any other alternative. In the c~e of vehicles for com

bined outdoor and indoor operation ho,,,ever the condi ti.ans become 

more difficult. As already mentioned there is a tendency no 

longer to accept internal comb us ti.on engine operation for indoor 

use, whilst at the same time the demand for en~rgy and pa.o,er are 

·is high as a result of outdoor. operation. ou:r;:ing outdoor runs it is 

often necessaz:y to traverse longer distances on 1.meven surfaces 
and with load-car:rying trucks the weight of the goods tends to 

be greater with outdoor operation than when operations are con

ducted solely inside buildings. 

ZO TO solve the problem of being able to util[se the environ-
mentally prete~able method of electrical operatic:n in doors, 

· whilst at the same time having adequate energy. and power avail

able, the use has been proposed of hybrid machines· for propul

sion of vehicles. With these there is ·both an inte:mal combus-

25 tion engine and at least one electric.motor, ·the said motors 

being capable of being used alte:matively .•.. 'l'h.e present .invention 

relates to such a hybz::id system and more particularly .concerns 

a sys~m in which the intern·a1 combustion engine is employ~d 

both fc:"_propulsion during certain operating periods.and simul-

30 taneously for charging up the batteries which are provided for . 

operation of the electric motor, which in turn ara:,nly employed 

for propulsion of the vehicle during limited period.s, mainly ; 

during periods when the internal combustion engine is shut da,,m.. 

During outdoor operation the internal combustion engine is thus 

3S employed, whereby the batteries are charged at the sa~e time, 
whilst during indoor operation solely the electric motor is used. 

When the pcr..rer output is part:icular;y high, possibly 

can be employed. 
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. ; 
on the other hand the invention does not relate to system.s 

of the type "~iesel-electric operation", i.e. constant propul

sion, with electric motors. whi.~ are supplied .. with electricity 

from a g~ne·ra~or dr_iven by· .an internal canbustion epgine ·and, in 

S periods when this is: shut down, from batteries •. 

Technical problem: 

Bo.r,ever, t.he fact. has •. emerged. that such hybrid system are 

inflexible whera chal:i.gillg over. . between the nethods of drive, . . 
so that. the vehicle has to be st~ped when switching over and 

10 the purpose of the. presen~ invention. is to provide a hybrid 

system of the above-men ti.oned type in which the ,changeover bet

ween operation with the electric motor to operation with the 

· internal combustion engine and vice versa can take place in a 

very flexible manner and· whilst the vehicle .is in. motion. 

15 Another objective is to provide an arrangement for switching 

over between the two modes of operation which is simple and en

sures reliable operation. 

The solution: 

The solution in accordance ~i th the inven·tion involves the 

2 0 second machine, as motor, op:r-ating within a lower speed 

. range, the firs·t machine operating as motor within .a h~gher speed 

range located above· the lower speed range, the f:irst machine 

being arranged to drive the second machine, . and whereby a speed 

sensing arrangement is pr~i~ed to sw~ tch over the secaid· machine 

25 from·mo;or operation to generator operation when, as a·result of 

the operation of t:he. first mach~ne, the spee~ rises t.o t:he higher 

speed range, and to switch in the secaid machine as motor 

within the lower speed range. 

Brief description of drawings: 
30 The appended diagrams illustrate an embodiment of the inven-

. . 
tion. Fig. l gives a schematic vi'ew of the driving machinery 

for a load-carrying truck and fig. 2 illustrates an electrical 

circuit diagram for the propulsion arrangement in accordance 
with the invention. 
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.~est mode Df carrying_out the.invention: 
:In accordance w.ith fig. l the propu1sion arrangement for a . . . . -

vehic:l~, preferably _a load""'.ca::rrying truck_, .. comprises an internal 

combustion engine 1 with a ·flywheel casing 2, from which a drive _ 
• • • I ; 

.. shaft 3 proceeds en which a belt pulley- 4 is fastened. A star- : 

S ting motor S, which can be driv~ by the current from .a battery ; 

6, is provided to start the· engine •. A starting relay 7 is· 

arranged in the battery lead for actuation of the starting motor. 

5, and this relay can be actuated from a starting controller 8, 

e.g. a press-button. ~urthermore there is a stop button 9, by 

1 O means of which the motor can be stopped by influencing its in

jec:i.ion pump or ignition arrangement 10, .in the, case of diesel 

engines or Otto engines. 

Furthermore the propulsion a::rrangeirent comprises an electric 

motor 11 with a drive shaft l2 whi.ch has shaft journa·ls at both . . . 
15 ends of the motor. One shaft journal· is connected to an hydrau-

lic pump 13 which by means of pipes 14 is connected to . 

hydraulic motors· 15, which are arranged to propel the propulsion 

wheels: 16 of tlie truck. Fur,thermore, for regulating the flow 

from·the hydraulic motor 13, the.re are actuation pipes 17which 
20 extend up to an actuati.ng valv~ 18 designed as· a ped·a1: A :free 

wheel 19 via w~ich a belt pulley 20 which is connected ~Y belts 

-21 with the belt pulley 4· can drive the shaft 12, .is arranged 

at the other end of the shaft 12. 

· ~e shaft 12 which must always rotate during operation of 

25 the hydraulic pump 13 and thus during propulsion of .. the vehicle 

by means of the hydra~lic·motors 15 has a defined dire<:=t!on of 

rotation. The free wheel 19· is thereby so arranged that it is 

eng_aged when the internal combustion engine 1, which also h~ a 
certain drive di~ecti.on on its output shaft 3, drives the belt 

30 puUey 20 in the same direction as the defined direction of 

rotation of the shaft 12 •. This signifies also that 
the free wheel free-wheels in the opposite relative d.£rection of 

rotation, which means that for its part the shaft 12 cannot 

drive the belt Pl_llley 20 and hence certainly not the internal 

35 combustion engine l during independent operation .in. the defined 

directia,. of rotation. In other words: .if the internal canbus

tion engine is in operation, but not the electric motor 
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internal combustion engine drive the shaft i2 and ~us the 

hydraulic pump 13, whilst on the other hand if the internal can

bustion .engine 1 is not in operation, .whilst the electric motor 

ll is in operation, .th~n the electric motor '!ill .run freely 

5 without· entraining the .inte:z:nal. combus~on engine. 

A batte:y 22 which can be connected by·means of a relay.23 

to the electric motor is provided for operation of the electric 

motor ll. The functioning of this relay will be e:xpl~ned later. 

In what has been stated above the electrical machine provided 

10 has been designated as the electric motor 11. ~ such it is also· 

envisaged to operat~ as a motor. However it is arranged to be 

able to !'unction alternatively as generator, and it is then so· . . . 
connected to the battery 22 that the latter can be charged . . 
during ~eration of the generator. To draw attention .to this 

15 point, in future the motor-generata.r will be designated as "the 

electrical machine 11~~ ·Such a changeover can be performed rela-. . 
tively simply, generally by certain windings of the electrical 

machine being magnetised by supplying a fiel.d current, whilst at 

the same·time other windings are connected up for electricity 

20 .output. The relay 23 is pro~ded for this chaageove'r •. ·When the 

relay 23 is engaged for mdtor operation, electricity is thus 

· taken from the battery 22 so that the machine 11. is driven, 

whilst during generator operation current is fed to the battery 

22 to charge this up. 

25 'Characteristic of the invention is the fact that th.is 

changeover b~tween motor and generator operation is controlled 
by a speed-sensing arrangernen t. This can consist of a special 

· speed-sensing arrangement, e.g. on the shaft 12, and this has 

been designated as 24 in the circuit diagram in fig. 2. Alterna-

30 tively, speed indication·can be undertaken by recording the 

currents which flow through the windings of the electrical 

machine 11. S-imultaneously with the fact t~~t the _rel!1Y is 

arranged to be controlled during its changeover."' of ma-chine 1.J 

between ~otor and.generator operation as a function of speed, 

35 the actual machine is arranged to operate within a certain speed 

range as motor, and at another speed range which lies above this 

speed range as generator. Speed control of the relay_ is thereby 
~UREA.(l 

OMPI 

/,.f,,.1!;~1:?.,,...i ,~ 
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so arranged that.the changeover to .generator takes place·when the 
·rotational speed·of the shaft 12 of machine ll passes from the 
lC'Jl",,ler speed range up to ·the high~r speed range, whilst change.over 

to motor operation ~a.kes place when the speed drop~ ·from ~e 

5 higher speed range to the lower speed range... .Furthe:z:more motor ;,. . . . . . . 
operation is obtained during starting· up an~ the supply of curre~t 

to the machine from the battery 22, i.e. when starting ·from_.zero;; 

and ;pas!3i.ng. to the ··101fer. speed range. Furthe:z:more one cf the 
characteristics of the invention. is that ·the internal· combustion 

1 0 engine 1· is arranged to· ari ve the system within the higher speed 

range at the envisaged normal· load range. I~ the embocliment . . 
illustrated_thus the transmission ratio,via·the ~elt pul!eys 4 

'and 20,i.s so adapted. to the speed of the internal combustion 

engi.ne .l that. during opera~on of the interna':, combustion engine 

15 the shaft l2 is driven at a rota.tiona1·speed located within the 
higher speed range. 

In fig. 2 the arrangement is illustrated in the fo:z:m of. an 

electrical circuit .diagram where the ~omponents described·pre

viously are reproduced with the same notation _numbers. : Further-

20 more, as mentioned, a ~peed sensing arrangement 24 is sp~cif~ed, 

which is shewn in ~ig. 2 as being connected to ;the sl}aft 12 •. . . . 
This can consist of _soma known arrangement of the centrifugal, 

.eddy-current type or the like, which is .capable of imparting a 

control signal i~· a conductor 25 to the changeo~er reiay. 23. In 
2S turn the re1ay 23 cannot have solei.y. a changeover.function, but . ' . • I • 

must .als<? .function as charging relay, so as to P.rovide suitable 

charging of the battery 22. It.is not necessary to·describe _in .. 
greater· de"t:,ai;L 

tion engine 1 • 

.30 :electric motor 

the starting arrangement for the internal combus

'l'he method is already known of arranging a small 

for starting up inte~al combustion engines, ;n 
the embodiment shown the starting mot:c:r: S is connected. to a 

special battery 6 and a special generator is then provided for 

charging up this battery. Thus the internal combustion engine l 

is quite simply a· standard engine· with associated starting ;.-
3S · equipment of the standard type. As· such it· is possible, within 

the framework of the invention, to combine the two electrical 
installations illustrated in fig. 2, e.g. by connecting the .star
ting motor 5 to the battery 22. It is ·also possible to allow the 
motor 11 to function as starting motor, . ,although 
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wheel 19 must be replaced by some controlled shaft ~oupling. 

During the development of the invention however the method illus
trated was found to be the most suitable. 

As shc::,;,;n by the foregoing the a.rive thus take~ place from the· 
S shaft 12 either by means of the electrical machine or the in

ternal combustion engine. The drive power _out~ut is transmitted 
to the hydraulic pwnp 13 for which flow control arrangements are 

provided. .This can for example be of the type which h~ a 

swivelling plate by means of which the strOkf:\ length of. the pis-

10 tons can be controlled, whereby the outgoing flc:,;q can be varied 

infinitely even with constant speed of the input ,shaft. The 

,pressure medium from the hydraulic pump is transmitted via pipes 

14 to the two motors 1S and thus when the shaft rotates the wheels lE . . . 
· are driven. Preferably the system :is also provided wit;h 

1 S changeover valves so that reverse. motion is possible. Such in

finitely variable _hydraulic systems form state of the art and do 

not need to be described in ·detail here. Fla,,, .regulation takes 

place by m~ans of the said foot pedal v~a a remote actuation 

control. arrangement which as shown in the diagram can be of the 

20 hydraulic type.. The control range for pump 13 should be such . . 
that it should be possible to achieve the desired speed·range · 

during propulsion of the truck, regard.less of whether the drive 

.machinery, i.e.·the shaft i2, operates within tpe previously 

mentioned la....er speed range during eleqtrical operation, or the 

2S higher speed range during internal combustion engine operation. 
' . In other words it must be possible, by re-gulating the pump 

within the control range pr~vfded for it,.to compensate for 

differences in the speed _of rotation·of shaft· l2 within both 
these speed ranges in such a manner that the speed of rotation 

30 of the wheels 16 can be maintained constant. 

If we assume that the truck is to be started indoors, the 

battery 22 is connected to the electrical machine 11, which 
thereby rotates the shaft 12 and drives the pump 13. By means· 

of control valve 18 the speed of wheels 16 can· be controlled, s·o 

35 that ie is possible to·regulate the speed of the truck between 

zero up to thehighest envisaged speed. During rotation of shaft 

12 the free wheel 19 is disengaged, so that the belt pulley 20 

remains ::3tationa..ry and the internal .combustion engine_l 

BAD ORIGINAi; 
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affected. During electric motor operation the speed control 

arrangement ensure!! that 8:%1. adequate coupling is obtained so that 

current is supplied from the battery 22 to the machine 11 whiC4'1 . . . . 
functions as a motor. ·As shc,,.m by the foregoing.this takes pla~ 

5 

10 

15 

at the lower speed range and, as· long as this is complied with, 

the relay 23 ensures the said motor -coupling. 

If, for example, when driving out:of the building internal 

combustion. engine opera~ion -is required the eng~neis started in 

the conventional manner with its starting motor 5 by·actuation 

of the starter 'control 8. As a result the engine .l ·is started up 

and reache~ its speed and the belt pulley·4 drives belt pulley 

,20. Since the· belt pulley 2·0 is driven at a higher speed than 

the speed maintained by shaft l2 during: electiic motor opera
tion, the free-wheel 19 is engaged and . the shaft 12 '.i.ncre'ases 

its speeds to the higher speed range. As a result relay 23 is 

actuated by the said speed-s~nsing arrangement. This results in 

the machine 11 being switched over to generator operation. 
During this its field windings are energ.ised and it starts to 

gener~te current. which, via the relay 2 3 which functions as 

. 2 0 charging· relay, is trans mi t"ted to the battery. 22 to charge this 

up. At the same time the pwnp l.3 als.o starts to be driven at 

higher speed anq ~e wheels. 16 also try to be driven at higher 

'speed from the hydraulic motors ·is. As soon as the.driver 

senses this he can compensate for the ~ncreasing speed of shaft 

25 12 by releasing pres~u~e slightly on.th~ pe~al to the control 
valve 18. 'l'his reduces· the flow of pump 13, so that the ·des·ired 

.speed of rotation of wheels 16 is obtained. Very often however 

the situation is· that a higher· speed· is required when driving 

outdoors and naturally actuation of the pedal takes place in 

30 accorc!a.'"lce with the driver •s required running sp~ed. As indica

ted however there is a possibility of speed compensation and 

for maintaining a·uniform speed. 

If the internal combustion engine l is overlqaded,. either 

because the drive resistance on wheels .16 bec:omes ,excessive or be-

f:. 

35. cause any ancillary equipment present in the for.I? of ioad
handllng arrangements such as lifting forks or cranes is heaV'ily 

loaded, the speed of the enginewill drop. If this occurs to such 

an extent that the speed of rotation of shaft 12 pass-es out of the 

;.-:.,-1:.·1: ,. ; '-,;.;...; _/iut!:u. 

TPR 154477 



BMW1012 
Page 1065 of 1654

.. 
s 

WO 82/01170 9 PCT /SES l /00280 

specified higher speed range, then first of all g~nerator.opera
ticn of machine ll will be disconnected, which signifies a 

lower loading •. -~f the speed drops down to· the lower speed l:ange 

the 'relay 23 will change over machine .1-r to ·motor operation and . . . 
thus ·provides operat'ion from both th7 internal combustion engine 

l and the ~lectrica1mac:h.ine 11. As indicated, the tw.o speed 

· ranges c~ be located aie after the other with an intermediate 

range in which the machine ll is corrpletely disengaged. The two 

ranges can also occur ·_directly one afte·r the other so that the 
10 relay is switched over between generator and motor operation 

without any neutral position. Preference should be· given to the 

latter. 

If the vehicle is to be driven into a building once more the 

ebgine 1 is stopped using the stop control arrangenent _9. As a 

15 ·result the speed drops to the lower speed ·range and the relay 23 

now engages the machine ll for motor operation ?itb current being 

-taken from the battery 22. As soon. as th.e shaft 12 starts to 

rotate more rapidly than the belt pul.ley 20, the free-wheel 19 

is disengaged and the shaft 12. can rotate freely without being 

20 affected by the engine!. The drive of pump 13 thus occurs by 

electric motor operation. The reduction in the flc:M from the 
pump which takes place during the transition to the lower speed 

range can thus ·be compensated, as described above, by means of 

the control valve 18 which is provided with a ~edal, if so re-

25 quired. 

Industrial appli~ability: 

Within the framework of the inveni;.ion, a.s defined in the 

follO';o1ing patent alaims,the .arrangement can be ~aried beyond 
what has been stated in the previous description. Thus the engine 

30 1 does not:. need to be an internal combustion engine of the type 
most widely employed now, i.e •. a piston 'engine o.f the diesel or 

otto type. It is also feasible tor it to be a Stirling 

engine, combustion turbine or a steam engine. The essential 

thing is that the one drive source has characteristics which are not 

35 appropriate for driving in enclosed premises, whilst on the.other 
h'and it can easily be provided with the necessary drive means. 

These circumstances prevail with all types of engines and machines 

which are driven by combustion of a fuel in some manner other. 
'iJ REAU 

.. ,·. . OMPI 

~ ORIGINAL WIPO 
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The connection illus:trated, via a through shaft: to the elec-

trical machine,· .is not essential to the invention. For example 

a connection .is feasible· where the two mac.'lines are ccnne~t;d 

. in parallel with tlu~-~er transmission. • The J.:atter also does not 

need : to be of the hydraulic· type, but some form of con-

.... 

trol of the transmission ratio should be provided to compen:l'ate ' 
for opera ti.en within the. two speed ranges·. :rt. is also possible 

to· provide the arrangement w.1.th an element whicli auto~tica1ly 
_changes over the transmission rat.ia CXl changing frOlll one drive 

1 O speed to another • 

... 
BAD ORIGINAL 
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l. Propulsion arrangement for vehicles and comprising a first 

machine (1) arranged as. propulsion motor and thereby driven by 

combustion of ·a prope 11 f:l,nt and a sec and machine (11) arranged 

S partly as al tern a.ti ve propulsion motor, thereby .dr.i ven by means 

of electric! ty from a batter., (22) and partly as generator, · thereby 

driven by means of tl_le first machine (l) during generation o~ elec

trieit.~ to charge up the battery (22) whereby the propulsion 

arrangement is designed to alte.rnat.i vely function in. a first 

,10 operating state with the first machine as d2;ive source for opera-

. ting the -vehicle and, .if this be required, for generation of 

el~ctrici.t;.Y for· charging up the battery by op_eration. of the second 

machine acting as generator, . and a secona~erati~l state in whic::h 

the seccnd machine functions as dri~e source for the vehicle 

15 ·_-,1th . supply of electricity from the batte:x:y, characterised 

in that the second machine (11') is so ~rrange.d that 1:zi the 

second operational state as motor it operates within a lower 
speed range, ·that the first machine (1) is so arranged that in the· 

first operational state .1t functions as motor within a higher 

20 speed range which is located above the lower speed range, that 

25 

30 

. . 
the first machine.is a.rr~ged to·drive the second machine·during . . 
its operation as propuls_ion motor and that a speed.:s·ensing .' 

arrangement (23)is provided to change over the second machine 

from motor operation to generator operation when, as a result of 

the work of the first .~c:!1ine, the speed rises to the higher 

speed range, and to engage the second machine as motor when the 
speed is located w.i.thin the lc,;,,,er speed range, so that of the 

two operational states the first can be achieve.d by bringing the 

f;rst machine (1) into operation, whereby the higher speed r~ge 

is normally reached and the second macl?,ine (11)fµnctions as genera

tor; or by shutting down the first machine whereby the second 

operaticnal state involving the lower speed range is.adopted and 

the second ~chine operates as motor. 

2.' Propulsion arrangement as in claim 1 characterised in that 
35 the first ff!aChine (t)iS arranged SO that atheavy. loading it can 

operate in the lower speed range whereby when the 1ower speed is 

~dopted 1Jnder load the second machine (11) is caused by the speec;i

sensing 'arrm'}gement (23) to change · from generator operation to 

motor operation, by this means supporting the work of the first 

machine. 
1 : •• 
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3. Propulsion ~rrangement as - in claims l or 2, characterised 

in that the first machine (1) and the second machine (11) are ... 
coupled in drive connecticn .with the same output drive sh~t (12) 

whereby the first ma~ine is coupled to the drive shaft by means· 

of a free-wheel coupling (_19) in such a way t;hat wh.en the first . 
machine is 1n operation this can drive the. output shaft. via the . 

free-wheel coupling, whilst when it is not in operation the ·out- f 

put shaft can rotate in the drive direction free~whee1ing from 

the drive connection with the first machine. 

4.. Propulsion arrangement as in claims 1, .2 or 3 charac~rised 

in that the first machine. (1) and the secon"d machine (11) are arran

ged to drive. the propulsion mechanism of the vehicle via an 

hydraulic pGier tl;'ansmission .(13, 15).: which is infinitely adjus~ 

able over at least a part of its speed range 

1 S 5. Arrange1tent as _in claim 4, characterised in that the hydrau-

lic power transmissi.on (13, 15.) is i.nfinitely adjustable within a 

range such that the envisaged difference in speed J?etween driving 

by means of the first machine (1)with its higher speed and driving 

by means of the second machine (11)with its lower speed can be 

20 compensated for by varying the transmission ratio in the ~ydrau~ 

lie power transmis.sion .in such a way _that the speed qf propul-. . 
sion of the vehicle can be maintained uncha..'lged within t;he · 

envisaged normal range of drive speed when changing over between 

the two machines as propulsion source. 

BAD ORIGINAL 
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1. An examiner's amendment' to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1.312. To ensure corisideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

Authorization for this examiner.' s amendment was given in a telephone interview with 

Michael de Angeli on October 24, 2005. 

The application has been amended as follows: 

In claim 82, line 19, after "when torque", --required to be-- has been inserted. 

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

examiner should be directed to David Dunn whose telephone number is 571-272-6670. The 

examiner can normally be reached on Mon-Fri, 8:30-5:00. 

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

supervisor, Paul Dickson can be reached on 571-272-6669. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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tll\HE CLASS SUBCLAS FILING DATE 

~} 5!8 4;4 3i412 12/1998 Mivatani et al 
' - -

\.. (J sis oi4 9 j 4 !? 9/1998 'Nii et al 

" l) 5 l 4 Si7 3i 613 10/1995 Yoshii et al 

, .. V 
: 

1I911 5;9 oh 5/1999 Sasaki et al 

1"' 5!9 1\4 s !7 Is 6/1999 Sasaki 

CO) 6!0 ois 219l7 ' 12/1999 Sasaki et al 

<vV 6i1 6 i 6 4 i 9 !9 12/2000 Kanamori et al 
,~~D sie oi1 4 i 9i7 9/1998 Shamoto et al 
~ "~ si9 0\9 1!2 0 6/1999 Yamaoka 

~ i.,:l) s!G 918 9j5 5 12/1997 Nii 

"I} si4 2ls 2 i7 4 6/1995 Furutani et al --- 1h 1is ')\) 610 6 6/2000 Koiima et al -
OOCUMENT "1.IM!ltl\ DATE COUNTIW CLASS SUBCLASS TAANSLATlON 

\'ES NO 

I~ LJ 2 4 l 9 8 3 2 3/1978 France )(, 

,~ LJ 3 1 2 4 2 0 110/1989 Japan ,(, I 

.... ~ 'l, ) 51 l 0 3 2 2 0 2/1975 Japan )( 

r. i' HS 6 4 5 3 1 9/1984 Japan ...,... 

--'(:JI,) S 48 4 9 1 1 5 10/1971 Japan ?\ 

OTHER DOCUMENTS (lnc:ludln9 Autho<, Tl tle, Date, Poctlnent hqes, Stcl 

15D Winkelman et al, SAE paper 730511, "Computer Simulation .... " (1973) 

~ Berman ·et al, IEEE VT-23, NO. 3, pp. 61-72 "Propulsion Systems .... "(1974) 

~'Li Berman SPC-TUE-2 "Batterv Powered Regenerative SCR Drive"(1970) 

~ Gelb et ·a1 "Performance Analyses ... ,, ACS pub (1972), PP 977-988 ~.,, 
~'v Berman SPC-TUE-1 "Design Considerations .... " ( 1971) 
rt§o -:rn,, -S:PC-TUE-2" All Solid State Method ..... " (1971) 
IEXAHI~'El\'\J .J1.A)t/ - ~ ~TE CONS1D£I\ED £'b lu. I o< - . . 
IE.xAHtlltl\: Initial it citation conddered, whether or not citation is in con!omance with Hl'EP §609; Drow line through citaUon lt not in 

anrarunco and not considered. Include copy ot U.1~ rona with next communlcatlon to tho appUcane. 

1 
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10/382,577 
INFORMATION DISCLOSURE CITATION 

IN AN APPLICATION M'I.ICNIT Severinsky et al ._ ______ ........ __________________ -41 

rAIITUlflt 3/l/2003 
361 

r Q 

CXN<l1aA 
l.lllfW. 

DAT& CLASS SOBCLAS FlLlllG DATE 

rakaoka et al 

< ">\) Ibaraki et al 

5/9 2ia 3\0!1111999 Soaa et al 

:>ba et al 

:-1orisawa et al 

l:'amada et al 

~aeda et al 

raaa et al 

"'~i) 5j9 ais 3\01?1111999 l:'amada et al 

rakaoka et al 

1:i> sia 1ia 111161011999 t-1akae 

OOCUKDIT NUMBER DATE COU!l'l"RY CLIISS SU13CLASS TMNSLATION 

Y&S NO 

~l~t:) S 50 3 0 2 2 3 7/1973 Japan 

IV':~ w o 02 o 11 1 o 4;1902 PCT 

~I :) 0 5 l O 5 8 2 12/1995 E:PO 

~~ 4 2 9 7 3 3 0 3/1991 Japan 

O'l'HER DOCUMENTS (lnc:ludin9 Author, Title, Date, Pertinent Pages, Etc) 

~ Minorikawa ~t al, "Current Status and Future Trends •.•. " (Undated) 
~~1-B-a_u_m_e_t_a-l·--"S_e_m_ic .... o_n_d_u_c_t_o_r_T_e_c_h_n_o_l_o_g_i_e_s_.-.-.-,,-(-O_n_d_a_t_e_d_l ___ ........ _______ ..._-1, 

~ Chen "Automotive Electronics in the Year 2000 ... " (Apparently 1992) -~"'1--1-------------:.-"-"-__.:..._.......;.._---1, 
'i)t) Brusaglino, SAE paper 910244 "Electric Vehicle Development ••• " {1991) 

t) ~) A.ndersdn et al, SAE paper 910246 "Integrated Electric ..• " (1991) t-+------------------------'----------------------11 
'"'tJ\) - R 11 rk.a .SAE paper 911914 "Batterv Availability for Near-Term .•. " (1991) 
..xAIIINER 6 ).AA /) ~ATE COIISlllEREt> .1,d./, l, lot-
):lw4IN'ER: Initial H citation conaldored, whether or not citotion 1a in conformance wl th HPEI' §609; t>row line throuQh citation if not .ln 
i::onror11111nco and not conoidoud. Include ,;opy of this form vitli next communication to tho appUc•nt. 
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JXICKET PArce:201. orvf=rlOII 10/382, 577 -INFORMATION DISCLOSURE CITATION 
IN AN APPLICATION llnu:wn severinsky et al 

l"JLIJC 3/1/2003 
~-· J\11.t UlltT 361 Dus 

' 
., 

DW<t1lU DOCll)(l;NT ll\llOIER DATE 
I•nIAL 

IIAK!: CLASS SUBCLAS FILING DAT& 

: ~ 
t 

! , 

~ 
' 
! '! ~ 
~ ! . 

' 
i ~ ! 

: 

i 

DOCUMENT NIJKllt:11 DATE COUNTRY CLASS SUBCIJISS TRAIISIJ\TION 

YES 110 

OTHER DOCUMENTS Uncludin9 Author, Title, Date, Pertin•nt 'Pa91:1, Etc:) 

)>[::: Chang, IEEE AES Magazine (1993) "Recent Developments of Electric II ... 
~ Kamiyama et al, IEEE 0-7803-0582-5 (1992) "Application Trends .... ,, 

I~ Sen, IEEE Trans. -Ind. Elec. (1990) "Electric Motor Drives ... ,, {w 
!Wang et al, PCSC . '71 Record, "Analysis of SCR Chopper Drive" (1971) 

~ EPRI Report TR-161264 "Assessment of Electric Motor Technology (1992) 

Berman et al, SAE oaoer 720111 "Electric Car Ori ves .... " (19721 
!&x.AK1m:1i" ~-'--, jnAr& CQ!ISlDEl\&0 

, ... ,, ,, ,._ 
11:AANINER: lnitlal 11 ci;;at1on cons1clered, whether or not cltatlon 1s In conton1111nce with .IU'tP S609; Draw lino through cltatlon 1f not ln 
lc:ontomance and not cans!derod. Include copy of this form with next camwnication to tile applicant. 
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INFORMATION DISCLOSURE CITATION 
1>J,ue#T Severinsky; !NAN APPLICATION et al 
r,wo: J/7/2003 

~-• AA• \Ion 361 n.n 

I Q 

t,wu,,.. OOCUlWIT tlUKl!lll DATE NAKt CLASS SUBCLAS FILIIIC DATE 
htlTUJ, 
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: i i : i i 
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~ I l 
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: ! i l : 

OOCUMt:ITT' tlllllBEll DATE COUNTIIY CLASS SUBCLASS TIIJll,ISJ.ATIOII 

Y&S NO -
I~ .. I X. ,~ 99 2 4 2 8 0 11/1997 PCT -- "'· 
'1) EP 07 4 3 2 1 1 5/1996 EP 

w EP 08 3 9 6 8 3 10/199'7 EP 

- OTHER DOCUMENTS (Including Author, Title, Dato, Portin4tnt Pegets, Etc) 

~ Gelb et al, '"The Application of Solid Electrolyte Batteries ... " (Undated) 

TuJ Miller, "Int'egrated Power Module Requirements for Automotive ... " (Undated) 

~ Vukosavic et· al, IEEE Trans. Ind. App. "SRM Inverter Topologies ... ,, (1991) 

.... - - I . 
EXAKIUEll 't.A~ir ~ (!,AT& CONS I OEl\&D to/tl/or·. 
1:XAHIH'tl\:""inltlal II c:ltaticn conoldend, whether or not cltatlon la ln contor11111nce wlth MPtP $6091 Draw line through cltaUon 1C not ln 
~onfonoan"e •nd not contldered. Include copy ot thla ton:, wlth next co=unlcatlon to the epplicant. 
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Issue Classification 
Application/Control No. Applicant(s)/Patent under 

Reexamination 

I I I I 10/382,577 SEVERINSKY ET AL. 
Examiner Art Unit 

David Dunn 3616 

ISSUE CLASSIFICATION 
ORIGINAL CROSS REFERENCE(S) 

CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

180 65.2 180 65.4 
INTERNATIONAL CLASSIFICATION 701 54 

B 6 0 K 6/02 

I 
I 

I 

I ''*) --
Total Claims Allowed: 41 -

(Assistant Examiner) (Dale) 
David R. Dunn O.G. O.G. 

Print Claim(s) Print Fig. 

(Legal Instruments Examiner) (Date) (Primary Examiner) (Date) 
1 4 

~ Claims renumbered in the same order as presented by applicant OCPA D T.D. OR.1.47 

"iii "iii "iii "iii "iii . "iii "iii 
"iii C: "iii C: "iii C: "iii C: "iii C: "iii C: "iii C: 
C: ·5, C: ·5, C: ·5, C: ·5, C: ·5, C: :QI C: :QI u::: 0 u::: 0 u::: 0 u::: ·c: u::: 0 u::: 0 u::: 0 0 

1 31 61 91 121 151 181 
2 32 62 92 122 152 182 
3 33 63 93 123 153 183 
4 34 64 94 124 154 184 
5 35 65 95 125 155 185 
6 36 66 96 126 156 186 
7 37 67 97 127 157 187 
8 38 68 98 128 158 188 
9 39 69 99 129 159 189 
10 40 70 100 130 160 190 
11 41 71 101 131 161 191 
12 42 72 102 132 162 192 
13 43 73 103 133 163 193 
14 44 74 104 134 164 194 
15 45 75 105 135 165 195 
16 46 76 106 136 166 196 
17 47 77 107 137 167 197 
18 48 78 108 138 168 198 
19 49 79 109 139 169 199 
20 50 80 110 140 170 200 
21 51 81 111 141 171 201 
22 52 82 112 142 172 202 
23 53 83 113 143 173 203 
24 54 84 114 144 174 204 
25 55 85 115 145 175 205 
26 56 86 116 146 176 206 
27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office Part of Paper No. 20051024 
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Search Notes Applic:ation No. Applicant(s) 

Ii I ~ I I u 10/382,577 SEVERINSKY ET AL. 
Examiner Art Unit 

David Ounn 3616 

SEARCHED SEARCH NOTES 
(INCLUDING SEARCH STRATEGY) 

Class Subclass Date Examiner DATE EXMR 

65.2 
65.3 

180 65.4 11/29/2004 OD 
ss.e · 

EAST text search 11/29/2004 00 165 
706 

so 711 
716 

718 

17 
290 40R 

40C 

322 16 

477 2 
3 

UfDtm::- . SG1+(U1t-{ \ /,,j"r 'i>~ 

1,.J l ({" 'f rf ,I 

It.... f. '- ,J .. .,J~ 'V'I) , 
' l 

INTERFERENCE SEARCHED 

Class Subc:lass Date Examiner 

~ l{f.1,. ~,,,14'( T){) 

cr.'1 
' • IL I hv, < r;,o ., , r 

U.S. Patent and Trademark Office Part of Paper No. 20041130 
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(PTO ASSISTANCE) 

Application : 1dre..2v--11 Examiner: Ovf':!,J GAU: ..,?/.,/£ 

From: T&J Location: JDC FMF~ Date: 1-:£-(2~ 

Tracking#: C:. l Q 9..1 6. <J.. Week Date: ../!-...1..F- o..r 

DOC CODE DOC DATE MISCELLANEOUS 

D 1449 D Continuing Data 

DIDS D Foreign Priority 

0CLM D Document Legibility 

DIIFW 0Fees 

0SRFW D Other 

0DRW ...?- 7- a.2 

OOATH 

0312 

0SPEC 
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cJi/19/~6 THU 17:31 FAX 4014233191 MICHAEL DE ANGELI 

lN THE 'DNI:TBD STATES f'Al'DT AND TRADBMARX Of'Ji'I:CB 

In re the Patent Application of 

severinsky et al 

serial No.: 10/382,577 

~002 

Filed: 

For: 

March 7, 2003 

Hybrid Vehicles 

Examiner: David Dunn 

Group Art Unit: 3616 

Att.Dkt.;PAICE201.DIV 

PETI:TI:ON tmt>ER. 37 C.F.R § 1.313(c) (2) 
TO WJ:"l'Bl)RAW AI.LOWED APPLICATZOH Ji'ROM ISSUE 

FAX Rece,veo 
JAN 1 9 2006 

OFFICE OF PETITIONS 

Ma.i1 Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This is a petition under 37 

from issue of an application in 

Applicants ~espectfully request. 

withdrawn from issue to permit 

Disclosure Statement under 37 

C.F.R. § 1.313(c) {2) :Eo:i:- withdrawal 

which the issue fee has been paid. 

that the captioned application be 

consideration of an Information 

C.F.R. § 1.97. The Info:rmation 

Disclosure Statement (IDS) contains materials from a recent jury trial, 

conducted December 6 - 20, 2005, involvin9 the patents from which the 

present. application claims priority. concurrently with the present 

petil;.ion, Applicants have filed a Request for Continued Examination 

(RCE) under 37 C.F.R. § 1.114 along with the IDS mentione<l above, 

copies of which are attached herei.:o. .Applicants :respectfully request 

the Office of' Petitions to grant the present petition an<l hence allow 

for ent~y of the RCE and IDS in the present case. 

The Commissioner is authorized to charge the petition fee of 

$130.00 (pursuant to 37 C.F.R. § l.17(h)) to Deposit Account No. 04-

0401 of the undersigned. If any exten.sion of time (under 37 C.F.R. § 

1. 136) is necessary to prevent the above referenced application from 

becoming abandoned, App1ioants hereby petition for such extension. The 

commissioner ia also authorized to charge any exeension fee or other 

fees which may be neccaaary to the same account numJ::,er. 

As indicated above, enclosed herewith are the following items: 
01/26/2006 CKHLOK 00000001 040401 10382577 

01 FC:1464 130.00 DA 
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01/19/06 THU 17:42 FAX 4014233191 MICHAEL DE ANGELI 

·"' \' ., ...... 

t8'J Request for Continued Examination 

181 Information Disclosure Statement 

The Information Disclosure Statement includes a PT0-1449 fox:m 

listing materials that. will be being submitted to the Examiner for 

consideration. The volume of these materials makes their sul:mdssion 

with this Petition infeasi~le. 

should any questions remain, the Petitions Examiner is invited to 

telephone the undersigned at the number given below. 

Grant of the above Petition, withdrawal of the application from 

issue, entry of the Request for Continued Examination, and. return of 

the application to the Examiner for consideration of the Information 

Disclosure Statement are earnestly solicited. 

Respectfully submitted, 

.. ~<J4~ 
Michael de Angeli 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 0283$ 
401-423-3190 

***~ CBRTlPICll.TE OF FACS~M~LIB TRANSMISSION•••• 

I hereby ,;crtify that this corres90ndence is being transmitt8d 
via ta.csimile to t:.Ju: tlllited St~tc~ Pate.c.t and Tr~OQtn.>Lrk Otfice 
(ti:,.x No. 571-273·0035) on tne date showu ~elow: 

2006 

14) 002 
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REGISTE:AED PATENT 
ATTORNt'I' 

ADMllTED TO BARS 

OF' PA li. MO 
NOT ADMrrt'tO IN RI 

MICHAEL DE ANGELI 

MICHAEL M. DE ANGELI, P.C. 
A1TORNEY AT LAW 

60 INTREPID LANE 
JAMESTOWN, RI-IODE ISLAND 02835 

<40 I) 423-3 1,90 

FACSIMILE TRANSMISSION 

To: Petitions Examiner Wan Laymon 
U.S. Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

FAX RECEIVED 

JAN 1 9 2006 

OFFICE OF PETITIONS 

FAX: C40 I> 423•3 I 9 I 
E·MAIL: MDEANGE:@coX.NET 

Fax Number: 571 273-0025 Date: January 19, 2006 

Re: Ser. No. 10/382,577 

Total Pages (including this sheet): 8 

Dear Ms. Laymon: 

Attached pursuant to our conversation of yesterday are a 
Petition to Withdraw this application from issue, together with a 
Request for Continued Prosecution, and an Information Disclsoure 
Statement, with one sheet of PT0-1449. 

Please contact me if there are any questions concerning this 
Petition or the supporting documents •. 

141001 



BMW1012 
Page 1087 of 1654

,., 

01/19/06 THU 17:32 FAX 4014233191 MICHAEL DE ANGELI . 

:IN THE ON:ITBD STATBS PATENT AND TRADEMABK OPPI:CE 

In re the Patent Applicaeion of 

Severinsky et al Examiner: Oavid Dunn 

Group Art Unit: 3616 

Att.Dkt.:PAICE201.DIV 

Serial NO.: 10/382,577 

Filed: March 7, 2003 

For: Hyprid Vehicles 

REQUEST FOR CONTINDED B:XAMI:NATION OF APPLI:CATION 

Mail Stop fetition 
conunissioner for Patents 
P.O. Box 1450 
A1exandria, VA 22313-1450 

Sir: 

This is a requese for continued examination of the above 

identified application, pursuant to 37 C.F.R. § 1.114. This request is 

being filed together with a Petition under 37 c.F.R. § l.313(c) (2) for 

withdrawal from issue of an application in which the issue fee has been 

paid, in order to permit consideration of an Information 

Disclosure Statement under 37 C.F.R. § 1.97, both being filed 

concu~rently herewiLh, as attached. 

The following are the elements of the application enclosed: 

1. Filing Fee: 

[] A Fee Authorization is enclosed. 

181 The Commissioner is hereby authorized to charge the RCE fee of 

$790.00 required \Ulder 37 C.F.R. § 1.17(e) to Deposit Account No. 

04-0401 of the w1dersigned. 

2. Submission under 37 C.F.R. § l.114(c): 

l8I rnformation Disclosure Statement (IDS), with PT0-1449 listing 

materials to be subse«;[\\enCly provided 

[] Copies of ~DS Citations 

3. Amendments 

DA preliminary amendment is enclosed. 

D :e:nter the unentered amendment previously filed on ___ under 

37 C.F.R. § 1.116. 

D An amendment and response are attached hereto. 

[] Please eonsider the arguments in the response ~iled on~~

under 37 C.F.R. § 1.116. 

[] Please consider the arguments in the Appeal Brief or Reply 
I"\ 01/26/2006 CKHLOK 00000001 040401 10382577 

02 FC:1801 790.00 DA 

~004 
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01/19/06 THU 17:32 FAX 4014233191 MICHAEL DE ANGELI 
""' . 

Brief fi1ed on~~-· 

4. [I Please enter ehe enc1osed affidavits or declarations. 

s. [] Return Receipt Postcard 

6. [I Other: 

If any extensions of time (unQer 37 C.F.R. § 1.136) are necessary 

to prevene the above referenced application(s) from becoming abandoned, 

.Applicants hereby petition for such extensions. 

The Con:mussioner is hereby authorized to charge any fees which 

may be required or credit any overpayment to Deposit Account No. 04-

0401 of the undersigned. 

Respectfu1ly submitted. 

Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, Rr 02835 
401-423-3190 

Ii) 005 

, .. --· 
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01/19/06 THU 17:32 FAX 4014233191 MICHAEL DE ANGELI . 
' 

IN THI UNITED STATES PATENT ANt> TRADEMARK OFFICE 

In re the Patent Application of 

severinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 

For: Rybrid Vehicles 

Hon. commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Examiner: David Dunn 

Group Art Unit: 3616 

Att.Dkt. :J?AICE201.DIVFAX RECEIVED 

JAN 1 9 2006 

OFFICE OF PETITIONS 
POO'RTK StJPPLJ!lMl{NTAL IN11'0.RMATION PISCLOSURE STATBMBNT 

Sir: 

Applicant submits this Information Disclosure Statement for 

eonsideration by the Jilxaminer. The issued patents from which this 

application claims priority have been asserted against Toyota MOtor 

Corporation, Toyota L'Ylotor North America, Inc. and Toyota. MOtor Salee, 

USA, Inc. (collectively "Toyota") in civil action 2: 04-CV-21J. in the 

united States District Court for the Eastern District of Texas. A.jury 

trial wa.s recently eonducted December G 20, 2005, and a verdict 

holding the parent patents valid but not infringed was returned. 

Applicants submit herewith materials from this litigation for the 

purpose of full disclosure. Applicants respectfully request the 

Examiner to fully review and consider these materials in determining 

patentability of the present application. The materials submitted 

include transcripts of the trial and deposition testimony of the 

witnesses on whom Toyota. relied fo:r: prior art assertions, with any 

confidential material redacted therefrom, together with copies of the 

documentary evidence discussed therein. 

The E:,ca.miner is respectfully . requested to consider these 

materials, to indicate that he has done so in the file of this 

application, and to then issue a second Supplemental Notice of 

Allowance. 

The materials also include a copy of the court's Markman ruling 

construing the c1a.ims of the parent patents. 

la] 006 
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.. , 
01/19/06 THU 17:32 FAX 4014233191 MICHAEL DE ANGELI 

Should the Examiner ha.ve any questions concerning the materials 

submitted, he is invited t:o telephone the undersigned at the number 

g.i.ve.n below. 

A Supplemental Notice of Allowal:.>ility is earnestly solicited. 

Respectfully sul:>mitted, 

~~~ 
Reg. No. 27,8159 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 

~007 
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01/19/06 THU 17:32 FAX 4014233191 MICHAEL DE ANGELI 14) 008 
-~. 't 

l:IOC.R'Er PAICE201. DI~~TTM 1013s2, sh11A HECEIVE( t;IUICll:I\ 

INFORMATION DISCLOSURE CITATION 
11.11,wcA.II'.! Severinskv JAN 1 a '>nnr. IN AN APPLICATION et al 
f'ILilla J/7/200J r-~= --~ 

3616 --°"'"' lu--• .... nr- -

I A 
- -· I' ~' "IUNS 

~ DQc;:tlM&llT NDMB&R DJ.TR N1\HE 
CLASS SUBCJ..l\S Fll.ING DATE lll'ITil\t, 

f ' l 
i ! I 

i ' i i 

! I 
l j i 
I ! 
i ! ' ' 
i I 

! 
i i : ' 
I ! 
! i 

' I i l : ' I ! 
' i ' 

l>OCOO!fT >mMlll:R llATE CotlNTRY C:WIS:; S'Cl<ICTJI.S!I 'l'Rl\l'ISJ..A'tlON 

YES ~o 

OTHBR DOCCJMli:N'.rS Unclwilnv Au tho,.., 'l'itla, OaL,., Po;lrt;~nant p,.qe•, Etcl 

Trial and deposition transcripLs of witnesses relied upon to assert inval-

idity of parent patents in Civil Docket No. 2:04-CV-211-DF (E, I), Texas), 

!With documentary evidence made of record therein 

Claim construction order entered September 28, 2005 in Civil Docket No. 

2:04-CV-211-DF (E.D. 'J.'exas) 
F:lOIMINER pn C:CINS!.Dlll\ED 

&X.!IHJ..!l&l\1 In1tl~1 it ait;adon c,oneldeud, w11ot.b.cr or ML c-!Otlnn I,: in c:an.Cc,::m1111ce wit:.11 KFZI/ !1609;,. or;iw line t:broll.llb clt;,t\on it not in 
conromanc::o o.nd noL C:Ol\81c:'ltn.i. tnc.l.ud.e cc,p)' or tllio tam with nHt C1J.,.•11nlci'lt1an to th• •J'Plla""e. 

1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

MICHAEL DE ANGELI 
60 INTREPID LANE 
JAMESTOWN, RI 02835 

In re Application of 
Alex J. Severinsky et al 
Application No. 10/382,577 
Filed: March 7, 2003 
Attorney Docket No. PAICE201.DIV 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www..uspto.oov 

COPY MAILED 

JAN 2 6 2006 

OFFICE OF PETITIONS 

ON PETITION 

This is a decision on the petition under 37 CFR l.313(c)(2), filed January 19, 2006, to withdraw 
the above-identified application from issue after payment of the issue fee. 

The petition is GRANTED. 

The above-identified application is withdrawn from issue for consideration of a submission under 
37 CFR 1.114 (request for continued examination). See 37 CFR 1.313(c)(2). 

Petitioner is advised that the issue fee paid on July 1, 2005 in the above-identified 
application cannot be refunded. If, however, the above-identified application is again 
allowed, petitioner may request that it be applied towards the issue fee required by the new 
Notice of Allowance. 1 

Telephone inquiries should be directed to Wan Laymon at (571) 272-3220. 

This matter is being referred to Technology Center AU 3616 for processing of the request for 
continued examination under 37 CFR 1.114. 

LAL ti Wan Laymo, , /WYJ 
Petitions E aminer 
Office of Petitions 

1 The request to apply the issue fee to the new Notice may be satisfied by completing and returning 
the new Issue Fee Transmittal Form PTOL-85(b), which includes the following language thereon: 
"~onnnissioner for Patents is requested to apply the Issue Fee and Publication Fee (if any) or re-apply any 
previously paid issue fee to the application identified above." Petitioner is advised that, whether a fee is 
indicated as being due or not, the Issue Fee Transmittal Form must be completed and timely submitted to 
avoid abandonment. Note the language in bold text on the first page of the Notice of Allowance and Fee(s) 
Due (PTOL-85). 
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REGISTERED PATENT 
ATTORNEY 

ADMITTED TO BARS 
OF PA & MO 

NOT ADMITTED 
IN RI 

Examiner David Dunn 

"MICHAEL M. DE ANGELI, P.C. 
ATTORNEY AT LAW 

60 INTREPID LANE 

.JAMESTOWN, RHODE ISLAND 02835 

(401) 423-3190 

March 27, ?006 

United States Patent and Trademark Office 
Group Art Unit 3616 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RE:. Ser. No. 10/382,577 

Dear Examiner Dunn: 

FAX: (40ll 423-3191 
E-MAIL: MDEANGE@COX.NET 

BY HAND 

Enclosed please find a Fourth Supplemental Information 
Disclosure Statement for this application. The documents being 
thus made of record are provided on a CD.-ROM, for convenience, 
and are listed on eight sheets of PT0-1449 form. For your 
convenience, a second copy of the PT0-1449s is enclosed, showing 
the DTX (Defendants' tria~ exhibit) numbers, by which the 
documents (other than transcripts, and the Court's Claim 
Construction Order) are i~dexed on the CD-ROM. 

Please feel free to call if there are any questions. 
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MA~ 2 8 1006, 

, ~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
· itTffAl;.l~~ 

-...:: - ....... ~ 

In re the Patent Application of 

Severinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 

For: Hybrid Vehicles 

Hon. Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Examiner: David Dunn 

Group Art Unit: 3616 

Att.Dkt. :PAICE201.DIV 

FOURTH SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Sir: 

Applicant submits this Information Disclosure 

Statement for consideration by the Examiner. The issued 

patents from which this application claims priority have 

been asserted against Toyota Motor Corporation, Toyota 

Motor North America, Inc. and Toyota Motor Sales, USA, Inc. 

(collectively "Toyota'') in civil action 2:04-CV-211 in the 

United States District Court for the Eastern District of 

Texas. A jury trial was recently conducted December 6-20, 

2005, and a verdict holding the parent patents as valid but 

not infringed was returned. 

Applicants submit herewith materials from this 

litigation for the purpose of full disclosure. Applicants 

respectfully request the Examiner to fully review and 

consider these materials in determining patentability of 

the present application. The materials submitted include 

transcripts of the trial and deposition testimony of the 

witnesses on whom Toyota relied for prior art assertions, 

with any confidential material redacted therefrom, together 

with copies of the documentary evidence discussed therein. 

1 
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The materials also include a copy of the Court's Markman 

ruling construing the claims of the parent patents. 

The Examiner is respectfully requested to consider 

these materials and indicate that he has done so in the 

file of this application. 

Should the Examiner have any questions concerning the 

materials submitted, he is invited to telephone the 

undersigned at the number given below. 

A Supplemental Notice of Allowability is earnestly 

solicited. 

2 

ic ael 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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--
' _c._r.. 
' f.) ,...-

~"° ... 
MAR 2 8 zoo6i) 

~-
11~AD~ /" DOCKET PAICE201. DI~~~TION 10/382,577 ilUMBER 

INFORMATION DISCLOSURE CITATION 
~PPLICANT , IN AN APPLICATION Severinsky et al 
FILING 3/7/2003 ~ROUP AAT UNIT 3616 DATE 

t A 

Ex,AMINE.R DOCUMENT NUMBER DATE NAME CLASS SUBCLAS FILING DATE INITIAL 

5 3 7!1 411 2 12/1994 Iwashita 

5 4 1!2 2!5 1 5/1995 Furutani 

5 9 9!3 1!6 9 11/1999 /.\dachi et al 

6 0 0 i7 415 112/1999 ~atsui et al 

6 0 3!2 7!5 3 3/2000 Yamazaki et al 

6 1 sis 3!6 4 12/2000 Naaano et al 

5 5 3!9 3!1 87/1996 Sasaki 

5 6 8!0 ois 0 10/1997 Kawai et al 

5 9 6!4 3!0 9 10/1999 Kimura et al 

5 8 813 419 6 3/1999 Esaki et al 

5 9 0!5 3!6 0 5/1999 Ukita 

6 1 518 514 112/2000 Tabata et al 

---··-N .... 
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

Trial and deposition transcripts of witnesses relied upon to assert inval-

idity of parent patents in Civil Docket No. 2:04-CV-211-DF (E.D. Texas) 

Claim construction order entered September 28, 2005 in Civil Docket No. 

2:04-CV-211-DF (E.D. Texas) 

Toyota Hybrid System, Toyota Press Information, Tokyo, 1997 

Prius Hybrid EV, Toyota brochure, undated 
)!:XAHINER loATE CONSIDERED 
)!:XAHINER: Initial if citation considered, whether or not citation is in conformance with HPEP §609; Draw line through citation if not in 
~onformance and not considered. Include copy of this form with next communication to the applicant. 

1 
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~ 
~ 

.,; 
.p. 

MAR 2 8 7006 

\. ' . cf~A ..... , .,-

INFORMATION DISCLOSURE CITATION 
IN AN APPLICATION 

t 

:XX:KET PAICE20l. DI~t~?TroN !liJMBER 10/382,577 

l\l',u= Sever ins ky et al 
FILING 3/7/2003 ~ROUP ART UNIT 361 DATE 

s 
EXAMINER OOCIJIIENT NUMBER DATE NAME CLASS SUBCLAS FILING DATE INITlAL 

5 2 513 9!2 9 10/1993 Ohori 

5 3 216 1!5 8 7 /1994 Ohori 

5 4 716 115 112/1995 Tsuchida et al 

5 5 619 919 5 10/1996 Kusaka et al 

5 6 3!7 917 7 6/1997 Saito et al 

5 7 8!9 9!3 5 8/1998 Suqa et al 

5 8 9!5 l!O 0 4/1999 Ito et al 

5 9 511 l!l 5 9/1999 Sakai et al 

5 9 7!3 416 3 10/1999 Okuda et al 

6 0 5!3 814 1 4 /2000 Koide et al 

5 9 219 5!9 4 7 /1999 Nonobe et al 

5 9 214 3!9 5 7 /1999 Moriva et al 

DOCIJIIENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

0 1 3 6 0 5 503.04.85 European Patent Office 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

Miller et al, "Starter-Alternator for Hybrid Electric Vehicle .. " (1996) 

Johnston et al, "The Design and Development of the [UC Davis) .. " (No date) 

Johnston et al, "The Design and Development of the [UC Davis) .. " (1997) 

?Uexander et al, "A Mid-Sized Sedan Designed for High Fuel. .. II (No date) 

"PRIUS New Car Features", (Toyota manual) (1998) 

TRW Svstems Group, "Analvsis and Advanced Desiqn Studv ... II (1971) 
EXAMINER ~ATE CONSIDERED 
EXAMINER: Initial if citation considered, whether or not citation is in conformance with HPEP §609: Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to the applicant. 

1 
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yP""E· 
0 ~"° ,,; ... 
t-11~R is 1006 ~ 

-0 

~IR~ 
DOCKET PAicE201. oI~~rTION 10/382,577 NUKIIU 

INFORMATION DISCLOSURE CITATION 
1/U>PLICANT , 

IN AN APPLICATION Severinsky et al 
FitlNG 3/7/2003 rROUP AI\T UNIT 361 1o ..... 

1 Cl .. 
EXAMINER DOCUMENT NUMBER DATE NAME 

CLASS SUBCLAS INITlAL FILING DATE 

4 6 416 819 6 3/1987 Hammond et al 

..... 
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

0 7 6 9 4 0 323.4.1997 European Patent Office 

7 1 7 2 1 9 629.9.1994 Japan ·~ 

9 1 7 0 5 3 39.5.1996 Japan oJ,~t 
5 3 1 9 1 1 05.19.1992 Japan <di1t 
3 2 7 3 9 3 312.5.1991 Japan {t~it. 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

Gelb, "An Electromechanical Transmission for Hybrid Vehicle •.• " (1971) 

Hirose et al, "The New High Expansion Ratio Engine ••. II (1997) 

Hong, "Toyota's Hybrid Program", Road & Track, August 1997 

Law, "Toyota Tech", Car & Driver, August 1997 

"Dual-Engine Fuel Saver", Popular Mechanics, July 1997 

"Tovota Launches Break-Throuah Hvbrid EV". Motor Trend. Sentember 1997 
EXAMINER loATE CONSIDERED 

!EXAMINER: Initial if citation considered, whether or not citation is in conformance with HPEP §609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to the applicant, 

1 
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o-~ 

ti . 
~"1~P..~'/ 

~KET PAicE201. ol'/~:irTION )iuMDER 10/382,577 
INFORMATION DISCLOSURE CITATION 

)\.ePLICAIIT , 
IN AN APPLICATION Severinsky et al 

FILING 3/7/2003 ~ROUP AAT UNIT 361 DAn 

1 ~ 

ExAKlNER DOCUMENT NUMflER DATE NAME CLASS SUBCLAS FILING DATE INITIJ\L 

i ~ ~ 

l 

! 

i 

! 

~ 
~ 

I 

~ I 
: I 

I . 
DOCUMENT NUMBER DATE 

I 
COUNTRY CLASS SUBCLASS TR!\NS!J\.TION 

YES NO 

I 

bA,st. 7 2 6 8 9 2 210.17.1995 Japan 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

"Toyota touts advances in safety, emissions", Automotive News, 4/28/97 

"'96 North Wind Performance", undated 

lwakefield, "History of the Electric Automobile - Hybrid Electric Vehicles' 

(1998) 

"Escort 92-94 ", undated 

"Near-Term Hvbrid Vehicle Proaram" General Electric Company (1979) 
EXAMINER lo,. TE CONS I DE RED 

EXAMINER: Initial H citation considered, whether or not citation is in conformance with HPEP S609; 
conformance end not considered. Include copy of this form with next communication to the applicant. 

Draw line through citation H not in 

1 
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--
o-~ 

"v. -0 .... 
.I> 

1 MAR 2 8 2006 &) 

~ II 
~,o~~ ~:T PAICE201. DI~~rnoN 10/382, 577 

INFORMATION DISCLOSURE CITATION 
1\l'PLlc:AIIT , 

IN AN APPLICATION Severinsky et al 
FIIiING 3/7/2003 ~ROUP AAT UNIT 361 DATE 

t 8 ---

EXAM!tll:R DOCUMENT IIIJMBER DATE NAME CLASS SUBCLAS FILING DATE INITIAL 

------
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

"Guidelines for Electric Vehicle Safety", SAE J2344 (1998) 

"Intrepid", (undated) 

"COE's Team Paradigm challenged to build FutureCar" (1995) 

Butler et al, "A Versatile Computer Simulation Tool •. " SAE 970199 (1997) 

Crumbley, "Hybrid vehicle designed", (1994) 

Brokaw "Students Pick uo the Challenae", !1997) 
EXAMINER ~ATE CONSIDERED 

EXAMINER: Initial if citation 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 the applicant. 

1 
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MAR 2 8 2006 ~ 

~ ~ 
"'T'R oat-Y loocKET PAicE201. DI~~rTION 10/382,577 ~ lllu><et• 

INFORMATION DISCLOSURE CITATION 
ilu>PLICJ"'1' , 

IN AN APPLICATION Severinsky et al 
FILING 3/7/2003 ~ROUP MT UNIT 361 iOATE 

1 a 
EXAMINER DOCUMENT NUMBER DATE NAME CLASS SUBCLAS INITIAL E'ILING DATE 

5 4 112 2!9 3 5/1995 Minesawa et al 

5 8 8!3 4!8 4 3/1999 A.kao 

I 

DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

8 2 1 4 5 9 2 8.20.1996 Japan Abst. 

1 0 6 6 3 8 33.6.1998 Japan o.~s f. 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

Cuddy et al, "Analysis of the Fuel Economy Benefit .•. " SAE 970289 (1997) 

"Team Paradigm Shines in FutureCar Competition" ( 1996) 

Takaoka et al, "Study of the Engine Optimized for Hybrid System" (undated) 

Gelb et al, "Cost and Emission Studies of a Heat Engine/Battery .. " (1972) 

Gelb et al, "Design and Performance Characteristics •.. " SAE 690169 (1969) 

"Electric/Hvbrid Vehicles: Alternative Powerolants ... " SAE SP-1284 (1997) 
!ExAMINER loATE CONS I DE RED 

!EXAMINER: Initial if citation considered, whether or not citation is in conformance with HPEP §609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to the applicant. 

1 
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MAR 2 8 2006 ~ 

~ !J .L' ·1 

4 I ~.?' DOCKET PAicE201. DI~~rTION 10/382,577 NIIKBER 

INFORMATION DISCLOSURE CITATION 
A.PPLtCl\NT , 

IN AN APPLICATION Sever1nsky et al 

FILING 3/7/2003 rROUP ART UllIT 361 DATE 

t R -

EAAKINP DOCUMENT NUMBER DA.TE NAME CLASS SUBCLAS FILING DATE 
INITIAL 

9 1i3 Bi4 6 3/1909 Pieper 

! 

: 

! 
: 
! 

----··-
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

"Electric and Hybrid Vehicle Design Studies", SAE SP-1243 (1997) 

Gelb, "The case for Constant Speed Accessory Drives", (1975) 

Sasaki, "Toyota's Newly Developed Hybrid Powertrain", (1998) 

"Near-Term Hybrid Vehicle Program, Phase 1"' General Electric Co. (1979) 

"Near-Term Hybrid Vehicle Program, Phase 1, App. A. " Gen'l Elec. (1979) , 

"Joint Feasibility Study of Hybrid Vehicle, Final Report (1982) 
EXJ\HlNER PTE CONSIDERED 

iE:XllMINER: Initial if citation considered, whether or not citation is in conformance with KFEP §609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next col!llllunication to the applicant. 

1 
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MAR 2 8 1006 ~ 

-~ !J 
~ "RADE"'Y ::=,.:t PAICE201. DI~~~ttoN 10/382,577 

INFORMATION DISCLOSURE CITATION 
IN AN APPLICATION IU>PLtCANT Severinsky et al 

FILING 3/7/2003 ~ROUP ART UNIT 361 OATE 

t a - - ... 
ExAMlNER DOCUMENT NUMBER DATE NAME CLASS SUBCLAS FILING DATE INITIAL 

DOCUMENT NUMBER DATE COUNTRY CLl\SS SUBCLl\SS TRANSLATION 

YES NO 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

rNorth American Technology Seminar plans, April 1997 

Hermance, THS Technical Explanation (undated) 

"Toyota" brochure describing Prius (undated) 

Hermance, "Toyota Hybrid System" (undated) 

EXAMINER '°ATE CONSIDERED 

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

1 
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ARTIFACT SHEET 

Enter artifact number below. Artifact number is application number+ 
artifact type code (see list below)+ sequential letter {A, B, C ... ). The first 
artifact folder for an artifact type receives the letter A, the second B, etc .. 
Examples: 59123456PA, 59123456PB, 59123456ZA, 59123456ZB 

0 6 · 
Indicate quantity of a sin e type of artifact received but not scanned. Create 
individual artifact folder/box and artifact number for each Artifact Type. 

DJ 

D 
D 
D 
D 
D 
D 

D 

CD( s) containing: D computer program listing 
Doc Code: Computer Artifact Type Code: P 
pages of specification 
and/or sequence listing 
and/or table 

D 
Doc Code: Artifact ArtifacµYpe Code: S 
content unspecified or combined W 
Doc Code: Artifact Artifact Type Code: U 

Stapled Set(s) Color Documents or B/W Photographs 
Doc Code: Artifact Artifact Type Code: C 

Microfilm(s) 
Doc Code: Artifact Artifact Type Code: F 

Video tape(s) 
Doc Code: Artifact Artifact Type Code: V 

Model(s) 
Doc Code: Artifact Artifact Type Code:· M 

Bound Document( s) 
Doc Code: Artifact Artifact Type Code: B 

Confidential Information Disclosure Statement or Other Documents 
marked Proprietary, Trade Secrets, Subject to Protective Order, 
Material Submitted under MPEP 724.02, etc. 

Doc Code: Artifact Artifact Type Code X 

Other, description: 
Doc Code: Artifact Artifact Type Code: Z 

March 8, 2004 



BMW1012 
Page 1105 of 1654

This form is to be used for application in IP"W 
with a status of 20 and above. • 

Amended Compact Discs 

EXAMINER NOTE: THIS PAPER IS AN INTERNAL WORKSHEET ONLY. DO NOT ENCLOSE 
WITH ANY COMMUNICATION TO THE APPLICANT. ITS PURPOSE IS ONLY THAT OF AN AID 
IN HIGHLIGHTING A PARTICULAR PROBLEM IN A COMPACT DISC. 

THE ATTACHED CD (COPY 1) HAS BEEN REVIEWED BY OIPE FOR 
COMPLICANCE WITH 37 CFR l.52(E). 

Date: 
Serial No./Control No. 
Reviewed By: 

~~-. --:--1--------
Kathy Nelson Phone: (703) 308-9210 ext 123 

D The compact discs are readable and acceptable. 

D Copy 1 and Copy 2 of the compact discs are not the same. 

D The compact discs are unreadable. 

EiJ The files on the compact discs are not in ASCII. 

D The compact discs contain at least one virus. 

f1J. The compact discs are not proper subject matter. 

D Other: 
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.... 
• .1 PTO/SMIII (0$,03) 

~ b use IM!ugll 7/31flOOG. 0MB 06$1.0032 
U.S. Pal91'11 aftd Tl'ldomlllllt Off'a: U.S. DEPARTMENT OF COUMERQ:. 

Under 01e Pa .... ......to Redudion Ad of 1995, """""""'" an,_..._. 1o ...........t lo a c,alldlon of information utdes:s it (f,s..a..- a Yalid OMS CXlllttal number. 

PATENT APPLICATION FEE DETERMINATION RECORD ~or~etz'~77 SubstihAe for Form PT().875 

CLAIMS AS FILED - PART I 
f 

OTHERTHAN 
(Column 1) (Calumn2) SMALL ENTITY OR SMALi. ENTlTY 

FOR NUMBER FII.EO NUMBER EXl'RA RATE FEE RATE FEE 
BASIC FEE ,250 (37 CFA 1.IG(a)I I OR 
TOTAi.a.AiMS --/ X s ll!'>. ('J7 CFA 1.18(cl) mlnua 20 = . xs __ • 

OR 
INOEPENOENT Ct.AIMS 

~ xsM.• (l7 CFA 1.18(b)) minus 3 = . XS " OR 

MULTIPLE DEPENOENJ a.AIM PRESENT (37 CFA I, t8(d)) +s . OR +s . 
• 11 lhe difference m column 1 is lass than leta, enter "ff' in column 2. TOTAL OR TOTAL l'.Sc) 

CLAIMS NS AMENDED - PART II 

,Z-'Z., -i.-t,S OR OTHER THAN 
(Column 11 (Column 2) (CcllUl'lltl 3) SMALL ENTITY SMALL EHTITY 

<( 
Ct.AIMS HIGHEST 

REMAINING NUMBER PRESENT RATE AOOI- RATE ADD~ ... AFTER PREVIOUSLY EXTAA TIONAl TIONAL z AMENOIIIENT PAIOFOR FEE FEE w 
Total . Xii Minus -12v / :; . 

C (J1 (:FIi ,.,l(•ll X $ .. OR )( s ~ 

z lllclependonl . ..2 Minus -· II " / w m aR 1.1Glb» XS .. OR )( $ " ::i 
<( FIRST fflES8l'r ,\llON 0, IIIUl TIPI..E. OEPENOEHT a.AIM pt CfR 1.ll!(d)J +s " OR +$ . 

TOTAL TOTAL 

Io; 3f'2 5 AODHEE 
OR ADD'lFEE 

(Column 1) (Cotumn2) (Cotumn3) 7~ 
co Cl.AIMS HIGHEST 

REMAINING NUMBER PRESENT RATE ADDI· RATE ADOI• 
I- AFTER PREVIOUSLY ElCTRA TIONAL TIONAL z AMENDMENT PAID FOR FEE FEE w 
~ Total . L.I1J Minus .. /.2t.,. . 
a pl C#'I l.1f(CI) - )($ " - OR XS .. 
z lridopondcml . , .r;' Minus ... 

,c ?I . 
w (~C#Rl.\dnlll -- XS ·- i.--- OR )( s " :? ..... 
<( FIRST PRESENTATIOH OF MUI.Ttl'LE OEPENOEHT CLAIM (37 CFR 1.16(d)) +s . OR +s .. 

TOTAL TOTAL 
AOD\FEE OR AOO'LFEe 

(Column 1) (Cotumn2) (Colurn113) 

u Cl.AIMS HIGHEST 
REMAINING NUMBER PRESENT RATE ADDI- RATE ADDI• 

I- AFTER PREVIOUSLY EXTRA TIONAI. TIONAL z AMENDMENT PAIOFOR FEE FEE w -···- . .. 
::i Total Minus .. 
a (>J Cl'll l,\11(<» XS . OR XS .. 
z ~Ill . Minus ... .. 
w (>) CFR •.•G(l>ll XS ~ OR XS .. 
:E 
<( FIRS f PRESENT ,\tl()N OF MUI. TIA.£ DEPENOEHT CLAIM (37 CfR 1.16(4)1 +s : OR + $ . 

TOTAL TOTAL 
ADO'lFEE OR AOD'lFEE 

• II the entry in Cd','fflll 1 ill le1s lhan the entry in cotwnn 2. write 'O' in column 3. .. •• ntll' ,·; .... , , •,1., "'i ,..11; trC&::ii of-A\A: fS~ :-w,,-1::-~" . 
••• d II>& ·Nighest Numoer ... ~y Pail! "°' IN I NIS $!'ACE IS·-- ;,. v,,, ... •3•. 

TIie "Hiahasl Nuinber Pr..........iv Paid For" (Total or INW>endentl <11 the hlahmt number found in Iha al'H'>tlfflliatl box in column 1. 

Tllss collection of information cs raquil'8d by 37 CFR 1.16. The information cs ni,quued to obtain or ,elail\ a benefil by the 1111blic: Mlic::h ,, lo file (and by the 
USPTO lo PtOCOSS) an appficatiOl'I, Conlidontiallly b governed by 3S US.C. 122 and 37 CFR 1. 1'4. This CIOllec:IIOn ill ostimatlld 10 t11ko 12 mlnutu lo oomplotQ, 
including 9'd,llering, preparing. and S1Jbmil1l"9 the oomplelllel eppllc4lhln form to Iha USPTO. Time will va,y depending upon 1118 individlllll casa. My comments 
on Iha llfflOUnl of lirM yo11 raqulnt lo mmplele 1111s f.onn end/0t suggestion, llor reducing llli1 bun:len, shou1d be Hnt lo Ille Clliel ln.fonnaUon Ollicet, U.S. Palen! 
and Tradetnaltl Olfte11, U.S. Oepar1mant of Commerce, P.O. Boa 1450, AlaxandJla, VA 22313-1450. 00 NOT SEND FE£$ OR COMPLETED FORMS TO THIS 
AOORESS. SENO TO: Commissioner ror Patents, P.O. Boa 1450, AlllllanclJla, VA lt231lM4SO. 

II youn..,.., a.s.sl.stam:a *' a,mpllllinQ Ulo /o,,n. a,/1 1,BOD./>T0,.9199 and 58/lldoplion 2, 
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·EAST Search History 

Ref Hits Search Query DBS Default Plurals Time Stamp 
# Operator 

L1 5338 ((180/65.2) or (180/65.3) or US-PG PUB; OR OFF 2006/07/07 10:45 
(180/65.4) or (180/65.8) or USPAT 
(180/165) or (60/706) or (60/711) 
or (60/716) or (60/718) or (290/17) 
or (290/40R) or (290/40C) or 
(322/16) or (477/2) or (477/3) or 
(701/54)).CCLS. 

L2 159115 electric adj motor$1 US-PGPUB; OR OFF 2006/07/07 10:46 
USPAT 

L3 298597 battery US-PG PUB; OR OFF 2006/07/07 10:46 
USPAT 

L4 376092 engine US-PG PUB; OR OFF 2006/07/07 10:46 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Patent Application of 

Severinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 

For: Hybrid Vehicles 

Hon. Commissioner for Patents 
,··/ P.O. Box 1450 

Alexandria VA 22313-1450 

Examiner: N/A 

Group Art Unit: 3616 

Att. Dkt.: PAICE201.DIV 

SUPPLEMENTAL INFOJ:UfATION DISCLOSURE STATEMENT 

Sir: 

As discussed in the Preliminary Amendment dated August 11, 

2003 in this application, applicants have performed additional 

searching for new patents possibly relevant to the subject matter 

of this application as amended, and other new patents and other 

documents have also come recently to applicants' attention. A 

number of patents and other documents thus located are listed on 

attached PT0-1449 forms, and are discussed below. Citation of a 

document herein should not be considered an admission that the 

disclosure thereof is indeed relevant to the invention defined by 

the claims, nor that the document thus made of record is indeed 

effective as prior art under 35 USC '102. 

A correction is also desirable with respect to a statement 

made in an earlier Information Disclosure Statement (IDS). In the 

IDS filed on November 18, 1999 in grandparent application Ser. 

No. 09/264,817, which has been incorporated by reference to form 

part of the IDS for the present application, Taniguchi patent 

5,846,155 was described as showing "a parallel hybrid of 

generally conventional topology, that is, comprising an ICE 

(internal combustion engine] and an electric motor connected to 

1 
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the road wheels of the vehicle through a continuously-variable 

transmission, but discloses a relatively sophisticated 

operational scheme, wherein the source of propulsive torque 

varies in accordance with the road load and the state of charge 

of the battery bank ('SOC')". 

This could be misunderstood to suggest that Taniguchi 

suggests control of the hybrid vehicle's operating mode 

responsive to the road load and SOC. In fact, Taniguchi does not 

teach selection of the source of vehicle propulsive torque, much 

less the operating mode, in accordance with the road load and 

SOC, but in response to vehicle speed and accelerator pedal 

position. See col. 8, lines 13 - 40: 

Moreover, the individual engagement means, as shown in FIGS. 
4 and 5, are operated as shown in the operation diagram of FIG. 
6. In the power split mode, the split drive unit 9 functions at 
the start and at a low/medium speed. The output of the engine 2 
is transmitted to the ring gear R through the input clutch Ci. On 
the other hand, the rotor Sa of the motor-generator 5 is 
connected to the sun gear S to charge the engine output partially 
or to output it as the motor so that the composed force is output 
from the carrier CR to the CVT input shaft 7a. 

On the other hand, the parallel hybrid mode functions in a 
medium/high speed range. In this state, the rotary elements of 
the planetary gear 6 are rotated together, and the output of the 
engine 2 is fed as it is to the CVT input shaft 7a. At the same 
time, the motor-generator 5 is connected to the input shaft 7a to 
assist the engine output or to charge the output partially. 

The motor mode is in the state in which the accelerator 
opening is small and in which the revolution number is small, 
e.g., in which the engine 2 need not be used, such as in a 
traffic jam. Then, the motor-generator 5 is used as the motor to 
drive the vehicle. In this state, the input clutch Ci is released 
to disconnect the engine 2 and the CVT input shaft 7a, and the 
direct-coupled clutch Cd is applied to output the revolution of 
the motor-generator rotor Sa directly to the input shaft 7a. 

On the other hand, the engine mode functions during high 
speed cruising, and the vehicle is driven exclusively by the 
engine output without any participation of the motor-generator 5. 
[Emphasis added). 
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The Examiner is respectfully requested to review the 

Taniguchi reference and confirm that in fact the road load is not 

used to determine the operating mode; in fact, Taniguchi controls 

the operation of the CVT, and the source of propulsive torque, in 

response to the vehicle speed and ·accelerator pedal position. 

Turning now to new documents made of record hereby: 

Abe 6,281,660 shows a battery charger for an electric 

vehicle. 

Adler et al patent 5,515,937 claims a series hybrid where 

the power required by traction motors is drawn from either the 

batteries or directly from the engine/generator unit directly, 

depending on evaluation of their respective efficiencies and the 

batteries' state of charge, with respect to each new demand for 

power. 

Barske patent 5,336,932 ties the operation of a generator 

used to charge a battery to specific fuel-consumption curves 

stored in ROM. 

Bullock patent 6,170,587 shows a hybrid drive, all claims of 

which require at least three different types of energy storage, 

e.g., combustible fuel, battery, flywheel, or hydraulic 

accumulator. 

Fattic et al patent 5,637,987 shows a hybrid vehicle in 

which an internal combustion engine and motor are coupled by 

controllable friction or electrical loading devices to control 

ratios. 

Gray, Jr. patent 5,887,674 relates to a vehicle driven by a 

"fluidic motor", that is, having a hydraulic motor driving the 

wheels, in turn driven by a pump driven by an internal combustion 

engine. 

3 
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Patent 4,762,191 to Hagin discloses a hybrid power train for 

a bus wherein multiple axles are driven via a driveshaft. Some 

of the dependent claims of the present application, recite 

connection of the combination of engine and first electric motor 

to a first set of wheels and connection of the second electric 

motor to a second set of wheels, which is quite different. 

Hoshiya patent 6,315,068 shows a hybrid in which control of 

the torque provided by the motor is responsive to the torque 

provided by the engine, so that the engine can be operated at a 

target speed. 

Ibaraki patent 5,856,709, discloses and claims a hybrid 

topology wherein an engine and a motor/generator are connected to 

different elements of a "synthesizing/distributing mechanism". A 

large number (nine or more) of operating modes are provided. The 

determination of the amount of torque required to propel the 

vehicle is apparently made in response to the position of the 

acclerator pedal; see col. 15, lines 59 - 61. 

Patent 6,225,784 of Kinoshita claims a battery charge 

controller for a vehicle, wherein the level of charge above which 

further charging is permitted is varied based on the battery 

temperature. Patent 6,232,748 to the same inventor and assignee 

allows only discharge when the battery is above a specified 

temperature, and patent 6,204,636, again to the same inventor and 

assignee, controls the charging and discharge rate of the battery 

responsive to sensing of the "memory effect" of the battery. None 

of these expedients are claimed in the present application. 

Four Lawrie and Lawrie et al patents, 5,993,350, 6,019,698~ 

5,979,257, and 6,006,620, and Reed et al 5,943,918 (et al here 

including Lawrie) are directed to transmissions for hybrids that 

combine the efficiency of manual transmissions with the 

convenience of automatic transmissions. Motors are used to 

operate the conventional "H"-pattern shifter, and a clutch, while 
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the motor/generator present in a hybrid is employed to match the 

speeds of input and output shafts, to ensure smooth shifting. 

Finally, Reed, Jr. et al 6,332,257 claims a method of converting 

a manual transmission to automated operation. 

Lovatt et al patent 6,291,953 shows an "electrical drive 

system", in some cases applied to a hybrid vehicle, requiring a 

lock-up torque converter. 

Minowa et al patent 6,142,907 (Hitachi) claims a hybrid 

wherein either an engine or a motor is used to propel the 

vehicle. A generator is selectively connected to the wheels 

through a two-speed transmission. Patent 6,328,670 is a 

continuation. 

Morisawa et al 5,984,034 discloses a hybrid wherein 

regenerative braking is used to oppose engine torque when idling 

to keep the vehicle stopped. Morisawa et al 6,119,799 issued on 

a continuation and discloses a hybrid offering control of braking 

responsive to "obstruction [e.g., a car ahead] detection". 

Another patent based on the same underlying document, no. 

6,334,498, claims supplying power from a motor during upshifts of 

an automatic transmission being driven by an engine. None of 

these is a feature of the claimed invention. 

Another Morisawa patent, no. 5,895,333, is limited to 

packaging details for a planetary gearbox for a hybrid vehicle. 

Still another Morisawa patent, no. 6,306,057, claims a complex 

planetary gearbox arranged so that the internal combustion engine 

is used to power the vehicle when reversing. 

Nagano et al 6,344,008 disclose~ a hybrid wherein a 

transmission is coupled between an engine and a torque 

synthesizin~ device, which also accepts torque from a single 

motor. 

Nakajima et al 6,090,007 shows a control scheme for a hybrid 

vehicle including a continuously variable transmission. Patent 
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6,328,671 to Nakajima et al is a continuation-in-part of the '007 

patent and shows setting the "target drive power" based on the 

accelerator pedal position and vehicle speed. 

Nekola patent 5,660,077 shows a variable-speed transmission 

stated to be useful in a hybrid vehicle, including a cone-shaped 

gear; the meshing gear slides along the conical gear to vary 

their relative speeds. 

Nitta patent 6,321,150 shows an Aabnormality monitoring 

system@ that is responsive to faults in a very specific type of 

communication scheme that can be used for a hybrid vehicle. 

Another Nitta patent, no. 6,203,468, requires first and second 

motors on either side of a lock-up clutch, to smooth transitions 

between series and parallel operation. 

Nogi et al patent application US 2001/0037905 is directed to 

lean-burn operation of a hybrid. 

Omote patent 5,944,630 claims controlling torque applied by 

a motor during shifting operations, to smooth shift transitions. 

Oyama patent 6,070,680 relates to prevention of stalling of 

the engine of a hybrid vehicle due to rapid deceleration; the 

traction motor provides torque to the engine in such cases. 

Patent 6,123,642 to Saito claims a "speed change control 

apparatus" wherein a motor is connected to the wheels of a 

vehicle through a multispeed transmission; power to the 

transmission is cut during shifting. 

Tabata et al patent 6,158,541 shows a hybrid vehicle wherein 

the battery is divided into several portions so that one or more 

can be completely discharged while the others remain partially 

charged. 

A further Tabata et al patent, no. 5,847,469, is directed to 

a hybrid wherein the electric motor is employed for reversing if 

the battery is sufficiently charged, and the engine otherwise. 
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Another Tabata et al patent, no. 6,317,665, shows a hybrid 

in which a torque converter with lock-up clutch is disposed 

between the engine and motor and the wheels; the claims require 

the lock-up clutch to be released during mode switching to 

prevent rough running. 

Another Tabata patent, no. 6,183,389, is directed to hybrids 

having "torque transmission systems" (i.e., torque converters; 

see col. 1, line 52) fitted with lock-up clutches; the invention 

has to do with the control system for the clutch. 

Yet another Tabata et al patent, no. 5,873,426, claims a 

hybrid having an automatic transmission with differing shift 

patterns selected depending on the load; apparently, the engine 

is used as the only torque source in one mode and the engine and 

motor together in another. 

Another Tabata et al patent, no. 5,923,093, recites in claim 

1 that the automatic transmission is inhibited from shifting 

during regenerative braking, in claim 5 "braking shift control 

means" used when regenerative braking is not available, to 

downshift the transmission to increase engine braking, in claim 

13 braking shift control means operated similarly prior to 

operation of regenerative braking, in claim 17 a clutch between 

transmission and engine that is engaged during regenerative 

braking, and in claim 23 means for preventing changing between 

engine and regenerative braking during a braking operation. 

Still a further Tabata et al patent, no. 6,340,339, is 

limited to specific constructional details of a motor and 

transmission assembly for a hybrid. 

In another Tabata et al patent, no. 5,935,040, claims 1, 5, 

7, and 9 all require a manually-operated member for selecting 

drive modes, while claim 3 requires an automatic transmission 

operated so that the drive force remains constant in various 

drive modes as long as the required output remains constant. 
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Takaoka et al patent application US 2003/0085577 has claims 

drawn to control of gear selection in an automatic transmission 

for a hybrid based on engine efficiency; apparently, if the 

torque required cannot be supplied efficiently by the engine and 

motor working together, the transmission is downshifted. 

Tuzuki et al patent 5,415,603 shows details of a hydraulic 

system for a hybrid vehicle in which the oil is used for cooling 

of a traction motor and lubrication of the transmission. 

Wakuta et al patent 6,258,001 is directed to very narrow 

mechanical aspects of a motor and transmission assembly for a 

hybrid. 

Woon et al patent 5,890,470 claims a method of controlling 

engine output power, evidently intended to improve on 

conventional governors as used on diesel engines to smooth 

throttle response and shifting. Claim 1 is typical and requires 

operating the engine at a constant horsepower value responsive to 

throttle position regardless of engine speed. 

Yamada et al patent 6,328,122 discloses a series hybrid 

wherein the ICE can be used for vehicle propulsion only in the 

event of a failure in the charging system. 

Nada patent 6,653,230 is also directed to operation of a 

hybrid after a particular failure. 

Yamaguchi patent 5,915,489 shows a hybrid powertrain. It 

appears that the output torque is determined based on vehicle 

speed and accelerator pedal position; see col. 6, lines 17 - 21. 

Yamaguchi et al patent 6,278,195 shows applying torque from 

the electric motor of a hybrid to quickly stop the engine. 

Yamaguchi et al patent 6,247,437 claims control of the 

operation of a starter motor, e.g., for a hybrid, responsive to 

an engine parameter relevant to its startability. For example, 

if the engine is cold, fuel is supplied at a lower cranking RPM 
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to limit the drain on the battery. A divisional application (not 

being supplied), Yamaguchi et al published patent application 

2001/0022166, similarly claims a starting control for an engine, 

in which the rotating speed is limited when the engine is cold to 

avoid excessive use of battery power. 

Yamaguchi patent 5,967,940 is directed to control of the 

power provided by the engine of a hybrid to prevent noise due to 

gear backlash. 

Yamaguchi 6,135,914 discloses a method of control of a 

hybrid including an ICE and two motor/generators. The invention 

has to do with limiting the engine speed so that the first 

motor/generator is not rotated beyond its capability in the event 

of a failure The Yamaguchi system operates in engine-only, motor

only, and engine+motor modes (see col. 4, lines 46 - 54), but the 

method by which the choice between these is made is not explicit. 

Field patent 5,081,365 discloses a hybrid vehicle wherein an 

engine is connected to road wheels through an electric motor, 

which is operated variously as traction motor or generator, 

depending on the batteries' state of charge and the vehicle 

operating mode; the operating mode is selected by the operator 

from an urban mode, a highway mode, an engine mode, and a cruise 

control mode. The selection is apparently to be made responsive 

to motor speed. Field acknowledges at col. 7, line 48 the 

desirability of operating the engine near its rated power to thus 

realize high efficiency; as discussed in detail below, Field 

suggest using an engine that is sized so that it operates at 

nearly maximum output during flat-highway, constant speed 

cruising. Such an engine would necessarily be too small to propel 

the vehicle up hills, so its performance would suffer under such 

circumstances. 
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Two additional patents to Field and Field et al, nos. 

6,044,922 and 6,481,516, relate to developments of the system 

disclosed in the '365 Field patent above; the '516 patent is 

stated to be a continuation of the '922 patent, but their 

disclosures are not in fact identical. The vehicle described in 

these patents comprises two separate battery packs, a high

voltage battery pack for supplying power to the traction motor 

and a lower-powered accessory battery for operating usual vehicle 

ancillary components such as lights, radio, and the like. 

Kubo patent 5,722,502 shows a hybrid vehicle comprising an 

ICE, a generator and a traction motor also operable as a 

generator. The vehicle can be operated in a variety of modes, 

include PEV ("pure electric vehicle", in which the ICE is not run 

at all; see col. 10, lines 18 - 28), SHV ("serial electric 

vehicle", wherein the ICE is run to drive the generator, which in 

turn supplies current to the traction motor to power the 

vehicle; see col. 5, lines 33 - 51), and "continuous-type PSHV" 

("parallel-serial hybrid vehicle", where torque from the ICE is 

used to propel the vehicle and to drive the generator to power 

the traction motor to propel the vehicle if torque from the ICE 

is inadequate; see col. 5, lines 52 - 66). A distinction is 

drawn between this continuous-type PSHV and a "changeover-type 

PSHV", as exemplified by Japanese Laid-Open Publication 2-7702; 

see col. 3, lines 2 - 9 and col. 5, line 66 - col. 6, line 10. 

The selection between the PEV mode and one or the other of 

the SHV and PSHV modes is made by the operator (see col. 10, line 

47), while the selection between SHV and PHSV modes is made 

according to the battery's state of charge (SOC); see col. 6, 

lines 12 - 13. When the driver selects a mode other than the PEV 

mode, the engine is operated continuously (col. 11, lines 26 -

32), and may idle when not significantly loaded (col. 12, lines 

31 - 32; col. 13, lines 51 - 52); if the battery is fully charged 
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but braking is required, such that regenerative braking would be 

inappropriate, the engine can be operated as a mechanical brake 

(col. 11, lines 6 - 20). 

In PSHV mode, an engine control unit (ECU) then determines 

whether torque is to be supplied from the traction motor, ICE, or 

both, depending on the accelerator pedal angle: "Further, if the 

change in accelerator pedal angle is too large for the torque to 

be supplied ... by the ICE alone or ... by the ICE alone because fuel 

consumption and emission are degraded, the ECU 20 controls the 

[inverter] to compensate by using the motor 10 for at least that 

part of the torque required at the driving wheels." (Col. 13, 

lines 32 - 39). At low speeds in PSHV mode, it appears that the 

ICE provides power to the traction motor through the first motor, 

being operated as a generator. 

Tsukamoto et al 5,771,478 shows a hybrid vehicle in which 

the function of a clutch or torque converter, allowing slipping 

of an ICE with respect to the wheels of a vehicle, e.g., when 

accelerating from a stop, is provided by a gearbox connected 

between the ICE, wheels, and a motor-generator. Excess torque 

provided by the ICE at starting is absorbed by the motor

generator and stored in a battery; it can then be used to run 

accessories or propel the vehicle. 

Tabata et al 5,833,570 relates to smoothing the shifting of 

an automatic transmission of a hybrid by application of torque 

from the traction motor. Tabata 5,951,614 is generally similar, 

but shows smoothing of shifting by reducing the torque supplied 

by either the motor/generator or ICE. 

Hata et al 5,875,691 discloses and claims a specific 

arrangement of the components of a hybrid (ICE, motor, 

transmission) for packaging convenience. 

Haka 5,931,271 shows a hybrid powertrain wherein one-way 

clutches are provided so that the same motor/generator can start 

11 



BMW1012 
Page 1119 of 1654

an ICE and be disconnected therefrom for efficient regenerative 

braking. 

Shibata et al patent 3,719,881 shows a battery charger 

arrangement especially for a serial hybrid vehicle, wherein an 

internal combustion engine is operated to drive a generator only 

above a minimum load, so as to reduce emissions, which increase 

at low loads. 

Etienne patent 4,187,436 also shows a battery charging 

arrangement for a serial hybrid vehicle, which includes a first 

battery for powering the traction motor and a second battery for 

starting the ICE. 

Lynch et al patent 4,165,795 shows a hybrid drive 

arrangement in which an ICE and a motor/generator are 

mechanically coupled to one another, and to the wheels of the 

vehicle, through a transmission. The engine is sized to provide 

the average power necessary for ordinary driving, and is operated 

near its optimal efficiency point at all times; the 

motor/generator is operated for load-leveling, that is, when the 

vehicle's torque requirements exceed the power provided by the 

engine the motor/generator adds torque, and when the engine's 

torque output exceeds the vehicle's torque requirement, the 

motor/generator operates as a battery charger. The difficulty 

with this approach is simply that the vehicle's torque 

requirements may vary by a factor of up to 1000%, or more, 

between city driving and highway driving, particularly when there 

are grades (using battery power to climb a grade of any length 

will quickly discharge any reasonably-sized battery bank) so this 

solution is not useful in "real-world" driving. 

Hadley et al 5,283,470 shows an electric car, that is, 

without ICE, with regenerative braking. Hadley et al 5,406,126 is 

similar. 
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Schmidt 5,669,842 shows a hybrid drive in which either the 

ICE or one of several separate motors drive the accessories, 

depending on whether the engine is running. The engine and 

motors are arranged so that the engine and the mating member of 

the geartrain are driven at the same speed, allowing the clutch 

to be synchronously engaged. 

Ibaraki et al 6,003,626 discloses a hybrid in which the 

engine normally propels the vehicle and charges the battery 

through a generator; if the generator fails, the engine propels 

the vehicle. 

Takahara et al 6,009,365 discloses a hybrid with ICE and 

motor connected to the wheels through a continuously variable 

transmission (CVT). During coasting the actual torque being 

exerted is compared to a calculated desired torque and the actual 

torque adjusted accordingly. 

Bower patent 6,231,135 relates to improvements in brake 

systems for hybrid vehicles. Although the present application is 

a division of an application which was a continuation-in-part of 

earlier applications, and which added disclosure of a new braking 

system to the disclosure of the parent application, no claims to 

that braking system are now being pursued in this application. 

Soejima 5,951,118 discloses a vehicle braking system, not 

limited to hybrids, which includes a seating velocity reducing 

device for slowing the closing of a valve; this can be employed 

together with regenerative braking in a hybrid. Otomo et al 

5,984,432 is similar. As above, no claims of the present 

application are directed to improvements in braking systems, 

although the parent was a C-I-P which added material relating 

thereto to the disclosure of the grandparent application. 

Numazawa et al patent 5,497,941, Umebayahi et al patent 

6,265,692, and Matsuda et al patent 6,357,541 all relate to 

improvements in HVAC systems. As in the case of the braking 
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systems discussed above, no claims are currently being pursued to 

certain new material relating to HVAC systems that was added by 

the parent C-I-P application to the disclosure of the parent 

applications. 

Takahara et al patent 6,064,161 shows operating a 

motor/generator of a hybrid to brake a slipping wheel. This is 

not a feature of the claimed invention. Takahara also shows that 

the vehicle operating mode can be controlled responsive to 

accelerator pedal position and vehicle velocity, in common with 

many other references. See Fig. 5. 

Kaiser et al 5,979,158 suggests that emissions of an ICE on 

starting can be reduced by spinning the ICE to a speed 

approximating its idle speed, activating the ignition system for 

about a second, and only then activating the fuel supply. This 

is suggested to be useful in a hybrid. No claims of the present 

application are directed to high-rpm starting, although the 

advantages of doing so are discussed in the application. Kaiser 

also mentions preheating of the catalyst; this step is recited in 

claim 77, but is not solely relied upon for patentability. Claim 

77 recites, inter alia, that the vehicle's operating mode is 

selected responsive to road load, which is not shown by Kaiser. 

Salecker 5,983,740 discloses a system for controlling the 

engine speed during shifting of an automatic transmission to 

smooth transition between gears; there is a brief mention that 

this could be useful in a hybrid. 

Salecker 6,006,149 has a closely related disclosure and 

claims continuing to monitor operating parameters, especially 

temperatures of various components, for a time (the example being 

one second) after the engine has been shut off. 

Yang patent 5,562,566 is extremely difficult to understand, 

but appears to disclose a power unit combining an ICE and a 

motor, which is stated to be useful in vehicles, ships, aircraft, 
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and in industrial and process equipment. The invention seems to 

be directed to a unit for combining the torque, but again the 

patent is extremely difficult to understand. Patents 5,547,433 

and 5,549,524, also to Yang, appear to be directed to related 

inventions. 

Origuchi patent 5,212,431 is directed to a serial electric 

hybrid vehicle wherein a generator, preferably to be driven by a 

gas turbine, is operated in response to monitoring of the 

battery's state of charge. 

Antony et al 5,714,851 shows a serial hybrid with a bypass 

current path around the rectifiers and battery, to connect a 

generator driven by an ICE directly to a traction motor. 

Horwinski patent 3,904,883 discloses a hybrid, wherein a 

single electric motor/generator is provided with separably 

rotatable armature and rotator, so that the unit can be operated 

as both motor and generator. An ICE is provided to drive the 

unit, and also to propel the vehicle under various conditions. 

Mode switching is apparently to be accomplished responsive to the 

battery's state of charge; see col. 5, lines 20 - 21 and col. 6, 

lines 64 - 66. The vehicle is intended to operate primarily as an 

electric car, with overnight charging from the power grid (see 

col. 6, lines 45 - 51) with the engine primarily provided as a 

range-extender, though, as noted, the engine can supply torque to 

the wheels; see col. 5, line 64 - col. 6 line 30. 

Reichmann et al 5,851,698 and Venkatesan et al 5,856,047 are 

directed to nickel-metal hybride (NiMH) batteries optimized for 

hybrid vehicle applications. 

Park 4,331,911 shows a method for equalizing the voltage 

across individual cells of storage batteries. 

Miller et al 4,126,200 shows a vehicle having a flywheel for 

energy storage. Hagin et al 4,216,684 is similar. Matthews 

4,591,016 shows recovering energy during regenerative braking by 
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accelerating a flywheel. Michel 4,592,454 shows doing so 

employing a hydropneumatic accumulator. 

Stuhr 4,674,280 shows an accumulator for the storage of 

energy in a hydraulic system. 

Fiala 4,416,360 shows a vehicle powertrain in which a 

flywheel connected to the engine by a clutch is rotated by a 

starter motor, and then used to start the engine using rotational 

inertia stored in the flywheel; the "starter'' motor can then be 

operated as a generator to recharge the battery. 

Moore 4,090,577 shows a hybrid with a conventional 

engine/transmission assembly driving one pair of wheels, with a 

solar-charged battery and motor combination driving a second 

pair. 

Walker 5,323,688 discloses hydraulic wheel motors stated to 

be capable of regenerative braking. 

Coe 5,384,521 discloses flywheel energy storage for a 

vehicle, with electromagnetic co~plers. 

Boll et al 5,623,194 shows a charge information system for 

an electric or hybrid vehicle for monitoring battery status and 

advising the operator. 

Weiss 5,947,855 shows a hybrid drive for a tractor or the 

like wherein torque from an ICE is combined with torque from an 

electric motor, driven by a generator powered by the ICE is 

combined individually at the drive wheels by a "Ravigneaux" 

summing gear set. This is stated to provide flexibility in 

control. 

Smith 5,971,088 shows a battery charging apparatus for 

regenerative charging wherein the generator is built into the 

vehicle driveshaft and moves with it as the vehicle encounters 

bumps and the like. 

Walker 5,971,092 shows a hybrid comprising two ICEs, sized 

to accomodate differing typical loads, plus a hydraulic 
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accumulator. The engines are preferably two-strokes with 

"inertia pistons" sliding in bores in the main pistons. 

Schulze et al 5,675,203 shows a motor/generator; the 

direction of rotation of the output shaft can be reversed by 

axial movement of a short-circuit winding. 

Fliege 5,675,222 shows switchable winding motors for 

electric road vehicles. 

Fliege 5,915,488 shows reducing the power supplied to 

switching components in a hybrid drive in response to detection 

of acceleration over a limiting value,. e.g., to prevent sparking 

and erosion of switch contacts as they are jarred apart over 

bumps. 

Lutz 5,679,087 and 5,685,798 disclose details of planetary 

gearboxes for vehicles. 

Lutz 5,691,588 shows a clutch assembly for connecting motor 

and ICE of a hybrid, having separately-actuated friction plates 

on opposite sides of a hub forming part of the rotor. 

Lutz et al patent 5,755,302 discloses a specific arrangement 

of a clutch connecting an engine, motor, and transmission of a 

hybrid - the rotor is attached to the transmission shaft and the 

stator to either the engine or the transmission housing, while 

the clutch also fits at least partially within the stator. 

Fliege 5,678,646 discloses modular motors that can be 

stacked with interconnected coolant circuits to provide different 

power capacities, stated to be useful in hybrids. 

Ruthlein et al 5,698,905 relates to emergency starting of a 

hybrid with a dead battery, by rearranging connections to allow 

starting by towing. 

Lutz 5,713,427 shows a coupling structure for a hybrid 

comprising a deformable, resilient disc member. 

Lutz 5,829,542 shows vehicles with separate motors on each 

wheel of at least one pair of wheels. 
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Welke patent 5,833,022 shows a specific constructional 

arrangement for a clutch and single traction motor of a hybrid 

vehicle. No operating scheme is discussed. 

Adler et al 5,816,358 shows automatic disconnection of the 

current supply in the event of accident or the like in vehicles 

having relatively high current and voltage electric power 

supplies, e.g., hybrid vehicles. 

Gardner 4,753,078 shows a hopelessly complicated hybrid 

vehicle design involving, among other impracticalities, "recovery 

of electricity from electromagnetic wind generators, 

gyrogenerators, and gravitational generators, and for the 

recovery of compressed air from air pumps ... replacing the 

standard shock absorbers." 

Wicks 5,000,003 shows a "combined cycle" engine wherein 

heat normally lost in the exhaust gases and rejected by heat 

exchange with cooling water from an ICE is recovered and used to 

drive a turbine or the like, and suggests that this might be 

especially suitable for use in a hybrid vehicle. 

Lay 5,141,173 shows a vehicle capable of flight as well as 

travel along the ground. An ICE can propel the vehicle or drive 

a generator and thence electric motors, depending on the range 

and speed of intended travel. 

Kutter 5,242,335 shows a drivetrain for a hybrid vehicle, 

shown in automobile and bicycle embodiments, wherein muscle power 

is combined with power from an auxiliary motor. 

Kuang 5,264,764 shows use of an ICE as a power source to 

serve as a range extender for an electric car, that is, the ICE 

does not directly propel the vehicle. 

Addie 3,699,351 shows a bi-modal vehicle, such as a rail 

car, which can be propelled by an external power source, such as 

a third rail, or by a prime mover, such as a gas turbine. A 

split torque device allows some of the turbine torque to be 
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delivered to the output shaft and the remainder to a 

motor/generator combination. 

Shibata et al 3,719,881 shows a series hybrid, that is, an 

electric car comprising an ICE arranged to charge a battery 

connected to a traction motor, wherein the battery's state of 

charge is monitored and used to control operation of the ICE; the 

load on the ICE is monitored and the ICE is shut off when the 

load drops below a predetermined value. 

Berman patent 3,753,059 shows a control circuit for a motor 

operated in both propulsive and regenerative modes, as might be 

employed in the hybrid vehicle drive system of Berman patent 

3,566,717, already of record. Berman 3,790,816 shows an "energy 

storage and transfer power processor" apparently intended for use 

with the same system. 

Williams 4,099,589 shows a series hybrid wherein the 

preferred power path is from an ICE to an AC generator to an AC 

motor, to the wheels; a rectifier, battery and DC motor are also 

provided as an auxiliary or additional power source. 

Rowlett 4,233,858 shows a vehicle propulsion system wherein 

two electric motors are provided. Torque from the two motors is 

combined; excess torque is stored in a flywheel, to provide load

leveling. 

Dailey 4,287,792 shows a variable gear ratio transmission. 

Fiala 4,411,171 shows a hybrid vehicle power train in which 

a single electric motor/generator and an ICE are coupled to the 

wheels of the vehicle. Various operating modes are described. 

Tankersley et al patent 5,403,244 shows an electric vehicle 

with a planetary gearbox for reducing the shaft speed of an 

electric motor to a speed suitable for driving the wheels of the 

vehicle, and also providing a direct drive. 
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Hadley et al 5,406,126 shows another serial hybrid. The 

invention appears to have to do with the method of regenerative 

charging offered. 

Westphal patent 5,570,615 shows a three-mass flywheel 

construction, with two of the masses connected by springs and the 

thrid by planetary gears for balancing of various moments and 

vibrations. 

Nedungadi patent 6,110,066 shows a hybrid vehicle operating 

in four modes, as follows ( col. 4, lines 2 5 - 38) : "There are 

four modes of operation for the vehicle, namely: (a) electric; 

(b) charge; (c) assist; and, (d) regenerative. In the electric 

mode, only the motor is providing propulsion power to the 

vehicle. In the charge mode, part of the engine power drives the 

vehicle and the rest is absorbed by the motor (operating as a 

generator) to charge the batteries. In the assist mode, both the 

engine and the motor are providing power to propel the vehicle. 

In the regenerative mode, power from the decelerating wheels is 

diverted to the motor so that it can be used to charge the 

batteries ..... The controller selects the most appropriate mode 

depending upon the position of th~ accelerator pedal, the vehicle 

speed and the state of charge of the battery." Nedungadi 

makes it clear that the idea is to keep the engine "as loaded as 

possible" ( col. 8, l~ne 4 6) . In assist mode, this is done by 

keeping the engine at maximum power; in the charge mode, the 

engine is maintained at its point of maximum fuel efficiency. 

See col. 5, lines 46 - 53. 

Fini patent 6,387,007 shows several embodiments of hybrids. 

Mode con~rol appears to be accomplished responsive to accelerator 

pedal position. 

Tsai et al 6,592,484 shows a hybrid comprising an ICE and a 

single motor as prime movers. The invention is directed to a 
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transmission including four clutches and two planetary gearsets. 

Some 13 operating modes are stated to be provided. 

Horwinski patent 3,904,883 is essentially a predecessor of 

the Horwinski patent already of record. 

Yamada patent 6,041,877 was recently cited in an Office 

Action issued against a Japanese application based on a PCT 

application with disclosure corresponding to the disclosures of 

the two parent applica~ions. According to a non-certified 

translation of the Office Action, Yamada was cited because it 

shows "a hybrid vehicle in which a battery is configured as two 

separate battery sub-banks"; this was cited against a claim not 

corresponding to any now in this application, including a similar 

recitation. (Claim 29 of issued patent 6,209,672 includes a 

comparable limitation.) The disclosure of Yamada otherwise seems 

merely cumulative to numerous references of record. Japanese 

Utility Model Application No. 50-099456 (provided with a 

translated summary sheet only) was also cited in the same Office 

Action, the Japanese Examiner stating that "there is described a 

technology in which two battery groups in an electrically driven 

vehicle (Bl and B2, B4 and B3) are connected in series and the 

middle of the two battery groups is earthed to a vehicle 

chassis." Again, this is not relevant to any claim now being 

asserted herein. 

Tabata patent 5,887,670 shows a single-motor hybrid. Mode 

determination is accomplished (see Fig. 7) responsive to a 

"currently required output Pd" which is determined responsive to 

pedal position, rate of change thereof, vehicle speed and 

trasnmission lever position (see col. 23, lines 20 - 26). 

Otsu et al patent 6,123,163 shows a single-motor hybrid 

configured as a sort of city scooter. The vehicle operates in 

different modes depending on the "aimed" torque, which is 

determined responsive to accelerator opening and vehicle speed. 
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See Fig. 13, col. 10, lines 56 - 67 and col. 17, lines 11 - 33. 

Otsu 6,260,644 seems to have the same disclosure, and Suzuki 

6,253,865 to relate to the same design. 

Arai patent 6,435,296 shows a hybrid with an engine driving 

one set of wheels and a motor driving the other. In order that a 

DC motor can be used, avoiding the expense of an inverter, the 

motor is to be used as little as possible. 

Sherman 5,789,823 shows both a torque converter and a 

friction clutch in a single motor hybrid. This is essentially an 

engine-assist arrangement; the engine can only be started when 

the vehicle transmission is in neutral (see col. 3, lines 30 -

38), so that it must be run at all times, and the motor/generator 

is stated to only assist the engine during times of peak power 

requirement (col. 4, lines 36 - 38). Another Sherman patent 

5,258,651 is not directed to hybrid vehicles, but to a system for 

starting an ICE. 

Onimaru 6,007,443 (Nippon Soken) shows a hybrid wherein an 

ICE is connected through a CVT and a clutch to a motor/generator, 

the output shaft of which drives the wheels. Above a minimum 

velocity, the engine is operated at a maximum speed. See col. 7, 

line 17. At lower vehicle speeds, the engine is permitted to 

idle; see col. 6, lines 9 23. 

Ehsani et al, in "Propulsion System Design of Electric and 

Hybrid Vehicles", discuss determination of the sizes and 

capacities of an ICE and traction motor for a hybrid vehicle. 

This is generally relevant to the subject matter of claims 16 and 

112. However, note that Ehsani fails entirely to address the 

relationship claimed between the voltage and current of the 

battery bank, as claimed. Ehsani et al, in "Parametric Design of 

the Drive Train of an Electrically Peaking Hybrid (ELPH) 

Vehicle", go into further detail, and indicate that the vehicle 

of concern is a single-motor hybrid wherein torque from the ICE 
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and motor can be combined by a "matchgear", as in applicant's 

prior patent 5,343,970. Ehsani patent 5,586,613, apparently 

directed to the same work, is discussed in the application as 

filed. 

Yamaguchi et al, "Development of a New Hybrid System - Dual 

System", SAE paper 960231 (1996) appears to be merely cumulative 

to numerous patents to the same inventors already of record. 

"Dual System - Newly Developed Hybrid System" (publication 

details not known), by some of the same authors, of which only a 

partial copy is available, is generally cumulative but does 

provide a diagram showing operation of the various components as 

a function of·time 

Takaoka et al, in "A High-Expansion-Ratio Gasoline Engine 

for the Toyota Hybrid System", discuss the details of an ICE 

designed for use in a hybrid vehicle. This paper states that "By 

using the supplementary drive power of the electric motor, the 

system eliminates the light-load range, where concentrations of 

hydrocarbons in the emissions are high and the exhaust 

temperature is low." (p. 57; a similar statement is made on p. 

59) and "By allocating a portion of the load to the electric 

motor, the system is able to reduce engine load fluctuation under 

conditions such as rapid accleeration. This makes it possible to 

reduce quick transients in engine load so that the air-fuel ratio 

can be stabilized easily." (p. 58). The former statement simply 

emphasizes the fact that engines are operated more efficiently at 

higher loads, and the latter that stoichiometric combustion can 

be more nearly obtained if the engine's speed and/or load is 

varied as slowly as possible. 

Sasaki et al, "Toyota's Newly Developed Electric-Gasoline 

Hybrid Powertrain System" (publication data not available) 

provides a mathematical analysis of the planetary gearbox. 
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PCT application PCT/SEBl/00280, published as WO 82/01170, 

shows a hybrid vehicle wherein an ICE is used for propulsion 

under some circumstances and an electric motor under others, 

e.g., to provide a forklift truck that operates electrically when 

indoors and is driven by the ICE when outdoors. The change from 

one torque source to the other is made as a function of vehicle 

speed. Seep. 3, lines 19 - 28. 

Japanese utility model publication 53-55105 (of which only a 

partial translation is available) appears to show a hybrid 

vehicle having both an ICE and a motor as sources of propulsive 

torque, but the description provided is inadequate to understand 

how the two sources are to be operated. The disclosure of 

Japanese patent application publication 48-64626 (of which only a 

partial translation is available) seems to be similar. 

Japanese unexamined patent application publication 4-67703 

(of which only a partial translation is available) appears to 

relate to an electric vehicle. 

Japanese patent application publication 4-297330 (of which 

only a partial translation is available) seems to relate to 

supplementing the regenerative braking available using a traction 

motor as the source of braking torque with regenerative braking 

from a generator attached to an ICE, and with friction from 

motoring the engine under braking. 

Japanese patent application publication 55-110328 (of which 

only a partial translation is available) relate to a vehicle 

wherein a first pair of wheels is driven by a "main driving 

unit", a .second pair being driven by an "auxiliary power unit", 

wherein the auxiliary power unit is controlled responsive to a 

difference in speed between the first and second pairs of wheels. 

Japanese utility model publication 51-103220 (of which only 

a partial translation is available) describes a control system 

for a hybrid wherein the output shaft of an ICE is connected to 
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that of an electric motor through a clutch, the clutch being 

controlled to operate when speed sensors on the shafts indicate 

that their rotational speeds are equal. 

Japanese patent 49-29642 (of which only a partial 

translation is available) also shows a hybrid wherein the shaft 

of an ICE is connected by a clutch to that of an electric motor; 

in this case a one-way clutch is also provided. 

Japanese patent publication 6-245317 (of which only a 

partial translation is available) relates to a device for 

preventing overcharging of the battery of an electric vehicle. 

European patent application publication no. 510 582 shows a 

vehicle powerplant featuring both an ICE and an electric motor as 

sources of propulsion, and thus a hybrid of sorts, though the 

term is not mentioned. No suggestion is made that the control of 

operating mode is made other than by an operator; the determining 

factor seems to be whether emission must be completely 

prohibited, as in indoor operation. 

European patent application publication no. 510 582 also 

shows a hybrid vehicle featuring both an ICE and an electric 

motor as sources of propulsion. Again there is no teaching of 

the specifics of switching operating mode; the invention has to 

do with loading the ICE by means of the generator so as to match 

the speed of the engine to the speed of a drive shaft driven by 

the traction motor before engaging a clutch connecting the two. 

German OS 25 17 110, provided with an English-language 

abstract, is stated by the abstract to show a hybrid vehicle with 

a turbine engine. It appears that the vehicle is operated as an 

electric car until the current drawn exceeds a preset value, when 

the turbine is actuated; thereafter, the turbine is run at an 

"optimum setting", with the load split between battery charging 

and vehicle propulsion. 
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Mayrhofer et al, "A Hybrid Drive Based on a Structure 

Variable Arrangement" (1994), shows a hybrid vehicle design 

involving an ICE, two motor/generators, a planetary gearbox to 

enable combinations of sources of torque, and no less than four 

clutches, obviously much more complicated than would be 

desirable. Of interest with respect to the present invention is 

that in one operating strategy (see page 196) Mayrhofer et al 

suggest that the ICE should be activated only when the mean value 

of the power demanded exceeds a limit for more than a minimum 

time, 20 seconds being the example given. It is apparent that 

the ICE is thus to be used only for load-leveling and that mode 

changes are not being made based on the road load per se. In 

other strategies the engine operation appears to be even further 

afield from applicants' simple and direct strategy. 

A December 1990 Popular Science article, "Diesel-Electric 

VW", describes a hybrid wherein an electric motor, also serving a 

generator and engine starter, is disposed between clutches 

connecting the motor to an ICE on one side and the vehicle wheels 

on the other. It is not clear what modes are provided, although 

some transitions are apparently made responsive to accelerator 

pedal position and vehicle velocity. 

A May 1991 Popular Science article, "Electric Vehicles 

Only", addresses the then-current state of the art in electric 

vehicles and mentions hybrids only peripherally. 

An April 1991 article appearing in NASA Tech Briefs 

discusses lead/acid batteries having woven electrodes. 
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As indicated, none of the newly-cited patents made of record 

hereby disclose or suggest the invention claimed herein. Early 

and favorable action on the merits of the application is 

earnestly solicited. 

/l~ (1: 2D O 4-
oated 
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s 4 91411 3/1.996 Numazawa et al -
' 

OOCl'!Eff IMUIEI DATE aQYl1lr CLASS SUila.ASS TIWISUTI0,'1 

YES liO 

~"i> s 3 5 5 l. 0 5 05/1978 Japan In~ rt. 

~ 4 6 7 7 0 3 3/1.992 ~aoan " 
w 7 2/1.993 Japan " 6 2 4 s 3 1 

r~ 0 10/1992 Japan 
.. 

4 2 9 7 3 3 

\l ,) 51 1 0 3 2 2 0 8/1976 Japan .. 
OTIIER DOCUMENTS Oncludlna Aulhor. title, Date. Pertln ... l Paaes. Etc) 

w Mayrhofer et al "A Hybrid Drive Based on a Structure Variable 

1ttram:iement n (1994) 

--.~ 
' ~..r--- ~TE Clll810ER£D fl fl., "'1•'1 EL\111~ ,· /. 

WlllNDl: lnifi•l tr cltotioa c011siderod, •h•lhor or not ciluion h in conro,.....,• •Ith li'EP §609: Orne lino throuuh clutioa if not in conro,,...ce end not 
ontiderod. inchrdt ._ of tbh fo..,. •Ith HU .,_lcatloo to tho _11....,t. 

' 
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?'M ~ :=' PAICB20l. DIV I IUTlc»l l,'IJIIIElt 10/382, 577 
IN~TION DISCLOSURE CITATION 

c:;.....> IN AN APPLICATION ~lfA'<T Severinskv et al t------;;;.;;;;.;;==~~...;;;.;=...-_______________ ~I 

rArrlt'llf 3616 

II C D&Tl:'IIM' 

EIAILID DOCl'lf!.,T ~\IJ!Wt DAT! 
bllUL - .. -- --- .. ~ 

f..JL....'I' i 1,,_ •• FlLIMi DATE 

& 6 0 6i4 1!6il 5/2000 
a •- - t, a I \.' - -I 

rakahara 

~I) 5 5 612 51616 10/1996 1/'anq 
• .TUN l i LI U'J 

'~\) 5 2 1l2 4 j 3 l l. 5/1993 :>riauchi et al 
! ! 

4 ]. 6!5 7:9:5 1111. .. ,:, 

00 5 2 813 4 i7 !O 2/1994 Hadley et al 

v 5 4 oi6 11216 8/1.995 Hadley et al 

~ v 5 6 6l9 s/4/2 9/1997 Schmidt 
~r"I ~) 5 7 711 4hl0 6/1998 I rsukamoto 
'\) 5 8 3i3 si 7 lo l.l/1998 rabata 

\" \} i i i 
5 9 S!l 611!4 9/1.999 rabata 

1:--) ) 5 8 ,is 619ii 3/1999 tiata 
, ... 

) 3h 2hh 8/1999 5 9 tiaka 

DCIQJllEl,'f ,.,.. DATE 

YES 

-p'\> 5 l 0 5 8 2 10/1992 European Patent Office 

PD 1 3 6 0 5 5 3/1.985 European Patent Office 

Wv 2 s l 7 l. 1 0 10/1975 German 

I~ 8 2 0 l l 7 0 4/1982 PCT/SEBl/00280 

1')~ 55 l l 0 3 2 8 8/1980 .Jat>an nart 

OTHER DOCUMENTS Uacludln1 /1111.hor, Tlllo, l>lte, l'ltr\lnO'Dt Paps. Etc) 

"Diesel-Electric VW", Popular Science, December 1990, 'P. 30. 

0 Electric Vehicles Onlv", Popular Science, Mav 1991, co. 76-81 and 110.,. 

~~ "Liahtweiaht, Hiah-Bnerqy Lead/Acid Batterv" NASA Tech Briefs, 4/91, 22-24 . y\ /1---1-===~~~~-------............... -----__,__..............__---11 

.x>.111'111: lnlllol If cil11ion ,...,idtred, ohether or nol cltalion lo in conro11111n<:• •Ith IIPEP 1609; Dru line throuat, ch.alion if DOt la a,aformace and 001 

:on.tld<tred. loclude copr of this fore •Ith nHt -lceliaa 10 ti. 1111PlicoaL 
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PAICE201. OI~ICAYICl:rn.!&ll 10/382, 577 ~ llCa:ET 
!'twm 

I~TION DISCLOSURE CITATION 
~Qff IN AN APPLICATION Severinskv et al 
FR.Ile D.111! ln/'l.003 ~MfU.ll 3616 

II C 

£>AINI DOQ!IE.\T l'il!lllEll DATE IIAIIE 
1,m.11. a.ASS SUBCLASS FILir;G DATE 

1)) 5 9 Sil 1 l 11s 9/1999 Soejima .. l-=rr=n. i=f I 
~v s14 

: : • i..__ ._. w 

5 9 4 ! 3 !2 ll/1999 ::>tomo et al - --· 
~1~ 719 1 ! s !a ,JUN U fi ,UVT 

5 9 11/1999 Kaiser 

'\)~ 5 9 8 i 3 1!4!0 11/1999 Sa!ecker et al ~or,11P l'iOi ~u 
\)'\') olG 1!4!9 '-"· . -

6 0 12/1999 Salecker et al 

I~ ~ 6 0 0 l 3 
i i 

6 ! 2 !6 12/1999 Ibaraki et al 

:<t ~ 6 0 0!9 31615 12/1999 Takahara et al 

~) 
I I 

4 1 2i6 2!0 0 11/1978 Miller et al 
'.Di) 4 0 9!0 5!7 7 5/1978 Moore 
l',\ } s 3 213 6i8 8 6/1994 Walker 

'1)\) s 3 9j4 sl2 11/1995 Coe 

))\) 5 6 2!3 119 4 4/1997 Boll 

DDllMM ,ailll£R DATE CXJU.\Tll'f a.ASS lil.'81.USS TRM'SI.Allu:,i 

YES I','() 

OTHER DOCUMENTS Clncludln1 Author, Title, Dau, Pent...,., Palu, Et.c) 

. . .... . . . 

< - )~ -
Wlllml '1/AA A-A /A/ ~1'£ CUl'SllEE> ii h '1 /u11 
El,\!11:.Ell: lnllfel If chellon consl•red. lllltthwr or not cilelion Is l• COllf°""""'t with llPEP fa: Ore• line 1h,.....at, cltatlOCI If aot In confo.....,,ce 1111d 110l 
,onsldorod. lnclode <Oll7 or lhl• fon, •Ith nut ....... icatlon to the 1111pllcant. 
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. ...... 'ra-· . ···-····· -~ =t ····;~~-~E2·ot~~I~r•rAtl~rim lO/i.02-:577 
~ . .. .,.,. ...... 

I~TION DISCLOSURE CITATION 
iAm.ltA'ff Severinskv C:::,N AN APPLICATION et al 
F1wc !>.\TE 3/T /03 ~AITl'Slf 3616 

u. s. PATENT DOCUMENTS 
£.1.111,0 DOCl.'KE.'T "1JIIIEJl DATE ll,\IIE 
l•ITW. Cl.ASS -~ flLIII'& DATE - -·· 

"fft) 5 6 715 2lo 3 10/1997 Schulze \'"'\ !:: \ -· .... 1 ''IJ :...- :.., 
et al 

'0) 5 6 1is 2l2 2 10/l.997 Flieqe .. IUN 0 2, .. 004 
i'j)\) 5 6 7j9 018 7 10/1997 uutz 

___ ,...,. 
Ir"'! r-..~,i\i ~-

\ >V 5 6 sis 7!9 8 11/1997 unv ii,11 - - -... utz 

~I) 5 6 9ll sis a 11/1997 ... utz 
s;:-,1 )v 5 6 9i8 9io 5 12/1997 Ruthlein et al 

"'.'." ~ )v ' 5 7 1/3 4l2 7 2/1998 Lutz 
I~ LJ 5 7 1i4 sis 1 2/1998 P.ntonv et al 

~ l) 5 8 s!6 0 ! 4 7 1/1999 1/enk.atesan et al 
l"<I J ' ,_,, 5 8 s li 619 8 12/1998 Reichmann et al 

1, ~ 4 2 116 6 i 8 4 8/1980 flaqin et al 

t~ Jil 
j 

4 3 911 1 5/1982 Park 

DClCt'lll:1/1' IMl!ER IIA'Tli. OJUll1'RV a.ASS SUila.ASS TIWISI..II T I ffi 

n:s liO 

OTHER DOCUMENTS (lacludlns Aulbor, Thie, Oa••• Pertl••"' Pqes, E1c) 

/ - I\~ 
p.\l!IIU ~ ), Ai ·1/) .,,,-- ~ Tf. alllSI O£IIEII ,,hdo14 
EW!lliER: ln1rt.i' 1r clulioo conslder...t. •helhor or nol cl\B\I011 Is In cooro"""""e •Ith llPEP § 609; llnol llnw lhr,,ush cil.a\lon If not In a)l\fOl'WIDc• and no, 
-•ldtrri. loclado-, or 1hlt r ... •Ith nHl -iaUlon \O lbe a1>11llcalll. 
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PAICE201. DIV ~~TUN 

I~TION DISCLOSURE CITATION 
t'I\ ... 10/382,577 

IN AN APPLICATION ~11:A.'CT Severinskv et al 
~ILLC Dan: 3/7/03 Jam• Ari l':<IT 3616 

u. s. PATENT DOCUMENTS 
Ew1m oow1£1:T ~Ull£R OAT£ !WE 
!SITUI. a.ASS SUBCLASS FILll'C DAT£ 

:'3 ~ 4 4 116 316 0 11/1983 Fiala - ,,.... f \ I 
"')) 0/1 ~;r " ~c. \{ l:: -4 5 9/1 6 5/1986 Matthews ·-:\'11) 4 s 9/2 4!5 4 6/l.986 Michel JUN 0 i 2U\ ~ 

~50 4 6 7\4 2is 0 6/1987 Stuhr - -- r&\ 1
1 ~,:. ~no 

1)) 5j3 oh ~nU\.I -4 7 8 6/1988 Gardner 
1.-~v oio olo " 5 0 3 3/1991 Wicks ,~ 0 4ll 1i1 5 l 3 8/1992 Lav 

~) i 
3 i3 5 2 4i2 5 9/1993 Kutter 

'1)\) I 

5 2 6i4 7i6 4 11/1993 Kuang 
I\ ..., l) 5 9 l!S 4iB B 6/1999 Flieqe 
\ "I ) ' als 5 9/1999 5 9 4 i7 "'eiss 

~\) 5 9 7 !i ois 8 10/1999 Smith 
'-

~,-XUIIER DAT£ CtJJll'ITf cuss Sl.'80..ASS nw.'SUTIOII 

YES "° 

OTIIER DOCUMENTS Oncludl•• Aulhor, Thie, Date, Pertinent Poaes. Etcl 

-

C ~ ' !:XA»l!ll:JI lJ 'AAA /__. t,..11! Qll'S ll&El> 11/t .,/()'/ 
~1/il:ll: ln(llal tr c tlan conslcltred. wllelhtr or not citation Is in canfon11111co •ith Jll>EI' 1609: Dnl• line lhrouat, cllalian If not lo confo....,..,• 1111d ,.,,. 
couldond. locludl, copy or this fo,. with neu .-nication to the appllcanL 

le 
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~1'1fA~"' IXQET PAICE201.DIV l,u,n.lG\TIOII 10/382,577 .,r.._.:;., .. t - ~DD ~'DEii .l!tiJ:lJl(MATION DISCLOSURE CITATIONt--~~~~~~~-'-~~~~~~~~~~~~~~~-u 

ElAlLID 
lmw. 

l"i:-,,..) 

)j) 

IN AN APPLICATION """'._ Severinskv et al i-------------........ ----------------41 FILL'lll. D"11: 3/7 /03 :a?NllL"<IT 
3616 

U.S. PATENT DOCUMENTS 
OATE 

Fll .. lt,:G DATE 

5 9 711 019/210/1999 
\~t,_v•-· Walker \ ._ _ nnnll. 

s 7 s ls 3 j o i2 s/1998 JUN U " .. -
Lutz -- "'\ 

5 6 7!8 6!41610/1997 

s s 1/6 3/sfe10/199a Adler et al 

3 6 9 i 9 3 j 5 ii 10/1972 ~ddie 

Shibata et al 

3 7 513 0i519 8/1973 Berman 

Berman 

iiilliams 

Rowlett 

Dailey 

T~Tlllf( 

NO 

OTIIBR DOCUMENTS (locludlna A1abor, Tltlo. O.u. Por\lnoot Paa•a. Etc) 

EJWlll.u: loltl•I 1r cltatl.,;; coa•ldo"'4 •bother or not cltatiOft Is In conro,_..,e •Ith llP£P §669: On,,, lino tbrw(III chatloa Hnot In coaro.......,e 1111d not 
.....,.idor.d. lncl1'11o cop1 of thl• fo,,. •hb .. u ._loatloo to 0.. Ol>Pllc:,u,t.. 
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PAICE20l.D1V 
Plolc.tmo .. ueu l0/382, 577 

Severinsk.y et al 

3616 

U.S. PATEN2' DOCOMBNTS -- l)(ICUIIDrf NIJIIBt:Jl DATE NME 
l .. lTl>J. CLASS SUBCLAS FtLlNG DAT£ 

v\) 4 4 1 ii 1h !1 10/1983 Fiala R.,_l ~t: IV :U 
\A) 5 4 013 21414 4/1995 Tankerslev (I IU n 19 ?n 4 

; - (A/ia..J :., 't u:o ,. : ... :u ,~J..;,,~- a-cttev-·et- -· ·-=-- --- o'f' 

'l5i) : ' uHUU -v u 111 
5 5 4i9 si 2 i4 8/1996 Yana ---

1)\) 5 5 4j7 4 i 3 i3 8/1996 :tanq 
t,\) 5 5 7!0 6lli5 11/1996 iiestphal et al 
~(5\) 5 9 1/s 418 9 6/1999 Yamaguchi 
~l) 0 6 1 1io 016 6 8/2000 Nedunqadi et al 
~)0 6 1 3j5 9 ii 4 10/2000 Yamaquchi et al 

~ ~ 6 3 8!7 0 i O 7 5/2002 Fini 

r ~ 6 5 6i3 2 i 3 0 5/2003 Nada 

\ )\}v 6 5 912 4 f s 4 7 /2003 Tsai 

Ji'OREl:GN PA%.BNT DOCt.1.H'ENTS 

DOCUHEIIT IMIBEI\ DAT& COUN"l'IIY CLASS SUll(:U.SS TIU\lf SI.AT I QII 

YES HO 

OTHER DOCUHBN'l'S Unc:lud1ng 1111t11or, Tltl•, Date, Pertinent Pages, Etc:I 

Yamaguchi et al, "Dual System - Newly Developed Hybrid System" (incomplete) 

rak.aoka et al "A High-Expansion-Ratio Gasoline Engine for the Toyota Hybric 

System", Toyota Technical Review A:1, 2, 19§&-Vnl.~t A.Jo.'2.. Abr,1 1q~i 

Sasaki et al, "Toyota's Newly Developed Electric-Gasoline C>D 
- 1u:i: .. rid Powertrain System" (publication data not available) 
~ J .1 A~ ,,,(------- p.n:. C0l1Sl0f;ll£D fl I 1- 'f h1 1../ 

E:XNtllltll: initial H citation considered, whether or not citation is in c:onforaance vith MPEP S609: Draw line through citation it not in 
eonfon:iance and not coruoldered, Include copy of this form with next c;:ommunlc:atlon to the applicant. 

p5£ 
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,.." ~FORMATION DISCLOSURE CITATION~' '-D IN AN APPLICATION i--,u_ ..... ___ s~e;..v~e_r_i_n_s~k~:y=--e .... t~a_l __ ~~~---~~~~~---~-~~, 

10/382,517 

3/7/03 
3616 

U.S. PAffNT DOCUMEN'l'S -- ~IQIIJ£l\ MT& IWII! CLASS SUBCLAS FU.ING DAT£ 
h11IAL -
\J\j 319 0/4 a !ab 9/1975 Horwinski Ml-l -~ ';;f\i -·· u~ Gio 411 al, h --3/2000 Yamada et al II It.I I ... -

Kl+=, I I " '"' C.I. l<f prev.:,,(~ -5# vt-1-ie . --· .,., abat~t-a:l: - . . 
~) 

I ' ' .un 'Ui ., :.., :;nn 611 2!3 l ! 613 9/2000 Otsu et al 

~{) -
612 6i0 6 i 4 j4 7/2001 Otsu 

l~~i J 612 
i i 

5 I. 8 i 6l5 7/2001 Suzuki . .) 
~I) 6l4 3j5 2 l 9 i6 8/2002 Arai 
I~ 

i 
sla 6ish 512 11/1993 Sherman 

~) sh ai9 al2b B/1998 Sherman 

i~ G!o ! I l 

0:7 4 i 4 i3 12/1999 Onimaru - i I I : i 
! 

; i i 
: J i ! 

DOCIIIIEIIT IUQl&I\ DATE COIIIITRY CU\.SS SUBCLASS '1'1Wf5LI\T I OH 

n:s NO 

-11----P.t~eH "'.:H·~ -9- 4 f-5- -6 f-l-/·19:'7-'7·---· ,fapan ·--···-· .. · .. -·---------.. -·-··-·· ····--·· -- ---·- -- -··· tJ U Su.tM ff "~)) 

O'l'HER OC>ClnllBN'l!S Uncludln9 11.uthor, Tltle, Date, PettlMnt Pa9u, £tel 

v:J.--+-Eh;..s .. a.n __ i_ .... (;!_t_a_l_"_P_r_o...,,p_·u_l_s_i_' o_n_S __ y._s_t_e_m __ D_e_s_i""'g""n_o_f_E_l_e_c_t_r_i_· c_a_n_d __ H_vb_r_i_d_V_e_h_i_· c_l_e_s_" .... '--tl 

IEEE Trans. Ind. Elec., 44 1 (1997) 

Ehsani et al, "Parametric Design of the Drive Train of an 

Electrically Peaking Hybrid (ELPH) Vehicle", SAE paper 970294 (1997) 

Yamaguchi et al, "Development of a New Hybrid System - Dual 

y~~AE papers 960231 (1996) 
1//Z<t/c}t./ 

' . 
ltJW!Ulta: ln!.tlal U cltat!.on i:oaaldeted, vhether or not cltatlon 11 ln conforu,ance vlth KPEP S609: Orev line throu9b citation U not ln 
,::onforu.nce and not conslde.,,d. Include copy of tl\ls fol'II vlth next "'*=UJ\lcatlon to th• applicant. 
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N THE UNITED STATES PATENT AND TRADEMARK OFFICE 

re the Patent Application of 

Severinsky et al 

Serial No.: 11/429,446 

Filed: May 8, 2006 

For: Hybrid Vehicles 

Hon. Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Examiner: N/A 

Group Art Unit: 3616 

Att.Dkt:PAICE201.DIV.6 

INFORMATION DISCLOSURE STATEMENT 

Sir: 

This application is a divisional of Ser. No. 

10/382,577. Incorporated herein by reference are the 

several Information Disclosure Statements (IDSs) that were 

filed in Ser. No. 10/382,577, and its predecessor, Ser. No. 

09/822,866, ~~w Patent 6,554,088. Copies of the IDSs thus 

incorporated.are attached, together with the corresponding 
j l 

PT0-1449 forms. Where available the PT0-1449s attached are 

those returned by the Exa.miner, showing corrections that 

were ~oted in prosecution of the earlier applications. 

Copies of the documents thus cited were supplied in the 

parent and grandparent applications, or in earlier 

predecessor applications Ser. Nos. 09/264,817, now patent 

6,209,672, and 09/392,743, now patent 6,338,391, and copies 

are accordingly not now being supplied herewith. 

The Examiner is respectfully requested to consider the 

documents thus made of record, and to initial the PT0-1449 

forms, indicating that he has done so. 

1 
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•\ .. 

Should there be any questions, the Examiner is invited 

to telephone the undersigned at the number given below. 

Early and favorable action on the merits is earnestly 

solicited. 

2 

Respect 

Michael e Angeli 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown RI 02835 
401-423-3190 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Patent Application of 

Severinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 

For: Hybrid Vehicles 

Hon. Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Examiner: David Dunn 

Group Art Unit: 3616 

Att.Dkt. :PAICE201.DIV 

FOURTH SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Sir: 

Applicant submits this Information Disclosure 

Statement for consideration by th~ Examiner. The issued 

patents from which this application claims priority have 

been asserted against Toyota Motor Corporation, Toyota 

Motor North America, Inc. and Toyota Motor Sales, USA, Inc. 

(collectively "Toyota") in civil action 2:04-CV-211 in the 

United States District Court for .the Eastern District of 

Texas. A jury trial was recently conducted December 6-20, 

2005, and a verdict holding the parent patents as valid but 

not infringed was returned. 

Applicants submit herewith materials from this 

litigation for the purpose of full disclosure. Applicants 

respectfully request the Examiner to fully review and 

consider these materials in determining patentability of 

the present application. The materials submitted include 

transcripts of the trial and deposition testimony of the 

witnesses on whom Toyota relied for prior art assertions, 

with any confidential material redacted therefrom, together 

with copies of the documentary evidence discussed therein. 

1 
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The materials also include a copy of the Court's Markman 

ruling construing the claims of the parent patents. 

The Examiner is respectfully requested to consider 

these materials and indicate that he has done so in the 

file of this application. 

Should the Examiner have any questions concerning the 

materials submitted, he is invited to telephone the 

undersigned at the number given below. 

A Supplemental Notice of Allowability is earnestly 

solicited. 

2 

ic ael 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 



BMW1012 
Page 1151 of 1654

-r ,,4,o,,, 

I "''I~.,,. i' 
~\)\.. ·. A 

- DOCKET PAicE201. DI~~irTION NUMBER 10/382,577 
INFORMATION DISCLOSURE CITATION 

l>.PPLlCl'NT s , k IN AN APPLICATION everins y et al 
fILING 3/7/2003 rROUP MT UNIT 3616 DATE 

t . s. 
E>W<INER DOCUMENT NUMBER DATE NAME CLASS SUBCLAS FILING DATE 
IN!TIAL 

5 3 711 4ll 2 12/1994 Iwashita 

5 4 1!2 2ls 1 5/1995 Furutani 

5 9 9/3 1i6 9 11/1999 l\dachi et al 

6 0 017 4(5 112/1999 ~atsui et al 

6 0 312 715 3 3/2000 Yamazaki et al 

6 1 sis 3i6 4 12/2000 Naqano et al 

5 5 3l9 3(1 8 7 /1996 Sasaki 

5 6 slo ols 0 10/1997 Kawai et al 

5 9 614 3!0 9 10/1999 Kimura et al 

5 8 8i3 4l9 6 3/1999 Esaki et al 

5 9 ois 316 0 5/1999 Ukita 

6 1 sls 5 i 4 112/2000 Tabata et al 

-----·--w, 

DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

Trial and deposition transcripts of witnesses relied upon to assert inval-

idity of parent patents in Civil Docket 'No. 2: 04-CV-211-DF (E.D. Texas) 

Claim construction order entered September 28, 2005 in Civil Docket No. 

2:04-CV-211-DF (E.D. Texas) 

Toyota Hybrid System, Toyota Press Information, Tokyo, 1997 

Prius Hvbrid EV, Tovota brochure, undated 
!EXAMINER DATE CONSIDERED 

!EXAMINER: Initial H citation 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 the applicant. 

1 
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DOCKET PAICE201. DI~;~~TION 10/382,577 Nlll<IIER 

INFORMATION DISCLOSURE CITATION 
)>.PeLICANT , 

IN AN APPLICATION Severinsky et al 
FILING 3/7/2003 rROOe ART U•IT 361 DATE 

l g ... 
EXAMINER DOCUMENT NUMBER DATE NAME CLASS SUBCLAS FILING DATE INITIAL 

5 2 513 9i2i9 10/1993 Ohori 

5 3 2i6 1 is ia 7/1994 Ohori 

5 4 7i6 1 ls l 1 12/1995 Tsuchida et al 

5 5 619 9 i 9 ls 10/1996 Kusaka et al 

5 6 3 i7 9l717 6/1997 Saito et al 

5 7 8!9 91315 8/1998 Sucra et al 

5 8 9!5 1 lo lo 4/1999 Ito et al 

5 9 5!1 11115 9/1999 Sakai et al 

5 9 7j3 4 ! 6 !3 10/1999 Okuda et al 

6 0 5!3 8 l 4 ll 4/2000 Koide et al 

5 9 219 5!914 7/1999 Nonobe et al 

5 9 214 3 j 9 j5 7/1999 Moriva et al 

DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

0 1 3 6 0 5 503.04.85 European Patent Office 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

Miller et al, "Starter-Alternator for Hybrid Electric Vehicle .. " (1996) 

Johnston et al, "The Design and Development of the [UC Davis) .. " (No date) 

Johnston et al, "The Design and Development of the [UC Davis] .. ,, (1997) 

l\lexander et al, "A Mid-Sized Sedan Designed for High Fuel. .. ,, (No date) 

"PRIUS New Car Features", (Toyota manual) (1998) 

TRW Systems Group, "Analysis and Advanced Desicrn Studv ... " (1971) 

!EXAMINER DATE CONSIDERED 

re;XAHINER: Initial if citation considered, whether or not citation is in conforrnance with MPEP §609; 
conformance and not considered. Include copy of this form with next communication to the applicant. 
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"Dual-Engine Fuel Saver", Popular Mechanics, July 1997 

"Tovota Launches Break-Throuah Hvbrid EV", Motor Trend, September 1997 
EKAMINER DATE CONSIDERE:D 

EKAM INER : Initial it citation considered, whether or not citation is in conformance with MPEP §609; Draw line through citation if not in 
conformance and not considered. Include c:opy of this form with next communication to the applicant, 

1 



BMW1012 
Page 1154 of 1654

iooCl<ET PAICE201. DI~i~TION 10/382,577 ~\ll!BER 

INFORMATION DISCLOSURE CITATION 
~•m= Severinsky IN AN APPLICATION et al 

FILING 3/7/2003 ~RO\IP AltT UNIT 361 DAn 

l .8 
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5 4 1l2 2(9 3 5/1995 tJ!inesawa et al 
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DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

8 2 1 4 5 9 28.20.1996 Japan tA.bs·t. 

1 0 6 6 3 8 3 3.6.1998 Japan '4.~S f. 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc) 

Cuddy et al, "Analysis of the Fuel Economy Benefit ... " SAE 970289 (1997) 

"Team Paradigm Shines in FutureCar Competition" (1996) 

Takaoka et al, "Study of the Engine Optimized for Hybrid System" (undated) 

Gelb et al, "Cost and Emission Studies of a Heat Engine/Battery .. " (1972) 

Gelb et al, "Design and Performance Characteristics ... " SAE 690169 ( 1969) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Patent Application of 

Severinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 

For: Hybrid Vehicles 

Hon. Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Examiner: David Dunn 

Group Art Unit: 3616 

Att.Dkt.:PAICE201.0IV 

SECOND SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Listed on attached PT0-1449 forms are a number of 

documents that have come to applicants' attention since the 

filing of the Supplemental Information Disclosure Statement 

filed in this application on May 28, 2004. Applicants' 

thus making these documents of record should not be deemed 

a concession that they are necessarily available as prior 

art as defined by 35 USC Sect. 102. The Examiner is 

respectfully requested to consider these newly-cited 

documents and to indicate that he has done so in the file 

of this application. 

The relevance of the newly-cited documents to the 

present invention is summarized as follows: 

Japanese Patent Application Publication 7-54983 

(Nakagawa et al) (provided with noncertified translation) 

shows controlling the shifting of an automatic 

transmission. The usual method is described as controlling 

the ratio based on detected engine load and vehicle speed, 

1 
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following a predetermined shift pattern. Prior art shows 

detecting increase in loading, e.g., "uphill running'', if 

the speed drops below shift boundary line while the 

throttle opening is over a predetermined value. This is 

stated to be workable only under limited circumstances. 

This invention calculates a "running load coefficient 

KFUKA" which is then smoothed and used to correct the 

predtermined shift pattern. 

From paragraph 10, "[T]he running load coefficient 

KFUKA is calculated according to an equation KFUKA=2-(b/a) 

when the detected vehicle speed 'b' is lower than the 

standard loaded-vehicle speed 'a', and according to an 

equation KFUFA=a/c when the detected vehicle speed 'c' is 

higher than the standard value 'a' 11 This is 

mathematically inconsistent, since both 11 b" and "c 11 are the 

"detected vehicle speed". Further, it is clear that KFUKA 

is a running load coefficient, that is, a correcti,on factor 

somehow responsive to variation in running load, not the 

running load itself. 

Japanese Patent Application Publication 4-244568 

(Onishi et al) (provided with noncertified translation) 

Shifting of an automatic transmission is controlled 

responsive to a predictive program that calculates the 

torque to be available after shifting. Running load is 

employed in this calculation. It is stated to be 

determined as follows: 

11 (0022) The running load estimating means 101 
multiplies the torque converter output torque Tt by 

gear ratio II r II to calculate the torque Tm generated at 
wheels, and calculates the running load Tt based on 

2 

now 
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relational formula TL = Tm - M · rw · a from the vehicle 
mass M, the effective wheel radius rw and the acceleration 
a. The flow of this calculation shown in FIG. 6. 

"(0023) In FIG. 6, 
Step 601: Reading of the respective data of vehicle speed 
Vsp and engine rotational speed N, gear ratio "r" an 
acceleration a is performed. 
Step 602: the turbine rotational speed Nt is calculated by 
the following formula: 
Nt = V5p/120n/rw · r x 1000 
Step 603: Torque converter or rotational ratio "e'' is 
calculated and pump torque coefficient i: and torque ratio 
"t" are searched. 
e = Nt/N, 1 = f1(e), t = f2(e) 
Step 604: Pump torque Tp and turbine torque Tt are 
calculated. 
Tp = 1 • (N/1000) 2

• Tt = t · Tp 
Step 605: Calculation of torque Tm. Tm= Tp · r 
Step 606: Calculation of running load T1, T1 = Tm - M · r · 
a." . 

This makes no sense. In particular, it is clear that 
the idea is to correct the torque at the wheels Tm by the 
factor M · r · a to reach the running load, but calculating 
M • r · a. does not yield a torque in units of kg-m, but a 
value in kg - m2 /sec2

• 

In any event it is clear that neither reference refers 

remotely to hybrid vehicles, much less controlling 

operating modes thereof responsive to road load. 

US Patent 6,067,801 ·(Harada) is based on Japanese 

application 9-329430. The disclosure is directed to 

reducing driveline shock occasioned upon shutting off the 

engine in a hybrid by loading it using one of the two 

motor/generators. Road load per se is not discussed; mode 

switching is discussed only inferentially, e.g., " .. at the 

time when the engine is not required, for example, during a 

reduction of the speed or a downslope run, the hybrid 

vehicle stops operation of the engine 150 and runs only 

3 
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with the motor MG2" (col. 9, lines 40 - 43). Harada states 

nothing of relevance to operating the engine when loaded to 

above a setpoint SP. 

However, this reference is generally relevant in that 

it acknowledges that the engine can be loaded by the 

battery charging load as well as the loading required for 

vehicle propulsion (col. 1, lines 15 - 17), that the engine 

can be shut off when not needed (as noted, col. 9, lines 40 

43) and that it should be operated at an efficient 

operating point (same). The vehicle's power requirements, 

including power for acceleration, for charging, and for 

auxiliaries, is calculated, and a decision made whether the 

engine is required. Engine activation is based on vehicle 

speed, or the necessity of battery charging (col. 10, line 

41 - col. 11, line 18). The engine is run at low power 

levels (col. 12, line 49), and idling is permitted (col. 

11, line 65). The engine can be motored to warm it up 

prior to starting (col. 12, line 17). It is noted that for 

a given output power requirement it is more efficient to 

run the engine at lower RPM and higher torque than at 

higher RPM and lower torque output (col. 13, lines 34 

45). The minimum RPM of the engine in the loaded state is 

maintained greater than in the non-loaded state, in order 

to allow gentle variation in torque applied to the motor 

MGl during mode changes, avoiding rough operation (col. 16, 

lines 17 - 38), not so as only to operate the engine when 

loaded to the point of efficient operation. Most of the 

topologies shown involve the usual planetary gears et for 

combining the torque from the engine and two motors, but an 

embodiment is shown in Fig. 12 which avoids the planetary 

gearbox and first motor in favor of a "clutch motor MG3" 

which includes first and second rotors that function as an 

4 
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electromagnetic coupling (col. 18, lines 43 56) . A 

series hybrid version, in which the engine never transmits 

torque directly to the wheels, is shown in Fig. 13. 

Japanese Patent Application Publication 11-122712 

(Morita et al) (provided with partial noncertified 

translation) shows a hybrid with a traction motor and 

engine propelling the vehicle; a second motor drives the 

ancillaries and starts the engine (there is no suggestion 

that this second motor is used to charge the battery), so 

the topology is effectively a single-motor hybrid with a 

separate starter. The invention is essentially to 

disengage a clutch connecting the engine and wheels upon 

braking, so that the engine can be shut off; when braking 

ends, the starter is used to motor the engine, and when 

the accelerator is then applied fuel is supplied and the 

engine started. Mode shifting is thus performed strictly 

in accordance with the operation of the accelerator and 

brake pedals. 

Japanese Patent Application Publication 11-113956 

(Hisamura) (provided with partial noncertified translation) 

shows a control device for a continuously variable 

transmission. The slope of the road being driven on is 

determined by a calculation employing the actual torque 

being supplied and the vehicle speed and acceleration. The 

"flatland" required torque is calculated and compared to 

the actual torque, to determine the slope of the road, and 

the transmission ratio adjusted accordingly. 

Japanese Unexamined Patent Publication 11-82260 

(Tsuzuki et al) (supplied without translation) - Topology 

5 
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includes engine, first clutch, .motor/generator, second 

clutch, and automatic transmission, and wheels, in that 

order. In order to reduce shock upon engine starting, the 

second clutch is opened and left open until the engine and 

motor/generator are synchronized. This would be completely 

useless, since power flow to the wheels would be 

interrupted, seriously impacting drivability. Moreover, 

this would occur under acceleration, just when it would be 

most annoying and possibly even unsafe. 

Japanese Unexamined Patent Publication 11-82261 

(Tsuzuki et al) (supplied without translation) is closely 

related to the above Tsuzuki patent application. According 

to notes provided by our searcher, this simply adds the 

idea of providing a starter on the engine. 

suffer the same drivability problem. 

This would 

According to our German searcher, German applications 

198 38 853, 102 60 435, and 198 14 402, (all supplied 

without translations) describe methods for starting the 

engines of single motor hybrids. 

Fiala US patent 4,411,171 shows a single-motor hybrid 

wherein the engine is connected through a first clutch to 

one side of a flywheel; a second clutch on the other side 

of the flywheel allows the flywheel to be locked to the 

output shaft, for direct drive, or to serve as the sun gear 

of a planetary gearbox. The planet carrier is connected to 

the output shaft, and the ring gear· to a single 

motor/generator. The flywheel can also be locked, which 

provides an electric-car mode. The vehicle must be stopped 

to allow starting of the engine (col. 3, line 55), so 

6 



BMW1012 
Page 1164 of 1654

clearly the vehicle must be operated in distinct low speed 

(electric car) and high-speed hybrid modes. The engine 

is to be used to start the vehicle from a standing stop by 

using some of the engine's torque to drive the 

motor/generator, i.e., the motor/generator acts as a brake 

(col. 5, lines 1 - 7), with the planetary gearbox thus 

decoupling the engine from the output shaft. 

Maeda U.S. patent 3,620,323 shows a hybrid vehicle in 

which the engine is intended to be operated at full 

throttle at all times; see the abstract, col. 1, lines 37 

- 38, col. 5, lines 13 - 15. 

Tabata et al U. S. Patent 6,317,665 is directed to 

control of a lock-up clutch in a hybrid vehicle so as to 

smooth transitions between operation in motor-drive and 

engine-drive modes. Tabata et al patent 6,183,389 is also 

directed to control of operation of lock-up clutches. 

Finally, Tabata patent 5,887,670 is also directed to 

smoothing transitions. 

Hagiwara patent 5,565,711 is the US equivalent to a 

Japanese patent document cited against a Japanese 

application claiming priority from the same basic 

application as the present application. The Hagiwara 

patent relates to specifics of the connection of the 

individual batteries in a battery bank. No claims are 

pending in this application which are drawn to this aspect 

of the invention. 

7 
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Again, the Examiner is respectfully requested to 

consider these documents, and to indicate that he has done 

so in the file of the application. 

Dated: z/nf r:-

8 

Michael de Angeli 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Patent Application of 

Severinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 

For: Hybrid Vehicles 

Hon. Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Examiner: David Dunn 

Group Art Unit: 3616 

Att.Dkt.:PAICE201.DIV 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Sir: 

The issued patents from which this application claims 

priority are being asserted against an alleged infringer in 

civil litigation in the United States District Court for 

the Eastern District of Texas. The defendants in that case 

have brought a number of new patents and other documents to 

applicants' attention. New documents have also been cited 

in a Complete Search Report prepared by the European Patent 

Office, dated May 5, 2005 (copy enclosed) against a 

European application claiming priority from the same US 

applications. These newly-cited patents and other 

documents thus located are listed on attached PT0-1449 

.forms, and are discussed below. The Examiner is 

respectfully requested to consider these new documents and 

to indicate that he has done so in the file of this 

application, and to then re-issue the Notice of Allowance 

mailed April 21, 2005. 

Citation of a document herein should not be 

considered an admission that the disclosure thereof is 

indeed relevant to the invention defined by the claims, nor 

1 
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that the document thus made of record is indeed effective 

as prior art under 35 use 102. 

It is respectfully submitted that although this 

Statement is being filed after issue of a Notice of 

Allowance, it is timely under 37 CFR 1.97 (e). The fee of 

$180.00 (per 37 CFR 1.17{p)) is enclosed. 

It is respectfully submitted that none of the newly

cited patents or other documents made of record hereby 

disclose or suggest the invention claimed herein. Early 

and favorable action on the merits of the application 

specifically, issue of the patent, the Issue Fee having 

been paid concurrently with submission of this Statement -

is earnestly solicited. 

2 

Respectfully submitted, 

~~--
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

e the Patent Application of 

serial No.: 09/822,866 

Filed: April 2, 2001 

For: Hybrid Vehicles 

•· . 
Examiner: N/A 

Group Art Unit: 3619 

Att. Dkt.: PAICE20l 

Hon. Commissioner of Patents and Trademarks 
Washington, DC 20231 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Dear Sir: 

Listed on attached PT0-1449 forms are a number of new 

patents discovered after filing of the above application. 

Copies of the listed patents are enclosed. The Examiner is 

respectfully requested to consider these patents with respect to 

the claims of this application. 

The relevance of the newly-listed patents may be summarized 

as follows: 

US patent 6,307,276 to Bader shows a hybrid drive system 

comprising an engine, a traction motor coupled to the 

countershaft of a multispeed transmission, and a controller which 

determines a running average value for the vehicle's "required 

driving torque". The engine output power is then varied as the 

average required power changes. The specification and claims 

give examples of 15 and 50 seconds as the time period over which 

the average is calculated, and it is made clear that the engine 

power is varied accordingly slowly. Where the engine power is 

insufficient to satisfy the instantaneous torque requirement, the 

battery is used to supply power to a traction motor; conversely, 

when the engine is producing more power than is needed, the 

excess is used to charge the batteries. 

Insofar as Fig. 2 of Bader suggests that the "required 

drivi~g torque" can be negative (for example, a negative torque 

can be considered to be applied to the motor/generator(s) by the 

kinetic energy of the vehicle, i.e., under deceleration or 
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descents, for regenerative braking), this parameter might be 

misunderstood to be generally comparable to the "road load" 

parameter, which is analyzed by the present system to make its 

mode switching determinations, as illustrated by Figs. 6, 7, and 

9. However, Bader•s "drive power P0 can be calculated from the 

torque M0 and the rotational speed n 0 ''. Col. 4, lines 21-22. 

Hence the "drive power" is not in fact suggestive of applicants' 

road load, since the engine output, i.e., "the torque M0 at the 

gear input" (col. 4, line 18), cannot be negative. 

In any event, there is no suggestion in Bader of changing 

operational modes of a hybrid vehicle responsive to the value of 

the "drive power P0 ", whether or not this is fairly equivalent to 

the road load. As made explicit by the relevant claims 1 - 9 of 

this application, according to an important aspect of the 

invention the vehicle is operated in different modes according to 

the road load (among other variables), and so that the engine is 

operated only under sufficient load to make its operation 

efficient. For example, when the road load is low, e.g., at low 

speeds, the engine is run only as necessary to charge the 

batteries. By comparison, in Bader it appears the engine is to be 

run constantly, and its speed varied slowly in accordance with 

the then average value of drive power. Bader thus fails to teach 

an important aspect of the invention. 

Nii patent 6,131,680 is directed to a hybrid vehicle wherein 

an internal combustion engine and first and second motors are all 

connected to one of the sun gear, the planet carrier, or the ring 

gear of a planetary gearbox. Nii adjusts the relative gear 

ratios according to the torque required, which is apparently 

derived directly from the position of the accelerator pedal - see 

col. 22, lines 27 - 30. The Nii hybrid is operated in different 

modes depending on the state of charge of the battery, and the 
torque required. See Fig. 9. Under certain circumstances the 

planetary gearbox may be locked-up to avoid inefficiency. See, 
e.g., col. 9 line 1 - 7, and Fig. 10. However, the modes shown by 

Nii are not the same as those used by applicants, although there 

2 
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are some similarities. For example, as stated at col. 37, lines 

1 - 6, and in Fig. 26, Nii sets his engine speed to idle when the 

vehicle is being operated in "motor driving" (i.e., electric car) 

mode; this is highly inefficient, since the engine produces no 

useful power at idle. By comparison, applicants shut the engine 

off completely except when it is being operated at high 

efficiency. 

Mikami patent 5,83~,533 is discussed in the application as 

filed, but was apparently not listed on the PT0-1449 forms filed 

previously; this patent is acordingly listed on the PT0-1449 

filed herewith. A copy of this patent is also provided herewith. 

Stemler patent 6,300,735 relates to control of planetary 

gearboxes as might be used in hybrid vehicles to control the 

torque supplied by the internal combustion engien and electric 

motors. Such a gearbox is not a feature per se of the invention 

described by the claims of the present application. 

Yanase et al patent 6,318,487 shows a scheme for braking a 

hybrid vehicle when the battery is fully charged, so that 

regenerative braking would be inappropriate, and whereby friction 

braking is avoided; specifically, the engine is motored, so that 

energy is consumed by compressing air in the engine. This is not 

a feature of the invention defined by the claims of this 

application. 

Oeguchi et al patent 6,278,915 shows a control system for a 

hybrid comprising a continuously-variable transmission, wherein 

the transmission ratio is set responsive to target values for the 

driving torque, the generated electrical power, and the engine 

speed. such a transmission is not found in the system defined by 

the claims of this application, and the control scheme described 

by this patent is irrelevant to the present claims. 

Oeguchi et al patent 6,190,282 relates to controlling the 

engine, motor, and clutch of a hybrid so as to avoid shock to the 

passengers upon clutch engagement. This is not relevant to the 

claims of the present application. A similar Deguchi et al 

patent, 5,993,351, was made of record previously. 

3 
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Obayashi et al patent 6,232,733 appears to be a further 

development of the invention described in Egami patents 5,789,881 

and 6,018,694, previously made of record. All three of these 

patents relate to operating the electric motors of a hybrid to 

reduce vibration when the engine is started. This is not a 

feature of the claims of this application. 

Friedmann et al patent 5,788,004 shows a control system for 

hybrid vehicles wherein the overall system efficiency is 

continuously optimized by adjustment of the operational 

parameters of the various system components. 

Kashiwase patent 6,146,302 shows a drive system for a hybrid 

wherein an engine and first motor are connected to the ring gear 

of a planetary gearbox, a second motor is connected to its planet 

carrier, a transmission is connected between the planet carrier 

and the road wheels of the vehicle, and clutches are provided to 

engage two of the sun gear, planet carrier and ring gear. No such 

planetary gearbox is required by the system of the invention. 

Frank patent 6,116,363 is stated to be a continuation-in

part of patent 5,842,534, already made of record and disucssed in 

this application as filed. Both of these Frank patents disclose 

a braking system for a hybrid vehicle wherein the first 30% of 

pedal travel initiates regenerative braking, while the latter 70% 

of pedal travel initiates mechanical braking. See also Frank 

patent 6,054,844, already of record, which limits the braking 

torque to be provided by regenerative braking as a function of 

vehicle speed. 

Maeda et al patent 6,074,321 shows a transaxle for a hybrid 

vehicle having a specific construction that is not particularly 

relevant to any of the claims of this application. 

Moroto reissue patent Re. 36,678 is a reissue of patent 

5,513,719, already of record. 

Finally, Severinsky et al patent 6,338,391 has recently 

issued on application Serial No. 09/392,743, that is, is one of 

the parent applications. 

4 
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. ' 

An early and favorable action on the merits of the 

application is earnestly solicited. 

1-/q/0·2-
obea7 

5 

~~~ =i Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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HE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the~Patent Application of 

Severinsky et al 

Serial No.: 09/822,866 

Filed: April 2, 2001 

For: Hybrid Vehicles 

Examiner: David Dunn 

Group Art Unit: 3616 

Att. Dkt.: PAICE201 

Hon. Commissioner of Patents and Trademarks 
Washington, DC 20231 

SECOND SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Dear Sir: 

Listed on accompanying PT0-1449 form(s) are a number of 

additional patents that may be considered relevant by the 

Examiner to the claims of this application. These patents were 

identified in supplemental searching conducted after the filing 

of the application. Copies of the newly-cited documents are 

provided herewith. The examiner is respectfully requested to 

consider these documents in connection.with the patentability of 

the claims of this application. Citation of these documents 

should not be construed to admit they are necessarily statutory 

prior art effective against this application. 

The relevance of the documents thus cited is as follows: 

Goehring et al patent 6,394,209 discloses a hybrid vehicle 

in which the internal combustion engine is stated to be operated 

only at or near full load. To thus operate the engine of the 

vehicle of the invention is an object of the invention, and a 

limitation to that effect is present in claim 1 of the 

application as amended. However, the Goehring reference refers 

only to a serial hybrid, and therefore does not teach a hybrid 

vehicle operated in different modes responsive to the road load, 

as also required by claim 1. 

Tabata et al patent 6,081,042, to be candid, is extremernly 

difficult to comprehend. It does appear that Tabata shows a 

hybrid vehicle which can be driven by a motor/generator, an 
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engine, or both, the operation mode to be chosen based on "the 

currently required output Pd" and the battery state of charge. 

See Fig. 6 and cols. 17 - 20. Insofar as understood, the value 

Pd is not the same thing as applicants' instantaneous torgue 

requirement or road load RL. Pd is defined as "an output of the 

hybrid drive system 210 required to drive the vehicle against a 

running resistance. This currently required output Pd is 

calculated according to a predetermined data map or equation, on 

the basis of the operation amount eAcof the accelerator pedal, a 

rate of change of this value 9~, running speed of the vehicle 

(speed N0 of the output shaft 19) or the currently established 

operating position of the automatic transmission." Col. 18, 

lines 34 - 42. 

Another Tabata patent, 5982,045, is directed to control of 

mode shifting in a hybrid such that transmission ratios or torque 

distribution ratio changes are prevented from occurring 

concurrently with mode shifting, the goal evidently being to 

smooth mode shifting. No disclosure of control of mode shifting 

responsive to a quantity comparable to applicants' road load is 

apparent. 

Lawrie et al patent 5,993,350 discloses an "automated manual 

transmission clutch controller" which purports to combine the 

advantages of conventional automatic and manual transmissions. 

Mode shifting is evidently carried out responsive to any or 

several of various "information .. includ[ing] vehicle speed, RPM 

or the like .. [or] other vehicle condition signals". Col. 8, 

lines 37 - 49. The disclosures of three further Lawrie and 

Lawrie et al patents, 6,006,620, 6,019,698, and 5,797,257 appear 

to be essentially identical. 

Nagano et al patent 6,059,064 shows a hybrid vehicle and 

appears to be directed to improvements in the braking system 

employed; these include using a prime mover (e.g., an electric 

motor) on one axle and another, e.g., an IC engine on another 

axle. Hill-holding is also addressed, as is anti-lock. The 

improvements in brake "feel" addressed in the present application 

do not appear to be discussed by Nagano. 
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The Examiner is respectfully urged to consider these patents 

in connection with examination of this application, and to 

indicate that he has done so in the file of the case. 

Dated 

Respectfully submitted, 

~~ 
Michael de Angeli 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of 

Severinsky et al 

Serial No.: 09/822,866 

Filed: April 2, 2001 

For: Hybrid Vehicles 

Examiner: David Dunn 

Group Art Unit: 3616 

Att. Dkt.: PAICE201 

Hon. Commissioner of Patents and Trademarks 
Washington, DC 20231 

THIRD SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Dear Sir: 

Listed on accompanying PT0-1449 form(s) are five Japanese 

patent publications that may be considered relevant by the 

Examiner to the claims of this application. These publications 

. were cited by the Japanese Patent Office in an office action 

dated September 2, 2002 in connection with prosecution of a 

Japanese patent application corresponding to the parent US 

applications, Ser. No. 09/264,817, now patent 6,209,672, and Ser. 

No. 09/392,743, now patent 6,338,391. A copy of a translation of 

this Japanese office action is attached, and copies of the newly

cited documents are provided herewith marked (1) - (5), in 

accordance with the Japanese Examiner's usage; copies of 

uncertified, partial translations of references 1 and 4 are also 

provided. The Examiner is respectfully requested to consider 

these documents in connection with the patentability ·of the 

claims of this application. 

The relevance of the documents thus cited is as follows: 

Japanese utility model registration 63-82283, published as 

"laid-open No. 2-7702", which was referred to in the Japanese 

office action as Reference 1 (a partial noncertified translation 

also being supplied), shows a hybrid vehicle comprising an 

internal combustion engine, an electric "traction" motor for 

providing additional torque to the wheels of the vehicle, and a 

1 



BMW1012 
Page 1187 of 1654

second electric motor that can be operated to also supply 

additional torque to the wheels or operate as a generator to 

charge the battery during braking or hill descent. Typically, 

such hybrids are operated in different modes depending on whether 

the vehicle is sitting at a traffic light, accelerating, cruising 

on the highway, and so on. The same is true of the vehicle of 

the present invention. 

In order that the hybrid vehicle can be made commercially 

acceptable, it is important that the "mode switching" decisions 

be made by a microprocessor or the like instead of the driver. 

Various references teach making this decision in different ways. 

Reference 1 does not address this question. Commonly, as in 

Japanese published application 06-080048, cited by the Japanese 

patent office as Reference 3 (which corresponds to US patent 

5,697,466, already of record), the decision is made based on the 

degree to which the driver has depressed the accelerator pedal. 

By comparison, according to the present invention, as discussed 

extensively in the earlier prosecution of this and the parent 

applications, the mode switching decision is made based on the 

vehicle's instantaneous torque requirement or "road load" RL. 

As previously, it is important to emphasize exactly what the 

terms "road load" RL means as used in the present claims, to 

distinguish over the art. "Road load" is a somewhat subtle 

concept, since during many phases of vehicle operation the road 

load quantitatively resembles, for example, the operator's foot 

pressure on the accelerator pedal, or simply the engine output 

power. However, the road load as used herein is neither of 

these. "Road load" as used herein is simply that amount of 

torque that must be supplied to the vehicle wheels in order to 

carry out the operator's current command. 

Note that "road load" as thus defined can be positive, as 

during highway cruising, 11 highly 11 positive, as during 

acceleration or hill-climbing, negative, as during hill descent, 

and "heavily" negative, as during braking. Figs. 7 and 13 show 

2 
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this clearly, and it is explained in the specification of the 

application as well. The flowchart of Fig. 9 illustrates 

precisely how the mode switching decisions are made responsive to 

road load (with an additional variation possible based on the 

battery state of charge.) 

The fact that according to the present invention the mode 

switching decisions are made responsive to road load, a quantity 

which can be positive or negative, distinguishes this invention 

from all prior art of which we are aware. It will be appreciated 

that making all of the mode switching decisions based essentially 

on monitoring this single variable (with subsidiary attention to 

the battery state of charge, as below) greatly simplifies the 

decision-making process, as compared, for example, to a system in 

which the operator's foot pressure on the throttle and brake 

pedals must be continually monitored. 

The new references made of record hereby does not show this 

invention. Reference 1 does show a hybrid vehicle having 

components arranged comparably to those recited in claim 1, but 

there is no mention of the manner in which the mode-switching 

determinations are made. The Japanese Examiner made the comment 

that "the vehicle is operated in a plurality of operating modes 

in response to states of operation such as a load of the vehicle 

and the like", apparently based on the description in reference 1 

of vehicle operation in different modes depending on the driving 

conditions. However, we find nothing in reference 1 that 

suggests mode switching based on road load as defined above. 

None of the other references cited by the Japanese Examiner 

and made of record hereby (nor any of those previously made of 

record, of course) supply this deficiency of Reference 1. The 

Japanese Examiner cited published application 06-144020 (~eferred 

to as reference 2) against claim 1, for showing that the first 

motor also starts the engine, and cited reference 3 against claim 

2, for showing that the state of charge of the battery can be 

considered in mode switching. 

3 
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More specifically, in his remarks concerning claim 4, the 

Japanese Examiner asserted that reference 3 describes mode 

switching responsive to "road load (a press down amount of an 

accelerator pedal) (see [Fig. 3]) or the like". As above, "road 

load" as used in this application is something quite different 

than the degree to which the accelerator pedal is pressed down; 

for example, the latter cannot be negative, and road load as used 

herein can decidedly be negative. We have reviewed US patent 

5,697,466 (which corresponds to Reference 3) in detail and it 

shows nothing comparable to mode switching based on road load as 

used in this application. 

Claims 8 and 9 of this application are directed to the 

"turbocharger-on-demand" concept, which was an important aspect 

of the invention in parent application Ser. No. 09/392,743, now 

patent 6,338,391. Claims 15 - 20 of the Japanese application 

recite this concept, i.e., that of a turbocharger that is 

operated only when the road load exceeds a predetermined value 

for more than a minimum period of time. That is, the 

turbocharger is not operated continually, as in the usual prior 

art vehicles, but is only operated when needed, i.e., when road 

load exceeds the engine's normally aspirated torque capabilities 

(i.e., RL > MTO); moreover, the turbocharger is operated only 

when RL > MTO for more than some predetermined period of time T. 

This is an extremely powerful concept, and one which is only 

applicable to a hybrid vehicle. Providing the turbocharger on 

demand allows the engine to provide additional torque when 

needed, but to operate as a smaller, more efficient engine at 

other times. 

More specifically, in a conventional turbocharged vehicle 

the turbocharger is spinning constantly, so that a turbine driven 

by the exhaust flow drives a compressor forcing air into the 

engine. The main problem with turbochargers as thus used is poor 

throttle response or "turbo lag", that is, a substantial time 

delay between the driver calling for more power by pressing on 

4 
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the accelerator pedal and the engine's response. While some 

progress has been made, mostly by use of smaller turbochargers, 

this problem is inevitable to some degree, since it takes some 

time for the turbocharger to "spool up" to its full speed. 

The Japanese Examiner cited Japanese published application 

55-069724 as reference 4; as noted, a partial noncertified 

translation of this reference is also provided. Reference 4 shows 

a turbocharger which is operated on demand, in response to a 

"load detecting means"; this is the first reference we have seen 

showing this concept. There is no suggestion of use of this 

turbocharger in a hybrid vehicle. A conventional (i.e., non

hybrid) vehicle fitted with a turbocharger of this type would 

have extremely poor throttle response if used to provide 

additional power for passing (i.e., overtaking) or hillclimbing; 

the "turbo lag" inherent in operation of a turbocharger starting 

from zero rpm would be on the order of tens of seconds, which 

would be totally unacceptable for a consumer vehicle. Possibly 

such a system would be useful in heavy truck operation or the 

like, where the load will vary significantly depending on whether 

the truck was loaded or not; in that case, the operator could be 

the "load detecting means", i.e., could throw a switch when he 

knew high power would be needed for an extended period of time. 

By comparison, a turbocharger can be employed "on demand" in 

a hybrid vehicle according to the invention without poor throttle 

response caused by turbo lag, and without requiring any 

intervention by the operator. This is simply because the 

traction motor can be used to supply the vehicle's torque 

requirements in excess of MTO. Thus, when RL > MTO, the traction 

motor provides the additional torque required. If RL > MTO for 

longer than T, the turbocharger is activated and begins to spin. 

When it is up to operating speed, the traction motor can be 

deactivated. All this is shown clearly by Fig. 13, and would not 

be possible simply given the turbocharger-on-demand of Reference 

4 in a conventional, non-hybrid vehicle. By comparison, in the 

5 
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present vehicle, at no point are the vehicle's torque 

requirements not met; therefore there is no "turbo lag". 

It is apparent that this advantage can only be achieved by 

use of a turbocharger on demand in a hybrid vehicle. No 

combination of references can fairly be said to make this 

obvious. Specifically, the Japanese Examiner's comment as to 

claim 17, 11 it is a usual matter to control a turbocharger in 

response to a road load or the like" is not correct, for several 

reasons: no reference shows taking any kind of control action in 

response to road load as claimed; no reference suggests combining 

the turbocharger on demand of Reference 4 with a hybrid vehicle; 

and certainly no reference suggests the complete elimination of 

the turbo lag problem thus achieved, while at the same time the 

vehicle's useful load range is greatly broadened. 

Finally, Japanese published application 04-274926 (Reference 

5) was cited for a showing of preheating a catalyst before 

starting the associated engine, which is not a feature of the 

present claims. 

The Examiner is respectfully urged to consider these patents 

in connection with examination of this application, and to 

indicate that he has done so in the file of the case. 

Dated 

6 

~ 
Michael Be Angeli 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Patent Application of 

Severinsky et al 

Serial No. : N/A 

Filed: Herewith 

For: HYBRID VEHICLES 

Examiner: N/A 

Group Art Unit: N/A 

Att. Dkt.: PAICE201.DIV 

Hon. Commissioner of Patents and Trademarks 
Washington, DC 20231 

INFORMATION DISCLOSURE STATEMENT 

Dear Sir: 

This application is a divisional of Ser. No. 09/822,866. 

Incorporated herein by this reference are the original and three 

supplemental Information Disclosure Statements filed in the 

parent, copies of which are enclosed herewith. These, together 

with an Examiner's Notice of References Cited, a copy of which is 

also enclosed, collectively list all of the art deemed relevant 

to the claims of the application. Copies of the references were 

provided in the parent or in the applications from which it in 

turn claimed priority and thus are not being provided herewith. 

The Examiner is requested to indicate that all of the art thus 

listed has been considered. 

Early and favorable action on the merits is earnestly 

solicited. 

1 
Dated 

Respectfully submitted, 

~ 
Reg. No. 2 7 , 8 6 9 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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D STATES PATENT AND TRADEMARK OFFICE 

In re the Patent Application of 

Severinsky et al 

Serial No.: 09/822,866 

Filed: April 2, 2001 

For: Hybrid Vehicles 

Examiner: N/A 

Group Art Unit: N/A 

: Att. Dkt.: PAICE201 

Hon. Com.missioner of Patents and Trademarks 
Washington, DC 20231 

INFORMATION DISCLOSURE STATEMENT 

Dear Sir: 

Listed on attached PT0-1449 forms are the issued patents and 

literature references considered to be most relevant to the 

patentability of the claims of this application. Copies of the 

patents listed on page 15 of the PT0-1449 are attached for the 

convenience of the Examiner, as is a copy of German patent 

1,905,641, with uncertified translation. Copies of the other 

listed references were provided to the Examiner in connection 

with one or both of patent applications 09/264,817 and 

09/392,743, so additional copies are not being submitted 

herewith. 

Comments on the relevance of the new references which are 

material to the claims of this continuation-in-part per se are 

found in the application as filed, while the comments on these 

references found in the prosecution files of the two parent 

applications are also incorporated by reference herein. 

Early and favorable action on the merits is earnestly 

solicited. 

~ Michael de Angeli 
Reg. No. 27,869 
Suite 330 
1901 Research Blvd. 
Rockville, MD 20850 
(301) 217-9585 
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YES NO 

OTBBR DOCUMBN'.tS Unelucling Autnor, Title, Date, Pertinent Peqe,, &tel 

' '- ' l 

,u»IIMER \~ ~ )o11TE COIISIDEAED ti JI 'I ID l/ 
,E.'t,\."IJ"ER: 1n(ti,al if citotion coruiidoud, whotnor or not citadon is in conf~nianca

1 
with MPEP S609: 

~cnforDance end not con.sidecod .. lnclWS• copy oC t.hi:s forra wit.h n.u,~ COODunicat.ion to tho applicont, 
Draw lin• tnrough citation if not in 

Page 4 of 15 
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e. e 
il)ocKET 

PAICE201 ~[CAtIOII .......... BR 99f...P4S, ......... 
INFORMATION DISCLOSURE Cl'J:ATION 1,,1,,LIC'.AIIT -fl .· ......... 

Severinskv 
•• .. JI,\ ,.. ~ .... I,. • 

IN AN APPLICATION et al 

"'""° Dt.ta 
0•102101 ~ NIT U111, 

NIA 

. ... 
ElWll•D CIOCllMENf IM4lliR CATI! KAMB Cl.ASS SUIIC'lASS FHINO ti,\U 
tNttU.L 

0~ c:; i "I 41 i:. n 11 it Q/OA -
: 

/ 

c; l " " i ., n12la q /Q? 
. ..... ,., 

c:;h n14 4 l 4 ln 1 /QA 
. _ .. .. , 

I c;. i 4 Q 1 c;. a 1n1i:- 1/01! 

I 
c; i A .tl, c; i 114 1')/00. - . 

1 ........ .: C: ? 
I i 

r: iA ?i1 ? ! A in , n/Qt:1 'W' ·- ,.__ - ..... 1 .. 01\ e,r,. , 
c;.lA ?it:. t:.l7h , n ,ao. ..... ,. , 
c:!e 4 l t:. ; i 

1 i 5 ic: , ? /QO. "'--.!-. -\..: ...... "', 
c;.i A 4 i ,; ., 1 -:a i, , ? /0.0 In •. ,.,, ' --- ..... "', rl on l.:c , 
r. i c; Al ti. ,d 1 !"1 , .., /QI! L 

c; i ft 1 j c; A!oic: F. /Q'7 
_ .. .. , 

C: ! , 4iQ 
I : 

,;hh ,n/Q':1 ~•-•A 1 .... "', 
))1) c;. i c; Iii 8 c; i A lo. Q/QI:. 1 .. _ ... _, ..... 

OOClllfilfr HIJHlliR DAU CQIJITBY Ct.ASS SUBCLASS TIWISLATIO!f 

us 110 

O'rlll!!R DOCUMENTS (Including lwthcr, Titl•, Dat•, l'ort.1nent Peqe,, Etc) 

' t--- ~ I 

iEX<'NIHA \( ,/J\ A A 1 j_,._ ---- ~Tl! o:>t1S1Dl1R6tl 11 / 11 /0 "/ 
!ElWi1"&R: Initial i! clta'ticn considered, wnother or not citation ls J.n ccnCormance "ith HPllP S6091 Du" line thraugh citation it nOT. in 

onCotmAnce o.nd noi. con:,idered. Inell.Id• copy of thb fo..,. wit.II nut coa1:11,m1eation to the applicant. 

Page 5 of 15 
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e " ~ 
~ PAICE201 ~lCATXOll 

£R 09/822,866 
INFORMATION DISCLOSURE CITATION :mweut 

Sev~rinakv a:1 . " ···-· . - ... 
IN AN APPLICATION et 

)'1UIIO 0.T11 01/02/01 
~·-""' UltlT NIA 

' .. 
EXNIIND DOQRUIIT IMIIP. 0,,T6 IIAIII CLASS !MICU.SS FIU>IO Dua 
I•ittM. 

'jy) cd c; C: j A C: ! qi C: q/'11.,,n~ ,_ . ..... .. , 
i .ti ni-,., C: i Q t:. Joo . 

C: i '7 ., i ., Q l, 1 ':t /OD _ .. 
.. 1 

RjQ 
: 

C: i 7 Ai A .. D/OD . _ .. ~, 
c:: i c:. i:.!n Ai A S:. D. /Qt:. IIH i 

r: i ,:; i:.ln Q ! ':t !, -,/Q"J lt.J~ i 

c_iA ,:; ii:: ., ! ,:; l '!I "ll/00 .. I a+- .. 1 

c;, i ., id A l'\ini1:. A/OA .. . _ .. A, 

C: i 7 ci! 1 
: I 

Ai?h D/QA T ..... .. 1 
: : 

'7 j A !4 sd '7 QiQ Q/QA 
. ..... ..1 

tdA 0 j '- ,.!,1., Q/9A ..... ,. , 
r:;l A ca!o ? ! A!.: S:/qq .,.+, .. 1 

l~v : 
.,jgj., r::i A -:th 7/Q~ -... .. , 

DOOJIWIT NIJl1Dllll 0,.1£ OOIM'l'&Y Ct.ASS SUBC'U,SS TIWISLATIOII 

YES IIO 

O'.r11BR DOCUMBN'.rS 
(Including A.ut.hor, Tit.le, Dat.•, Pett.inent P.aiqea, &:tel 

~ - ,) 

' """I... . 
E.'Wll~&R \J/A~ ~ATI COIISlDSRID /1, /;r,ht/ 
EltAHtNER: trlltial iC citadon con,idared, what.llar or not citation L, in confolu.nce wl(h KHP S609; Dcaw line through citation H not 111 

onform,enc:.e and not consi.clered. tnclud• copy ot this form with nut cmaunkat lon to the applicant. 

Page 6 of 15 
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• 
·· INFORMATION DISCLOSURE CITATION i,.,,u

IN AN APPLICATION 

• 
PAICB201 =;'TX°" 09' 

Severinskv et al 
lru.11,a DAT& Otl 021 o 1 

~- ""' lllllT NIA 

I ft 

? ICHI 

? JQCI 

1? 19? _ .. ,,, 
.'1/Q7 rr,; ·-"',l ..... .. , 
.'.t/Q? ", .. -'-. .... ... ' 
4/Q? "'' ·-'-' ...... ... , 

A/QQ 

' I I 

s:.lR al-:i o.!a!r:. 
I I I : 

r.!1. r:.ih ahh O. /Q? - 1 1 

c; h ..,h .C.IQO. 
1 __ ._,_,.._ • ..t ...... 

""1 

i; l i; 1 i,; i; /Q.C. "'-"1 -- _ .. _, 
j 

c; in r:;. iii:; ., /Q? _.. "1 

c; l 6 
i 

'.t ! ., c: ,a., 
I Qi., "!.t ., /Q.C. ..,. __ , _, -- ...... ... , 

lll'.TII 

6 
'' ............ . 

1, 01'\ l.c ,: ., 

Cl.ASS SUBCJ.MS TI\Nl'Sl.\'l'tOII 

YBS 

OTBBR. DOCUMIN'.rS C1nclwli"9 .t.ut.hor, tit.le, D.au, Pertinant. Pa9H, Et.cl 

' 
~Tl CONSIDl!.11.ED 

IEXAKINER: loiti';;l it cicut.;.. conoldered, Whether or nor. cltotion .Is in confon11•nc• wit.II MPSP S609: Dr- lin• through cit.at.ion i! not ln 
onformenc• and not conoldered. Include copy of thh form witl'I next cClllllllW\lcaHon t.o t.h• applicant.. 

Page 7 of 15 
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" DXICIT ~lc:ATlOII _99LB2:2, &6~ ...._ PAICE201 £11 

INFORMATION·DISCLOSURB CITATION 111n~u:-1n· . '~ .... ···, . .. "'•· '' . •:, 
IN AN APPLICATION severinakv et al 

flLIIIO OAT& 04/02/01 
~- Ntr """ NIA 

I "" -· ... IX>CIIK1!ll1' NWm u DATll: IIAHE CLASS SU11Ct.NiS FILIIIO ~11 
I•ITIAL 

10_,) 411 c; i4 , i .4 L'J. in 10" - . 

41 f. qi., '-it.in 1 n /A"J u.. ..... .. , 

r. i A '1 1 , '1 i .ti 1 1, /0.~ , ...... , &--- 0 .. .. , 
Ii i 4 

I I 

q ls; qioh "I /011:. tn~ .... 

Ii l i:. ., i ., 
l i 

q: '.'> !n Q/Q'7 L 
0 .. ~, 

: : 
Iii A ., i ,:. ,. hi, , n 100. ....... , 
c; ! ., c; i '7 , : c;.,, c;. Jao. ·- ...... ·~, 
,do , ! 8 6i9!4 1 11'\I"\ "'-·-: _ .. ,., 1'7n, 11 n" 

i 
Qi3 '1lr.l, ' r. i 9 , 1 /QQ ........ , IA.,., C 

c; i c; l:.!8 n1 ?l-:a 1 n IOI! ..... .. , 
: ! 

i. ! A q!n c;ic;!r. A/QQ lll 11--

j ,:;.; , '7 i? '1 j A 14 , ., /Q"J ··----1 .. .T .. 

))j) 4(4 4j4 ? i Air. A/AA ....... , 

DOCtlHIINT NtlllHI\ DATIi <XMITIIY CLASS SUllCLASS TIIAIISLATIOII 

Y1!S II() 

O'l'IIBR. DOCUMBN'?S llncluding iwu,or, Title, Dote, l>ttct.inent. Pe9e.:1, &tel 

..... '~ t 

\1 /J t1M../- ~ pTE CONS IOSREI> 1, /J flAff i."<AHI~U -
11\<tial H 

I , 
jE.""1111611: tation can.,.1.derod, whether or not citation ia in confol'111&ftee with Hl'IIP $6091 Drew lino through citation Lt not ln 
icontonianee and not considered. Include c:opy ot thb fotD with neat COllmllnication t.o the Gpplicont. 

Page 8 of 15 
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..... 

e e 
kPLICATlOlr 

PAICE20l ~sa -c::-G9 1&22,866 
INFORMATION' DISCLOSURE CITATION AnLtalll' 

IN AN APPLICATION Severinskv et al 
Ftu .. OAtt Ot/02/01 f-' ""'Ulllf NIA 

• Q 

ooc:tllG>IT NUNllllll DATE 

1 /At:. v ....... 

1/A§ 

4 /ru:. . .. .. ,., 
1/At:. 

A/QA ic,-~-, <>+- :,1 

. : : : 
C.:1 A'6 6:4!0 

1/Q~ ~~---~{ ....... , 

• . . i 
C. ! R qi R , ! 8 !2 4/QQ ~ .... ,., 

., /Q/J. 

!;;/qc 

1 /QA 1t ........ ....... , 

IU'> : i ; 
c;.h 1 !':I 4:?ls. ....... , ., /QQ 

DATE 

CLASS SV8CLASS 

O'rBSR DOCtJMENTS (Incllldlng ,\\lthor, T1tle, Dllte, hctlnent. PogH, Bt.c) 

I 

NO 

:&x.AHl"Ell: !nidal J.C ~it,°'ion ·eon:tl.de<ed, wheth .. or Mt citation 11 in eon(oe"4nc/ with HPIP S609: Draw line through citation if not in 
l:onf~runce ond not eon1idued. tnclucse copy oC this Coem with nut eooawnlcatlon to tho appllcar,t. 

Page 9 of 15 
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" 
PAICE201 ~~~tlOII -~ 

INFORMATION DISCLOSURE CITATION i'.!',u_., 

IN AN APPLICATION Severinakv et al 

eic.u,1..u. 
IJftTUJ,, 

.-

~) 

c:h 1 i-.1 4\.,;,:;. 

: I 

c.h ?ls:; nl1.i4 

Ai i::; 

: : 
C. h ,·h!i:: 

C. i7 Al 1:i , ! ':t ! ., 
• I 

C. i-, A!C: 1 i '2 i a 

c; ! § 

I ! 
.::L. ., ! ., ! .. 

FIUIG O.n Ot/02/01 ,._ Jurr UlllT N /A 

I c, 

DATB IIAIII 

1n/QA .,_,_ .. __ ...... , 
?/QA 

?/QA u .............. , 

1n/gA . ' .... ,., 
I. /Qi:; - , ..... Al 

11/QA ru41,,~-1 ..... sl 

':t /QQ. ....... , 
....... , 

7 /9A ,._.__, __ At- al 

'7 /QA ll'A 1 ....... , 
? /qA 'D61tul 

' . 
,n,at:.. u--1..l .1-

CLASS SU8C1..ASS FtLIIG DlTI 

DAT& CXJ.JIITlY CLASS S1Jl1C1JISS TJUIIIISLATI0lf 

ns Ill) 

OTBBR DOCUMBN'rS Uncludin',I Aut.110,, Title, Dote, Pertinent Po90•, Ste) 

~TE 0:)115101111ED 

EXN<IIIIII: r1Ut.i•l if citation ccnoidorod, wl\ather oc not citation i, in col.tor..lnc• ~ith KP6P S60~: O,aw line throw;h citation if not in 
c<!'ntor.....,co ond not con3Ldorod. Include copy of this (orm with n•~t cCllll1lalnicaUon to tho applicont. 

Page 10 of 15 
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e • =T PAICE20l ~ICATtOII 
Bl\ _-09/822, S66 

I INFORMATION otsc;I.QsQRE CITATION llnUQll't 

IN AN APPLICATION Severinskv et al 
. ·~. - . 

r,u.., o..n Ot/OV01 ti- Mr \llllT N/A 

• .. 
s:u,,,w .. DOC11NEN1 IMIBEII DIITS KAME c~s S\JllCUSS FILING Dl<TI 

l"lflAL 

I).) r:. i 4 a!? , 1 Q 1n ?/Qt:. ., __ .. ' .. _ 

i:;,1 4 .a 11 , 1,1., A/Or:. 1v ..... h• ... _ 

c; i c; c;la 1 I, !i. Q/Qt::. 

c; i i:; i::.i 8 1 j 7 i.1 Q/Ot:. 

s;: i ., . 
c;)Qi., Ai A A/QA "'"', . .... 21 

C: i ., AL:l 
: : 

o!nb A/oo ,.,_. ---
I 

Qi 1 41,i,-i;l-, A/aa 

C: i ":l ., ! 1 A!1.\A I. JO.A ., -- -

.. i .. l I : 

4: 'i qi? !A A/O.I! w1'~...._ __ J 

.. ! ., 
: 

qi,;. !n Q ! 1 ":l /0." ' _ .... , 
s;: i? ,d r: ? i 1 i1 in ,a-:i 1rr, ... _ 

c; i,. t:.14 ,d1ii:.: Q/Q? ,,.,.._.,, ...... , 
'Dt) C: J A t:. i ':I '!Qi.ii. , n Jo.r:. 

··- .. ....:I .1 -- • -

DOC11111tlf1 IIUHIIER DATS CQJIITIIY CIJISS SU8CU\S!I TIWfSU.TIOtl 

ygs IIO 

OTBBR DOCUMEN'tS (lncluding Aut.llo•, Title, Dar.e, Petdnent Pages, Ste;) 

- '~ 

!lU\HllfEll "i~AA!t1/ J»,u <X)IISl06P.ED I I /Jq /,.,i..j 
'EXNll"6R: tnidal 1' dtat1on conddored, whetnec or not. c:Lr.adon h in ccmfo.....,nc: wl{h IOSP 5609; Draw line through cltatlcn Lf not ln 

onrormance and not eon,icl••ed- tnclud• copy of tl\1' for,:, wltll nut. CC1111DW1lcad"" r.o t.llo epplicent.. 

Page 11 of 15 
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e e 
. , : ~lC:,.TlON -----PAICE20l ll oQ,~,a66 

INFORMATION DISCLOSURE CITATION ~..,- • ... r··,<1r,,, .. .. '' ,,, . .. 
IN AN APPLICATION Severinskv et al 

irll,1*' DlTI 04/01(01 
~- Altt Ulln N/A 

I ... 
l!lwolNJII txXlJl\£1fT IMGIU. OATS MAKS cu..ss SllllCI..US F 11.I lllS D,\ff 
lNITIAl. 

!))) Ci j i:; i:; 1? c. i .. le. 1n/a&.. . _ .. 
A1 

i 
th ., l , ia s;.,,ai::. sis ....... 1 

" i c:; 1 l '\\ "7; 1 lA C: /QI,, - _ .... , 
s; j A .'3 i '\\ n/.,j., i 1 /QA ,.,...,, 1.-

c;:1 A d j 1 ? in i, 11 /CIA ~ ...... _, 

C. ! A A 17 ,. I., in ';t/QQ ~ -+- _, 

c; i A f;i, 4l q l, , /QQ y,.,,..,... ..... "', 
,:;.i,. ':Ii, Cl 1 A !'7 r..131 .,,_ ...... , - ........ , 
Ii i ,; 4 i, , ! , iq 1 q f A J:.IIJt'r' . ... .. ,., 
c;.1·,;. 41.t ? ln1n J 91 A ,o,,,J{"" iv ........ 

l -
c. L, A!Q n ini, ., /0.t:.. v ....... 

c; ! ,. " i ':I -:aini? A/~ io ............... "'1 

-I~ rd'\ c:; in n i '\\ i, ~ ~;QJI '"'··-~ ··--"' ...... _, 
, 

DO('UMJDI? ll\ll1BEI\ CIJ'.T8 CIOUlffRY Ct..\SS SUIICUSS '1U111SU.T10tr 

YES IIO 

O'.rBER DOCUMBH'rS 
etncludinq Author, Title, Doto, Pertl11011t Pagu, l!tCI 

- " '"\ . .... - l 

1£.'\MUIU. '\J /A AA", /- lo,.n CONS ID&RED II /11 ltJV 
11.xAAINER: tnit1~1 1f dta~·(o'n e<ll'lllidued, whethot o, not citotion io in /.onfor.:ar.c; with HPtP S609; Draw llH through citation if noe. in 

.::on!oraanc• and not con,ldered. [ncluda copy of this toni with nel<t cot101uni.eotion to the opplicont • 

Page 12 of 15 
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e • 
blan 
IMu,c..,. PAICE201 ~~T[ON , 89f822,B66 

I INFORMATION DISCLOSURE CITATION 
~lJCNff 

,. , ...... ; ... ,,;I 

IN AN APPLICATION Severinskv et al 
IF1u111 Du1 04/0Z/Ol F AJlff u..1, NIA 

• tl!t 

bWIND COCUMIIIT IIUMBH DATI IIAMll Cl.ASS SUBCLASS ru.1111 co.r, 
I1lt1AL 

Tii7 I; h 41 I; 7 l ,.!1 1 VIOA Ir: ...... ,,+ o.l 
Ri4fD 

, 
C. h ,h D/OA 

c:.h ., !-, Cl!CI!? "f £JOA 1ica ... 1 1 
: : 

I; i c:; Aiq 7 ! 4 Li , ., /Qt:. Irr: ... _ 

c:; i..~ 4 ! s; : i 
1 : .. :A. Cl/QA. ,,. : ...... 

i td 2 oioici 4lA 8/t'IQ '11'4 ...... 

I; 1,. ., 1 ., ? ! , !,. 1?/0/l ..... .,,., 
c:; i 4 Qi r:. g 1, !') 3 Mat:. 

I"!-.. •• - . T .. - ..... "'1 

c:; L, ala 4 jg ii:i 1?/0&. ~: .. _...,._ 

c:; / 4 cil2 1 j A lo ., /0&. ,1--

c:; ! 1 cii~ fl,!':\ 1 A ':t ,o,. .. 

,:; ! 1 2 i r; 4i1:.io 11:. /Q'J 

·I)n 4 j «: 
I I 

1 !, ni, i? 4 /t!H/1!: 
,_ -

OOCUMENT HIJHIIER DATI CllUIITR't Ct.ASS suacu.ss TMIISLATlOII 

ns IIO 

O'?BER DOCUMENTS Uncludi."9 Autboc •. Title, Date, Pertinent Page~. Itel 

--

"'" r---- ' ~ ~!NEil 1 )I\ AltJ h f,:i,.n CONSICEREO i I / 1 1 / n'-/ 
,El(AHI116R: Jn,r{l..i lC c.t.;'don cOftJllderod, whethu or not citation i, in conf~r ... nc; w1h, HPEP S609: Draw line throuqh citation H noo: in 
1i::onton1anco and not cond<lered. Include copy o! t.hb form with neat cam11w,icatlon to tho applicant. 

Page 13 of 15 
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e • 
ooc:nT J::1c:AT10ll ----- PAICE201 s• Q9LWFZ,866 

. ' INFORMATION DISCLOSURE CITATION 
IIHLICMT 

':'-' .. ,, •'·' ,, ........ 
IN AN APPLICATION Severinak.y et al 

~11.11111 DlT11 01/0Z/Ol ~Mrlllllt NIA 

' 
,,. 

EIWOI- CO<':Ul1UT IIIIMBIIII DATE IWll CLASS su~s ''"'*' 0..T& , lo1u.u. 

I~ 4 if. ~ j 1 " i c:: ! 41: 1?/Q.41: ~ trl ,J 
~ 

4 j Ii a!n Q ! Ai,_ ?/R? l'."1----

4/g c; i ':I Ii l 4 li:: 9/90 Irr~ "' 

c:.\g ? !, /, i'7 7/gq - I) I- ,J ,an Ill.I. Ii 
I 

~jA 
I ~1 J 1.in ? !Ala A Inn ; l4.,., 11 c;. 

: 
Qi'.) i1 

,,,j ,; ! n ? i" ., inn p-'- 1, t:1.n l,;.c;.. 2 

i:.in C'i l ':l Ai 4 i? A/00 1r; .... A. t· -I 4 '7'7 le;. 

5!7 g!, Ii l ':t i '1 t:. /QA. .. 
V 

5i9 3!4 ·.t! g i c; A/QQ 
..,._,A __ .. ~, f 8{) 66. 2. 

5!q lli. io ,.i,i~ 1 "/99 ,.,,_ ...... ' _ ... At 3'10 6Ji 
i i :· I 

I;; q Ai I. 1i'7:#. , , Jt:jg 

,;ln 1 l A 1 i Q iA , /nn . .... .. ~, 
':i)v i 

i; i 4 AiAiA )2.Z. 16 ,;in A Inn ~ . 

DOCI.IMllln' IAJl!.8&11 llAT&: <X1111TIIY a.ASS SUBCJJJ!I TIIHISU.TIOM 

't1l!I llO 

OTB'Bll DOCUMBNTS Uncludlr,.g Author, Titl•, Dau, Port.inane. Peoes, Itel 

. ' 

' ---...~ -..... 
i£JWCI116R ) AAM 7____. ~T6 C0~5ID£HD 11/19/ol/ 
L'(N!tt1Bll1 !nidal if cu-.a(i.on considered, whether or not c:itatl.on 1.., in con/on1411c~ with MPE~ 56091 Dr"" line through c:iutl.on if not l.n 
.:onfor....,,c• and not con$ldered. Includo copy of thl.o form wlth nut ccmaunication to tho applicant • 
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• • ,. 

.. 
DOCICST 

09/~ PAICE201 ~.lCAT!OII 
llll<IID IIR / ., INFORMATION DISCLOSURE CITATION 
ilnLICMI' ... 

IN AN APPLICATION Severinskv et al 
PELI., OATI 01102101 

~· Mlt t/111' N/A 

T a 

llX#UND DOQ.IH!IIT Mll!IIIP DI.TE IIAIB c:IASS SUBC:LMS FILIIIO DIIH 

IMITlAI. 

'DD 6io 
j 

n!cdQ .. j Q ti/rJD a~ 
1 .. -~-· .... ~--

.. 
: : .,.. 

I sln qiA '7hh A Inn . ....... , 
I 61, 

! 
6 i 1 -:i 1 e!4 ,., tnn ... _, _ ... _,1..1 .... .. , 
c; i q q l,:;. ':Ii 4/7 1? /00 

_ .. .,., 
11. f , 

. 
nlo nl,lr; Alnn .. .... ,., 

: 
~ ! 1 i; ! ~ IA \ ,;.i , 1n1nn "'--""'t 

I 4l7 
I I I 

., ! 4 A! 1 !1 , n 10.0. -
'1'5V I i i i 

c; i '3 ,h q !qi, 7 /Q/1. a ..... t 1 

i - i -T>u, ' I. - , . . . ~· 
; 
.,:4~ 

,r,~ 
II ·- . .. ~-... ~- .... _. -· ----.. '• -·--~ .. . . ,. . . . 

! : ff 
'."JI ........ 

• "7 ·-

'-LA) fi!2 oig 6 ! 7 !., 41n, .. -at. .... 

: i : 

OOCUllllT IIUICBBP. DI.Ta - CLASS SU'IIC1AU TM.IISLATlOII 

ff<; llO 

OTBER. DOCUMEN'tS I Including Author, nu •. Date, Partinant Pages, S:tcl 

... ,• 

<: i--
~~ I 

l,.'(»ll"U. "t A ;.._1 )_ ~TB C011SlD£ASD I/// 1 lo Y 
~XN!I "6 R: lnict'di' it ci ation ccn:,iderllld, whether or not citation i, ln confomence witb RPEP S60~; Draw line tbccugh citation i! not ln 
·.:nfonunca and not consldarod. lncluda copy of this for11 with nHt ca11aunlcaticn to the eppHcant, 
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This Page is Inserted 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. 

Defee in the images include but are not limited to the items checked: 

BLACK BORDERS 

0 IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

0 FADED TEXT OR DRAWING 

~URRED OR ILLEGIBLE TEXT OR DRAWING 

0 SKEWED/SLANTED IMAGES 

0 COLOR OR BLACK AND WHITE PHOTOGRAPHS 

0 GRAY SCALE DOCUMENTS 

0 LINES OR MARKS ON ORIGINAL DOCUMENT 

0 REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

D 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. 

.I 

A 
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UNITED STATES PATENT 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 

7590 

Michael de Angeli 
60 Intrepid Lane 
Jamestown, RI 02835 

07/11/2006 
EXAMINER 

DUNN, DAVID R 

ART UNIT PAPER NUMBER 

3616 

DATE MAILED: 07/11/2006 

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

10/382,577 03/07/2003 Alex J. Severinsky PAICE201.DIV 9389 

TITLE OF INVENTION: HYBRID VEHICLES 

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

nonprovisional NO $1400 $0 $1400 $1400 10/11/2006 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ~ ll!E. 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. lJllS. 
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 TOW ARD 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 TOT AL 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 TOT AL 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. 

II. 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. 07/06) Approved for use through 04/30/2007. 
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PART B - FEE(S) TRANSMITTAL 

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

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

INSTRl,JCTIONS: This fonn should be used. for transmitting the ISSUE FEE and .PUB!-[CA TIO~ FEE (if requii:ed). Blo~ks I through 5 should be completed where 
appropnate. All further correspondence includmg the Patent, advance orders and notification of mamtenance 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. 

Note: A cert1hcate of ma1Itng can only be used for domestic mallmgs of the 
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I ror any change or address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying 

papers. Each additional paper, such as an assignment or fonnal drawing, must 
have its own certificate of mailing or transmission. 

7590 

Michael de Angeli 
60 Intrepid Lane 
Jamestown, RI 02835 

07/11/2006 

APPLICATION NO. FILING DATE 

10/382,577 03/07/2003 

TITLE OF INVENTION: HYBRID VEHICLES 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1400 

EXAMINER ART UNIT 

DUNN, DAVID R 3616 

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

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

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

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

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Alex J. Severinsky PAICE201.DIV 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE{S) DUE 

$0 $1400 

CLASS-SUBCLASS 

180-065100 

2. For printing on the patent front page, list 

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

$1400 

(Depositors name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

9389 

DATE DUE 

10/11/2006 

(2) the name of a single finn (having as a member a 2 ____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. -------------

3. ASSIGNEE NAME AND RESIDENCE DATA TOBE 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 (N~ 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 of Fee(s): (Please first reapply any previously paid Issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 
0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit an_y 

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, prepanng, and 
submitting the completed apJ)licatton form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this fonn and/or suggestions for reducing this burden, should be sent to the Chief lnfonnation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, l'.O. 
Box 1450, Alexancfna, 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. 07/06) Approved for use through 04/30/2007. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

10/382,577 

7590 

Michael de Angeli 
60 Intrepid Lane 
Jamestown, RI 02835 

FILING DATE FIRST NAMED INVENTOR 

03/07/2003 Alex I. Severinsky 

07/11/2006 

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

P.O. Box 14SO 
Alexandria, Virginia 22313-14SO 
www.uspto.gov 

ATTORNEY DOCK.ET NO. CONFIRMATION NO. 

PAICE201.D1V 9389 

EXAMINER 

DUNN, DAVID R 

ART UNIT PAPER NUMBER 

3616 

DATE MAILED: 07/11/2006 

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

The Patent Tenn Adjustment to date is 263 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 Tenn Adjustment will be 263 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Tenn 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 Tenn 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 of3 
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. 
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Notice of Allowability 

Application No. 

10/382,577 
Examiner 

David Dunn 

Applicant(s) 

SEVERINSKY ET AL. 
Art Unit 

3616 

•• 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. ~ This communication is responsive to RCE fi/ed1/19/2006. 

2. ~ The allowed claim(s) is/are 82-122. 

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 (PT0-152) 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 ( PT0-948) 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. 0 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. D Notice of References Cited (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

/3. t?,?J Information Disclosure Statements (PT0-1449 or PTO/SB/08), 
Paper No./Mail Date 3/28/06".'1/19/06,. 

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

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application (PT0-152) 

6. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

7. D Examiner's AmendmenUComment 

8. D Examiner's Statement of Reasons for Allowance 

9.00ther __ . ~~---~c 
Primary Examiner 
Art Unit: 3616 

PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20060707 
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MAR 2 8 2006 

~-
4 ~AD~ y )loclCET PAICE201. OI~~TIOII 10/382,577 ~ 

INFORMATION DISCLOSURE CITATION 
IU'••, ...... Severinsky IN AN APPLICATION et al 
FILING l/7/2003 ~"Ollt Al'.T UNlt 3616 ))An 

' A 

l:lWIIJIU DOCUMENT NUM!l&R DATE KAKE CLASS SUBCLAS FILING OAT!: INUUJ. 

DD 5 3 1!1 4 ! 1 !2 12/1994 Iwashita 

DD 5 4 1i2 2 i 5 !1 5/1995 Furutani 

DD 5 9 9/3 1 ! 6 !9 11/1999 Machi et al 
DD 6 0 oh 4 j 5 !1 12/1999 Matsui et al 

DD 6 0 3j2 7j513 3/2000 Yamazaki et al 

DD 6 1 sis 3 ! 614 12/2000 Naqano et al 
DD 5 5 3j9 3 i 1 is 7/1996 Sasaki 
DD a!o 

i 
5 6 0 i 5 iO 10/1997 Kawai et al 

DD 5 9 6!4 31019 10/1999 Kimura et al 
DD 5 8 a!3 4i916 3/1999 Esaki et al 

DD 5 9 ois 3 i 6 !O 5/1999 Ukita 
: : : previo\ 

I) l :;) : 0 :;) : lJ :l lLIL raoai:a ei: a.t sly 
cicea 

DOCUMENT NUM!lER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

OTHER DOCUMENTS !Including Author, Title, Data, Pertinent Pages, Etcl 

DD Trial and deposition transcripts of witnesses relied upon to assert inval-

idity of parent patents in Civil Docket No. 2: 04-CV-211-DF (E.D. Texas) 

Claim construction order entered September 28, 2005 in Civil Docket No. 
DD 

2: 04-CV-211-DF (E.D. Texas) 

DD Toyota Hybrid System, Toyota Press Information, Tokyo, 1997 
DD Prius Hybrid EV, Tovota brochure undated 

l:XANINER /n.,,,; A n,,,,n I PTE COIISIDEI\ED 07 tn'I 1,on1: 

tl<AHINEII: Initial 1C citation conoldered, whether or not cltetion ls in confomanca with KPtP 56091 Draw line through citation H not in 
onform.once end not considered. Include copy of this form with next collllllunication to the applicant, 

1 
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MAR 2 8 7006 

\. i 
" .I ,, 

. ~Am:";:, DOCKET PAICE201. DI~~~~TION - 10/382, 577 
INFORMATION DISCLOSURE CITATION 

ll\P•••'-'"" Severinskv IN AN APPLICATION et al 
FILIIII 3/1/200] ~llOIIP AIIT UlllT 361 JIAn 

t a -

1:xAKJNU OOCUl!ENT NUMBER DATE NAME CLASS SUBCLAS FILING DATE IHJt1AJ. 

DD 5 2 si3 9i2 910/1993 :::lhori 

DD 5 3 2!6 1!s 8 7 /1994 :::lhori 

DD 5 4 716 1is 112/1995 rsuchida et al 

DD 5 5 5j9 9j9 5 10/1996 Kusaka et al 

DD 5 6 3h 9!7 7 6/1997 Saito et al 
DD 5 7 0!9 9!3 5 8/1998 Suoa et al 

DD 5 8 9!5 l!O 0 4/1999 Ito et al 

DD 5 9 5ll 111 5 9/1999 Sakai et al 
DD 5 9 7!3 416 3 10/1999 :::lkuda et al 

DD 6 0 5/3 8/4 14/2000 Koide et al 

DD 5 9 219 5!9 4 7 /1999 Nonobe et al 

DD 5 9 214 319 5 7/1999 !-1oriva et al 

DOCUMENT NUm!ER DATE COUNTllY CLASS SUBCLASS TRANSLATION 

Y&S 110 

DD 0 1 3 6 0 5 503.04.85 European Patent Office 

OTHER COCUMEN'l'S (Including Author, Title, Data, Pertinent Pagea, Etc:) 

DD Miller et al, "Starter-Alternator for Hybrid Electric Vehicle .. " (1996) 

DD Johnston et al, "The Desion and Development of the (UC Davis) .. II (No date) 

DD Johnston et al, "The Design and Development of the (UC Davis) .. II (1997) 

DD IUexander et al, "A Mid-Sized Sedan Designed for High Fuel. .. II (No date) 

DD "PRIUS New Car Features", (Toyota manual) (1998) 

DD TRW Svstems Group "Analysis and Advanced Desion Study ... II (1971) 
ZXAHINER /David Dunn/ ii,Ar& COHSID&JU:D 07/07/2006 
µA)IIHER: Initial H r:1tat1on c:on•idered, whether or not c:1tat1on ia In contorunc:a "1th HPEP 56091 Drov Una through c:1tat1on H not In 
"onformanc:e and not c:oneldered. Include copy of thia form with nut c:o.mmunlc:ation to the appllc:ant. 

1 
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llOCKU PAICE201. DI~~CATION 10/382,577 ~ 

INFORMATION DISCLOSURE CITATION 
IN AN APPLICATION A .... ,CAll'I' Severinskv et al 

FU.Uta 3/7/2003 ~•<•If AllT UHlt 361 Dus 

' A 

EJW<Jma COCUMENT NUMBER DATE NAME CLASS SUBCLAS FILING DATE INlTlA.L 

DD 4 6 4!6 8 i 9 i6 3/1987 Hammond et al 

i : 
: 

! ! 

! : ! : 

l ! ! 

~ 

f ! 

i ~ 
! i ~ 
! ! 

: : 
I i 

: : 
: ! l : 

DOCUMENT N\IMBER DATE COUNTRY CLASS SUBCLASS TR/\IISLI\TlON 

YES NO 

DD 0 7 6 9 4 0 3 23.4.1997 European Patent Office 

DD 7 1 7 2 1 9 629.9.1994 Japan '1' 

DD 9 1 7 0 5 3 39.5.1996 Japan (l\,st: 
DD 5 3 1 9 1 1 05.19.1992 Japan ~-st: 
DD 3 2 7 3 9 3 3 12.5.1991 Japan <t~, t. 

OTHER DOCUMENTS (Including AUthor, Title, Date, Pertine'nt 1?a9e1, Etc) 

DD Gelb, "An Electromechanical Transmission for Hybrid Vehicle ... " (1971) 

DD Hirose et al, "The New High Expansion Ratio Engine ... II (1997) 

DD !Hong, "Toyota's Hybrid Proaram", Road & Track, August 1997 

DD Law, "Toyota Tech", Car & Driver, August 1997 

DD "Dual-Engine Fuel Saver", Popular Mechanics, July 1997 

DD "Tovota Launches Break-Throuah Hvbrid EV". Motor Trend Seotember 1997 
EJ<J\KINER /David Dunn/ '°"TE CONSIDERED 07/07/2006 
!':lCAHINER: Initial if citation considered, whether or not citation h In conformance with HPEP S609; Draw line through citation if not in 

on(ormance and not considered. Include copy of thh foni with next col!llllunlcetion to the appllcant. 

1 
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<t . 
~~~'/ =t PAICE201. DI~i~TJON 10/382,577 

INFORMATION DISCLOSURE CITATION 
)lnt.1CAll"I Severinskv et IN AN APPLICATION al 
Tlt.lllO 3/1/2003 ~mu, ll>T I/IIJf 361 llATB 

1 f:I - OOCUIIEIIT ~Ell DATE NAME CLASS SUBCLAS FILlNG DATE I•lttAL 

: ! l 
I l i 
i ! i ! ! 

i i i 
! 

i I ! 
i i 

i l 

i I ! ! 

[ 
I : 

~ 
: 
! 

I ~ : : 

i 
: 

! i. 
' I ! 
: i : 

i l 
I 

: : i 
i l i I i i ! 

DOCUHEHT 11\JHBEII DATI! COUNTRY Cl.ASS SUBCLASS TRANSLATION 

Yl!:S NO 

I 

IAst. DD 7 2 6 8 9 2 210.17.1995 Japan 

OTHER DOCUMENTS (lncluding Author, Title, Dete, Pertinent Po;ea, Etc) 

DD "Toyota touts advances in safety, emissions", Automotive News, 4/28/97 
DD "'96 North Wind Performance", undated 

DD Wakefield, "History of the Electric Automobile - Hybrid Electric Vehicles' 

(1998) 

DD "Escort 92-94 II 1 undated 
DD "Near-Term Hvbrid Vehicle Proaram" General Electric Company (1979) 

l!:xAM!NER 
ID""; n """"' 

pn; COIISID!:Rl!D 07 /07 /?nnc. 

El<Allllltll: Initial· 1f citatlon cona1dued, whether or not citation la 1n confo.,...nce "1th KPEP U09, 
lc:onton1U1nce end not considered. Include copy of this tonD "1th next .,_unlcatlon to the applicant. 

Draw lino throu9h citation if not in 

1 
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MAR 2 8 2006 ~I 
~ I) 

ct_n (D~~ DOCKET PArcE201. or~~rTION 10/382,577 ~ 

INFORMATION DISCLOSURE CITATION 
IN AN APPLICATION 11.Pmc:Alff Severinsky et al 

,nu10 3/7/2003 
~-· 11.P.T U,,n 361 lAH 

1 A 

Elw<lllU DOCUMENT NUM!IE:R DATE NAME CLASS SUBCLAS FILING DATE: lllt1UJ. 

i ~ 
: ! 

: 

i ! 

: I 

i 
! 
! 

! : 
' 
' : ! 

~ ! 

" 
DOCUMENT NIJMBER DATE COUNTRY CLASS SUBCLASS TRANSi.AT ION 

n:s NO 

OTHER DOCUM&:N'.rS 1Includin9 Author, Title, Date, Pertinent Pa9es, ncJ 

DD "Guidelines for Electric Vehicle Safety", SAE J2344 (1998) 

DD "Intrepid", (undated) 

DD "COE's Team Paradigm challenged to build FutureCar" (1995) 

DD Butler et al, "A Versatile Computer Simulation Tool .. " SAE 970199 (1997) 

DD :rumbley, "Hybrid vehicle designed", (1994) 

DD Brokaw, "Students Pick UP the Challenge", (1997) 
µNIINER /David Dunn/ pn COIISIDER!D 07 /07 /?.Onli 

);xA.H!M!R: lnitill it cltotion considered, whether or not citation 1s in conformance With HPEP 560~1 Draw Uno throu9h citation if not in 
onformance and not con:lidered. Include copy or thls form with next communication to the applicant. 

l 
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MAR 2 8 2006 fl 

~ #J 
~ ~ ~T PAICE201. DI~i~i1tton 10/382,577 MJ>Gtlt 

INFORMATION DISCLOSURE CITATION 
IA.,p11CAlfT , 

IN AN APPLICATION Severinsky et al 
FUIIIO 3/7/2003 ~ • ..,, ,.,., u,n, 361 '°"" 

I a 

Elw<l,n,:• DOCIJH&/lT 111JMBER DATE IIAIIE CLASS SUBCLAS FILING DATE: lNlTJAl. 

DD 5 4 i! 2 2!9 3 5/1995 Minesawa et al 
DD 5 8 8!3 4!8 4 3/1999 Akao 

: i 
: 
i i 

i ~ 
! 

: 
! 
: 

i ~ 

i ~ 
! ' 

: 
! 

: f : 

! ! 

~ 

DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATlON 

YES NO 

DD 8 2 1 4 5 9 28.20.1996 P"apan Clbst. 
DD 1 0 6 6 3 8 33.6.1998 Japan <.\ts f. 

OTHER DOCUMENTS t1ncluding Author, Title, Date, Pertinent Pageo, Etc) 

DD Cuddy et al, "Analysis of the Fuel Economy Benefit ... " SAE 970289 (1997) 

DD "Team Paradigm Shines in FutureCar Competition" ( 1996) 

DD ttakaoka et al, "Study of the Engine Optimized for Hybrid System" (undated) 

DD Gelb et al, "Cost and Emission Studies of a Heat Engine/Batterv .. " (1972) 

DD Gelb et al, "Design and Performance Characteristics ... " SAE 690169 (1969) 

DD "Electric/Hvbrid Vehicles: Alternative Powerolants ... " SAE SP-1284 (1997) 
~AIIINER '"---'A "· ·-- I 

ln,.rt CONS I DEIU:D 07/07/2006 
1,:XAIIINER: Initial it citation coneidered, whether or not citation 1a in conformance with MPEP 5609: Drow lino through citation it not in 
"ontormance and not considered. Include copy of this form with next communication to the applicant. 

1 
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~ ~ DOCKZT PAICE201. DI~~TION 10/382,577 -INFORMATION DISCLOSURE CITATION 
111,m ..... Severinsky IN AN APPLICATION et al 
ru.1110 ]/7/200] 

~-· Altf I/IIIT 361 !DAn 

·1 A 

£Jwallzll DOCUKEIIT NUMBER DATE KANE CLASS SUBCLAS FILING DATE INlflAJ. 

DD 9 1!3 81416 3/1909 Pieoer 

~ ! ! 
! ! 

: i 
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! : 

~ ~ 
~ i , 

l ~ : 

~ i i 

! f ! : : 

f f 
! 
! 

! i i : : 
I 
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DOCUMENT IIUMBf:R DATE COUl'TRY CLASS SUBCLASS TRANSLATION 

YES NO 

OTHER DOCUMENTS Uncluding Author, Title, Date, Pertinent Pages, £tel 

DD "Electric and Hybrid Vehicle Design Studies", SAE SP-1243 (1997) 

DD Gelb, "The case for Constant Speed Accessory Ori ves", (1975) 

DD Sasaki, "Toyota's Newly Developed Hybrid Powertrain", (1998) 

DD "Near-Term Hybrid Vehicle Proaram, Phase l "' General Electric Co. (1979) 
DD "Near-Term Hybrid Vehicle Program, Phase 1, App. A. II Gen'l Elec. (1979) I 

DD "Joint Feasibilitv Studv of Hvbrid Vehicle Final Report (1982) 
UAKIIIEII /l'l,..,! .a l'l11nn / prt CONSIDERED 07/07/2006 
)!:lu\11111£11: Initial if citation conaidered, whether or not citation h in conlonoance with KPl!!P S609: Drew line through citation 1f not in 
.:onforunce end not considered. Include copy of thh fam with next communication to the oppllcent. 
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~ ~ =T PAICE201. DI~~TlON 10/382,577 

INFORMATION DISCLOSURE CITATION 
l\r>LICAHT IN AN APPLICATION Severinsky et al 
rtLI'"' 3/7/2003 ~ROUP Al>T UNIT 361 DAn 

I a 

ElWUn<R OOCUll£NT NUMBER DATE NAME CLASS SUBCLAS FILIIIG DATE IPUTIA.L 
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: ! ; 
i i 
i ! 
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OOCUM£NT NUMSEll DATE COU'NTRY CLASS SUBCLASS TRANSLATION 

YES NO 

OTHER. DOCUMENTS (Including Author, Title, Date, Pertinent Pa9ea. Etc) 

DD North American Technology Seminar plans, Aoril 1997 

DD Hermance, THS Technical Explanation (undated) 

DD "Toyota" brochure describing Prius (undated) 

DD Hermance, "Toyota Hybrid System" (undated) 

txAMINER /David Dunn/ prE CONSIDERED 07/07/2006 

txAMINER: Initial 1t citation considered, whether or not citation la in c:ontormanc:o With NPEP 56091 Drew line through citation it not in 
F')nfonaance and not conoidarod, Include copy of this torm with next comunication to the applicant. 

l 



BMW1012 
Page 1223 of 1654

/'1 0 
01/19/06 THU 17:32 FAX 4014233191 MICHAEL DE ANGELI laJ 008 . 

...... 't. - ~ 

. =' PAICE201.DI~nnn 10/382, 5~;1\A. Nt:CEJVEl 
IN~ON OISCLOSORE CITATION "'°'"""""' Severinskv JAN 1 fY?nnr IN AN APPLICATION et al 

nuw ,n1200J ~--IINn 3616 
- ,./_ --v ... 

°""' ....... .,.c -
'\. I IZ 

/' r&,,;ffllUNS 

-- ~Nmm&A 
DJ.TR - CLASS ,'cLl\S Fll.lNG DA!ra lJIUJJ\t, ; 

i i \i I / I ! I 
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l • I I '\. / I ! I 

' I ! i ! '\. / • I i ! 

! I I I '\. / I I 

I i I '\. / ' j 

l I I i ' / j i • ! "' I ' i i '\. / I I ! ' j 

I ! I I '\. / I 

! i I i '\. / I l 
I ! I I V I 

/ '\. 

OOCOOll'l' lfflMl!l:I\ Mn / "'c=RY 
C:W\311 St!IICT.11..!!.9 !IWIGJ.J\'ll ON 

n::i 110 

/ \. 
J ~ 

/ '\. 
/ ' / '\. 

o:n:r6. ~s Ui:ic:lwl..t119 1.llthQ>', Title, Oa~e, l'fritnQllt ~•, &tel 

trrial and.Af'eposition transcripts of witnesses relied ~on to assert 1nval-

iditv o~parent p~tents in Civil Docket No. 2: 04-CV-2ll~F (E.O. Texas), 

with.tfocu.rnentarv evidence made of record therein '\. 
- / '\ 

it{aim construction order entered SeDLerncer 28, 200S in Civil D~ket No. 

/ 2:04•CV-2ll-DF (E,D, ·rexasl '\. 
~ pn cac:U..DBlt!U> '\ I 

~&Ar Jnlt1'1 lf cit:nion c,vnelOHll4, waot!lc&' or no~ C'IUttnn le lD =n!al:IIIIIJIC:9 wit:b Nn~ 66091' Draw line d•ro1.10h clt,;\Ofl i"'t io 
m;1nG11 1U1d Ml COl\81dtreo. incl.11d.!o c:ap1 or ,:blo rom wll:I\ AHL ....,,...11nlc~t1on to th .ppuc;i.ut. 

Duplicate (see IDS of 3/28/2006) 
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Issue Classification 
Application/Control No. Applicant(s)/Patent under 

Reexamination 

111 1111 11 111 111 II II 
10/382,577 SEVERINSKY ET AL. 
Examiner Art Unit 

David Dunn 3616 

ISSUE CLASSIFICATION 
ORIGINAL CROSS REFERENCE(S) 

CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

280 65.2 477 3 
INTERNATIONAL CLASSIFICATION 701 54 

B 6 0 K 6/04 

I 

I 

I 

I 

l'1 "1\ ~ 1/:,/()6 Total Claims Allowed: 41 

(Assistant Examiner) (Date) I m~ z-i-, avid R. Dunn O.G. OG. 
Print Claim(s) Print Fig. 

l~struments Examin r) Date) (Primary Examiner) (Date) 
1 4 

[ZI Claims renumbered in the same order as presented by applicant OCPA OT.D. OR.1.47 

ro ro ro ro ro ro ro ro ro ro ro ro ro ro 
C: C: C: C: C: C: C: 

C: ·o, C: 'o, C: 'o, C: 'o, C: 'o, C: 'o, C: 'o, 
u: ·c: u: ·c: u: ·c: u: ·c: u: 8 u: 8 u: 8 0 0 0 0 

1 31 61 91 121 151 181 
2 32 62 92 122 152 182 
3 33 63 93 123 153 183 
4 34 64 94 124 154 184 
5 35 65 95 125 155 185 
6 36 66 96 126 156 186 
7 37 67 97 127 157 187 
8 38 68 98 128 158 188 
9 39 69 99 129 159 189 
10 40 70 100 130 160 190 
11 41 71 101 131 161 191 
12 42 72 102 132 162 192 
13 43 73 103 133 163 193 
14 44 74 104 134 164 194 
15 45 75 105 135 165 195 
16 46 76 106 136 166 196 
17 47 77 107 137 167 197 
18 48 78 108 138 168 198 
19 49 79 109 139 169 199 
20 50 80 110 140 170 200 
21 51 81 111 141 171 201 
22 52 82 112 142 172 202 
23 53 83 113 143 173 203 
24 54 84 114 144 174 204 
25 55 85 115 145 175 205 
26 56 86 116 146 176 206 
27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office Part of Paper No. 20060707 
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INTERFERENCE SEARCHED 

Class Subclass Date Examiner 

U.S. Paten! anll Trademark Office 

Application No. 

10/382,577 
Examiner 

David Dunn 

Applicant(s) 

SEVERINSKY ET AL. 
Art Unit 

3616 

SEARCH NOTES 
(INCLUDING SEARCH STRATEGY) 

DATE EXMR 

EAST li1d Hardi 11/29/2004 DO 

~tvf et !VI lR wf 1/1/06 Se4~l; 5et ~t,lo)t.J l)\) 

Patt ol Paper No. 20041130 
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14:18 FAX 4014233191 MICHAEL DE ANGELI fa) 002 

PART B ~ F.EE(S) TRANSMITTAL 

d t:.hl! form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for l'atents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia ll313-14SO 
(S71)-273-l885 

INSTRUCTIONS: This form sllould be \lied for traosminmg lhe ISSUE FEB and PUBLICATION FEE (if rcqum:dl. Blocks l through S should be completed where 
appropriate. All fi.uther corresponckncc including lb~ Patent, advance orders lllld notification of mni.llienanco tee& will be mailed to the current COITCl,"lJ()tlden(e address as 

, iooicatod uni= corrected below or dinlf;:tcd otherwise iu Bluck l, by (a) spewying a new correspondence address; and/or (b) indicating a. scp;innc ''FEE ADDRESSft for 
maintenance &:e nol.ifu:uliuas. 

7.S90 07/lln006 

Michael de Angeli 
60 Intrepid Lane 
Jamestown. RI 02835 

07/1&/200~ HDEMESS2 0000009& 040401 

01 FC:1501 
02 FC:&001 

1400,00 DA 
30.00 DA 

Al'l'LJCA TION NO. 

10/3!!2,577 

1'11,INc:J DA'rS 

00/07/2003 
TITLE Of INVENTION: HYBRID VEJiICL.F.15 

APrLN. TYP8 SMALL ENTITY 

NO 

DUNN,DAVIDR 

103&2577 

1SSUI!l'!IE DUE 

$1400 

ARTUNIT 

3616 

I. Chaugc ofcom:i.pond= address ot indication of"Fcc Address" (37 
CFR 1.363). 

0 Change of com:~dencc 11dclres1i (or Chwige of Correspo.ndeoce 
Address fonn PTO/SB/122) ull.aclied. 

D "Fee Add.res.," illdic:i.liol\ (or "Fcc Addrass• Indication fon::n 
PTO/SB/47; Rev 03-02 or more n:ccnt) nllucbt:d. U:se of w Customer 
Number ils rcqll.ix,ecl. 

Certificah: ofMwlinc orTl'llllnnlssian 
I hereby ocrtifv that lhill .f11t1(s) Tmnsmittal is being deposited wilh lhe United 
s= Po..stal Service with sufficient p~_.SC for first class Ul3il in an ~nc':!:S: 
11ddrcssc,d IO Ille Man Stop ISSUE .1-"EE address above, or bcinl! • 
tmusnuttod to the OSPTO (571) l73-288S, on the date indicall:d below. 

FIRST NAMED JNV!i:NTOK CONFIRMATION NO, 

Ale.lt J. Severimky PAJCE201.DIV 9389 

l'Ul:IUCA 'l'ION FEB DUE PREY, PA ID ISSU!i I'll.I:. TOTAL FBE(S) DUB 

so $1400 

CLA8S-SU8Ct..AS$ 

ISQ...065100 

2.. for printins oo lhe patent front page, list 
(l) the names of up to 3 rq;ud=:d patent au.omeys 
or a.gen~ OR, ah:mne.tively, 
(2) th,: name of a single firm (lrovin,g a<i a member a 
rcgi~ att.omey or a.gent) and lhe 0.1Jll~ ofup ~ 
2 ~g1Stered patent attorneys or agents. lfno = u; 
liste(I, no name will l;,c printed. 

51400 10/11/2006 

1 Mi_chael de Angeli 

1. __________ _ 

3 

3. ASSLONf.\£ NAME AND RESIDENCE OATA TO BE PRINTED ON Tiill PATENT (print or type) 

PLEASE NOTE: UnlcsA an ~"" is identi.!ied below, no MSigncc data witl ~ on the pulcnL If an assigw:c is iclcntilicd below, the document bas been filed for 
rccordaticn o.s .set forth in 37 CFR 3.11. Complctiotl ot'this form is NOT II substitute for fili:ag an assl~t. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY :ind ST A'fE OR COUNTRY) 

PAICE LLC Boca Raton, Florida 

Please check the appropriate assignee: category or categories (will not be printed on the patent) : 0 tmlividual e:!J Corporation or other private group entity O Go~enu:xient 

4a. The followins fcc(s) oxc submillOO'. 
UrssueFec 
0 Publloar:ion Fee (No smn!I entity cw;counl pcrmiUA:ld) 

UAdvanco Order - # of Copies .. .... 1 0 ------

4b. Payment of Fcc(a): (Please first reapply any previously pa.id ili.:iuc fee showu above) 

DA Clli:Ck is cnct()Scd. 
0 Payment by credit ca.rd. .f'on::n PT0-2038 is :i.ttachcd. 
129 The Director is hereby uulhorized to cbarm:,thc rc,,Quinad.fcc(s), any de.6:cic:ncy, ot credit any 

overpayment, to Deposit Account Number":!..~ - u I;'.! U l _ (m11:luse ar.1 ex:cn!. copy of this fonn). 

D b. Applicant is co tong,;.- claiming SMAil. ENITIY sta'IUS. Si:c 37 CFR 1.27(g)(2). 

from anyone other than the 11PPlicant; a. registcrod attorney or agent; or the ussiguee or othe.r party 1n 
Ofl'icc. 

Oatc ,ZL.4-S /tf; ~ (Jt) ....... --
Typed or printed name ____ M_ i ch a e 1 de Ange 1 i Rci:istmtion No. 2 7 , 8 6 9 _ ... ,, ... __ _ 

Tills colle.:tioo ot'lnformatlon is required by 37 CFR 1.311. The i.c!Qmlatiou is ~q11ired to o'bt:a.in or rc111in a bcuefitby I.be public which is to file (and by the USPTO lo process} 
an applicaticn. Confidentiality fa governed by 3S U.S.C. 122 and 37 CPR 1.14. Thi!! collection is eslimllt.ed to take J:Z minutCI; to complete, including galberi1lg,,Preparwg. and 
~ubnulling the co,npl~ted aw.licat1on form to the US.PTO. 'l'ime will vmy dg,c:ndine; upOl\ the indivi(lual ca.qc. Any cOJllllleDIS oo the amount of time you l'Cffi!JTC to complete 
this tbrm llltdlor suggcstiom for reducing this burden. should be sent to the Ctiidlnformatian Officer, U.S. Patalt and Tradc:mark Otl'icc, U.S. Depiatment ofCo.w.mercc. P.O. 
Box 14SO, Alcxandii11, Viryioio. 223 l3-14SO. DO NOT SEND l<'JiijS OR COMPL£l'li0 fORMS TO THIS ADD:R:F..SS- SF.ND 1'0: Commu;i;ioner for Pateuts, l'.O. Box 1450, 
Alexandria, ViJ-sinm 22313-1450. :i 
Under lhe Paperwork Reduct.ion Act ot' 1995, no pcraons are required to n,spond to a collection ofinfonnation t111lc:i;s it dii.11layS a v{ilid 0MB conirol n\lmbcr. 
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RroisTEREO PA'Tli:NT 

A1TORNE:Y 

ACMITTEC TO BARS 

Or PA & MO 
NOT ADMIT1'£C> IN RI 

MICHAEL DE ANGELI 

MICHAEL M. DE ANGELI, P.C. 
ATIORNEY AT LAW 

60 INTREPIO LANE 

.JAMESTOWN, RHOOE ISLAND 02635 

(40 I> 423-31. 90 

FACSIMILE TRANSMISSION 

To: commissioner for Patents 
United States Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

F"AX: (40 I l 423·3 I 9 I 
E·l'(AJ~: MOEANGe:@cox. N~ 

Fax Number: 571-273-2885 

Re: Ser. No. 10/382,577 

Date: July 18, 2006 

Total Pages (including this sheet): 2 

Dear Sir: 

Attached please find the completed PTOL-85 for this 
application. As noted thereon, the Issue Fee and related fees were 
paid previously, by a paper filed July 1, 2005. Any additional 
fees may be charged to my Deposit Account 04-0401. Please contact 
me a.t the number above if there a.re questions. 

Early issue of the patent is respectfully requested. 

PAGE 112 1 RCVD AT 7118/2006 2:16:04 PM [Eastern Daylight TimeJ I SVR:USPTO.EFXRF,2/20 1 DNIS:2732885 1 CSID:4014233191 1 DURATION (mm-ss):01.08 
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D Treasury Check 
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~· I Ir J c 
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08/18/06 FRI 11:14 PAX 4014233191 MICHAEL DE ANGELI 

AoMJ'TTED'TO aAA$ 

OF'PAlioMD 
Nor AOMl'nU> IH RI 

MICHAEL M. DE ANGELI, P.C. 
ATTORNEY AT LAW 

60 INTRt:PID LANE 
..JAMESTOWN, RHOOE ISLAND 02.83~ 

(40 I > 423-3 I SiilO 

FACSIMILE TRANSMISSION 

To: Att: Refund Branch 
U.S. Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA. 22313-1450 

F'AX: (40 I) 4~3·3 I 9 I 
&:-MAIL: MC5ANOE:@eox,NE:T 

Fax Number: 571-273-6500 Date: August 18, 2006 

Re: Request for Refund to Deposit Account 

Total Pages (including this sheet): ~ 

Dear Sir: 

Attached is a copy of the most recent Statement of my Deposit 
Account no. 04-0401. As indicated, rny account was charged $1400 
for the issue fee in Ser. No. 10/382,577, as well as $30 for ten 
copies of the issued patent; a $25 service charge was also assessed 
as these charges caused my account balance to fall below $1000. 

However, the issue and copy fees in Ser. No. 10/382,577 had 
been paid previously, by a paper filed July 1, 2005. (Copy 
attached.) The application was subsequently withdrawn from issue, 
upon petition, in granting the Petition, the Petitions Examiner 
spec!fically noted (see enclosed Decision dated January 26, 2006) 
that the issue fee could not be refunded but could be applied if 
the application was again allowed, as subsequently occurred. 

The new PTOL-85 mailed July 11, 2006 (attached} specifically 
noted tha.t the issue fee had already been paid, and my cover 
letter(also attached) resu.bmitting the new PTOL-85 specifically 
noted that the issue and related fees had already been paid. I do 
apologize if my having checked the Issue Fee and Advance Order 
boxe~ under section 4a led to confusion. 

02 FC:8001 30.09 CR 
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08/18108 FRI 11:14 FAX 4014233191 MICHAEL DE ANGELI 

lJNlTED STATES PATENT AND TRADEMARK OfflCE 

MONTHLY STATEMENT OF DEPOSIT ACCOUNT 
To replenish your c:leposit llCCOUl'lt. detach and retum to,, portlon 
with your c:h;ek. Make ched(s payabls to "Director of the USPTO.n 

NICHAEL DE ANGELI, P.C. 
/o\R. MICHAEL DE ANGELI 
60 INTREPID LANi 
JAMESTOWN RI 02835 

FINA 

Call m. Deposit Ac:c:ount Br.inch at 571-272-6500 lcr assistance. 
.............. .. ..... 
CIA TE l'OSTEl:I C:ONTRCIL DeSc::IIIPTIOff DOC1CE'T NO. · 

NO. (Serial, P1n~nf, TM, Orderl MO. DAY Yft. 

7 Ji, Ob 19b 103t:12:,J / PAICE"vl .u1v 
7 18 06 I en 103>82577 PAI CE201.0IV 

O& 79 11 'tV'+ I I., 
- 1-

[\ / c.;, . 
7 25 06 80 11401+ 113 RLW-261 
7 25 06 81 J1404113 RLW-261 

@003 

United Statl:!I hlCllt and Tl'&Ulomazk Olfioo 
P.O. Bax 14SO 

Alc:.wwllfa. VA l2313-14SO 
WVW,ll5PiC>.ciDV 

Account No. 
040401 

Oate 

7-31-06 
Pa&~ 

l 

PLEASE SEND REMITTANCES TO: 
U.S. Patent end Trademark Office 
P.O. Box 371279 
Pittsburgh, PA 16251-7279 

l'liill CHARGES/ 
UALANCE CDCE c.RWITS -

1!)01 1-'t00.00 lb31.00 "' 
8001 30.00 1601.00 --, - ,. 
-- ·--·-- •~JI .uu 

'/ 2111 250.00 1201.00 
2311 100.00 / 110 l .00 

7 25 06 82 11 ft04113 RLW-261 .2051 65.00 L/ 1036.00 
7 25 06 83 11404113 RLW-261 22.51 60.00 976.00 
7 31 06 26 SERVICE CHARGE 9202 25.00 951.00 

V - l)SCr vv.-t.,z 

t- tp~c! /:' "·(l,._.._. 

(µ,., ,. 'i,/~-.,,.,,.,...,,. ...... 
I 

.. <t (''L. I 
[ I J::,;; (-;(,~ ....JV'"') . .., .r·~-~~, A 

p 

~~-

AN AMOUNT SUFFICIENT TO - TOTAL CHARGES IV I AL 1...Ni;OITS Cl.o::.ING BALANCE 

COVER ALL SERVICES Rf:OUESTEO 
MUST ALWAYS BE ON DEPOSIT 3031.00 :080.00 o.oo 951.00 
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Att1 Refund Branch 
Page 2 
August 18, 2006 

MICHAEL DE ANGELI 

Therefore, it appears that a total refund of in 
order, and such is earnestly solicited. Please credit unt 
to my deposit account no. 04-0401. If there are any questions, 
please contact me at the number above . 

Michael 

PAGE 2/9 1 RCVO AT 8/181200611:12:20 AM ~astern ~I~ TlmeJ • SVR:USPTO-EFXRF.f/36 • DNIS:2736500 * CSID:4014233191 1 DURATION (rnJMs):03-10 
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03/l&/08 FRI 11: 14 FAX 4014233191 MICHAEL DE ANGELI 

IN THE UNITED STATES PATENT AND TEA.DEMARK OFFICE 

In re the Fatent .Application of 

seve:rinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 

For: Hybrid Vehicles 

Mail Stop ISSUE FEE 
Hon. Coimnissioner for Patents 
P.O. BOX 1450 
Alexandria, VA 22313-1450 

E~a.miner: David Dunn 

Group Art Unit~ 3616 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

al 

Patent No.: 7,104,347 

Issued: September 12, 2006 

For: Hybrid Vehicles 

Ser. No. 10/382,577 

Filed March 7, 2003 

Atty. Dkt.: PAICE-201.DIV 

CHANGE OF CORRESPONDENCE ADDRESS 

Hon. Commissioner for Patents 
P. 0. Box 1450 
Alexandria VA 22313-1450 

Sir: 

Effective November 15, 2011, kindly change the address for 

correspondence concerning this patent to the following: 

Michael de Angeli 
34 Court Street 
Jamestown RI 02835 

Tel: 401-423-3190 
Fax: 401-423-3191 
Email: Mdeangeli20@gmail.com 

Thank you for your attention to this matter. 

Dated: / L / "j f ) 

Respectfully submitted, 

Michael de Angeli 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown RI 02835 
401-423-3190 
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Case 1:14-cv-00492-WDQ Document 6 Filed 02/20/14 Page 1 of 1 

AO 120 <Rev. 08/10) 

TO: Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

Tn Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Maryland Baltimore Division on the following 

0 Trademarks or l;iJ' Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
1; 14-cv-00492-WDQ 2/19/2014 for the District of Marvland Baltimore Division 

PLAINTIFF DEFENDANT 

Paice LLC and The Abell Foundation, Inc. Ford Motor Company 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

1 7,237,634 7/3/2007 Paice LLC and The Abell Foundation, Inc. 

2 7,104,347 9/12/2006 Paice LLC and The Abell Foundation, Inc. 

3 7,559,388 7/14/2009 Paice LLC and The Abell Foundation, Inc. 

4 8,214,097 7/3/2012 Paice LLC and The Abell Foundation, Inc. 

5 7,455,134 11/25/2008 Paice LLC and The Abell Foundation, Inc. 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation ofaction, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case tile copy 
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Trials@uspto.gov 
571-272-7822 

Paper 12 
Entered: September 30, 2014 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

FORD MOTOR COMPANY, 
Petitioner 

V. 

P~ICE LLC & THE ABELL FOUNDATION, INC., 
Patent Owner 

Case IPR2014-00579 
Patent 7,104,347 B2 

Before SALLY C. MEDLEY, KALYAN K. DESHPANDE, and 
CARL M. DEFRANCO, Administrative Patent Judges. 

DEFRANCO, Administrative Patent Judge. 

DECISION 
Institution of Inter Partes Review 

37 C.F.R. § 42.108 
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I. INTRODUCTION 

Ford Motor Company ("Ford") filed a Petition requesting an inter 

partes review of claims 1, 7, 8, 18, 21, 23, and 37 of U.S. Patent No. 

7,104,347 B2 ("the '347 patent"). Paper 1 ("Pet."). The owner of the '347 

patent, Paice LLC & The Abell Foundation, Inc. ("Paice"), filed a 

Preliminary Response. Paper 11 ("Prelim. Resp."). 1 We have jurisdiction 

under 35 U.S.C. § 314(a), which provides that an inter partes review may 

not be instituted "unless ... there is a reasonable likelihood that the 

petitioner would prevail with respect to at least 1 of the claims challenged in 

the petition." After considering the Petition and the Preliminary Response, 

we conclude that Ford has demonstrated a reasonable likelihood that it 

would prevail in showing unpatentability of all the challenged claims. Thus, 

. we authorize institution of an inter parte~ review of claims 1, 7, 8, 18, 21, 

23, and 37 of the '347 patent. 

II. BACKGROUND 

A: The '347 Patent 2 

The '347 patent describes a hybrid vehicle with an internal 

combustion engine, two electric motors (a starter motor and a traction 

motor), and a battery bank, all controlled by a microprocessor that directs 

1 Paice filed both redacted and unredacted versions of its Preliminary· 
Response. Papers 7, 11. Our decision cites to the redacted version, i.e., 
Paper 11, which is marked "Public." 

2 The '347 patent is also the subject of a co-pending case, Paice, LLC 
et al. v. Ford Motor Company, No. l-14-cv-00492, filed Feb. 19, 2014, in 
the U.S. District Court for the District of Maryland. Pet. 1. 

2 
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torque transfer between the engine, the motors, and the drive wheels of the 

vehicle. Ex. 1001, 17:5-45, Fig. 4. The hybrid vehicle features a hybrid 

control strategy that runs the engine only under conditions of high 

efficiency, typically when the vehicle's instantaneous torque demand (i.e., 

the amount of torque required to propel the vehicle at a desired speed) is at 

least equal to 30% of the engine's maximum torque output ("MTO"). Id. at 

20:52-60, 35:5-14; see also id. at 13:47-61 ("the engine is never operated at 

less than 30% of MTO, and is thus never operated inefficiently"). 

Running the engine only under efficient operating conditions leads to 

improved fuel economy and reduced emissions. Id. at 13 :4 7-51. To achieve 

such efficiency, the hybrid vehicle includes different operating modes that 

depend on the vehicle's instantaneous torque demand, the battery's state of 

charge, and other operating parameters. Id. at 19:53-55. For example, the 

hybrid vehicle operates in: (1) an all-electric mode, where only the traction 

motor provides the torque to propel the vehicle, whenever operation of the 

engine would be inefficient (i.e., stop-and-go city driving); (2) an engine

only mode, where only the engine provides the torque to propel the vehicle, 

whenever the engine can run at an efficient level (i.e., highway cruising); 

(3) a hybrid mode, where the traction motor provides additional torque to 

propel the vehicle beyond that already provided by the engine, whenever the 

instantaneous torque demand exceeds the maximum torque output of the 

engine (i.e., while accelerating, passing, and climbing hills); and (4) a 

battery recharge mode where the engine operates a generator to recharge the 

3 
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battery while the traction motor drives the vehicle. Id. at 35:66-36:58; see 

also id. at 37:26-38:55. 

B. Challenged Claims 

Ford challenges independent claims 1 and 23. It also challenges 

dependent claims 7, 8, 18, and 21, which depend directly or indirectly from 

claim 1, and dependent claim 37, which depends from claim 23. Claim 1 is 

illustrative: 

1. A hybrid vehicle, comprising: 

an internal combustion engine controllably coupled to 
road wheels of said vehicle; 

a first electric motor connected to said engine [ a ]nd 
operable to start the engine responsive to a control signal; 

a second electric motor connected to road wheels of said 
vehicle, and operable as a motor, to apply torque to said wheels 
to propel said vehicle, and as a generator, for accepting torque 
from at least said wheels for generating current; 

a battery, for providing current to said motors and 
accepting charging current from at least said second motor; and 

a controller for controlling the flow of electrical and 
mechanical power between said engine, first and second 
.motors, and wheels, 

wherein said controller starts and operates said engine 
when torque require[ d] to be produced by said engine to propel 
the vehicle and/or to drive either one or both said electric 
motor(s) to charge said battery is at least equal to a setpoint 
(SP) above which said engine torque is efficiently produced, 
and wherein the torque produced by said engine when operated 
at said setpoint (SP) is substantially less than the maximum 
torque output (MTO) of said engine. 

Ex. 1001, 58:13-37. 

4 
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Independent claim 23 is directed to a "method" of controlling a hybrid 

vehicle. Id. at 60:22. Like claim 1, it recites an "internal combustion engine 

capable of efficiently producing torque at loads between a lower level SP 

[setpoint] and a maximum torque output MTO." Id. at 60:23-25. Unlike 

claim 1, however, claim 23 does not require two motors but simply recites 

"one or more electric motors" for providing output torque and generating 

electrical current. Id. at 60:25-27 ( emphasis added). 

C. Evidence of Record 

As its basis for challenging the claims of the '347 patent, Ford relies 

upon five publications authored-in-part by J.R. Bumby ( collectively, "the 

Bumby references"). Ford also proffers the Declaration of Dr. Gregory W. 

Davis (Ex. 1108). 

Bumby I J.R. Bumby et al., Computer Sep. 1985 1103 
modelling of the automotive energy 
requirements for internal combustion 
engine and battery electric-powered 
vehicles, IEE PROC., v. 132, pt. A, 
no.5,265-279 

Bumby II J.R. Bumby and I. Forster, Nov. 1987 1104 
Optimisation and control of a hybrid 
electric car, IEE PROC., v. 134, pt. D, 
no.6,373-387 

Bumby III I. Forster and J.R. Bumby, A hybrid Jan. 1988 1105 
internal combustion engine/battery 
electric passenger car for petroleum 
displacement, PROC. INST. MECH. 
ENGRS., v. 202, no. DI, 51-64 

5 
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References Patents,'Erititid Publications 
'·; :. ···•· 

Bumby IV J.R. Bumby and P.W. Masding, A 
Test-Bed Facility for Hybrid JC 
Engine-Battery Electric Road Vehicle 
Drive Trains, TRANS. INST. MEAS. & 
CONT., V. 10, no. 2, 87-97 

Bumby V P.W. Masding and J.R. Bumby, 
Integrated microprocessor control of 
a hybrid i. c. engine/battery-electric 
automotive power train, TRANS; INST. 
MEAS. & CONT., V. 12, no. 3, 128-146 

D. Asserted Ground of Unpatentability 

Date . 
/, 

Apr. 1988 

Jan. 1990 

Ford asserts the following single ground in challenging the 

patentability of the claims. 

Exhibit 
~ " ,' .. 

S>',, ,'e:,, 

1106 

1107 

§ 103 
Bumby I, II, III, IV, V (collectively, 
"the Bumb references" 

1, 7, 8, 18, 21, 23, 37 

III. ANALYSIS 

A. Standing 

Paice contends that Ford is "barred or estopped" under 37 C.F.R. 

§ 42.104(a) from requesting inter partes review of the '347 patent due to an 

alleged breach of an arbitration agreement between the parties. Prelim. 

Resp. 5-12. According to Paice, the arbitration agreement includes 

"unambiguous terms" that purportedly limit Ford's ability to "challeng[e] 

the patent claims of the '347 patent." Id. at 7, 9-10. Postulating that Ford is 

in breach of those terms, Paice asserts that Ford has failed to demonstrate the 

requisite standing to file the instant Petition. Id. at 11. 
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The purported "standing" argument raised by Paice, however, relates 

to a disputed contractual matter that falls outside the purview of our 

authority under the Leahy-Smith America Invents Act, Pub. L. No. 112-29, 

125 Stat. 284 (2011). Indeed, the question of whether Ford has breached the 

arbitration agreement by requesting inter partes review of the '34 7 patent is 

currently the subject of a preliminary injunction motion filed by Paice in the 

co-pending district court action, and yet to be decided. Prelim. Resp. 11 n.4. 

As such, we reject Paice's attempt to frame this unresolved breach-of

contract issue as a standing issue ripe for our review. Based on the current 

record, Paice has not demonstrated that Ford is barred or estopped from 

challenging the '347 patent. 

B. Claim Construction 

In an inter partes review, claim terms in an unexpired patent are given 

their broadest reasonable construction in the context of the patent in which 

they appear. 37 C.F.R. § 42.lOO(b). Ford contends that five claim 

limitations are in need of construction, namely, "road load (RL)," "setpoint 

(SP)," "low-load mode I," "highway cruising mode IV," and "acceleration 

mode V." Pet. 12-17. We construe the relevant limitations as follows. 

1. "road load (RL)" 

The term "road load" or "RL" is found in independent claim 23 and 

dependent claim 7. The specification defines "road load" as "the vehicle's 

instantaneous torque demands, i.e., that amount of torque required to propel 

the vehicle at a desired speed," and further notes that it "can be positive or 

negative, i.e., when decelerating or descending a hill, in which case the 
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negative road load ... is usually employed to charge the battery." Ex. 1001, 

12:40-57. We see no reason to deviate from the specification's express 

definition. Thus, consistent with the specification, we construe "road load" 

as "the amount of instantaneous torque required to propel the vehicle,' be it 

positive or negative." 

2. "setpoint (SP)" 

Independent claims 1 and 23 recite that the internal combustion 

engine efficiently produces torque at loads between a "setpoint (SP)" and a 

"maximum torque output (MTO)." Paice seeks to construe the term 

"setpoint" as "a definite, but potentially variable value at which a transition 

between operating modes may occur." Prelim. Resp. 13. Ford, on the other 

hand, asserts that "setpoint" means a "predetermined torque value." Pet. 14, 

16. 

The specification of the '347 patent states that the value of a setpoint 

"may vary somewhat" or be "reset" in response to repetitive driving patterns 

or other monitored variables. Ex. 1001, 40:37-59. But, just because a 

setpoint may change under certain circumstances does not foreclose it from 

being "set" or "determined" at a prior point in time. Any other construction 

would defeat the purpose of it being "set," which the '34 7 patent admits is 

for comparison sake. For instance, the specification states that "the 

microprocessor tests sensed and calculated values for system variables [such 

as road load (RL)] ... against setpoints, and uses the results of the 

comparisons to control the mode of vehicle operation." Ex. 1001, 40:22-31 

( emphasis added). That description makes clear that the microprocessor is 
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comparing a just-derived value against a previously-defined value. As such, 

we construe the term "setpoint" to at least mean a "predetermined value that 

may or may not be reset." The inquiry does not end there, however. 

Next, Paice takes issue with Ford's construction of "setpoint" as being 

limited to a "torque value." Prelim. Resp. 13-15. According to Paice, the 

specification describes setpoint as both a "torque value" and a "battery 

charge status." Id. at 15 ( citing Ex. 1115 at· 10). We agree that the 

specification provides that either "torque output" or "state of charge of the 

battery bank" can be compared against setpoints. Ex. 1001, 40:28-31. The·. 

claim language, however, is not so broad. Although the specification is an 

important tool in claim construction, it is the claim language itself-and the 

manner in which a disputed term is used in the context of the claim-which 

controls the ultimate determination. 

Here, contrary to Paice's assertion, the claim language consistently 

refers to a "setpoint" in terms of a "torque" value. For example, claim 1 

~ecites that the "torque require[ d] ... is at least equal to a setpoint (SP) 

above which said engine torque is efficiently produced, and wherein the 

torque produced by said engine when operated at said setpoint (SP) is 

substantially less than the maximum torque output (MTO) of said engine." 

Nowhere does the claim refer to "setpoint" or "SP" in the context of a 

battery's "state of charge." Likewise, although claim 23 includes the step of 

"monitoring the state of charge of said battery," the claim never makes a 

comparison between the battery's "state of charge" and a "setpoint." 

Instead, claim 23 consistently references a "setpoint" or "SP" in terms of 
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"torque," e.g., "producing torque at loads between a lower level SP and a 

maximum torque output"; "when the torque RL required to do so is less than 

said lower level SP"; "using the torque between RL and SP to drive said at 

least one electric motor"; and "the torque produced by said engine when 

operated at said setpoint (SP) is substantially less th8;n the maximum torque 

output." Ex. 1001, 60:22-54 (emphasis added). Thus, given the claim 

language's clear correlation of a "setpoint" or "SP" to a torque value, we 

construe the terms "setpoint" and "SP" to mean "a predetermined torque 

value." 

3. "low-load mode I," "highway cruising mode IV," and 
"acceleration mode V" 

Claim 7 expressly defines the terms "low-load mode I," "highway 

cruising mode IV," and "acceleration mode V," within the body of the claim. 

Ex. 1001, 58:58-59:8. As such, for purposes of institution, no further 

construction of these terms is necessary at this time. 

C. Asserted Ground 

1. Obviousness over Bumby I, II, Ill, IV, and V 

Ford challenges claims 1, 7, 8, 18, 21, 23, and 37 of the '347 patent on 

a single ground-that the claimed invention would have been obvious over 

the collective teachings of the five Bumby references. Pet. 31-59. In 

support of this ground, Ford provides a detailed claim chart explaining how 

each claim limitation is met by the Bumby references and why a skilled 

artisan would have been led to combine their teachings to arrive at the 

claimed invention. Id. at 28-59. Taken together, the five Bumby references 
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disclose a hybrid-vehicle arrangement in which both the internal combustion 

engine and the electric motor are capable of driving the road wheels directly, 

with the mix of power between the engine and motor being controlled by a 

microprocessor. Ex. 1104 at 1, Fig. 2; Ex.110811238-244. In order to 

maximize engine efficiency, Bumby describes a hybrid control strategy that 

operates the engine only "when load demand is high," rather than at "low 

speed, low load situations [where] the ic engine is inefficient compared with 

the electric traction system." Ex. 1106 at 3--4; Ex. 110811251-255, 258. 

Notably, Bumby defines "maximum engine efficiency" in terms of a "lower 

torque bound" and an "upper torque bound." Ex. 1104 at 10-11, Fig. 16; 

Ex. 1105 at 7-8, Fig. 8. 

, Based on the current record, we find credible the testimony of Ford's 

declarant, Dr. D~vis, who equates Bumby's ~'lower" and "upper" torque 

boundaries - for maximizing engine efficiency - to the "setpoint" and 

"maximum torque output" limitations recited by the challenged claims. Ex. 

1108 ,, 277-293. We also are persuaded by Dr. Davis's explanation of how 

the Bumby references teach the use of a starter motor in the manner required 

by challenged claim 1. Ex. 1106 at 7 ( describing "a .conventional starter 

motor"); Ex. 1108 ,1 248-249. And, in disclosing the claimed "operating 

modes," Bumby describes a "low-load" all-electric mode, a "long distance, 

high-speed travel" engine-only mode, a "battery charge" mode, and an 

"accelerator" mode. Ex. 1107 at 4; see also Ex. 1106 at 3; Ex. 1105 at 11-

12; Ex. 1104 at 13. · 
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Paice argues that neither the Petition nor Dr. Davis's Declaration 

articulates sufficient reasoning for combining the five Bumby references. 

Prelim. Resp. 17-18. We do not find this argument persuasive. Given the 

related nature of the five Bumby references, including the significant overlap 

of their disclosures and the cross-citations to preceding Bumby references, 

we are persuaded that a skilled artisan would have been led to combine the 

teachings of the five Bumby references in an obvious manner to arrive at the 

claimed invention. See Pet. 28-30 ( citing Ex. 1108 ,r,r 189-194 ). 

Paice next takes issue with Dr. Davis's conclusion that Bumby's 

disclosure of a "lower torque bound" is equivalent to the claimed "setpoint" 

of claims 1 and 23. Prelim. Resp. 19-21. According to Paice, Dr. Davis 

fails to indicate how Bumby's lower torque bound is "potentially variable" 

or "may be varied in any way." Id. at 20-21. Paice's contention, however, 

is premised on an incorrect construction of "setpoint." As properly 

construed above, "setpoint" simply requires that the torque value be 

"predetermined." Although the claim language does not preclude the 

"setpoint" from being reset (e.g., based on driver tendencies), nothing in the 

claim language requires that it be "variable," as Paice contends. 

Having considered the information presented in the Petition and the 

Preliminary Response, we are persuaded that Ford has demonstrated a 

reasonable likelihood of showing that a skilled artisan would have found the 

subject matter of independent claims 1 and 23 obvious over the combined 

teachings of the five Bumby references. Also, we have considered Ford's 

challenge of the dependent claims. Pet. 39-49, 59. Paice does not argue any 
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of the dependent claims separately from the independent claims. See Prelim. 

Resp. 16-22. Regardless, the information presented in the Petition 

persuades us that the limitations of the challenged dependent claims also 

would have been obvious over the Bumby references. 

IV. CONCLUSION 

Based on the arguments and evidence presented in the Petition, we 

determine that Ford has demonstrated a reasonable likelihood that it would 

prevail in establishing that the subject matter of claims 1, 7, 8, 18, 21, 23, 

and 37 would have been obvious under 35 U.S.C. § 103. 

V. ORDER 

For the foregoing reasons, it is 

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

of challenged claims 1, 7, 8, 18, 21, 23, and 37 of the '347 patent is 

instituted on the asserted ground of obviousness over the five Bumby 

references; 

FURTHER ORDERED that pursuant to 35 U.S.C. § 314(c) and 37 

C.F.R. § 42.4, inter partes review of the '347 patent shall commence on the 

entry date of this Order, and notice is hereby given of the institution of a 

trial; and 

FURTHER ORDERED that .no ground other than that specifically 

listed above is authorized for inter partes review of the '347 patent. 
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I. INTRODUCTION 

Ford Motor Company ("Ford") filed a Petition requesting an inter 

partes review of claims 1, 6, 7, 9, 15, 21, 23, and 36 of U.S. Patent No. 

7,104,347 B2 ("the '347 patent"). Paper 1 ("Pet."). The owner of the '347 

patent, Paice LLC & The Abell Foundation, Inc. ("Paice"), filed a 

Preliminary Response. Paper 11 ("Prelim. Resp." ). 1 We have jurisdiction 

under 35 U.S.C. § 314(a), which provides that an inter partes review may 

not be instituted "unless ... there is a reasonable likelihood that the 

petitioner would prevail with respect to at least 1 of the claims challenged in 

the petition." After considering the Petition and the Preliminary Response, 

we conclude that Ford has demonstrated a reasonable likelihood that it 

would prevail in showing unpatentability of all the challenged claims. Thus, 

we authorize institution of an inter partes review of claims 1, 6, 7, 9, 15, 21, 

23, and 36 of the '347 patent. 

II. BACKGROUND 

A. The '347 Patent 2 

The '347 patent describes a hybrid vehicle with an internal 

combustion engine, two electric motors (a starter motor and a traction 

motor), and a battery bank, all controlled by a microprocessor that directs 

1 Paice filed both redacted and unredacted versions of its Preliminary 
Response. Papers 7, 11. Our decision cites to the redacted version, i.e., 
Paper 11, which is marked "Public." 

2 The '347 patent is also the subject of a co-pending case, Paice, LLC 
v. Ford Motor Company, No. 1-14-cv-00492, filed Feb. 19, 2014, in the U.S. 
District Court for the District of Mary land. Pet. 1. 

2 



BMW1012 
Page 1256 of 1654

IPR2014-00571 
Patent 7,104,347 B2 

torque transfer between the engine, the motors, and the drive wheels of the 

vehicle. Ex. 1001, 17:5-45, Fig. 4. The hybrid vehicle features a hybrid 

control strategy that runs the engine only under conditions of high 

efficiency, typically when the vehicle's instantaneous torque demand (i.e., , 

the amount of torque required to propel the vehicle at a desired speed) is at 

least equal to 30% of the engine's maximum torque output ("MTO") 

capability. Id. at 20:52-60, 35:5-14; see also id. at 13:47-61 ("the engine is 

never operated at less than 30% of MTO, and is thus never operated 

inefficiently"). 

Running the engine only under efficient operating conditions leads to 

improved fuel economy and reduced emissions. Id. at 13:47-51. To achieve 

such efficiency, the hybrid vehicle includes different operating modes that 

depend. on the vehicle's instantaneous torque demand, the battery's state of 

charge, and other operating parameters. Id. at 19:53-55. For example, the 

hybrid vehicle operates in: (I) an all-electric mode, where only the traction 

motor provides the torque to propel the vehicle, whenever operation of the 
I 

engine would be inefficient (i.e., stop-and-go city driving); (2) an engine-

only mode, where only the engine provides the torque to propel the vehicle, 

whenever the engine can run at an efficient level (i.e., highway cruising); 

(3) a dual-operation mode, where the traction motor provides additional 

torque to propel the vehicle beyond that already provided by the engine, 

whenever the instantaneous torque demand exceeds the maximum torque 

output of the engine (i.e., while accelerating, passing, and climbing hills); 

and ( 4) a battery recharge mode where the engine operates a generator to 
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recharge the battery while the traction motor drives the vehicle. Id. at 

35:66-36:58, 37:26-38:55. 

B. Challenged Claims 

Ford challenges independent claims 1 and 23. It also challenges 

dependent claims 6, 7, 9, 15, and 21, which depend directly or indirectly 

from claim 1, and dependent claim 36, which depends from claim 23. 

Claim 1 is illustrative: 

1. A hybrid vehicle, comprising: 

an internal combustion engine controllably coupled to 
road wheels of said vehicle; 

a first electric motor connected to said engine [ a ]nd 
operable to start the engine responsive to a control signal; 

a second electric motor connected to road wheels of said 
vehicle, and operable as a motor, to apply torque to said wheels 
to propel said vehicle, and as a generator, for accepting torque 
from at least said wheels for generating current; 

a battery, for providing current to said motors and 
accepting charging current from at least said second motor; and 

a controller for controlling the flow of electrical and 
mechanical power between said engine, first and second 
motors, and wheels, 

wherein said controller starts and operates said engine 
when torque require[ d] to be produced by said engine to propel 
the vehicle and/or to drive either one or both said electric 
motor(s) to charge said battery is at leastequal to a setpoint 
(SP) above which said engine torque is efficiently produced, 
and wherein the torque produced by said engine when operated 
at said setpoint (SP) is substantially less than the maximum 
torque output (MTO) of said engine. 

Ex. 1001, 58:13-37. 
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Independent claim 23 is directed to a "method" of controlling a hybrid 

vehicle. Id. at 60:22. Like claim 1, it requires an "internal combustion 

engine capable of efficiently producing torque at loads between a lower level 

[setpoint] SP and a maximum torque output MTO." Id. at 60:23-25. Unlike 

claim 1, however, claim 23 does not require two motors. Claim 23 simply 
{ 

requires "one or more electric motors" for providing output torque and 

generating electrical current. Id. at 60:25-27 (emphasis added). 

C. Evidence .of Record 

Ford relies upon the following prior art as its basis for challenging the 

claims of the '347 patent, and it also proffers the Declaration of Dr. Gregory 

W. Davis (Ex. 1005). 

Refe'rences Patents/Printed Publications:, ,. i)ate ·Exhibit 
', ,1l_'V' 

' ,., '' ~7',: 

Severinsky U.S. Patent No. 5,343,970 Sept. 6, 1994 1003 

Ehsani U.S. Patent No. 5,586,613 Dec. 24, 1996 1004 

D. Asserted Grounds of Unpatentability 

Ford challenges the patentability of claims 1, 6, 7, 9, 15, 21, 23, and 

36 of the '347 patent based on the following specific grounds: 

Ground Basis Challenged Claims 

§ 103 Severinsky 23 and 36 

§ 103 Severinsky and Ehsani 1, 6, 7, 9, 15, and 21 

5 
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A. Standing 

III. ANALYSIS 

Paice contends that Ford is "barred or estopped" under 37 C.F.R. 

§ 42.104(a) from requesting inter partes review of the '347 patent due to an 

alleged breach of an arbitration agreement between the parties. Prelim. 

Resp. 5-12. According to Paice, the arbitration agreement includes 

"unambiguous terms" that purportedly limit Ford's ability to "challeng[ e] 

the patent claims of the '347 patent." Id. at 7, 9-10. Postulating that Ford is 

in breach of those terms, Paice asserts that Ford has failed to demonstrate the 

requisite standing to file the instant petition. Id. at 11. 

The purported "standing" argument raised by Paice, however, relates 

to a disputed contractual matter that falls outside the purview of our 

authority under the Leahy-Smith America Invents Act, Pub. L. No. 112-29, 

125 Stat. 284 (2011). Indeed, the question of whether Ford has breached the 

arbitration agreement by requesting inter partes review of the '34 7 patent is 

currently the subject of a preliminary injunction motion filed by Paice in the 

co-pending district court action, and yet to be decided. Prelim. Resp. 11 n.4. 

As such, we reject Paice's attempt to frame this unresolved breach-of

contract issue as a standing issue ripe for our review. Based on the current 

record, Paice has not demonstrated that Ford is barred or estopped from 

challenging the '347 patent. 

B. Claim Construction 

In an inter partes review, claim terms in an unexpired patent are given 

their broadest reasonable construction in the context of the patent in which 
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they appear. 37 C.F.R. § 42.IOO(b). Ford contends that five claim 

limitations are in need of construction, namely, "road load (RL)," "setpoint 

(SP)," "low-load mode I," "highway cruising mode IV," and "acceleration 

mode V." Pet. 13-17. We construe the relevant limitations as follows. 

1. "road load (RL)" 

The term "road load" or "RL" is found in independent claim 23 and . 

dependent claims 7, 9, 15, and 36. The specification defines "road load" as 

"the vehicle's instantaneous torque demands, i.e., that amount of torque 

required to propel the vehicle at a desired speed," and further notes that it 

"can be positive or negative, i.e., when decelerating or descending a hill, in 

which case the negative road load ... is usually employed to charge the 

battery." Ex. 1001, 12:40-57. We see no reason to deviate from the 

specification's express definition. Thus, consistent with the specification, 

we construe "road load" as "the amount of instantaneous torque required to 

propel the vehicle, be it positive·or negative." 

2. "setpoint (SP)" 

Independent claims 1 and 23 recite that the internal combustion 

engine efficiently produces torque at loads between a "setpoint (SP)" and a 

"maximum torque output (MTO)." Paice seeks to construe the term 

"setpoint" as "a definite, but potentially variable value at which a transition 

between operating modes may occur." Prelim. Resp. 13. Ford, on the other 

hand, asserts that "setpoint" means a "predetermined torque value." Pet. 16. 

The specification of the '34 7 patent states that the value of a setpoint 

"may vary somewhat" or be "reset" in response to repetitive driving patterns 
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or other monitored variables. Ex. 1001, 40:37-59. But, just because a 

setpoint may change under certain circumstances does not foreclose it from 

being "set" or "determined" at a prior point in time. Any other construction 

would defeat the purpose of it being "set," which the '34 7 patent admits is 

. for comparison sake. For instance, the specification states that "the 

microprocessor tests sensed and calculated values for system variables [ such 

as road load (RL)] ... against setpoints, and uses the results of the 

comparisons to control the mode of vehicle operation." Ex. 1001, 40:22-31 

( emphasis added). That description makes clear that the microprocessor is 

comparing a just-derived value against a previously-defined value. As such, 

we construe the term "setpoint" to mean at least a "predetermined value that 

may or may not be reset." The inquiry does not end there, however. 

Next, Paice takes issue with Ford's construction of "setpoint" as being 

limited to a "torque value." Prelim. Resp. 13-15. According to Paice, the 

specification describes setpoint as both a "torque value" and a "battery 

charge status." Id. at 15 (citing Ex. 1115 at 10). We agree that the 

specification provides that either "torque output" or "state of charge of the 

battery bank" can be compared against setpoints. Ex. 1001, 40:28-31. The 

claim language, however, is not so broad. Although the specification is an 

important tool in claim construction, it is the claim language itself-and the 

manner in which a disputed term is used in the context of the claim-that 

controls the ultimate determination. 

Here, contrary to Paice's assertion, the claim language consistently 

refers to a "setpoint" in terms of a "torque" value. For example, claim I 
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recites that the "torque require[ d] ... is at least equal to a setpoint (SP) 

above which said engine torque is efficiently produced, and wherein the 

torque produced by said engine when operated at said setpoint (SP) is 

substantially less than the maximum torque output (MTO) of said engine." 

Nowhere does the claim refer to "setpoint" or "SP" in the context of a 

battery's "state of charge." Likewise, although claim 23 includes the step of 

"monitoring the state of charge of said battery," the claim never makes a 

comparison between the battery's "state of charge" and a "setpoint." 

Instead, claim 23 consistently references a "setpoint" or "SP" in terms of . 

"torque," e.g., "producing torque at loads between a lower level SP and a 

maximum torque output"; "when the torque RL required to do so is less than 

said lower level SP"; "using the torque between RL and SP to drive said at 

least one electric motor"; and "the torque produced by said engine when 

operated at said setpoint (SP) is substantially less than the maximum torque 

output." Ex. 1001, 60:22-54 ( emphasis added). Thus, given the claim 

language's clear correlation of a "setpoint" or "SP" to a torque value, we 

construe the terms "setpoint" and "SP" to mean "a predetermined torque 

value that may or may not be reset." 

3. "low-load mode L" "highway cruising mode IV," and 
"acceleration mode V" 

Claim 7 expressly defines the terms "low-load mode I," "highway 

cruising mode IV," and "acceleration mode V," within the body of the claim. 

Ex. 1001, 58:58-59:8. · As such, for purposes of institution, no further 

construction of these terms is necessary at this time. 
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C. Asserted Grounds 

1. Claims 23 and 36 Obviousness over Severinsky 

Ford challenges claims 23 and 36 on the ground that the claimed 

invention would have been obvious over Severinsky. Pet. 17-19. In support 

of this ground, Ford provides a detailed claim chart explaining how each 

limitation of, claims 23 and 36 is met by Severinsky and why a skilled artisan 

would have found the claimed invention obvious in view of the teachings of 

Severinsky and the general knowledge of skilled artisans. Id. at 19-32. 

Claim 23 recites a method of controlling a hybrid vehicle having an 

engine "capable of efficiently producing torque at loads between a lower 

level SP [i.e., setpoint] and a maximum torque output MTO." Ex. 1001, 

60:22-25 ( emphasis added). First, Paice as~erts that Severinsky does not 

teach "efficiently" producing engine torque at "a lower level SP," as 

required by claim 23. Prelim. Resp. 17. But Severinsky expressly defines 

the engine's "most efficient operational point" to be in the range of "60- . 

90% of its maximum torque." Ex. 1003, 20:63-67. Crediting the testimony 

of Ford's declarant, Dr. Davis, we are persuaded that a skilled artisan would 

have understood the low end of Severinsky's range, i.e., 60%, to be a "lower 

level setpoint." See Pet. 21 ( citing Ex. 1005 ,1201-204 ). 

Although Paice appears not to dispute that the lower end of 

Severinsky's "60-90%" range is a torque value, it nonetheless takes issue 

with Severinsky's failure to indicate how such torque value "can be varied" 

or is "potentially variable." Prelim. Resp. 17-18. Paice's argument, 

however, is premised on an incorrect construction of "setpoint." As properly 

10 
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construed above, "setpoint" simply requires that the torque value be 

"predetermined," not that it be variable. Although the claim language does 

not preclude the "setpoint" from being reset ( e.g., based on driver 

tendencies), nothing in the claim language r~quires that it be "variable," as 

Paice contends. 

Next, Paice contends that Severinsky fails to disclose that the engine 

"efficiently" produces torque up to a "maximum torque output." Prelim. 

Resp. 18. According to Paice; Severinsky's disclosure of maintaining 

engine efficiency "up to 90% of its maximum torque" does not equate to 

"the full maximum torque as recited in claim 23." Id. at 18-19. Paice 

mischaracterizes Severinsky, which merely discloses the "most efficient" 

operation to be at 90% of maximum torque. That disclosure of an ideal 

upper limit does not preclude the engine's operation above the 90% limit 

from still being "efficient," which is all claim 23 requires. Indeed, the '347 

patent admits that Severiilsky' s engine can operate at "100% of its maximum 

torque output, for efficient charging of the battery bank." Ex. 1001, 11 :2-7; 

see also Ex. 1005 1 211. Thus, we are persuaded that Severinsky teaches a 

hybrid engine that efficiently produces torque "at a maximum torque 

output." 

Paice also disputes Ford's position that Severinsky discloses the 

battery charge limitation of claim 23, namely, 

employing said engine to propel said vehicle when the torque 
RL required to do so is less than said lower level SP and using 
the torque between RL and SP to drive said at least one electric 

11 
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motor to charge said battery when the state of charge of said 
battery indicates the desirability of doing so. 

Prelim. Resp. 20-22. As described in Severinsky, the microprocessor 

monitors vehicle performance to determine if "excess engine torque is 

available ... [that] can be transformed into electrical energy in motor 20 and 

stored by battery 22." Ex. 1003, 13:65-14:21 (emphasis added). Severinsky 

further discloses that "when the vehicle starts down a hill, and the operator 

lifts his foot from the accelerator pedal, the kinetic energy of the vehicle and 

the engine's excess torque may be used to drive the motor 20 as a generator 

so as to charge the batteries." Id. at 10:32-36 (emphasis added). Those 

disclosures by Severinsky are similar to the specification support for claim 

23 that "excess engine torque is used to charge the batteries" when the 

vehicle's torque requirements "are less than the torque then being produced 

by the engine, e.g., during coasting, on downhills or during braking." Ex. 

1001, 38:22-28. Nonetheless, Paice argues that Severinsky does not use 

engine torque to propel the vehicle when the battery is being recharged. 

Prelim. Resp. 21-22. But Ford's declarant, Dr. Davis, points to Figure 9 of 

Severinsky as illustrating a mode "where the engine provides torque to the 

wheels to propel the vehicle and motor for battery recharging." Ex. 1005 

11301-304. We are persuaded by Dr. Davis's testimony that Severinsky 

teaches the battery charge limitation of claim 23. 

Having considered the information presented in the Petition and the 

Preliminary Response, we determine that Ford has demonstrated a 

reasonable likelihood of showing that a skilled artisan would have found the 

12 
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subject matter of claim 23 obvious over Severinsky. Also, we have 

considered Ford's challenge of dependent claim 36. Pet. 33-34. Paice does 

not argue this dependent claim separately from independent claim 23. See 

Prelim. Resp. 16-22. Based on our review of the detailed claim chart and 

reasoning presented in the petition, we are persuaded that Ford has shown 

sufficiently that the dependent limitation of claim 36 also would have been 

obvious over Severinsky. 

2. Claims 1, 6, 7, 9, 15, and 21 - Obviousness Over Severinsky 
and Ehsani 

Ford challenges independent claim 1, as well as dependent claims 6, 

7, 9, 15, and 21, on the ground that the claimed invention would have been 

obvious over the combined teachings of Severinsky and Ehsani. Pet. 34-51. 

Claim 1 recites a hybrid vehicle having two electric motors, one acting as a 

starter motor for the engine and another acting as a generator for the battery. 

Ex. 1001, 58:16-22. Acknowledging that Severinsky discloses simply a 

single electric motor having the dual functionality of both a starter motor 

and a generator, Ford points to the long history of starter motors in the 

automotive industry (dating back to 1912) as evidence that equipping 

Severinsky with a separate starter motor woul~ have been nothing more than 

an obvious design choice in the eyes of skilled artisans at the time of the 

claimed invention. Pet. 36 (citing Ex. 1005 ~~ 329-333). Indeed, 

Severinsky recognizes as much, explaining that the decision to eliminate a 

separate starter motor was a function of "convenience" in terms of "cost, 

weight, and manufacturing." Ex. 1003, 21:39-55; see also id. at 6:36-39. 
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Additionally, Ford points to Ehsani as teaching the use of two electric 

motors in a hybrid vehicle, namely, starter/generator motor 50 and electric 

propulsion motor 51. Pet. 37 (citing Ex. 1004, Fig. 5, 3:24-25, 8:32-34). 

We are persuaded by Dr. Davis's testimony that a skilled artisan ·would have 

known (and been able) to modify the "one motor" hybrid vehicle of 

Severinsky to add a separate starter motor, as taught by Ehsani, so that 

"noise vibration and harshness (NVH) issues would be greatly minimized." 

Ex. 1005 ~11366-68. We do not find credible Paice's argument that "adding 

back a feature that was intentionally removed" by Severinsky evinces a lack 

of motivation to combine with Ehsani. See Prelim. Resp. 22-24. 

Paice also faults the combination of Severinsky and Ehsani as failing 

to suggest "a setpoint (SP)above which said engine torque is efficiently 

produced," as recited in claim 1. Prelim. Resp. 25. As discussed above, 

Severinsky discloses that the engine runs at "its most efficient operational 

point [when] it produces 60-90% of its maximum torque whenever 

operated." Ex. 1003, 20:63-66 (emphasis added). That disclosure evinces 

that a skilled artisan would have understood Severinsky's lower limit of 60% 

to be the "setpoint" for efficient operation. See Ex. 1005 11 398--402. 

Again, however, Paice faults Severinsky for failing to indicate how its lower 

limit of 60% "may be varied in any way." Prelim. Resp. 25. As discussed 

above, Paice misconstrues "setpoint" to require variation when nothing in 

the claim language suggests such a construction. Thus, we are persuaded 

that Severinsky's lower limit of 60% of maximum torque for achieving 

efficient operation of the engine meets the "setpoint" language of claim 1. 

14 
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Also, we have considered Ford's challenge of dependent claims 6, 7, 

9, 15, and 21. Pet. 44-51. Based on our review of the information presented 

in the Petition, we are persuaded that Ford has shown sufficiently that these 

dependent limitations are taught by Severinsky and Ehsani. See id. ( citing 

Ex. 1005 'il'il 410-506). For instance, Paice argues that the combination of 

Severinsky and Ehsani fails to suggest the limitation of claim 9, which 

recites a "low-speed battery charging mode 11" in which the engine and a 

first electric motor are disengaged from the wheels and the vehicle is 

propelled by a second electric motor. Prelim. Resp. 25-26. Although 

Severinsky discloses a single motor for charging the battery, Ehsani teaches 

utilizing two electric motors in which generator 50 (i.e., first electric motor) 

charges battery 24 while the engine is "disengaged from the drive shaft 21 

by clutch 51" and electric motor 51 (i.e., the second motor) is used to propel 

the vehicle. Ex. 1004, 8:28-34. We are persuaded that it would have been 

obvious to modify Severinsky's single-motor battery charging mode with 

Ehsani's dual-motor battery charging mode so that the engine can be 

operated at its most efficient range while still allowing the second motor to 

drive the vehicle. See Ex. 1003, 2:43-54; Ex. 1005 'il'il 486--489. 

3. Ford's Purported Additional Ground 

Ford further contends that claims 1, 6, 7, 9, 15, and 21 are 

unpatentable under 35 U.S.C. § 103 as obvious over "Ehsani and 

Severinsky." Pet. 51-59. As part of this challenge, Ford elaborates on 

Ehsani's teaching of "alternative control techniques" to assert that a skilled 

artisan would have been motivated to combine the hybrid control strategies 
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of Ehsani and Severinsky to arrive at a hybrid vehicle that adjusts the output 

of the engine based on torque requirements.3 Pet. 53-54. But that additional 

discussion of Ehsani does not rise to the level of a meaningfully distinct 

ground. Rather, it simply amounts to additional support for combining the 

two references. As such, we exercise our discretion under 37 C.F.R. 

§ 42.108 to view Ford's challenge based on "Ehsani and Severinsky" not as 

a different ground, but simply as additional support for the ground of 

"Severinsky and Ehsani" on which we institute trial. 

IV. CONCLUSION 

Based on the arguments and evidence presented in the Petition, we 

determine that Ford has demonstrated a reasonable likelihood that it would 

prevail in establishing that the subject matter of claims 1, 6, 7, 9, 15, 21, 23, 

and 36 would have been obvious under 35 U.S.C. § 103. 

V. ORDER 

For the foregoing reasons, it is 

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

of challenged claims 1, 6, 7, 9, 15, 21, 23, and 36 of the '347 patent is 

instituted on the asserted ground of obviousness over Severinsky and 

Ehsani; 

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

37 C.F.R. § 42.4, inter partes review of the '347 patent shall commence on 

3 Ford also repeats many of the same points it made with respect to the 
ground based on "Severinsky and Ehsani." See, e.g., Pet. 56-59. 
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the entry date of this Order, and notice is hereby given of the institution of a 

trial; and 

FURTHER ORDERED that all other grounds presented in Ford's 

Petition are denied, and no ground other than that specifically listed above is 

authorized for inter partes review of the '347 patent. 

FOR PETITIONER: 

Frank Angileri 
John Nemazi 
John Rondini 
BROOKS KUSHMAN P.C. 
FPGPO 1 OIPR2@brookskushman.com 
jrondini@brookskushman.com 

Kevin Greenleaf 
Lissi Mojica 
DENTONS US LLP 
kevin.greenleaf@dentons.com 
lissi.mojica@dentons.com 

FOR PATENT OWNER: 

Timothy W. Riffe 
Kevin E. Greene 
FISH & RICHARDSON P.C. 
riffe@fr.com 
IPR36351-0011IP1@fr.com 
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I. INTRODUCTION 

Ford Motor Company ("Ford") filed a Petition for an inter partes 

reviewofclaims 1, 7, 10,21,23,and24ofU.S.PatentNo. 7,104,347B2 

("the '347 patent"). Paper 1 ("Pet."). The owner of the '347 patent, Paice 

LLC & The Abell Foundation, Inc. ("Paice"), filed a Preliminary Response. 

Paper 8 ("Prelim. Resp."). 1 We have jurisdiction under 35 U.S.C. § 314(a). 

After considering the Petition and the Preliminary Response, we conclude 

that Ford has demonstrated a reasonable likelihood that it would prevail in 

showing unpatentability of all of the challenged claims. Thus, we authorize 

institution of an inter partes review of the '347 patent. 

II. BACKGROUND 

A. The '347 Patent 2 

The '347 patent describes a hybrid vehicle with an internal 

combustion engine, two electric motors ( a starter motor and a traction 

motor), and a battery bank, all controlled by a microprocessor that directs· 

torque transfer between the engine, the motors, and the drive wheels of the 

vehicle. Ex. 1201, 17:5-45, Fig. 4. The hybrid vehicle features a hybrid 

control strategy that operates the engine under conditions in which the 

torque required to drive the vehicle is at least equal to a setpoint (SP) above 

which torque is produced efficiently but is still less than the maximum 

1 Paice filed a redacted and an unredacted version of its Preliminary 
_Response. Papers 7, 8. Our decision cites the redacted version, i.e., Paper 8, 
which is marked "Public." 
2 The '347 patent is also the subject of a co-pending case, Paice, LLC v. 
Ford Motor Co., No. l-14-cv-00492, filed Feb. 19, 2014 (D. Md.). Pet. 1. 
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torque output (MTO) of the engine. Id. at 20:52-60, 35:5-14; see also id. at 

13:47-61 ("the engine is never operated at less than 30% ofMTO, and is 

thus never operated inefficiently"). Running the engine in this manner 

increases fuel efficiency and reduces undesirable emissions. Id. at 13 :4 7-51. 

B. Challenged Claims 

Ford challenges independent claims 1 and 23, and dependent claims 7, 

10, and 21 (which depend directly or indirectly from claim 1) and dependent 

claim 24 (which depends directly from claim 23). Claim 1 is illustrative: 

1. A hybrid vehicle, comprising: 

an internal combustion engine controllably coupled to 
road wheels of said vehicle; 

a first electric motor connected to said engine [ a ]nd 
operable to start the engine responsive to a control signal; 

a second electric motor connected to road wheels of said 
vehicle, and operable as a motor, to apply torque to said wheels 
to· propel said vehicle, and as a generator, for accepting torque 
from at least said wheels for generating current; 

a battery, for providing current to said motors and 
accepting charging current from at least said second motor; and 

a controller for controlling the flow of electrical and 
mechanical power between said engine, first and second 
motors, and wheels, 

wherein said controller starts and operates said engine 
when torque require[d] to be produced by said engine to propel 
the vehicle and/or to drive either one or both said electric 
motor(s) to charge said battery is at least equal to a setpoint 
(SP) above which said engine torque is efficiently produced, 
and wherein the torque produced by said engine when operated 
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at said setpoint (SP) is substantially less than the maximum 
torque output (MTO) of said engine. 

Ex. 1201, 58:13-37. 

Independent claim 23 is directed to a "method" of controlling a hybrid 

vehicle. Id. at 60:22. Like claim 1, it requires an "internal combustion 

engine capable of efficiently producing torque at loads between a lower level 

[setpoint] SP and a maximum torque output MTO." Id. at 60:23-25. Unlike 

claim 1, however, claim 23 does not require two motors. Claim 23 simply 

requires "one or more electric motors" for providing output torque and 

generating electrical current. Id. at 60:25-27 ( emphasis added). 

C. Evidence of Record 

Ford relies upon the following prior art as its basis for challenging the 

claims of the '347 patent, and it also proffers the Declaration of Dr. Gregory 

W. Davis (Ex. 1215). 

Caraceni A. Caraceni et al., Hybrid 1998 1203 
Power Unit Development for 
Fiat Multipla Vehicle, SAE 
TECHNICAL PAPER 981124 

Tabata '201 U.S. Patent No. 5,841,201 Nov. 24, 1998 1204 

Tabata '541 U.S. Patent No. 6,158,541 Dec. 12, 2000 1205 
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D. Asserted Grounds of Unpatentability 

Ford challenges the patentability of claims 1, 7, 10, 21, 23, and 24 of 

the '347 patent based on the following specific grounds: 

Gr&und· 

§ 103 Caraceni 1, 7, 10,21 

§ 103 Tabata '201 and Tabata '541 3 23,24 

III. ANALYSIS 

A. Standing 

Paice contends that Ford is "barred or estopped" under 37 C.F.R. 

§ 42.104(a) from requesting inter partes review of the '347 patent due to an 

alleged breach of an arbitration agreement between the parties. Prelim. 

Resp. 5-13. According to Paice, the arbitration agreement includes 

"unambiguous terms" that purportedly limit Ford's ability to "challeng[ e] 

the patent claims of the '347 patent." Id. at 8, 10. Postulating that Ford is in 

breach of those terms, Paice asserts that Ford has failed to demonstrate the 

requisite standing to file the instant Petition. Id. at 11, 13. 

The purported "standing" argument raised by Paice, however, relates 

to a disputed contractual matter that falls outside the purview of our 

authority under the Leahy-Smith America Invents Act, Pub. L. No. 112-29, 

125 Stat. 284 (2011). Indeed, the question of whether Ford breached the 

arbitration agreement by requesting inter partes review of the '34 7 patent 

3 Also referred to collectively as "Tabata '201 and '541." 
5 
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was the subject of a preliminary injunction motion in the co-pending district 

court action, which the district court recently denied. Prelim. Resp. 12 n.5; 

see also Paper 10 ("Updated Mandatory Notice" of district court's denial of 

Paice's motion). As such, we reject Paice's attempt to frame this breach-of

contract issue before the district court as a standing issue ripe for our review. 

Based on the current record, Paice has not demonstrated that Ford is barred 

or estopped from challenging the '347 patent. 

B. Claim Construction 

Ford contends that five claim limitations are in need of construction, 

namely, "road load (RL)," "setpoint (SP)," "low-load mode I," "highway 

cruising mode IV," and "acceleration mode V." Pet. 13-18. In an inter 

partes review, claim terms in an unexpired patent are given their broadest 

reasonable construction in the context of the patent in which they appear. 

37 C.F.R. § 42.lOO(b). Although Ford argues for construction of specific 

terms (Pet. 13-18), we determine that only the following claim construction 

is necessary at this stage. 

1. "road load (RL)" 

The term "road load" or "RL" is found in challenged claims 7, 21, and 

23. The specification defines "road load" as "the vehicle's instantaneous 

torque demands, i.e., that amount of torque required to propel the vehicle at 

a desired speed," and further notes that it "can be positive or negative, i.e., 

when decelerating or descending a hill, in which case the negative road load 

... is usually employed to charge the battery." Ex. 1201, 12:40-57. We see 

no reason to deviate from the specification's express definition. Thus, 
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consistent with the specification, we construe "road load" as "the amount of 

instantaneous torque required to propel the vehicle, be it positive or 

negative." 

2. "setpoint (SP)" 

Independent claims 1 and 23 recite that the internal combustion 

engine efficiently produces torque at loads between a "setpoint (SP)" and a 

"maximum torque output (MTO)." Paice seeks to construe the term 

"setpoint" as "a definite, but potentially variable value at which a transition 

between operating modes may occur." Prelim. Resp. 14. Ford, on the other 

hand, asserts that "setpoint" means a "predetermined torque value." Pet. 15. 

The specification of the '347 patent states that the value of a setpoint 

"may vary somewhat" or be "reset" in response to repetitive driving patterns 

or other monitored variables. Ex. 1201, 40:37-59. But,just because a 

setpoint may change under certain circumstances does not foreclose it from 

being "set" or "determined" at a prior point in time. Any other construction 

would defeat the purpose of it being "set," which the '34 7 patent admits is 

for comparison sake. For instance, the specification states that "the 

microprocessor tests sensed and calculated values for system variables [s~ch 

as road load (RL)] ... against setpoints, and uses the results of the 
I 

comparisons to control the mode of vehicle operation." Id. at 40:22-31 

( emphasis added). That description makes clear that the microprocessor is 

comparing a just-derived value against a previously-defined value. As such, 

we construe the term "setpoint" to mean at least a "predetermined value that 

may or may not be reset." The inquiry does not end there, however. 

7 
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Next, Paice takes issue with Ford's construction of "setpoint" as being 

limited to a "torque value." Prelim. Resp. 14-17. According to Paice, the 

· specification describes setpoint as both a "torque value" and a "battery 

charge status." Id. at 17 (citing Ex. 1211 at 10). We agree that the 

specification provides that either "torque output" or "state of charge of the 

battery bank" can be compared against setpoints. Ex. 1201, 40:28-31. The 

claim language, however, is not so broad. Although the specification is an 

important tool in claim construction, it is the claim language itself-and the 

manner in which a disputed term is used in the context of the claim-that 

controls the ultimate determination of the meaning of the term. 

Here, contrary to Paice's assertion, the claim language consistently 

refers to a "setpoint" in terms of a "torque" value. For example, claim 1 

recites that the "torque require[ d] to be produced by said engine ... is at 

least equal to a setpoint (SP) above which said engine torque is efficiently 

produced, and wherein the torque produced by said engine when operated at 

said setpoint (SP) is substantially less than the maximum torque output 

(MTO) of said engine." Ex. 1201, 58:30-37 (emphasis added). Nowhere 

does the claim refer to "setpoint" or "SP" in the context of a battery's "state 

of charge." Likewise, although claim 23 includes the step of "monitoring 

the state of charge of said battery," the claim never makes a comparison 

between the battery's "state of charge" and a "setpoint." Instead, claim 23 

consistently references a "setpoint" or "SP" in terms of "torque," e.g., 

"producing torque at loads between a lower level SP and a maximum torque 

output"; "when the torque RL required to do so is less than said lower level 
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SP"; "using the torque between RL and SP to drive said at least qne electric 

motor"; and "the torque produced by said engine when operated at said 

setpoint (SP) is substantially less than the maximum torque output." Id. at 

60:22-54 (emphasis added). Thus, given the claim language's clear 

correlation of a ''setpoint" or "SP" to a torque value, we construe the terms 

"setpoint" and "SP" to mean "a predetermined torque value that may or may 

not be reset." 

3. "low-load mode I," "highway cruising mode IV," and 
"acceleration mode V" 

Challenged claim 7 expressly defines the terms "low-load mode I," 

"highway cruising mode IV," and "acceleration mode V," within the body of 

the claim. Ex. 1201, 58:58-59:8. As such, for purposes of institution, no 

further construction of these terms is necessary at this time. 

C. Asserted Grounds 

1. Claims 1, 7, JO, and 21- Obviousness Over Caraceni 

Ford challenges independent claim 1, as well as dependent claims 7, 

10, and 21, on the ground that the claimed invention would have been 

obvious over the teachings of Caraceni. Pet. 18. In support of this ground, 

Ford provides a detailed analysis of how Caraceni meets each limitation of 

the challenged claims and why a skilled artisan would have found the 

claimed invention obvious over Caraceni and the general state of the art. Id. 

at 21-43. 

In its Preliminary Response, Paice does not appear to dispute that 

Caraceni teaches all of the structural components of the claimed invention. 

,9 
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See, e.g., Ex. 1203, Fig. 10 (depicting the components of Caraceni's hybrid 

vehicle). Instead, Paice faults Caraceni for failing to suggest the "setpoint" 

limitation of claim 1, namely, that the controller operates the engine when 

the torque demand is "at least equal to a setpoint (SP) above which said 

eng1ne torque is efficiently produced." Prelim. Resp. 18-20. We are not 

persuaded. At this stage, we find credible Ford's declarant, Dr. Davis, who 

explains how Caraceni's Figure 9 (particularly, "time period 2") illustrates 

that the engine is not started until the requisite torque "exceeds a 

predetermined torque value" indicative of low fuel consumption, which he 

characterizes. as a "setpoint." See Ex. 1215 ,r,r .27 4-279 ( discussing Ex. 

1203, Fig. 9 (annotated)). 

Paice takes issue with Dr. Davis's characterization of Caraceni's 

setpoint because "nothing in the Petition or in Dr. Davis' declaration [] 

indicate that such a point in Caraceni may be varied in any way." Prelim. 

Resp. 19 ( emphasis added). Paice's contention, however, is premised on an 

incorrect construction of"setpoint." As properly construed above, 

"setpoint" simply requires that the torque value be "predetermined." 

Although the claim language does not preclude the "setpoint" from being 

variable, nothing in the claim language requires it. As such, Paice misses 

the mark by contending that Caracerii lacks something that the claim does 

not even require. 

Paice further contends that Caraceni is "silent with regard to an engine 

that produces torque 'efficiently' or has 'low specific fuel consumption."' 

Prelim. Resp. 20-21. We view Caraceni differently. For example, Caraceni 

10 · 
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expressly states that the engine is utilized under "the most favorable working 

conditions in terms of efficiency and emissions," including "minimiz[ing] 

fuel consumption." Ex. 1203 at 3, 6, respectively. Caraceni further 

recognizes the necessity of modifying the engine's control unit "to optimize 

fuel economy, emission and driveability for the hybrid application." Id. at 4. 

That clear language in Caraceni weighs against Paice 's contention of silence 

on the issue of operating the engine "efficiently," as called for by cla~m 1. 

Having considered Paice's arguments, we are nonetheless persuaded· 

at this time that Ford has demonstrated a reasonable likelihood that Caraceni 

teaches the limitation of a "setpoint" for operating the engine "efficiently." 

See Pet. 29-32. We also have considered Ford's analysis of Caraceni as 

applied to the other limitations of claim 1, as well as the limitations of 

dependent claims 7, 10, and 21. See id. (citing Ex.121511298-350). 

Based on the current record, we are persuaded that Ford has demonstrated a 

reasonable likelihood that the subject matter of claims 1, 7, 10, and 21 would 

have been obvious in view of Caraceni. 

2. Claims 23 and 24 - Obviousness o.ver Tabata '201 and '541 

Independent claim 23 recites a method of controlling a hybrid vehicle 

having an engine "capable of efficiently producing torque at loads between a 

lower level SP [i.e., setpoint] and a maximum torque output MTO." Ex. 

1201, 60:22-25 (emphasis added). Dependent claim 24 adds the step of 

monitoring driver patterns over time and varying the setpoint accordingly. 

Id. at 60:55-57. In challenging claims 23 and 24, Ford provides a detailed 

analysis of how Tabata '201 and '541 teach each of the claimed steps and 

11 
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why a skilled artisan would have found the claimed method obvious. Pet. 

43-56. 

Paice takes issue with Ford's analysis on three fronts. First, Paice 

contends that claim 23 requires an engine that "produces torque up to a 

maximum ~orque output (MTO) of the engine." Prelim. Resp. 23 (emphasis 

added, original emphasis omitted). According to Paice, Tabata '201 and 

'541 fail to meet this requirement because Tabata's engine operates within a 

range that "falls below" the maximum output of the engine, but never 

reaches "up to" the full extent of the engine's output. Id. at 25. Paice's 

argument is misplaced. Neither the specification nor the claim language 

supports Paice's attempt to inject the phrase "up to" into the claim. For 

instance, claim 23 does not require that the engine operate at loads "up to" 

its maximum output; it only requires that the engine operate at loads 

"between" the lower level setpoint and the maximum output. Likewise, the 

specification states that the engine is operational "where the road load is 

between about 30% and 100% of the engine's maximum torque output," 

thereby confirming that the desired load need only fall somewhere within the 

range for the engine to operate efficiently, not that it cover the full extent of 

the range. Ex. 1201, 37:45-47 (emphasis added). As explained by Ford's 

declarant, Dr. Davis, Figure 7 ofTabata '201 clearly shows that the engine 

operates in a fuel efficient range, i.e., "sweet spot," falling between a 

predetermined value Pl and a maximum torque output MTO." Pet. 48 (citing 

Ex. 1215 ,r,r 371-376). That disclosure, along with Dr. Davis's explanation, 

persuades us at this stage that the combination of Tabata'201 and Tabata 
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'541 satisfies the claimed range of producing torque "between a lower level 

SP and a maximum torque output MTO." 

Next, Paice argues that neither Tabata'201 nor-'541 teaches an engine 

-that "efficiently" produces torque at "a lower level SP," as required by claim 

23. Prelim. Resp. 26. But, as confirmed by Ford's declarant, Dr. Davis, 

Tabata '201 describes the "hatched area" of Figure 7 as indicating the 

"lowest value" of fuel consumption efficiency and further explains that 

engine torque output is "selected within a predetermined range" that has a 

"predetermined width ... on the upper and lower sides of the line L" in 

Figure 7. See Ex. 121511371-376 (citing Ex. 1204, 13:53-14:4, 21:21-

26). That language in Tabata '201, which speaks of fuel efficiency in terms 

of "lowest value" and "lower side" of a predetermined range, persuades us at 

this time that a skiUed artisan would have understood Tabata'201 as teaching 

a "lower level setpoint." 

· Third, Paice contends that, even if Tabata'201 is considered to teach a 

setpoint, it still fails to teach how the setpoint "can potentially be varied" or 

is "potentially variable." Prelim. Resp. 26. Paice's argument, however, is 

premised on an incorrect construction of "setpoint." As discussed above, 

properly construed, "setpoint" simply requires that the torque value be 

''predetermined," not that it be variable. Although the claim language does 

not preclude the "setpoint" from being reset ( e.g., based on driver 
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tenden'cies ), nothing in the claim language requires that it be "variable," as 

Paice contends.4 

Having considered the information presented in the Petition and the 

Preliminary Response, we determine that Ford is likely to show that claim 

23 would have been obvious over the combined teachings ofTabata '201 

and '541. Also, we have considered Ford's challenge of dependent claim 24 

(Pet. 55-56), and we are persuaded that Ford also is likely to show that 

claim 24 would have been obvious over Tabata '201 and '541. 

IV. CONCLUSION 

Based on the existing record; we determine that Ford has 

demonstrated a reasonable likelihood of showing unpatentability of claims 1, 

7, 10, 21, 23, and 24 under 35 U.S.C. § 103. As such, we authorize 

institution of an inter partes review of the '347 patent. 

·v. ORDER 

For the foregoing reasons, it is 

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

of claims 1, 7, 10, and 21 of the '34 7 patent is instituted on the asserted 

ground of obviousness over Caraceni, and review of claims 23 and 24 is 

4 Paice further contends that the Tabata-based ground should be denied 
under 35 U.S.C. § 325(d) because the Office ''already considered" Tabata 
'201 and '541 "during prosecution leading to the '347 patent." Prelim. 
Resp. 22-23. We disagree. In this instance, the mere citation of the Tabata 
references in an Information Disclosure Statement does not amount to being 
"presented to the Office" sufficiently enough to warrant denial under 
§ 325(d). 
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instituted on the asserted ground of obviousness over Tabata '20 I and 

Tabata '541. 

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

37 C.F.R. § 42.4, inter partes review of the '347 patent shall commence on 

the entry date of this Order, and notice is hereby given of the institution of a 

trial; and 

FURTHER ORDERED that no ground other than that specifically 

listed above is authorized for inter part es review of the '34 7 patent. 

FOR PETITIONER: 

Frank Angileri 
John Nemazi 
John Rondini 
BROOKS CUSHMAN P.C. 
FPGPO I OIPR2@brookskushman.com 
FPGPO 1 OIPR2@brookskushman.com 
jrondini@brookskushman.com 

Lissi Mojica 
DENTONS US LLP 
lissi.mojica@dentons.com· 

FOR PATENT OWNER: 

Timothy W. Riffe 
Kevin E. Greene 
FISH & RICHARDSON P.C. 
riffe@fr.com 
Greene@fr.com 
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I. INTRODUCTION 

Ford Motor Company ("Petitioner") filed a Petition requesting an 

inter partes review of claims 1-5, 14, 16, 19, 20, and 22 of 

U.S. Patent No. 7,104,347 B2 (Ex. 1301, ''the '347 patent"). Paper 1 

("Pet."). Paice LLC and The Abell Foundation, Inc. (collectively, "Patent 

Owner") filed a Preliminary Response in both unredacted and redacted 

forms. Papers 9, 10 ("Prelim. Resp."). 1 Patent Owner also filed a Motion to 

Seal. Paper 11 ("Motion to Seal"). We have jurisdiction under 35 U.S.C. 

§ 314(a), which provides that an inter partes review may not be instituted 

"unless ... there is a reasonable likelihood that the petitioner would prevail 

with respect to at least 1 of the claims challenged in the petition." After 

considering the Petition, the Preliminary Response, and associated evidence, 

we conclude that Petitioner has demonstrated a reasonable likelihood that it 

would prevail in showing unpatentability of all the challenged claims, except 

claim 2. Thus, we authorize institution ofan inter partes review of claims 1, 

3-5, 14, 16, 19, 20, and 22 of the '347 patent and we do not institute review 

of claim 2. 

A. Related Proceedings 

Petitioner indicates that the '347 patent is the subject of Paice, LLC 

and The Abell Foundation, Inc. v. Ford Motor Company, Case No. 1-14-cv-

00492 and Paice LLC and The Abell Foundation, Inc. v. Hyundai Motor 

America et. al., Case No. l:2012-cv-00499. Pet. 1; Paper 5, 2. Petitioner 

also indicates that the '347 patent is the subject ofIPR2014-00571, 

IPR2014-00579, and IPR2014-00884. Id.; Paper 5, 3. Petitioner further 

1 Citations are to the redacted version of Patent Owner's Preliminary 
Response (Paper 10, "Prelim. Resp."). 
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indicates that patents related to the '34 7 patent are the subject matter of 

IPR2014-00570, IPR2014-01415, IPR2014-00568, IPR2014-00852, 

IPR2014-00875, IPR2014-00904, IPR2014-01416, IPR2015-00606, 

IPR2015-00767, IPR2015-00722, IPR2015-00758, IPR2015-00784, 

IPR2015-00785, IPR2015-00791, IPR2015-00787, IPR2015-00790, 

IPR2015-00794, and IPR2015-00792. Id. at 1-2; Paper 5, 3. 

B. The '347 Patent (Ex. 1301) 

The '34 7 patent describes a hybrid vehicle with an internal 

combustion engine, two electric motors ( a starter motor and a traction 

motor), and a battery bank, all controlled by a microprocessor that directs 

the transfer of torque from the engine and traction motor to the drive wheels 

of the vehicle. Ex. 1301, 17:5-45, Fig. 4. The microprocessor features a 

control strategy that runs the engine only under conditions of high 

efficiency, typically when the vehicle's instantaneous torque requirements 

(i.e., the amount of torque required to propel the vehicle, or "road load") is 

at least equal to 30% of the engine's maximum torque output ("MTO") 

capability. Id. at 20:52-60, 35:5-14; see also id. at 13:47-61 ("the engine is 

never operated at less than 30% of MTO, and is thus never operated 

inefficiently"). 

Running the engine only when it is efficient to do so leads to 

improved fuel economy and reduced emissions. Id. at 13:47-52. To achieve 

such efficiency, the hybrid vehicle includes various operating modes that 

depend on the vehicle's torque requirements, the battery's state of charge,. 

and other operating parameters. Id. at 19:53-55. For example, the hybrid 

vehicle may operate in: (1) an all-electric mode, where only the traction 

motor provides the torque to propel the vehicle and operation of the engine 
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would be inefficient (i.e., stop-and-go city driving); (2) an engine-only 

mode, where only the engine provides the torque to propel the vehicle and 

the engine would run at an efficient level (i.e., highway cruising); (3) a dual

operation mode, where the traction motor provides additional torque to 

propel the vehicle beyond that already provided by the engine and the torque 

required to propel the vehicle exceeds the maximum torque output of the 

engine (i.e., while accelerating, passing, and climbing hills); and ( 4) a 

battery recharge mode where the engine operates a generator to recharge the 

battery while the traction motor drives the vehicle. Id. at 35:66-36:58, 

37:26-38:55. 

C. Illustrative Claim 

Petitioner challenges claims 1-5, 14, 16, 19, 20, and 22 of the '347 

patent. Pet. 4-60. Claim 1 is illustrative of the claims at issue and is 

reproduced below: 

1. A hybrid vehicle, comprising: 
an internal combustion engine controllably coupled to 

road wheels of said vehicle; · 
a first electric motor connected to said engine nd [sic] 

operable to start the engine responsive to a control signal; 
a second electric motor connected to road wheels of said 

vehicle, and operable as a motor, to apply torque to said wheels 
to propel said vehicle, and as a generator, for accepting torque 
from at least said wheels for generating current; 

a battery, for providing current to said motors and 
accepting charging current from at least said second motor; and 

a controller for controlling the flow of electrical and 
mechanical power between said engine, first and second 
motors, and wheels, wherein said controller starts and operates 
said engine when torque require to be produced by said engine 
to propel the vehicle and/or to drive either one or both said 
electric motor(s) to charge said battery is at least equal to a 
setpoint (SP) above which said engine torque is efficiently 
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produced, and wherein the torque produced by said engine 
when operated at said setpoint (SP) is substantially less than the 
maximum torque output (MTO) of said engine. 

Ex. 1301, 58:13-37. 

D. The Alleged Grounds of Unpatentability 

The information presented in the Petition sets forth proposed grounds 

ofunpatentability of claims 1-5, 14, 16, 19, 20, and 22 of the '347 patent 

under 35 U.S.C. § 103(a) as follows (see Pet. 7-60):2 3 

Claims 
; 

References Challenged 

Ibaraki '8824 and Koide5 l,2,and5 

Ibaraki '882, Koide, and 
3 and4 

Frank6 

Ibaraki '882, Koide, and 
16 

Kawakatsu7 

Ibaraki '882, Koide, and 
20 

Vittorie8 

Ibaraki '882, Koide, and 
19 

Yamaguchi9 

2 Petitioner supports its challenge with the Declaration of Dr. Gregory W. 
Davis. Ex. 1308. 
3 Although Petitioner adds the general knowledge of one with ordinary skill 
in the art to the express statement of each alleged ground of unpatentability 
(Pet. 3-4), that is not necessary. Obviousness is determined from the 
perspective of one with ordinary skill in the art. We leave out the express 
inclusion of the general knowledge of one with ordinary skill. 
4 U.S. Patent No. 5,789,882, issued Aug. 4, 1998 (Ex. 1303)("Ibaraki '882"). 
5 U.S. Patent No. 5,934,395, issued Aug. 10, 1999 (Ex. 13 l 7)("Koide"). 
6 U.S. Patent No. 6,116,363, issued Sept. 12, 2000 (Ex. 1318) ("Frank"). 
7 U.S. Patent No. 4,335,429, issued June 15, 1982 (Ex. 1305) 
(''Kawakatsu"). 
8 Oreste Vittone, Fiat Conceptual Approach to Hybrid Cars Design, 12TH 
INTERNATIONAL ELECTRJC VEHICLE SYMPOSIUM (1994) (Ex. 1320) 
("Vittone"). 
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References 

lbaraki '882, Koide, and 
Ibaraki '626 10 

Ibaraki '882, Koide, and 
Lateur11 

Claims 
Challenged 

22 

14 

II. ANALYSIS 

A. Patent Owner's Discretionary Dismissal Arguments 

Patent Owner first argues that we should exercise our discretion under 

35 U.S.C. § 325(d) and reject the Petition because "it relies on substantially 

the same arguments that [Petitioner] Ford has already presented to the Board 

in four separate proceedings." Prelim. Resp. 17-26. We have considered 

Patent Owner's argument, but exercise our discretion and consider the 

Petition and institute trial on the grounds summarized below, based in part 

on Ibaraki '882, a reference not previously relied on. We also have 

considered Patent Owner's arguments regarding multiple attacks on 

independent claim 1. Id. at 21-23. Where a dependent claim is challenged, 

we see no reason not to consider a challenge of the independent claim from 

which it depends over the same prior art, even if the independent claim 

already has been challenged elsewhere. Whatever renders obvious the 

dependent claim necessarily renders obvious the independent claim. 

We also have considered Patent Owner's argument that multiple 

challenges should not be allowed because, under 35 U.S.C. § 315(e)(l), once 

a final written decision is issued in one proceeding with respect to a claim, 

9 U.S. Patent No. 5,865,263, issued Feb. 2, 1999 (Ex. 1321) ("Yamaguchi"). 
10 U.S. Patent No. 6,003,626, issued Dec. 21, 1999 (Ex. 1322) 
("lbaraki '626"). 
11 U.S. Patent No. 5,823,280, issued Oct. 20, 1998 (Ex. 1307) ("Lateur"). 
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Petitioner would be barred from requesting or maintaining a proceeding on 

that claim on any ground that the Petitioner raised or could have raised in the 

proceeding which yielded the final written decision. Prelim. Resp. 26-29. 

The contention is misplaced, because that provision applies only to the 

Petitioner, not the Board. See Progressive Cas. Ins. Co. v. Liberty Mut. Ins. 

Co., Nos. 2014-1586, 2014-1466, 2014-1639, 2014-1538, 2014-1636, 2014-

1656, 2014-1549, 2014-1637, 2015 WL 5004949, at *2 (Fed. Cir. Aug. 24, 

2015). Even if it applies to the Board, it is not burdensome simply to 

terminate the second proceeding with respect to certain claims. 

B. Claim Construction 

The Board interprets claims of an unexpired patent using the broadest 

reasonable construction in light of the specification of the patent in which 

they appear. See 37 C.F.R. § 42.lOO(b); Office Patent Trial Practice Guide, 

77 Fed. Reg. 48756, 48766 (Aug. 14, 2012). Under the broadest reasonable 

construction standard, claim terms are given their ordinary and customary 

meaning, as would be understood by one of ordinary skill in the art in the 

context of the entire disclosure. In re Translogic Tech. Inc., 504 F.3d 1249, 

1257 (Fed. Cir. 2007). 

1. "Road Load"or "RL" 

The term "road load" or "RL'' is recited in independent claim 1 and 

dependent claims 2-5, 14, 16, 19, 20, and 22. The Specification of the '347 

patent defines "road load" as "the vehicle's instantaneous torque demands, 

i.e., that amount of torque required to propel the vehicle at a desired speed," 

and further notes that it "can be positive or negative, i.e., when decelerating 

or descending a hill, in which case the negative road load ... is usually 

employed to charge the battery." Ex. 1301, 12:38-58. Accordingly, we 
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construe "road load" and "RL" as "the amount of instantaneous torque 

required to propel the vehicle, be it positive or negative." 12 

2. "Set Point" or "SP" 

The term "setpoint" or "SP" is recited in independent claim 1 and 

dependent claims 2-5, 14, 16, 19, 20, and 22. Petitioner proposes that 

"setpoint" or "SP" be construed, in the context of these claims, as 

''predetermined torque value." Pet. 6-7. In that regard, Petitioner correctly 

notes that the claims compare the setpoint either to an engine torque value or 

a torque based "road load" value. Id. Independent claim 1 recites a 

condition "when [the] torque require[ d] to be produced by said engine to 

propel the vehicle and/or to drive either one or both said electric motor(s) to 

charge said battery is at least equal to a setpoint (SP)." Ex. 1301, 58:29-31. 

Independent claim 1 further recites a relationship between the setpoint and 

the maximum torque output of the engine, by the language "the torque 

produced by said engine when operated at said setpoint (SP) is substantially 

less than the maximum torque output (MTO) of said engine." Id. at 58:34-

3 7. Although Patent Owner correctly notes that the Specification outside of 

the claims refers to two items being measurable against respective setpoints, 

i.e., the vehicle's instantaneous torque requirement and the state of charge of 

the battery bank (Prelim. Resp. 9-10), the setpoint in these claims relates to 

torque and not battery charge. 

Patent Owner asserts that "setpoint" or "SP" is not simply a numerical 

value divorced from the context of the rest of the vehicle's control system, 

and that a "setpoint" serves the crucial function of marking the transition 

12 This construction is the same as that proposed by Petitioner. Pet. 5-6. 
Patent Owner does not propose a different construction. 
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from one claimed mode to another, and in particular, the transition from 

propelling the vehicle with the motor to propelling the vehicle with the 

engine. Prelim. Resp. 7-9. Citing the Specification, Patent Owner further 

states that the Specification uses "setpoint" synonymously with "transition 

point." Id. at 9-10. Accordingly, Patent Owner urges that the construction 

of "setpoint" or "SP" must incluc;le an indication that it is a point at which a 

transition between different operating modes may occur. Id. at 9-12. 

Patent Owner's arguments are misplaced. The Specification outside 

of the claims sometimes uses "setpoint" interchangeably with "transition 

point," because the disclosure describes the particular transitions between 

operative modes, at the setpoints. If the multiple transitions between modes 

are not described, it would be without meaning to refer to a "setpoint" as a 

transition point between modes. A transition does not spring solely from the 

term "setpoint" or "SP." It would be improper to read into a claim all of the 

disclosed operational modes and all disclosed transitions between modes 

simply because the claim recites the "setpoint" or "SP." 

Patent Owner does not urge that "setpoint" or "SP" requires any 

particular transition from mode to mode. Instead, Patent Owner merely 

desires to add that a "setpoint" is where a transition between operating 

modes "may occur." Id. Nothing of significance is added by that proposed 

construction. If a transition is specified by other limitations in the claim, at 

the setpoint, then a transition is required at the setpoint. If no transition is 

specified by other limitations in the claim, then no transition is required at a 

setpoint. A transition may or may not occur at a setpoint, depending on 

what else is recited in the claim. It is not necessary to include such "may 

occur" language in the construction of "setpoint" and "SP." A multitude of 
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events "may occur" at a setpoint, but they are not necessary for setting forth 

the meaning of "setpoint" or "SP" in a claim. The rest of the claim sets forth 

what is required to occur at a setpoint. 

Nevertheless, we do regard as meaningful to note that nothing in the 

Specification precludes a setpoint from being reset, after it has been set. A 

setpoint for however short a period of time still is a setpoint. 

We construe "setpoint" and "SP" as "predetermined torque value that 

may or may not be reset." 

3. "monitor patterns of vehicle operation over time" 

Dependent claim 2 recites that the controller "monitors patterns of 

vehicle operation over time and varies said setpoint SP accordingly." Ex. 

1301, 58:38-40. Patent Owner argues that we should construe the italicized 

phrase to mean "track and record the driver's repeated driving operations 

over time." Prelim. Resp. 12. Petitioner does not provide an explicit 

construction for the phrase. 

Patent Owner argues that the Specification of the '347 patent's 

description of monitoring patterns of vehicle operation over time refers to 

how the operator actually drives the car over some period of time, as 

opposed to monitoring an internal data point of the vehicle. Id. at 12-16. In 

support of its construction, Patent Owner directs attention to the following 

descriptions in the Specification: 

Examples of this practice-amounting in many circumstances 
to modifying certain specific values depending on other data 
items not discussed in detail, or by monitoring the vehicle's 
actual usage patterns over time-are given below. 

Prelim. Resp. 13 (citing Ex. 1301, 35:47-58). 

It is also within the scope of the invention for the 
microprocessor to monitor the vehicle's operation over a period 
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of days or weeks and reset this important setpoint in response to 
a repetitive driving pattern. For example, suppose the operator 
drives the same route from a congested suburban development 
to a workplace about the same time every morning; typically 
the road load might remain under 20% ofMTO for the first few 
minutes of each day, then vary between O and 50% ofMTO for 
another few minutes as the operator passes through a few traffic 
lights, and then suddenly increase to 150% of MTO as the 
operator accelerates onto a highway. It is within the skill in the 
art to program a microprocessor to record and analyze such 
daily patterns, and to adapt the control strategy accordingly. 
For example, in response to recognition of a regular pattern as 
above, the transition point might be adjusted to 60% of MTO; 
this would prevent repetitive engine starts as the road load 
exceeded 30% ofMTO for a few hundred yards at a time, as 
might often occur in suburban traffic. Similarly, the engine 
starting routine might be initiated after the same total distance 
had been covered each day. 

Ex. 1301, 40:56-41:9 (emphasis added). 

In addition, Patent Owner, directing attention to external evidence, 

argues that the word "pattern" means a regular and repeated course of 

conduct or behavior. Prelim. Resp. 15-16; Ex. 1328; Ex. 2303. 

Although Petitioner does not provide an explicit construction for the 

phrase "monitoring patterns of vehicle operation over time," Patent Owner 

argues that Petitioner implicitly construes the phrase to encompass 

monitoring the battery state of charge or "regenerative charging amount" 

and adjusting the alleged "setpoint" based on the stored regenerative 

charging amount, with respect to dependent claim 2. Id. at 13-14 (citing 

Pet. 25-27). 

We agree with Patent Owner that Petitioner's implicit construction is 

not in light of the written description of the Specification of the '347 patent 

which describes changing a setpoint in response to monitored vehicle 
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operation patterns. In particular, the description in the Specification 

regarding patterns describes clearly that the patterns are in connection with 

the driving patterns of the operator of the vehicle. Ex. 1301, 40:56-41 :9. 

The Specification does not describe monitoring "patterns" of a battery state · 

of charge, for example. Moreover, the plain words of the phrase require 

monitoring patterns over time. It is not enough to monitor a single value of 

a vehicle component, for instance. Rather the plain meaning of the words 

require monitoring patterns, where a pattern is defined as a regular or logical 

form, order, etc. Ex. 2303. Thus, we agree with Patent Owner that a pattern 

is a regular and repeated course of conduct or behavior and that the phrase 

"monitoring patterns of vehicle operation over time" requires monitoring a 

driver's repeated driving operations over time. 

Accordingly, for purposes of this decision, we interpret "monitoring 

patterns of vehicle operation over time" to require monitoring a driver's 

repeated driving operations over time. 

C. Claims 1, 2, and 5 - Obviousness over lbaraki '882 and Koide 

Petitioner contends that claims 1, 2, and 5 are unpatentable under 3 5 

U.S.C. § 103(a) as obvious over Ibaraki '882 and Koide. Pet. 8-29. 

1. lbaraki '882 (Ex. 1303) 

Ibaraki '882 discloses a drive control apparatus for a "hybrid vehicle" 

equipped with an electric motor and an internal combustion engine. 

Ex. 1303, 1: 10-15. The electric motor provides electric energy and operates 

as a first drive power source, and the internal combustion engine combusts 

fuel to provide a second drive power source. Id. at 2:57--64. The drive 

control apparatus includes ( 1) an engine drive mode where the vehicle is 

driven by the engine, (2) a motor drive mode where the vehicle is driven by 
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the electric motor, and (3) an electricity generating mode where an electric 

generator is operated by the engine to charge an electric energy storage 

device. Id. at 2:64-3:2. Depending on the running condition of the vehicle, 

the drive control apparatus selects the drive mode. Id. at 3:5-14. 

2. Analysis 

a. Claims 1 and 5 

The evidence set forth by Petitioner indicates there is a reasonable 

likelihood that Petitioner will prevail in showing that claims 1 and 5 are 

unpatentable under 35 U.S.C. § 103(a) as obvious over Ibaraki '882 and 

Koide. Pet. 8-29. Petitioner provides a detailed analysis, supported by 

evidence, demonstrating that there is a reasonable likelihood that claims 1 

and 5 are obvious over Ibaraki '882 and Koide. Id. 

For example, claim 1 recites "a hybrid vehicle," the vehicle 

comprising "an internal combustion engine controllably coupled to road 

wheels of said vehicle." Petitioner contends that Ibaraki '882 discloses a 

hybrid vehicle that is propelled by an internal combustion (IC) engine and an 

electric motor. Pet. 8 (citing Ex. 1303, 1:9-14; Ex. 1308 ,r 180). Petitioner 

specifically argues that Ibaraki '882 discloses that the engine is controllably 

coupled to road wheels via a clutch. Id. at 11 (citing Ex. 1303, 19:50-54, 

Fig. 8; Ex. 1308 ,r,r 184-190). 

Claim 1 further recites "a first electric motor connected to said engine 

[a]nd operable to start the engine responsive to a control signal" and "a 

second electric motor connected to road wheels of said vehicle, and operable 

as a motor, to apply torque to said wheels to propel said vehicle, and as a 

generator, for accepting torque from at least said wheels for generating 

current." Petitioner argues that Ibaraki '882 discloses an electric motor that 

13 



BMW1012 
Page 1299 of 1654

IPR2015-00795 
Patent 7,104,347 B2 

when the vehicle is in the "drive" state, the electric motor transfers power to 

the drive wheels. Pet. 16 ( citing Ex. 1303, 19:24-28; Ex. 1308 ,r 213). 

Petitioner argues that this electric motor meets the claimed "second electric 

motor" and a person with ordinary skill in the art would have understood 

that the transferring of power to the drive wheels is the same as applying 

torque to said wheels. Id. (citing Ex. 1308 ,r,r 214-215). Petitioner contends 

that Ibaraki '882 discloses a "charge" state where the electric motor serves 

as an electric generator using regenerative braking. Id. at 16-17 (citing Ex. 

1303, 19:61-67, 22:19-30). Petitioner further argues that Ibaraki '882 

discloses an electric generator in addition to the electric motor and a person 

with ordinary skill in the art would have understood that the terms 

"generator" and "electric motor," when discussing hybrid vehicles, 

"indicate[ s] whether the operation of the electric machines is motor or 

generator-based." Id. at 13 ( quoting Ex. 1316, 21 ). Petitioner alternatively 

argues that Koide discloses an electric generator that may be used as an 

electric motor. Id. (citing Ex. 1317, 1 :30-32). Petitioner further argues that 

Koide discloses a dual electric motor hybrid vehicle, where the first motor is 

used to start the engine and the second motor is used as a drive power 

source. Id. at 13-15 (citing Ex. 1317, 7:45-64, 8:47-60, 9:9-65; Ex. 1308 

,r,r 205-206). Petitioner also argues that it would have been obvious to 

combine the controls of Koide to the existing structure of Ibaraki '882 for 

starting the engine via lbaraki's electric generator, and allow the electric 

motor to propel the vehicle in order to remove the need for an exclusive 

engine starter, thereby reducing costs by reducing the number of 

components. Id. at 15-16(citingEx.1317, 1:60-64;Ex.1308if 179). 
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Claim 1 also recites "a battery, for providing current to said motors 

and accepting charging current from at least said second motor." Petitioner 

contends that lbaraki '882 discloses an electrical energy storage device in 

the form of a battery, and the battery is used for providing current during the 

"drive" state and a person with ordinary skill in the art would have 

understood that a battery would have been operable to provide or accept 

current from any connected electric motor-generator. Id. at 17-18 ( citing 

Ex. 1303, 11 :31-33, 19:55-57; Ex. 1308 ,r,r 223-228). 

Claim 1 additionally recites "a controller for controlling the flow of 

electrical and mechanical power between said engine, first and second 

motors, and wheels." Petitioner contends that Ibaraki '882 discloses a 

controller that includes four modes: ( 1) MOTOR DRIVE, where the electric 

motor is selected as the drive power source, (2) ENGINE DRIVE, where the 

engine is selected as the drive power source, (3) ENGINE-MOTOR DRIVE, 

where both the engine and electric motor are selected as the drive power 

sources, and ( 4) CHARGING, where electrical energy generated during 

regenerative braking is transferred to the battery. Id. at 18-19 (citing Ex. 

1303, 20:43--49, Fig. 8; Ex. 1308 ,r,r 230,232,233). 

Claim 1 further recites "wherein said controller starts and operates 

said engine when torque require to be produced by said engine to propel the 

vehicle and/or to drive either one or both said electric motor(s) to charge 

said battery is at least equal to a setpoint (SP) above which said engine 

torque is efficiently produced wherein the torque produced by said engine 

when operated at said setpoint (SP) is substantially less than the maximum 

torque output (MTO) of said engine." Petitioner contends that this limitation 

includes the language "and/or" and, therefore, this limitation is met because 
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Ibaraki '882 discloses "said controller starts and operates said engine when 

torque require to be produced by said engine to propel the vehicle ... is at 

least equal to a setpoint (SP) above which said engine torque is efficiently 

produced." Id. at 19 ( emphasis omitted). Specifically, Petitioner contends 

that Ibaraki '882 discloses a setpoint of engine speed above which the 

engine torque is efficiently produced, the 70% relative efficiency. Id. at 19-

24 (citing Ex. 1303, 25:36-26:8, Fig. 5; Ex. 1308 ,r,r 237-238, 240). 

Accordingly, the present record supports that Petitioner has 

established a reasonable likelihood it will prevail in demonstrating that 

claim 1 is obvious over Ibaraki '882 and Koide. We are similarly persuaded 

that Petitioner has established a reasonable likelihood it will prevail in 

demonstrating claim 5 is obvious over Ibaraki '882 and Koide. See Pet. 27-

28. 

We have considered Patent Owner's argument that the Petition 

improperly incorporates arguments and evidence from the Declaration of 

Dr. Davis into the Petition. Prelim. Resp. 29-34. We agree that, in general, 

arguments must not be incorporated by reference from one document into 

another document (37 C.F.R. § 42.6(a)(3)). Here, however, Patent Owner's 

arguments are unpersuasive. Petitioner relies on Ibaraki and Koide in 

challenging claims 1 and 5. In doing so, Petitioner relies on Dr. Davis' 

testimony as evidence of what a POSA would have known at the time of the 

invention. We have reviewed those portions of Dr. Davis' Declaration, to 

which we are directed, with respect to the grounds upon which we institute, 

and, have determined that there is nothing unusual about his declaration or 

the way in which Petitioner relies on the declaration insofar as improper 

incorporation is concerned, at least not to the extent that we would disregard 
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the Petition in its entirety. Moreover, we will not disregard the Petition 

because of an alleged ''voluminous record." Id. at 33-34. 

Patent Owner also argues that Petitioner has failed to identify "what 

claim elements are missing from Ibaraki '882" and, therefore, Patent Owner 

argues that Petitioner fails to provide the requisite Graham v. John Deere 

analysis. Prelim. Resp. 35-36. Patent Owner further argues that Petitioner 

fails to demonstrate clearly how it is applying Ibaraki '882 to the claims. Id. 

at 36-37. We are not persuaded by Patent Owner's argument. Whatever 

disclosure from each prior art reference, listed in Petitioner's claim charts in· 

a corresponding location opposite a reproduced claim limitation, is a 

representation that that disclosure meets the associated claim limitation. We 

have reviewed the proposed ground of obviousness over Ibaraki '882 and 

Koide against claims 1 and 5, and are persuaded, at this juncture of the 

proceeding, that Petitioner has established a reasonable likelihood that 

Petitioner would prevail in its challenge to claims 1 and 5. 

Patent Owner also argues that Petitioner relies improperly on two 

separate embodiments of Ibaraki '882, namely, the disclosures of Figures 5 

and 11, and fails to explain why a person of ordinary skill in the art would be 

motivated to combine these embodiments. Id. at 36-37. We disagree with 

Patent Owner. Petitioner explains that Figures 5 and 11 similarly set forth 

thresholds based on engine torque and engine speed. See Pet. 20-21. 

Petitioner further sets forth that the thresholds determine the point in which 

the engine mode will transition. See id. Although Patent Owner argues that 

Figure 5 discloses "thresholds are based on engine efficiency" and Figure 11 

discloses "thresholds are based on drive power" (Prelim. Resp. 36-37), we 

are not persuaded that these are two separate embodiments. Rather, both 
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Figures 5 and 11 disclose threshold points for transitioning between engine 

modes. The mere fact that Figure 5 also discloses engine efficiency based 

on speed and torque does not render it a separate embodiment. Accordingly, 

we are not persuaded by Patent Owner that Petitioner has failed to provide 

an articulated reasoning with a rational underpinning in supporting its 

conclusion of obviousness. 

We are not persuaded by Patent Owner's argument that Petitioner's 

parallel citations to both embodiments fail to adequately identify the basis 

for its claim challenges. Id. We are able to discern from Petitioner's 

citations what portions of lbaraki '882 Petitioner relies upon to disclose 

which limitation. Furthermore, as discussed above, we are not persuaded 

that Petitioner relies on two separate embodiments of Ibaraki '882. 

We also are not persuaded by Patent Owner's argument that 

Petitioner provides nothing more than a conclusory analysis between power 

and torque and Petitioner fails to explain adequately why a person of 

ordinary skill in the art would have known to modify lbaraki '882 's "fuel

efficiency- and drive-power-based thresholds to instead transition between 

operating modes based on the 'torque require[ d] to be produced by said 

engine,' instead providing conclusory statements." Id. at 37-38. First, this 

argument is misplaced as none of the challenged claims require 

"transitioning between operating modes" based on torque requirements. 

Furthermore, the ground asserted is one of obviousness, not anticipation. 

We credit the testimony of Dr. Davis, who explains that a "person having 

ordinary skill in the art would have understood that power and torque are 

related as a function of speed." Ex. 1308 'if 214. We are persuaded by 

Petitioner and Dr. Davis that a person with ordinary skill in the art would 
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have understood the relationship between power and torque based on speed, 

and that when power is transferred by the torque. Id. Accordingly, we also 

are persuaded, at this juncture in the proceeding, that a person with ordinary 

skill in the art would have understood the different combinations of engine 

and electric motor required to produce the required torque efficiently, and 

we are not persuaded by Patent Owner's argument that Petitioner's analysis 

is conclusory. See Pet. 19-22; Ex. 1308 ,r,r 214, 237-241. 

Patent Owner further argues that Petitioner has added annotations to 

lbaraki '882 Figures 5 and 11, adding values and threshold lines that are not 

in the cited reference. Prelim. Resp. 38-39. Patent Owner specifically 

argues that Petitioner's "annotations are misleading and should not be 

confused for the actual disclosures of Ibaraki '882, which does not involve 

transitioning between operating modes based on the 'torque RL required' to 

propel the vehicle." Id. The argument is misplaced as none of the 

challenged claims require "transitioning between operating modes based on 

the instantaneous torque required to propel the vehicle." The argument is 

based on Patent Owner's proposed construction for setpoint, which we have 

not adopted for the reasons provided above in the claim construction section. 

Furthermore, we are not confused by Petitioner's annotations and the 

differences between the annotations and what lbaraki '882 discloses. 

Patent Owner further argues that Ibaraki '882 fails to disclose using 

the generator to start the engine, and, therefore, fails to disclose the first 

motor recited by the claims. Id. at 39-40. We are not persuaded by this 

argument. First, Petitioner has presented a ground under obviousness, not 

anticipation. We credit the testimony of Dr. Davis, who explains that a 

person with ordinary skill in the art of hybrid vehicles would have 

19 



BMW1012 
Page 1305 of 1654

IPR2015-00795 
Patent 7,104,347 B2 

understood that an electric generator and electric motor indicates that the 

operation is electric motor or generator based. Ex. 1308 ,I 196. 

Accordingly, Dr. Davis concludes that Ibaraki '882 discloses a first electric 

motor operable to start the engine. Id. ,I 201. Second, Petitioner has 

provided Koide to dis9lose this limitation. Accordingly, Patent Owner's 

argument is tantamount to an attack on the cited prior art individually, 

whereas the asserted ground is based on a combination of the references. 

We also are not persuaded by Patent Owner's contention that 

Petitioner fails to establish why a person of ordinary skill in the art would 

modify Ibaraki '882 to replace the "generator for generating energy" with 

Koide's electric motor. Prelim. Resp. 41-42. As discussed above, 

Petitioner establishes that it would have been obvious to combine the 

controls of Koide to the existing structure oflbaraki '882 for starting the 

engine via Ibaraki's electric generator, and allow the electric motor to propel 

the vehicle in order to remove the need for an exclusive engine starter, 

thereby reducing costs by reducing the number of components. Pet. 15-16 

(citing Ex. 1317, 1 :60-64; Ex. 1308 if 179). We do not agree with Patent 

Owner that Petitioner's argument is conclusory because Petitioner 

articulated a reasoning with rationale underpinning, to remove complexity 

and reduce costs. 

Patent Owner argues that Petitioner effectively reads the words 

"substantially less" out of the phrase "substantially less than the maximum 

torque output (MTO) of said engine." Id. at 42-43. We disagree. Instead, 

Petitioner explains that, based on a description in related patent 7,237,634 

Patent ( claim 15), "substantially less than the MTO" includes a SP which is 

less than approximately 70% of the MTO. See Pet. 22. Moreover, we are 
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not persuaded by Patent Owner's arguments that Petitioner improperly 

combines embodiments of Ibaraki '882 to meet the "substantially less than 

the MTO" phrase. The ground is one of obviousness, not anticipation. In 

any event, Petitioner provides an explanation of how a single embodiment of 

Ibaraki '882 describes the substantially less than the MTO limitation (id. at 

22-24), as even Patent Owner recognizes. We are not persuaded that 

Petitioner's explanation with respect to Figure 11 in the Petition is based on 

conclusory statements, attorney argument, and improperly incorporated 

declaration testimony as asserted. 

b. Claim 2 

The evidence set forth by Petitioner does not indicate there is a 

reasonable likelihood that Petitioner will prevail in showing that claim 2 is 

. unpatentable under 35 U.S.C. § 103(a) as obvious over Ibaraki '882. Pet. 

25-27. Dependent claim 2, which depends from independent claim 1, 

recites "said controller monitors patterns of vehicle operation over ti1?1e and 

vary said setpoint SP accordingly." Petitioner argues that Ibaraki '882 

discloses that the controller stores in memory a regenerative charge amount 

based on a user's accelerator patterns. Pet. 25-27 (citing Ex. 1303, 22:43-

65). As discussed above in our claim construction, we interpret "monitors 

patterns of vehicle operation over time" to require monitoring a driver's 

repeated driving operations over time. As also discussed above in our claim 

construction, we are not persuaded by Petitioner's implicit construction of 

"monitors patterns of vehicle operation over time" to encompass monitoring 

the battery state of charge or "regenerative charging amount" and adjusting 

the alleged "setpoint" based on the stored regenerative charging amount. As 

such, we are not persuaded that lbaraki '882's disclosure of storing the 
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regenerative charge amount based on a user's accelerator patterns meet 

claim 2. Petitioner does not argue that Koide discloses this limitation. 

Accordingly, we are not persuaded that Petitioner has established it will 

prevail in demonstrating that claim 2 is obvious over lbaraki '882 and 

Koide. 

D. Claims 3 and 4- Obviousness over Jbaraki '882, Koide, and Frank 

· The evidence set forth by Petitioner indicates there is a reasonable 

likelihood that Petitioner will prevail in showing that claims 3 and 4 are 

unpatentable under 35 U.S.C. § 103(a) as obvious over Ibaraki '882, Koide 

and Frank. Pet. 29-34. Dependent claim 3, which depends from 

independent claim 1, recites "said controller monitors the road load (RL) on 

the vehicle over time, and controls transition between propulsion of said 

vehicle by said motor(s) to propulsion by said engine responsive to RL 

reaching SP, such that said transition occurs only when RL>SP for at least a 

predetermined time, or when RL>SP2, wherein SP2>SP." Dependent 

claim 4, which also depends from dependent claim 3, recites "said controller 

further controls transition from propulsion of said vehicle by said engine to 

propulsion by said motor(s) such that said transition occurs only when 

RL<SP for at least a predetermined time." Petitioner contends that Ibaraki 

'882 discloses all of these limitations, except for the limitation requiring the 

transition to occur after at least a predetermined.time. Pet. 31-33. Petitioner 

contends that Frank discloses this limitation. Id. Petitioner specifically 

argues that Frank discloses combining a time delay between cycling between 

different modes in order to avoid frequent cycling. Pet. 32-33 (citing Ex. 

1318, 8:32-37; Ex. 1308 ,r,r 313-322). Petitioner also articulates reasoning 

with rational underpinnings on why a person of ordinary skill in the art at the 
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time of the invention would have combined Ibaraki '882, Koide, and Frank. 

Id. at 29-30. 

We reject Patent Owner's general arguments based on improper 

incorporation by reference, insufficient identification of differences, 

conclusory arguments, and voluminous record for similar reasons provided 

above. See Prelim. Resp. 45-46. We have reviewed the arguments and 

evidence presented by Petitioner, and also the opposing contentions of 

Patent Owner, and we are persuaded, at this juncture of the proceeding, that 

Petitioner has established a reasonable likelihood that Petitioner would 

prevail in its challenge to claims 3 and 4. 

E. Claim 16 - Obviousness over lbaraki '882, Koide, and Kawakatsu 

The evidence set forth by Petitioner indicates there is a reasonable 

likelihood that Petitioner will prevail in showing that claim 16 is 

unpatentable under 35 U.S.C. § 103(a) as obvious over Ibaraki '882, Koide, 

and Kawakatsu. Pet. 34-37. Dependent claim 16, which depends from 

independent claim 1, recites ''the total torque available at the road wheels 

from said internal combustion engine is no greater than the total torque 

available from said first and second electric motors combined." Petitioner 

argues that Kawakatsu disclose this limitation. Id. Petitioner also articulates 

reasoning with rational underpinnings on why a person of ordinary skill in 

the art at the time of the invention would have combined Ibaraki '882, 

Koide, and Kawakatsu. Id. 

Patent Owner argues that Petitioner ignores its reliance on Koide to 

disclose the claimed "first motor." Prelim. Resp. 48. We are not persuaded 

by this argument. Although Petitioner lists only Ibaraki '882 as disclosing 

the hybrid vehicle of claim 1 (Pet. 35), we understand Petitioner's argument 
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to mean the hybrid vehicle of lbaraki '882, as modified by Koide. See Pet. 

12-16. 

We further reject Patent Owner's general arguments based on 

improper incorporation by reference, insufficient identification of 

differences, conclusory arguments, and voluminous record for similar 

reasons provided above. See Prelim. Resp. 4 7-49. We have reviewed the 

arguments and evidence presented by Petitioner, and also the opposing 

contentions of Patent Owner, and we are persuaded, at this juncture of the 

proceeding, that Petitioner has established a reasonable likelihood that 

Petitioner would prevail in its challengeto claim 16. 

F. Claim 20- Obviousness over Jbaraki '882, Koide, and Vittone 

· The evidence set forth by Petitioner indicates there is a reasonable 

likelihood that Petitioner will prevail in showing that claim 20 is 

unpatentable under 35 U.S.C. § 103(a) as obvious over Ibaraki '882, Koide, 

and Vittone. Pet. 37-43 .. Dependent claim 20, which depends from 

independent claim 1, recites "the rate of change of torque produced by said 

engine is limited, such that combustion of fuel within said engine can be 
I 

controlled to occur substantially at the stoichiometric ratio, and wherein if 

said engin_e is incapable of supplying the instantaneous torque required, the 

additional torque required is supplied by either or both of said motor(s)." 

Petitioner argues that Vittone discloses this limitation. Id. Petitioner also 

articulates reasoning with rational underpinnings on why a person of 

ordinary skill in the art at the time of the invention would have combined 

lbaraki '882, Koide, and Vittone. Id. at 41-43. 

We reject Patent Owner's general arguments based on improper 

incorporation by reference, insufficient identification of differences, 
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conclusory arguments, and voluminous record for similar reasons provided 

above. See Prelim. Resp. 49-50. We have reviewed the arguments and 

evidence presented by Petitioner, and also the opposing contentions of 

Patent Owner, and we are persuaded, at this juncture of the proceeding, that 

Petitioner has established a reasonable likelihood that Petitioner would 
I 

prevail in its challenge to claim 20. 

G. Claim 19- Obviousness over lbaraki '882, Koide, and Yamaguchi 

The evidence set forth by Petitioner indicates there is a reasonable 

likelihood that Petitioner will prevail in showing that claim 19 is 

unpatentable under 35 U.S.C. § 103(a) as obvious over Ibaraki '882, Koide, 

and Yamaguchi. Pet. 43-47. Dependent claim 19, which depends from 

independent claim 1, recites "said engine is rotated before starting such that 

its cylinders are heated by compression of air therein." Petitioner argues that 

Yamaguchi discloses this limitation. Id. Petitioner also articulates 

reasoning with rational underpinnings on why a person of ordinary skill in 

the art at the time of the invention would have combined Ibaraki '882, 

Koide, and Yamaguchi. Id. 

We reject Patent Owner's general arguments based on improper 

incorporation by reference, insufficient identification of differences, 

conclusory arguments, and voluminous record for similar reasons provided 

above. See Prelim. Resp. 51. We have reviewed the arguments and 

evidence presented by Petitioner, and also the opposing contentions of. 

Patent Owner, and we are persuaded, at this juncture of the proceeding, that 

Petitioner has established a reasonable likelihood that Petitioner would 

prevail iri its challenge to claim 19. 

H Claim 22 - Obviousness over lbaraki '882, Koide, and lbaraki '626 
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The evidence set forth by Petitioner indicates there is a reasonable 

likelihood that Petitioner will prevail in showing that claim 22 is 

unpatentable under 35 U.S.C. § 103(a) as obvious over Ibaraki '882, Koide 

and Ibaraki '626. Pet. 47-54. Dependent claim 22, which depends from 

independent claim 1, recites "said engine can be operated at torque output 

levels less than SP under abnormal and transient conditions, said conditions 

comprising starting and stopping of the engine and provision of torque to 

satisfy drivability or safety considerations." Petitioner argues that Ibaraki 

'626 discloses this limitation. Id. Petitioner also articulates reasoning with 

rational underpinnings on why a person of ordinary skill in the art at the time 

of the invention would have combined Ibaraki '882, Koide, and 

Ibaraki '626. Id. 

Patent Owner argues that Petitioner merely argues that Ibaraki '882 

and Ibaraki '626 can be combined because the two systems are similar and 

include commonly named inventors. Prelim. Resp. 52. We are not 

persuaded by this argument. Petitioner explains that both Ibaraki '882 and 

Ibaraki '626 are in the same field of invention of hybrid vehicles having both 

a combustion engine and an electric motor as power sources. Pet. 4 7. 

Petitioner further explains that both Ibaraki '882 and Ibaraki '626 disclose 

substantially similar control strategies to determine which mode the vehicle 

should operate in. Id. at 48. Petitioner also asserts that both Ibaraki '882 

and Ibaraki '626 include many commonly named inventors. Id. at 49. 

Accordingly, Petitioner has provided an articulated reasoning with a rational 

underpinning on why a person of ordinary skill in the art at the time of the 

invention would have combined Ibaraki '882, Koide, and Ibaraki '626. 
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We further reject Patent Owner's general arguments based on 

improper incorporation by reference, insufficient identification of 

differences, conclusory arguments, and voluminous record for similar 

reasons provided above. See Prelim. Resp. 52-53. We have reviewed the 

arguments and evidence presented by Petitioner, and also the opposing 

contentions of Patent Owner, and we are persuaded, at this juncture of the 

proceeding, that Petitioner has established a reasonable likelihood that 

Petitioner would prevail in its challenge to claim 27. 

I. Claim 14 - Obviousness over lbaraki '882, Koide, and Lateur 

The evidence set forth by Petitioner indicates there is a reasonable 

likelihood that Petitioner will prevail in showing that claim 14 is 

unpatentable under 35 U.S.C. § 103(a) as obvious over Ibaraki '882, Koide, 

and Lateur. Pet. 54-58. Claim 14 recites ''the controller may accept 

operator input of a desired cruising speed, and thereafter controls the 

instantaneous torque output by said internal combustion engine and by either 

or both motor( s) in accordance with variation in RL so as to maintain vehicle 

speed substantially constant." Petitioner argues that Lateur discloses this 

limitation. Id. Petitioner also articulates reasoning with rational 

underpinnings on why a person of ordinary skill in the art at the time of the 

invention would have combined Ibaraki '882, Koide, and Lateur. Id. 

We reject Patent Owner's general arguments based on improper 

incorporation by reference, insufficient identification of differences, 

conclusory arguments, and voluminous record for similar reasons provided 

above. See Prelim. Resp. 53-54. We have reviewed the arguments and 

evidence presented by Petitioner, and also the opposing contentions of 

Patent Owner, and we are persuaded, at this juncture of the proceeding, that 
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Petitioner has established a reasonable likelihood that Petitioner would 

prevail in its challenge to claim 14. 

III. ORDER 

Accordingly, it is 

ORDERED that pursuant to 35 U.S.C. § 314, an inter partes review 

hereby is instituted as to the following proposed ground: 

1. obviousness of claims 1 and 5 over lbaraki '882 and Koide; 

2. obviousness of claims 3 and 4 over Ibaraki '882, Koide, and Frank; 

3. obviousness of claim 16 over lbaraki '882, Koide, and Kawakatsu; 

4. obviousness of claim 20 over Ibaraki '882, Koide, and Vittone; 

5. obviousness of claim 19 over Ibaraki '882, Koide, and Yamaguchi; 

6. obviousness of claim 22 over Ibaraki '882, Koide, and 

Ibaraki '626; 

7. obviousness of claim 14 over Ibaraki '882, Koide, and Lateur. 

FURTHER ORDERED that the trial is limited to the grounds 

identified above and no other grounds are authorized; and 

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; the trial 

commences on the entry date of this Decision. 
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A. DUE DATES 

This order sets due dates for the parties to take action after institution 

of the proceeding. The parties may stipulate to different dates for DUE 

DATES 1 through 5 (earlier or later, but no later than DUE DATE 6). A 

notice of the stipulation, specifically identifying the changed due dates, must 

be promptly filed. The parties may not stipulate to an extension of DUE 

DATES 6 and 7. 

In stipulating to different times, the parties should consider the effect 

of the stipulation on times to object to evidence (37 C.F.R. § 42.64(b)(l)), to 

supplement evidence (37 C.F.R. § 42.64(b)(2)), to conduct cross

examination (37 C.F.R. § 42.53(d)(2)), and to draft papers depending on the 

evidence and cross-examination testimony (see section B, below). 

The parties are reminded that the Testimony Guidelines appended to 

the Office Patent Trial Practice Guide, 77 Fed. Reg. 48,756, 48,772 

(Aug. 14, 2012) (Appendix D), apply to this proceeding. The Board may 

impose an appropriate sanction for failure to adhere to the Testimony 

Guidelines. 37 C.F.R. § 42.12. For example, reasonable expenses and 

attorneys' fees incurred by any party may be levied on a person who 

impedes, delays, or frustrates the fair examination of a witness. 

1. INITIAL CONFERENCE CALL 

The parties are directed to contact the Board within a month of this 

decision if there is a need to discuss proposed changes to this Scheduling 

Order or proposed motions. To request a conference call, the parties should 

submit a list of dates and times when they are available for a call. If an 
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initial conference call is requested, the parties should be prepared to discuss 

any proposed changes to this Scheduling Order and any motions the parties 

anticipate filing during the trial. The parties are directed to the Office Patent 

Trial Practice Guide, 77 Fed. Reg. at 48,765--66, for guidance in preparing 

for the initial conference call. 

2. DUE DATE 1 

The patent owner may file-

a. A response to the petition (37 C.F.R. § 42.120), and 

b. A motion to amend the patent (37 C.F.R. § 42.121). 

The patent owner must file any such response or motion to amend by DUE 

DATE 1. If the patent owner elects not to file anything, the patent owner 

must arrange a conference call with the parties and the Board. The patent 

owner is cautioned that any arguments for patentability not raised in the 

response will be deemed waived. 

3. DUEDATE2 

The petitioner must file any reply to the patent owner's response and 

opposition to the motion to amend by DUE DATE 2. 

4. DUEDATE3 

The patent owner must file any reply to the petitioner's opposition to 

patent owner's motion to amend by DUE DATE 3. 
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5. DUEDATE4 

a. Each party must file any motion for an observation on the 

cross-examination testimony of a reply witness (see section C, below) by 

DUE DATE 4. 

b. Each party must file any motion to exclude evidence (3 7 C.F .R 

§ 42.64(c)) and any request for oral argument (37 C.F.R. § 42.70(a)) by 

DUE DATE 4. 

6. DUE DATE 5 

a. Each party must file any response to an observation on cross-

examination testimony by DUE DATE 5. 

b. Each party must file any opposition to a motion to exclude 

evidence by DUE DATE 5. 

7. DUEDATE6 

Each party must file any reply for a motion to exclude evidence by 

DUE DATE 6. 

8. DUEDATE7 

The oral argument (if requested by either party) is set for DUE 

DATE 7. 

B. CROSS-EXAMINATION 

Except as the parties might otherwise agree, for each due date-

1. Cross-examination begins after any supplemental evidence is 

due. 37 C.F.R. § 42.53(d)(2). 
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2. Cross-examination ends no later than a week before the filing 

date for any paper in which the cross-examination testimony is expected to 

be used. Id. 

C. MOTION FOR OBSERVATION ON CROSS-EXAMINATION 

A motion for observation on cross-examination provides the parties 

with a mechanism to draw the Board's attention to relevant cross

examination testimony of a reply witness because no further substantive 

paper is permitted after the reply. See Office Patent Trial Practice Guide, 77 

Fed. Reg. 48,756, 48,768 (Aug. 14, 2012). The observation must be a 

concise statement of the relevance of precisely identified testimony to a 

precisely identified argument or portion of an exhibit. Each observation 

should not exceed a single, short paragraph. The opposing party may 

respond to the observation. Any response must be equally concise and 

· specific. 

D. PROTECTIVE ORDER 

No protective order has been entered in this proceeding. The parties 

are reminded of the requirement for a protective order when filing a motion 

to seal. 37 C.F.R. § 42.54. If the parties have agreed to a proposed protective 

order, including the Standing Default Protective Order, 77 Fed. Reg. 48,756, 

App. B (Aug 14, 2012), they should file a signed copy of the proposed 

protective order with the motion to seal. If the parties choose to propose a 

protective order other than, or departing from, the default Standing 
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Protective Order, they must submit a joint, proposed protective order, 

accompanied by a red-lined version based on the default protective order in 

Appendix B to the Board's Office Patent Trial Practice Guide. 
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DUE DATE APPENDIX 

INITIAL CONFERENCE CALL ............................................. Upon Request 

DUE DATE 1 ....................................................................... January 15, 2016 

Patent owner's response to the petition 

Patent owner's motion to amend the patent 

DUE DATE 2 ............................................................................. April 8, 2016 

Petitioner's reply to patent owner's response to petition 

Petitioner's opposition to motion to amend 

DUE DA TE 3 ........................................................................... April 22, 2016 

Patent owner's reply to petitioner's opposition to motion to amend 

DUE DATE 4 ............................................................................ May 13, 2016 

Motion for observation regarding cross-examination of reply witness 

Motion to exclude evidence 

Request for oral argument 

DUE DATE 5 ............................................................................ May 27, 2016 

Response to observation 

Opposition to motion to exclude 

DUE DATE 6 .............................................................................. June 3, 2016 

Reply to opposition to motion to exclude 

7 



BMW1012 
Page 1322 of 1654

IPR2015-00794 
Patent 7,104,347 B2 

DUE DATE 7 ..................................................................... June 27-29, 20161 

Oral argument (if requested) 

1 This case will be on the same schedule as several other related cases. This 
order contemplates scheduling the hearing for this case and the hearings for 
the· related cases to occur over no more than a three day time frame from 
June 27, 2016 to June 29, 2016. The details regarding when the individual 
hearings will be held for this and the related cases within the three day time 
frame will be forthcoming upon expiration of DUE DATE 4. 

8 



BMW1012 
Page 1323 of 1654

IPR2015-00794 
Patent 7,104,347 B2 

FOR PETITIONER: 

Frank A. Angileri 
John E. Nemazi 
John P. Rondini 
Erin K. Bowles 
BROOKS KUSHMAN, P.C. 
FPGPO 104 IPR6@brookskushman.com 

Lissi Mojica 
Kevin Greenlef 
DENTONS US LLP 
iptdocketchi@dentons.com 

FOR PATENT OWNER: 

Timothy W. Riffe 
Kevin E. Greene 
Ruffin B. Cordell 
Riffe@fr.com 
IPR36351-0015IP3@fr.com 

9 




