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Specification

1. Title of the invention

Gear Train For A Hybrid Electric Automobile

2. Claims

L. 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 connected to
the second and third friction 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 connected 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].

IL 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 least two stages of

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

I11. 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
éngagement 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 left 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
meteorologicaily 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 special-use vehicles, these may still be said to be under development
around the world.

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
atmospheric 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 1, the input shaft 3 from the internal combustion
engine 2 is connected to a first clutch 3 clutch drum § 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 Z;, and the number of second sun gear 22 teeth Zy,, 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 géars 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, 37
and a storage battery 38, and is further connected to the exciter side of wiﬁng 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 turn 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

. . . . (s +2‘-) x -’-’-’- .
device 20 second sun gear 22 so as to obtain a reduction ratio of =~ s~ T3 determined

by the second sun gear 22 tooth count Zs,, the ring gear 25 tooth count Zys, the transfer gear
31 tooth count Z3, and the drive gear 35 tooth count Z3;s, so that an output torque of

N 2
(7 4232y o 20

225 Zar x T is 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 dutput 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 constitutcd_ as described above, we shall further

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

P —— e — e,
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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 speéd 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
climbs rapidly uatil 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 ¢, a high efficiency close to 100% is
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maintained. Fig. 5 shows the relationship 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 dn‘ﬁng 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 intermediate 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 normal
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 contro] 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 present 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 § is 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 electric motor
37. Second DC electric motor
38. Battery

(19

[see source for figures]

Figure 1
Figure 2
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[see source for figures)

Figure 3
X axis: Speed ratio
Y axis: DC Electric Motor Speed Ratio

Figure 4 Figure 5
X axis: Speed Ratio X axis: Electrical Portion Power Transfer
Y axis: Efficiency Efficiency

Y axis: Stall Torque Ratio
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(43) Publication Date: 3/26/1975

(21) Japanese Patent Application S 48-80723

(22) Application Date: 7/20/1973

Examination Request: Examination None (Total of 10 Pages)

File Number:

7052 51

(52) Japanese (51) Int. C1. 2
Classification B bOL 11/02
80 A 02

Specification

1. Name of Invention

Hybrid Electric Vehicle Gear Transmission Device
2. Claim

A hybrid electric vehicle gear transmission device in which one shaft of a planétary
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]; furthermore 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 interest, 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
paralle] 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

e
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for a hybrid electric vehicle that has excellent operation using relatively 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. Furthermore, it is also possible to
engage an overdrive 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 travel.

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 which 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 camier 51, which supports a planetary
gear 53, in such a way that [said planetary gear 53] can rotate freely, in a planetary gear
mechanism 50, 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
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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 reér—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 ﬁmc shaft
of gear 132 which engages the gear 133, 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 of which 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 251 and the ring gear 254, which is to say
between the intermediate shaft 204 and the output shaft 202. When the second mode
switching clutch 270 is engaged, the intermediate 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 carmier 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
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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 mechanism 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 planctary 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. 1 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 clutch 70, and, by the engagement or release thereof, to adopt the M, M-

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

Mmode M-Emode E mode

First-mode switching clutch 60 X o (0]
Second-mode switching clutch 70 X X 0
O: Engaged

X: Disengaged

e
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As shown in the table above, the M mode occurs when the clutches 60 and 70 are both
released. The intemal combustion engine 10 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 fn 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 158),

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

electric motor 130 will be as follows:

o~ —
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145
A —————

and rotational torque can be increased by a power (34970 compared to the Fig. 1
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 mode, the gear transmission devices in the embodiments of Figs. 3
through 6 operate in a similar way to that of the Fig. 1 embodiment.

Again, please refer to Fig. 1. 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 10 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, ey, 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

o ——

TPR 098012
BMW1012
Page 1031 of 1654



Japanese Unexamined Patent Application Publication $50-30223 (9)

electric motor 30 speed ratio ey 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 intenal combustion engine 10. This is the E mode. At this

point, as noted above, if we assume that
p = (number of teeth in the sun gear) / (number of teeth in the ring gear),

we have

s ey
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gear ratio = 1/14p,

and a 1+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 poiﬁt ¢*, 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. 1 embodiment.

However, the Fig. 3 embodiment operates slightly differently from those, as we
shall now explain. In 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 forms 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. In 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 251
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 constantly 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 control.
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When switching from M-E to M mode, the hydraulic pressure from the first mode
switch clutch is firstly discharged and released. The intemal 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 constant 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 changes 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 mechanism
displaying the second example of this invention. Figure 3 is the schematic diagram of the
gear drive mechanism displaying the third example of this invention. Figure 4 is the
schematic diagram of the gear drive mechanism 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
mechanism displaying the sixth example of this invention. Figure 7 describes the
relationship between the electric motor’s rotational velocity and 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 e, and er of the input shaft,
electric motor, and generator. Figure 9 is the correlation diagram between the
input/output revolution velocity ratio e and drive train efficiency, for the gear drive
mechanisms 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 Shaft; 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 and 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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Figure 2
[see source for figure]
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Figure 3
[see source for figure]
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Figure 4
[see source for figure]
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Figure 5
[see source for figure]
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Figure 6

[see source for figure]
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Figure 7
[see source for figure]
[vertical axis] Vehicle’s Speed
[borizontal 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
[horizontal axis] Rate of Velocity
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Dascription

The present invention relates to a wvshicle
powerplant comprising thermal and electrical drive
means variously connectable to the input shaft of
the transmission as well as 1o a countershaft con-
trolling accessory devices on the vehicle.

Vehicles of the aforementioned type are em-
ployed over mixed routes allowing of litle or no
emission, or over which normal emission is permit-
ted. Over the first typs, 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 drivo means are operated nor-
mally. Vehicles of this type invariably feature ac-
cessory devices (e.g. hydraufic 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 second 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 msans 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 propslier shaft to form a
single drive line between the combustion engine
and the transmission input shaft, in which case, the
drive line is fitted with a second clutch downstream
from the unit.

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

Powerplants of the typs briefly described
above provide for two operating modss. 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
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engaged position, so that 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
countershaft for charging the batteries. In the sec-
ond operating mods, the clutch is set to the second
ralease position, and the unit alone is operated as
an electric motor, the rotor element of which thus
provides for powering both the transmission input
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
driven solely by the power supplied by the battery,
which, if of normal weight and size for the vehicls,
provides for accumulating only a limited amount of
energy.

Secondly, in the sscond operating mode,
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
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-
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 elsctric motor connected to said drive line by a
second clutch. Said electric motor is driven by the
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 soma of the
drawbacks before exposed.

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
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
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 said transmission and which clutch may be set
1o a first and second position wherein said combus-

tion engine is respectively connected to and dis- -

connected from said transmission;
a current gensrator for supplying electric cur-
rent to a storage battery, and the rotor element of
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which is connected to said drive line 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 slectric motor being driven by
the current supplied by said battery,

a second clutch located between the rotor ele-
ment of said electric motor and said drive line, and
which may be sst 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 upsireamn
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
disconnscted 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 powsrplant 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
propelier shaft 3 fitted with a clutch, e.g. a friction
clutch, 4. Clutch 4, which is operable in any man-
ner, a.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 (Figs 2 and 3)
wherein said portions are disconnected.

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

Countershatft 5 or another shaft upstream from
clutch 4 also provides for a power takeoff 9 for
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 auxiliary alterna-
tors, may also consist of special-purpose devicss,
such as compactors, in the case of refuse collec-
tion and disposal vehicles.

The powaerplant according to the present inven-
tion also comprises an electric motor 10 powered
by the current supplied by battery 8, and the rotor
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
motor 10 and drive 11, and Is designed to assume
a first engaged position (Fig.3) wherain 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.

For the reasons explained later on, current
generator 7 may conveniently be designed to aiso
operate as an electric motor powered by battery 8,
in which case, drive 6 is provided with a clutch 5a
of any type, designed to assume a first and second
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
accompanying drawings.

The powerplant may also comprise a further
drive 2a forming part of and possibly comprising
pairs of gears housed inside transmission 2, for
transmitting motion from drive line 3 to shaft 5
connected to power takeoff 9. Drive 2a is activated
exclusively, in known manner, with the gear lever in
neutral, so that no motion is transmitted to the
whesls of the vehicle.

According to a variation not shown, drive 11
may be driven from a point on drive ling 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
on certain types of vehicle.

The powerplant according to the present inven-
tion operatas as follows.

In a first operating mode (Fig.1), combustion
engine 1 is operated with clutch 4 in the first
(engaged) position and clutch 12 in the second
(reloase) 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
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normally for shifting transmission 2.

At the same time, drive 6 rotates countershaft
5, which in turn 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 thersfore provides, -

thermally, for running the vehicle normally, operat-
ing the accessory 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, but 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 electricailly by the power drawn from
battery 8. if combustion engine 1 is activated,
current generator 7 is also operated simultansously
for charging battery 8, which thus acts as a
flywhesl for the power supplied by engine 1 and
drawn off by electric motor 10.

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
ara operated thermally, that is, under high powsr
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 effactively
controlling combustion engine 1 (for achieving high
efficiency and minimum emission), power takeoff 9
{and, hence, shaft 5) may be controlled by drive 2a
transmitting motion from transmission 2 to shaft 5
and so elactrically 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 Fig.3, in
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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 elsctrically,
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 purposs, clutich 5a is relsased and
generator 7 set to motor mode and supplied by
battery 8 for electrically powering takeoff 9.

When electrically operating the vehicle (third
and fourth mods), transmission 2 can only be op-
erated normally by means of clutch 12 if drive 11
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 lsast partally
recovering and converting the energy produced
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-
parting from the scope of the present invention.

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
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
engine (1) connected mechanically to
said wheels by a drive fine (3) fitted with
said transmission (2) and with a first
clutch (4) iocated between said engine
(1) and said transmission (2) and which
clutch may be set to a first and second
position whersin said combustion engine
(1) is respectively connected to and dis-
connected from said transmission (2);

- a current generator (7) for supplying

elsctric current to a storage battery (8),
said electrical drive means comprising an
slactric motor (10), the rotor element of which
is connected by a first drive (11) to said drive
fine (3) downstream from said first clutch (4),

- a second clutch (12) located between the
rotor element of said electric motor (10)
and said drive line (3), and which may be
set to a first and second position wharein
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said rotor element of said motor (10) is
respectively connected to and discon-
nacted from said drive line (3); character-
ized in that
" the rotor element of said current generator
is connected to said drive line (3) upstream
from said first clutch (4); said electric motor
(10} is driven by the current supplied by said
battery (8): and
a shaft (5) connected to said drive line (3)
upstreamn from said first clutch (4) by a second
drive (6), and which provides for a power take-
oft (9) for operating the accessory devices of
said vehicle in addition to the generator; the
rotor element of said current generator (7) be-
ing connected to said shaft (5);
said current generator (7) being also ar-
ranged and installed to be operable as an
electric motor; said second drive (6) presenting
a third clutch (5a) designed to assume a first
position wherein said shaft (5) connected to
said rotor element of said current generator (7)
is also connected to said drive line (3), and a
second position wherein said shaft (5) is dis-
connected from said drive line (3); the arrange-
ment being such that said accessory devices
can be driven by said current generator when
the current generator is disconnected from
said drive line.

A powerplant as claimed in one of the fore-
going Claims, characterized by the fact that
said first (11) and second (6) drives are gear
drives.

A powerplant as claimed in one of the fore-
going Claims, characterized by the fact that
said first drive (11) is connected to said drive
ling (3) upstream from said transmission (2).

A powerplant as claimed in one of the fore-
going Claims from 1 to 3, characterized by the
fact that said first drive (11) is connected to
said drive line (3) downstream from said trans-
mission (2).

A powerplant as claimed in one of the fore-
going Claims, characterized by the fact that
said second cluich (12) is located between
said rotor element of said electric motor (10)
and said first gear drive (11).

A powerplant as claimed in one of the fore-
going Claims, characterized by the fact that it
comprises a third drive (2a) for connecting said
transmission (2) to said shaft (5) providing for
said power takeoff (9).
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7. A powemlant as claimed in one of the fore-

going Claims, characterized by the fact that
said electric motor (10) is also designed to
operate as a current generator, for electrically
braking said vehicle and generating electric
current which is supplied to said battery (8).

Patentanspriiche

Fahrzeugantrieb der folgendes aufweist:

- eine erste thermische Antriebseinrichtung
und eine zweite elektrische Antriebsein-
richtung; wobei die erste und die zweite
Einrichtung zum Ubertragen von Bewe-
gung 2zu den Aritriebsridern des Fahr-
zeuges Uber ein Getriebs (2) aktiviert
warden; wobei die erste Einrichtung ei-
nen Verbrennungsmotor (1) aufwaist, der
mechanisch mit den Ridem durch eine
Transmission (3) verbunden ist, die mit
dem Getrisbe (2) und mit einer ersten
Kupplung (4) eingerichtet ist, die zwi-
schen dem Motor (1) und dem Getriebe
(2) angeordnet ist, und wobsi die Kupp-
lung in eine erste und aine zweite Stel-
lung gebracht werden kann, in welcher
der Verbrennungsmotor (1) jeweils mit
dem Getriebe (2) verbunden und von
diesem getrennt wird;

- einen Stromgenerator (7) zur elektrischen
Stromversorgung einer Speicherbatterie
{8), wobei die elektrische Antriebseinrich-
tung . einen Eloktromotor (10) -aufweist,
dassen Rotorelement durch einen ersten
Antrieb (11) mit der Transmission (3)
stromabwéirts von der ersten Kupplung
(4) verbunden Ist, und

- - eine zweite Kupplung (12), die zwischen
dem Rotorelement des Elektromotors

(10) und der Transmission (3) angeord-

net ist und welche in eine erste und eine

zweite Stellung gebracht werden kann,

wobei das Rotoretement des Motors (10)

jeweils mit der Transmission (3) verbun-

den oder von disser getrennt wird;
dadurch gekennzelchnet, das

- das Rotorelemet des Stromgenerators
mit der Transmission (3) stromauf-
warts von der ersten Kupplung (4)
verbunden ist;

- der Elektromotor (10) von dem von
der Batterie (8) zur Verfligung gestsli-
ten Strom angetrieben wird;

- eine Welle (5), die mit der Transmis-
sion (3) stromaufwirts von der ersten
Kupplung (4) durch einen zweiten An~
trieb (6) verbunden ist, und die fir
einen Antrieb (9) zum Betreiben der
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Nebeneinrichtung des Fahrzeuges zu-
glitzlich zum Generator vorgesehen
ist; wobei das Rotorelement des
Stromgenerators (7) mit der Welle (5)
verbunden ist; wobei der Stromgene-
rator (7) auch als ein Elektromotor be-
treibbar angeordnet und installiert ist;
wobei der zweite Antrieb (6) eine drit-
te Kupplung (Sa) aufweist, die so kon-
struiert ist, eine erste Position einzu-
nehmen, bei der die Welle (5), die mit
dem Rotorelement des Stromgensra-
tors (7) verbunden ist, auch mit der
Transmission (3) verbunden ist und
eine zwaite Stellung, bei der die Welle
(5) von der Transmission .(3) entkop-
pelt ist; wobel die Anordnung derart
ist, daB die Nebeneinrichtungen von
dem Stromgenerator angetrieben wer-
den k8nnen, wenn der Stromgenerator
von der Transmission entkoppelt ist.

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

Triebwerk nach einem der vorhergehenden An-
spriiche, gekennzeichnet durch die Tatsache,
da8 der erste Antrieb (11) mit der Transmis-
sion (3) stromaufwirts von dem Getrisbe (2)
verbunden ist.

Trisbwerk nach einem der vorhergshenden An-
spriiche 1-3, gekennzeichnet durch die Tatsa-
che, daB der erste Antrieb (11) mit der Trans-
mission (3) stromabwdrts von dem Getriebe (2)
verbunden ist.

Triebwerk nach einem der vorangehenden An-
spriche gekennzeichnet durch die Tatsache,
da8 die zweite Kupplung (12) zwischen dem
Rotorelsment des Elektromotars (10) und dem
ersten Getrisbeantrieb (11) angeordnet ist.

Triebwerk nach einem der vorhergehenden An-
spriiche gekennzeichnet durch die Tatsache,
da8 es einen dritten Antrieb (2a) zur Verbin-
dung des Getriebes (2) mit der Walle (5), die
den Antrieb (9) bereitstellt, umfast.

Triebwerk nach einem der vorhergehenden An-
spriiche gekannzeichnet durch dis Tatsache,
da8 der Elektromotor (10) auch so ausgelegt
ist, daB er als ein Stromgenerator zum elektri-
schen Bremsen des Fahrzeuges und zum Er-
2eugen elektrischen Stromes, welcher der Bat-
terie (8) zur Vertligung gestellt wird, arbeitet.
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Revendications

Systéme de propulsion pour véhicule compre-
nant:

- des premiers moyens thermiques d'en-
trainement et des deuxidmes moyens
d'entrainement électriques; ces premiers
et seconds moyens €tant actionnés pour
transmettre un mouvement aux roues
motrices du véhicule par I'intermédiaire
d'une botte de vitesses (2); les premiers
moyens d'entrathement comprenant un
moteur 3 combustion (1) relié mécani-
quement 3 ces roues par une ligne de
transmission (3) équipée de ladite boRe
de vitesses (2) et d'un premier embraya-
go (4) placé entre le moteur (1) et la
bofte de vitesses (2), lequel embrayage
peut étre mis dans une premiére ou une
seconde position dans laquelle le moteur
3 combustion (1) est respectivement relié

2 la bofle de vitesses (2) ou débrayé de.

celle-ci ;

- une génératrice de courant (7) pour four-
nir du courant électrique 3 une batterie
d'accumulateurs (8),

les moyens électriques d'entranement
comprenant un moteur électrique (10), dont le
rotor est connecté par une premigre bofte de
transmission (11) & !a ligne de transmision (3)
en aval du premier embrayage (4) et

- un second embrayage (12) placé entre le
rotor du moteur électrique (10) et la ligne
de transmission (3) et qui peut 8tre mis
dans une premiére et une seconde posi-
tion dans lesquelles lo rotor du moteur
(10) est respectivement relié & la ligne
de transmission (3) ou débrayé de celle-
ci;

systdtme de propulsion de véhicule carac-
térisé en ce que lo rotor de la génératrice de
courant est relié & la ligne de transmission (3)
en amont du premier ambrayage (4); le moteur
électriqus (10) est entraing par le courant four-
ni par la batterie (8) et Fon prévoit un arbre (5)
relié A la ligne de transmission (3) en amont
du premier embrayage (4) par une ssconde
botte de transmission (8) et qui comprend une
prise de force (9) pour faire fonctionner les
appareils accessoires du véhicule en plus de
la génératrice; le rotor de la géndratrice de
courant (7) étant relié 2 I'arbre (5); la gé-
nératrice de courant (7) étant également agen-
cée et instaliée de manidre & pouvoir fonction-
ner en moteur électrique; la seconde bofte de
transmission (6) présentant un troisidme em-
brayage (5a) congu pour prendre une premiére
position dans laquelle I'arbra (5), relié au rotor
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de la génératrice de courant (7), est également
relié A la ligne de transmision (3) et une se-
conde position dans laquelle l'arbre (5) est
débrayé de la ligne de transmission (3); la
disposition étant tells que les appareils acces-
soires puissent étre entrainds par la génératri-
ce de courant quand elle est débrayée de la
ligne de transmission.

Systéme de propuision tel que revendiqué
dans la revendication 1, caractérisé par le fait
que la premigre boRte de transmission (11) et
la seconde boRte de transmission (6) sont des
boRes 3 engrenages. .

Systéme de propulsion selon I'une des reven-
dications précédentes, caractérisé par le fait
que la premiére boRte de transmission (11) est
reliée A la ligne de transmission (3) en amont
de la botte de vitesses (2)

Systdme de propulsion selon I'une das reven-
dications précédentes, caractérisé par le fait
que la premire boRe de transmission (11) est
reliée A la ligne de transmission (3) en aval de
la bofte de vitesses (2)

Systaéme de propulsion selon I'une des reven-
dications précédentes, caractdrisé par le fait

.que le second embrayage (12) est placé entre

1o rotor du motsur électrique (10) et la premid-
re bofte de transmission A engrenages (11).

Systéme de propulsion selon I'une des reven-
dications précddentes, caractérisé par le fait
qu'il comprend une troisidme bofte de tran-
smission (2a) servant A relier la boTte de vites-
ses (2) & l'arbre (5) prévu pour actionner la
prise de force (9).

Systdme de propulsion selon I'une des reven-
dications précédentes, caractérisé par lo fait
que le moteur électrique (10) est également
congu pour fonctionner en génératrice de cou-
rant, pour freiner électriquement le véhicule et
produire du courant électrique qui est fourni 3
ia batterie (8).
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. I
Propulsion arrangement for vehicles

‘ Technical field:.

The present invention related to a propulsion arrangément
for vehicles and comprises an initial machine in the form of a
motor arranged to be driven bf combustion of a propéilant and a
secand machine arranged to be driven by means of electricity
from a battery or to function as a generafor. The object is
preferably a propulsion arrangement for load trucks for handling
goods both in the open air and inside buildings.

Background: .
The propulsion of vehicles by an internal combustion engine

has certain advantages. The main one appears to be that the
operating time between r - ‘refuellingz operations . can be long
and that the actuazl fuel £illing operation can take place rapidly,
which taken together provide long operating times; if so re-
quired practically the entire day can be utilised for operation.
Another important advantage is that the weight per horse-power
for the motor and requisite fuel volume is low. Disadvantages
which are linked with internal combustion engines are mainly
that they give off harmful and'éirty gases and have a relatively

"high sound level. In spite of these disadvantages, internal

combustion engine operation for vehicles is accepted outdoors,
whilst there is an ever increasing tendency to prohibit and .
depart from itsuse 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 must be battery-driven. This methoed is often
emploved for load carrying vehicles, e.g. trucks, which are
employed indoors or in any case for the most part indoors. How-
ever the disadvantage dcoes arise that with reasonable battery
size energy extraction between charges must be restricted whilst
at the same time a major part of the day has to be reserved for
battery charging. Furthermore the costs for maintenance and
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-1lift trucks, because in any
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event a counterweight is essential, but even so energy extrac-
tion during a working day between re-charging pericds
often has to be restricted below the desirable lével.

The said disadvantages of electric motor-driven vehicles %
are generally not particulérly accentuated if these are operated '
solely indoors, because the rolling registance and differences )
in level are relatively slight, whilst at the same time the
distance traversed during a working day is relatively short.
Furthermore if qperatioﬁs are conducted solely indoors there is
hardly any othexr alternative. In the case of vehicles for com-
bined outdcor and indoor operation however the conditions become'
more difficult. As already mentioned there is a tendency no
longer to accep£ internal combustion engine operation for indoor
use, whilst at the same time the démand for energy and power are
high as a result of outdoor.operation. During cutdoor runs it is
often necessary to traverse longer distances on wneven surfaces
and with load-carrying trucks the weight of the goods tends to
be greater with outdoor operation than when operations are con-
ducted solely inside buildings.

To solve the problem of beidg able to utilise the envircn-
mentally preferable method of electrical operation 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 thesé there is both an internal combus-
tion engine and at least one electric.motor, -the saild motors
beiﬁg capable of being used alternatively. .The present.inventicn
relates to such a hybrid system and more particularly.concerns

a system in which the internal combustion engihe is employed
both fcr propulsion during certain operating periods. and simul-
taneously for charging up the batteries which are provided for .
operation of the electric motor, which in turn areonly employed
for propulsion of the vehicle during limited periods, mainly
during periods when the internal cambustion engine is shut down.
During outdoor operaticn the internal combustion engine is thus
employed, whereby the batteries are charged at the same time,
whilst during indoor operation solely the electric motor is used.

L]

¥

When the power output is particularly high, possibly both .pachines

can be employed.
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On the other hand the invsention doces not relate to system;
of the type "diesel-electric operation”, i.e. constant propul-
sion with electric motors.which are supplied. with electricity
from a generator driven by an :Lnternal cambustion engine and, in
periods when this is shut down, ‘from batteries.

Technical probiem:

However, the fact has .emerged that such hybrid systeins are
inflexible when changing over - between the methods of drive,
so that the vehicle has to be stqpped when switching over and
the purpocse of the. present invention is to provide a hybrid
system of the above-mentioned type in which the .changeover bet-
ween operation with the electric motor to operaticn with the

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

very flexible manner and whilst the vehicle is in motion.

Another cbjective is to provide an arrangement for switching
over between the two modes of operation which is simple and en-
sures reliable ocperation.

.The solution:
The solution in accordancé with the invention involves the

éecomd machine, ©.  as motor, opgrating within a lower speed

. range, the first machine operating as motor within a higher speed

range located above the lower speed range, the first machine
being arranged to drive the second machine, and whereby a speéd
sensing arrangement is proyir_ied to switch over the secand machine
from motor operation to generator operation when, as a result of
the cperation of the first machine, the speed rises to the higher
speed range, and to switch in the second machine as motor

within the lower speed range.

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

tion. Fig. 1 gives‘ a schematic view 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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Best mode of carrying_out the invention: T

In accordance with fig. 1 the propulsion arrangement for a
vehicle, preferably a load-carxrying truck,. ccmprises an internal
combus tion engine 1 with a‘flywheel casing 2, fram which a drive _

. shaft 3 proceeds on which a belt pulley- 4 is fastened. A star- f
ting motor 5, which can be drivea by the current from 2 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 relaf can be actuated from a starting cantroller 8§,
e.g. a press-button. fe‘urthermore there is a stop button 9, by
means of which the motor can be stopped by influencing its in-
jection pump or ignition arrangement 10, in the.case of diesel
engines or Otto engines.

Furthermore the propulsion arrangement compri.ses an ‘electric
motor 1l with a drive shaft 12 which has shaft journals at both
ends of the motor. One shaft jdurnal'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. Furthermore, for regulating the flow
from-the hydraulié motoxr 13, there are actuation pipes 17 which
extend up to an actuating valve 18 designed as’ a pedalf A free
wheel 19 via which a belt pulley 20 which is connected by belts
21 with the belt pulley 4 can drive the shaft 12,.is arranged
at the other end of the shaft 12.

- The shaft 12 which must always rotate during operation of
the hydraulic pump 13 and thus during propulsion of..the vehicle
by means of the hydraqliC'mbtors 15 has a defined direction of
rotation. The free wheel 19 is thereby so arranged that it is
engaged when the internal combustion engine 1, which also has a
certain drive direction on its output shaft 3, drives the belt o
pulley 20 in the same direction as the defined directicn of
rotation of the shaft 12. . This signifies also that’
the free wheel free-wheels in the opposite relative direction of
rotation, which means that for its part the shaft 12 cannot
drive the belt pglley 20 and hence certainly not the internal
combustion engine 1l during independent operation in. the defined
direction of rotation. 1In other words: _if the internal combus-—

tion engine is in operation, but not the electric motor 11, theE
REA [}

Witian
Page 10 O@f’l%ﬁ )

—-wﬁ“.

» %

TPR 154473



10

15

20

25

30

WO 82/01170 PCT/SE81/00280

internal combustion engine dgive the shaft 12 and thus the
hydraulic pump 13, whilst on the other hand if the internal com-
bustion engine 1 is not in operation, whilst the electric motuor
11 is in operation, .then the electric motor will.run freely
without entraining the internal.combustion engine.

h.battery 22 which can be connected by means of a felay.23
to the electric motor is provided for operation of the electric
motor ll. The functioning of this relay will be explained later.

In what has been stated above the electrical machine provided
has been designated as the electric motor 1ll. As such it is also-
envisaged to operate as a motor. However it is arranged to be
able to function alternai;ively as generator, and it is then so
connected to the batterxy 22 that the lafter can be charged
during operation of the generator. To draw attention .to this
point, in future the motor-generator 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 field current, whilst at
the same time other windings are connected up for electricity
output, The relay 23 is provided for this changeoveY. -When the
relay 23 is engaged for motor operatiou, eléctricity is thus

- taken from the battery 22 so that the machine 1ll.is driven,

whilst during.generator operation current is fed to the battery
22 to charge this up.

‘Characteristic of the invention is the fact that this
changeover _ between motor and generator operation is controlled
by a speed~sensing arrangement. This can consist of a spec;al

‘ speed~sensing arrangement, e.g. on the shaft 12, and this has
. been designated as 24 in the circuit diagram in fig. 2. Alterna-

tively, speed indication can be undertaken by recording the
currents which flow through the windings of the electrical
machine 1ll. Simultaneously with the fact that the relay is
arranged to be controlled during its changeover of machine 11
between motor and. generator operation as a function of speed,
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
QUREAU
_mlmz
AT S 1688
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s0 arranged that .the changeover to generator takes place-when the

rotational speed-of the shaft 12 of machine 11 passes from the

lower speed range up to the higher speed range, whilst changeover
to motor bperation takes place when the speed drops 'from the
higher speed range to the lower speed range.. .Furthermore motor a
operation 'is obtained during starting up and the supply of current
to the machine from the battery 22, i.e. when starting from:zerov
and passing to the “lower. speed range. Furthermore one of the
characteristics of the invention is that the intexnal cambustion
engine 1 is arranged to-drive the system within the higher speed
range at the envisaged normal’ load range. In the embodiment
illustrated thus the transmission ratio yvia ‘the belt pulleys 4

‘and 20,is so adapted to the speed of the internal combustion

engine 1 that during operation of the internal combustion engine
the shaft 12 is driven at a rotational speed located within the
higher speed range. .

In fig. 2 the arrangement is illustrated in the form of an
electrical circuit diagram where the components described: pre-
viously are reproduced with the same notation.numberé.: Further-
more, as mentioned, a speed sensing arrangement 24 is specified,
which is shown in fig. 2 as being connected to the shaft 12.. )
This can consist of some known drrangement of the centrlfugal,

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

control signal in a conductor 25 to the changeover relay.23. In
turn the relay 23 cannot have solely. a changeover.function, but
must also function as éharging relay; 80 as to Qrovidé suitable
charging of the battery 22. It is not necessary to'describe in
greater detail thé starting arrangement for the interxrnal combus-
tion engine 1. The method is already known of arranging a small

electric motor for starting up internal combustion engines, In

the embodiment shown the starting motor 5 is connected to a

special battery 6 and a special generator is then provided for
charging up this battery. Thus the internal combustion engine 1 ?
is quite simply a standard engine with assoclated starting d

T

"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 1l to function as starting motor, ..although then the free-

TPR 154475



10

15

20

25

30

35

WO 82/01170 7 PCT/SE81/00280

wheel 19 must be replaced by some controlled shaft coupling.
During the development of the invention however the method illus-
trated was found to be the most suitable.

As shown by the foregoing the drive thus takes place from the’
shaft 12 either by means of the eleétrical machine or the in-
ternal combustion engine. The drive powWer output is transmitted
to the hydraulic pump 13 for which flow control arrangements are
provided. This can for example be of the type which has a
swivelling plate by means of which the stroke length of the pis-
tons can be controlled, whereby the outgoing f£low can be varied
infinitely even with constant gpeed of the input shaft. The

-pressure medium £rom the hydraulic pump is transmitted via pipes

14 to the two motors 15 and thus when the shaft rotates thewheels X%
are driven. Preferably the system is also provided with
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. Flow regulation takes
place by means of the said foot pedal via a remote actuationm
control arrangement which as shown in the diagram can be of the
hydraulic type. The control range for pump 13 should be such
that it should be possible to achieve the desired spééd'fange
during propulsion of the truck, fegardless of whether the drive

‘machinery, i.e. the shaft 12, cperates within the previously

mentioned lower speed range during electrical operation, or the
higher speed range during internal combustion engine operétion.
In other words it must be possible, by iégulating the pump
within the control range ﬁrov}dea for it,. to compensate for
differences in the speed,of'rotation’of shaft 12 within both
these speed ranges in such a manner that the speed of rotation

of the wheels 16 can be maintained constant.

If we assume that the truck is to be started indoofs, 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, so .
that it 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 stationary and the internal combustion engine_1l is not

BAD ORIGINAL
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affected. During electric motor cperation the speed cont‘:rol
arrangement ensurés_ that an adequate coupling is obtained so that
current is supplied from the battery 22 to the machine 11 which
functions as a motor. ‘' As shown by the foregoing. this takes pla.cg
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 ocut:0f the building internal
combustion engine coperation -is requifed the eng:j.neis started in
the conventional manner with its starting motor 5 by actuation
of the starter ‘control 8. As a result the emgine 1°is started up
and reaches its speed and the belt pulley 4 drives belt pulley
20. Since -the'belt pulley 20 is driven at a higher speed than
the speed maintained by shaft 12 during’ electric motor opera-~
tion, the free-wheel 19 is engaged and ‘the shaft 12 increases
1t§ speeds to the higher speed range. As a result relay 23 is
actuated by the said speed-sensing arrangemént. This results in
the machine 11l being switched over to generator operation.
During this its field windings are energised and it starts to
generate current which, via the relay 23 which functions as
charging relay, is transmitted to the battery 22 to éharge th:Ls‘
up. At the same time the pump 13 also starts to be driven at
higher speed and the wheels 16 also try to be driven at higher

‘speed from the hydraulic motors '15. As soon as the driver

senses this he can compensate for the increasing speed of shaft
12 by releasing préséuﬁre slightly on. the pedal to the control
valve 18. This reduces the flow of pump 13, so that the ‘desired
.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 actuaticn of the pedal takes piace in
accordance with the driver's required running spéeci. As indica-
ted however there is a possibility of speed compensation and K
for maintaining a uniform speed. -

If the internal combustion engine 1 i1s overloaded, either
because the drive resistance onvwheels.]6 becames .excessive or be-
cause any ancillary equipment present in the form of load-
handling arrangements such as lifting forks or cranes is heavily
loaded, the speed of the enginewill drop. If i;his occurs to such
an extent that the speed of rotation of shaft 12 passes out of the

S R Ay A%‘ﬁéﬁ 2
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specified higher speed range, then first of all ge._nerat;:r. opera-
tion of machine 11 will be disconnected, which signifies a
lower loading. ';:f the speed drops down to the lower speed Yange
the relay 23 will change over machine .11 to motor operaticn and
thus provides operation from both the intérnal combustion engine
1 and the electricalmachine 1l1l. As indicated, the two speed
" ranges can be located cne after the other with an intermediate
range in which the machine ll is completely disengaged. The two
ranges can also occur directly one after the other so that the
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
ehgine 1 is stopped using tfbe stop control arrangement 9., as a
‘result the speed drops to the lower speed range and the relay 23
now engages the machine 11 for motor operation with current being
-taken from the battery 22. As soon as the shaft 12 starts to
rotate more rapidly than the belt pulley 20, the free-wheel 19
is disengaged and the shaft 12 can rotate freely without being
affected by the enginel. The drive of pump 13 thus occurs by
‘electric motor operaticn. The reduction in the flow from the
pump which takes place during the transition to the lower speed
rémge can thus-'be compensated, as described above, by means of
the control valve 18 which is provided with a pedal, 1f so re-
qui;ed. .

Industrial 3PP11C3b111tY

Within the framework of the invention, as defined in the
following patent claims ,the arrangement can be varied beyond
what has been stated in the previous description. Thus the engine
1 does not need to be an internal combustion engine of the type
most widely employed now, i.e. a pis;tcm 'engine of the diesel ox
Otto type. It is also feasible for it to be a Stirling
éngine, combustion turbine or a steam engine. The essential
thing is that theone drive source has characteristics which are not
appropriate for driving in enclosed premises, whilst on the other
hand it can easily be provided with the necessary drive means.
These circumstances prevalil with all types of enginesand machines

which are driven by combustion of a fuel in soms manner
VREAT
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The connection illustrated, via a through shaft to “the elec-

- trical machine, is not essential to the invention. For example

a connection is feasible where the two machines are connected

"in paralleI with the_power transmission., The latter also does not A
need ' - to be of the hydraulic type, but some form of con-
trol of the transmission ratio should be provided to compensate
for operation within the two speed ranges, It.is also possible
to provide the arrangement with an element which automatically
Changes over the transmiSSion ratia on changing from one drive
speed to another. : -

. Y

o e
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Patent claims:

1. Propulsion a.rra.ngemant for vehicles and comprising a first
machine (1) arranged as. propulsion motor and thereby driven by
cambustion of 'a propellant and a second machine (11) arranged
partly as alternative prépulsion motor, thereby .driven by means
of electricity from a battery (22)and partly as generator, 'thereby
driven by means of the first machine (J)during generation of elec-
tricity to chérge up the battery (22) whereby the propulsion
arrangement is designed to alternatively function in a first
operating state with the first machine as drive source .for opera-
_ting the vehicle and, if this be required, for generation of
electricity for- charging up the battery” by operation of the second
machine acting as generator,.and a second,operational state in which
the second machine functicns as drive source for the vehicle
‘‘with . supply of electricity from the battery, characterised

in that the second machine (11)is so arranged that 4in the
second cperatiocnal state as motor it cperates within a lower
speed range, -that the first machine (1) is so arranged that in the’
first operational state .it functions as motor within a higher
speed range which 1is located above the lower speed range, that
the first machine .is arranged to-drive the second machine ‘during
its operation as propulsion 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 machine, the speed rises to the higher
speed range, and to erigage the second machine as motor when the
speed 1s located within the lower speed range, so that of the

two operational states the first ca.rj be achieved by bringing the
first machine (1) into operation, whereby the higher speed range

is normally reached and the second machine (11) functions 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 machine operates as motor.

2. ' Propulsion arrangement as in claim 1 characterised in that
the first machine (1)is arra.riged so that atheavy loading it can
cperate inthe lower speed range whereby when the lower speed is
adopted under load the second machine(11) is caused by the speed-
sensing 'arra:)gement (23) to change - from generator operation to
motor operation, by this means supporting the work of the first

machine. -
Biuiei 012

o ”".‘53,..., . * BAD ORIGINAL = qum
) E2NaTIONES

TPR 154480




10

15

20

WO 82/01170 12 ' PCT/SES1/00230

3. Propulsion arrangement as in claims 1 or 2, characterised
in that the first machine (1) and the second machine (11) are
coupled in drive connecticn with the same output drive shaft (12)

‘whereby the first machine is coupled to the drive shaft by means-
. of a free-wheel coupling (_19) in such a way that when the first *

machine is in cperation this can drive the output shaft via the
free-wheel coupling, whilst when it is not in operation the ‘out- ¥
put shaft can rotate in the drive direction free-wheeling from
the drive co:ine;:tton with the first machine.

4. Propulsion arrangement as in claims 1, .2 or 3 characterised
in that the first machine (1)and the second machine (11) are arran-
ged to drive the propulsion mechanism of the vehicle via an
hydraulic power transmission (13,15) which is infinitely adjusi-

~ able over at least a part of its speed range

5. Arrangement as in claim 4, characterised in that the hydrau-
lic power transmission (13,15) 1s infinitely adjustable within a
range such that the envisaged difference in speed between driving
by means of the first machine (1)Jwith its higher speed and driving
by means of the second machine (11)with its lower speed can be
compensated for by varying the transmission ratio in the hydrau-
lic power transmission .in such a way that the speed of propul-

sion of the vehicle can be maintained uncha.nged within the
.envisaged normal range of drive speed when changing over between

the two machines as propulsion source.
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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.LSPLO.gOV
| APPLICATION NO. [ FILING DATE | FIRST NAMED INVENTOR J ATTORNEY DOCKET NO. ] CONFIRMATION NoA—]
10/382,577 03/0712003 Alex ). Severinsky PAICE201.DIV 9389
7590 107262005 | EXAMINER J
Michael de Angeli DUNN, DAVID R
60 Intrepid Lane
Jamestown, RI 02835 | ART UNIT | papErNumBER |
3616

DATE MAILED: 10/26/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)
§upplemental . 10/382,577 SEVERINSKY ET AL.
Notice of Allowability Examiner Art Unit
David Dunn 3616

-- The MAILING DATE 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. IXI This communication is responsive to amendment filed 2/22/05 and telephone interview of 10/24/05.
2. X The allowed claim(s) is/are 82-122.

3. [[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)(d) or (f).
a)[J Al b)[J Some* c¢)[] None - ofthe; )
1. [0 Certified copies of the priority documents have been received,
2. [ Certified copies of the briority documents have been received in Application No. _____
3. [ 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. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

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

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

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

Attachment(s)
1. [] Notice of References Cited (PTO-892) 5. [[] Notice of Informal Patent Application (PTO-152)
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. (] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date 7/01/05
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statemept-ofReasons for Allowance

of Biological Material
9. [ Other .

Primary Examiner
Art Unit 3616
BMW1012

%
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Application/Control Number: 10/382,577 Page 2
Art Unit: 3616 ‘

EXAMINER’S ;AMENDMENT
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 consideration 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 Anggli 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 télephone 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.

BMW1012
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Application/Control Number: 10/382,577 ' Page 3
Art Unit: 3616

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

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

avid Dunn
Primary Examiner
Art Unit 3616
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BT pnICE201. DIVRmeee ™ 10/382,577
INFORMATION DISCLOSURE CITATION A -
IN AN APPLICATION Severinsky et al
I;:“x.m 3/1/2003 ooy Ry Uiy 3616
S. PATENT DOCIMENTSI
Do DOCUMENT NUMBER DATE WE . |cLAss|SUBCLAS| Fiiins Date
@ 5:814:413:4:2]12/1998 Miyatani et al
PO |sisloialoiairfosioos  INii et al
% 5:415:713:6:i3}]10/19985 Yoshii et al
5:9]0:i711:9:115/1999 Sasaki et al
VD Isiofiialsi7isler1999  Isasaki
D l6iolois|2ioi7fi2/1098  lsasaki et a1 )
ﬂ)v 6i1{6:6[4:9i8[12/2000 Kanamori et al
% 5;8]0:1)4:9 7]9/1998 Shamoto et al
X )|sisloiol7i2i0}6/1999  lvamaoka
:@ 5:6]9:8]9i5i5[12/1997 Nii
YYD |sia|28]2i7i4)6/1095  lrurutani et al
“1) 6:0]7:711:8:i616/2000 Kojima et al
EQREIGN PATENT DOCUMENTS
DOCUMENT NUMBER DATE COUNTRY CLAZS } SUBCLASS TRANSLATION
= . - YES NO
E 2 {af1]9l8|3|2|3/1978 France ' %
% 3]1}12)4)2]0)1)10/1989 Japan ®
ﬂD\ si/1]o}3}2]2]0f2/1975 Japan x
\'j'jns 6{4]513{1 | |9/1984 Japan *
[ T)Isleslalo]1]1[s[10/1971  |rapan A
o OTHER DOCUMENTS ‘Including Author, Title, Date, Pertinent Pages, Etc)
W Winkelman et al, SAE paper 730511, “Computer Simulation....” (1973)
m Berman ’et. al, IEEE VT-23, NO. 3, pp. 61-72 “Propulsion Systems....” (1974)
b\) Berman SPC-TUE-2 “Battery Powered Regenerative SCR Drive” (1970)
m Gelb et ‘al “Performance Analyses...” ACS pub (1972), pp 977-988 Y
%“/' Berman SPC-TUE-1 “Design Considerations....” (1971) ,‘
W\MWC”TUE-Z“ All Solid State Method..... " (1971)

WMTE CONSIDERED w Lz'lor

INER: Infitial 4f citation considexed, whether or not citation 1s {n conformance with MPEP §609: Draw line through citation if not in
onformance and not considered. Include copy of this form with next communication to the applicant.
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ﬁ’ PAICE201.D0IVlgee  ©  10/382,577
INFORMATION DISCLOSURE CITATION
IN AN APPLICATION U severinsky et al
::::xa 3/172003 Grour Ay e 361
o RATENT DOCUMENTS,
sl Bt pATE e CLASS |SUBCLAS| FILing Date
_% 5:919:116:8:3{11/1999 Takaoka et al
POV [sia|7i3|2i2182/1995  nid
% siol2i7]4:1i5[7/1999  |rbaraki et al
sigol2ial3i0i1l1/1099  lsoga et al
6:117:6}8:0:7]1/2001 Oba et al
5:910:416:3:1|5/1999 orisawa et al
5:718:9{8:7:7]8/1998 Yamada et al
Dllleiols:7]7:3:4[7/2000 aeda et al
OO [5:9]7i3)4i6:010/1999  Jraga et a1
ﬁ) 5§9 8:8 30 7(11/1999 lYamada et al
@ 5:919i1]6:8i311/1999  [rakaoka et al
5:811:8 151 6110/1998 Nakae
OOCUMENT NUMBER CATE COUNTRY CLASS { SUBCLASS TRANSLATION
YES NO
_th siso[3]o0]2]2]3l7/1973 Japan %
Wwio [82]0f11]7]0}4/1982 PCT
_%051058212/1995 PO
(D' 41219]713]3(0)3/1991 Japan b
OTHER DOCUMENTS {Including Author, Title, Date, Pertinent Pages, Etc)
W Minorikawa et al, “Current Status and Future Trends....” (Undated)
ﬁb Baum et al “Semiconductor Technologies...” (Undated)
‘DD Chen “Automotive Electronics in the Year 2000...” (Apparently 1992)
:pD Brusaglino, SAE paper 910244 “Electric Vehicle Development...” (1991)
Dﬁ) Anderson et al, SAE paper 910246 “Integrated Electric...” (1991}
:m ~jBurke, . SAE paper 811914 “Battery Availabiliéy for Near-Term...” {1991)
Y Bos comeens 10/, Jor
l antortanco and not considored. Incrvde copy of this ?Z;fbi:i‘:‘:xi’:llﬁﬁ?ﬁii?ﬂ}_fﬁiﬁ'& Sppiicant, o e theauah cleation 16 not fn “
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INFORMATION DISCLOSURE CITATION[———
IN AN APPLICATION Severinsky et al
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S RPATENT DOCUMENTS,
: " e RN CLASS [SUBCLAS| Fivivg Dare
RITLAL o
EQREIGN. PATENT DOCUMENTS
DOCUMENT NUMBER DATE COUNTRY CLASS ) SUBCLASS TRANSLATION
YES NO

OTHER DOCUMENTS {Including Author, Title, Date, Pertinent Pages, Ete)

g

Chang, IEEE AES Magazine {1993) “Recent Developments of Electric ...”

‘Kamiyama et al, IEEE 0-7803-0582-5 (1992) “Application Trends....”

Sen, IEEE Trans. Ind. Elec. {1990) “Electric Motor Drives...”

Wang et al, PCSC -*71 Record, “Analysis of SCR Chopper Drive” (1971)

™

‘EPRI Report TR-101264 “Assessment of Electric Motor Technology (1992)

erman et al, SAE paper 720111 “Electric Car Drives....” (1972)

TE CONSIDERED & t

v

INER: Initlal 1t citatfon conaidered, whether or not citation 48 in conformance with MPEP §609; Draw linge through citation if not in
ntormance and not considerod. Include copy of this form with next communication to the applicant.
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W09 21412)8f011/1997 pCT
EP0714§312(1(1{5/1996 EP
W EP08]31916|8]3]10/1997 EP

OTHER DOCUMENTS {Including Author, Title, Date, Purtinent Pages, Etc)

D Gelb et al, “The Application of Solid Electrolyte Batteries...” (Undated)

_;_DD Miller, “Integrated Power Module Requirements for Automotive...” (Undated)

:@ Vukosavic et al, IEEE Trans. Ind. App. “SRM Inverter Topologies. 7(1991)

e
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(1/19/'06 THU 17:31 FAX 4014233191 MICHAEL DE ANGELI . doo2
: o, »
o

!

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Patent Application of

Severingky et al + EBxaminer: David Dunn
Serial No.: 10/382,577 : Group Art Unit: 3616
Filed: March 7, 2003 : Att.Dkt.:PAICE201.DIV FAX R
ECElv,
For: Hybrid vehicles ED
JAN 19 2006
PETITION UNDER 37 C.F.R § 1.313(c) (2) OFFICE
TO WITHDRAW ALLOWED APPLICATION FROM ISSUE OF PET'TIONS

Mail Stop Petition
Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

This is a petition under 37 C.F.R. § 1.313(c¢)(2) for withdrawal
from issue of an application in which the issue fee has been paid.
Applicants respectfully request that the captioned application be
withdrawn from issue to permit considexation of an Information
Disclosure Statement under 37 C,F.R. § 1.97. The Information
Disclosure Statement (IDS) contains materials from a recent jury trial,
conducted December 6 - 20, 2003, involving the patents from which the
present application claims priority. Concurxently with the present
petilion, Applicants have filed a Request for Continued Examination
(RCE) under 37 C.F.R. § 1.114 along with the IDS mentioned above,
copies of which are attached hereto. Applicants respectfully reguest
the Office of Petitioms to grant the present petition and hence allow
for entry 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. § 1.17(h)) to Deposit Account No. 04-
0401 of the undersigned. If any extension of time (under 37 C.F.R. §
1.136) is necessary to prevent the above referenced application from
becoming abandoned, Applicants hereby petition fox such extension. The
Commissioner is also authorized to charge any extension fee or other

fees which may be meccasary to the same account number.
As indicated above, enclosed herewith are the following items:
| 01/26/2006 CKHLOK 00000001 040401 10382577

01 FC:1464 130.00 PR BMW1012
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01/19/08 THU 17:42 FAX 4014233191 MICHAEL DE ANGELI @oo2

R

X Request for Continued Examination
X Information Disclosure Statement

The Information Disclosure Statement includes a PTO-1449 £form
listing materials that will be being submitted to the Examiner for
consideration. The volume of these materials makes theiyr submission
with this Petition infeasible.

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,

pated: }-—L_ /9 2094 Michael de 'Angeli
/

Reg., No. 27,869

60 Intrepid Lane
Jamestown, RI 02835
401-423-3190

#*xex CERTIFICATE OF FACSIMILE TRANSMISSION +eé¢é

I hereby ccrcify that this correspondence i3 being transmicted
via racsimile to the United States Patent and Tradomark Officae
(fux No. 5§71-273-0025) on the date shown below:

Michael de geli
Name of entative

Januazry 19, 2006
Siguatre Date

BMW1012
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MICHAEL M. DE ANGELI, P.C.
ATTORNEY AT LAW

60 INTREPID LANE FAX HECE'VED
JAMESTOWN, RHODE ISLAND ©O2835
(401) 423-3190 JAN 1 9 2006
GISTERED PA OFF'CE
T — OF PETIONS
ADMW;:D BARS Fax: (401) 423-319 1
of PA 5 MD E-MAIL: MDEANGE@cOoX.NET

NoT ADMITED IN R

FACSIMILE TRANSMISSION

To: Petitions Examiner Wan Laynmon

U.S. Patent and Trademark QOffice

P.0O. Box 1450

Alexandria, VA 22313-1450
Fax Number: 571 273-0025 2 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..

Very truly yours,

Michael /de Angeli

BMW1012
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01/26/2006 CKHLOK
02 FC:1801

THU 17:32 FAX 4014233191 MICHAEL DE ANGELI

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Patent Application of

Severinsky et al : Examiner: David Dunn
Serial No.: 10/382,577 : Group Art Unit: 3616
Filed: March 7, 2003

: Att.Dkt.:PAICE201.DIV
For: Hybrid vehicles
REQUEST FOR CONTINUED EXAMINATION OF APPLICATION

Mail Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This is a request 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. § 1.313(¢)(2) for
withdrawal Erxrom 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.FP.R. § 1.97, both being filecd
concurrently herewilh, as attached.

The following are the elements of the application enclosed:
1. Filing Fce:
[J A Fee Authorization is enclosed. :
[ The Commissioner is hereby authorized to charge the RCE fee of
$790.00 required under 37 C.F,R. § 1.17(e) to Deposit Account No.
04-0401 of the undersigned.
2. Submission undex 37 C.F.R. § 1.114(c):
Information Disclosure Statement (IDS), with PTO-1448 listing
materials to be subseguently provided
[J copies of IDs Citations
3. Amendments
[0 A preliminary amendment is enclosed.
[J Bnter the unentered amendment previously filed on ___ __ under
37 C.F.R. § 1.11s6.
[0 An amendment and response are attached hereto.
[J Please consider the arguments in the response filed on
under 37 C.F.R. § }.116.
[] Please consider the arguments in the Appeal Brief or Reply
00000001 040401 10382577

790.00 DA BMW1012
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v v

-,

Brief filed on
4, [[] Please enter the enclosed affidavite or declarations.

5. [J Return Receipt Postcard
6. [J other:

If any extensions of time (under 37 C.F.R. § 1.136) are necessary
to prevent the above referenced application(s) from becoming abandoned,
Applicants hereby petition for such extensions.

The Commigsionher is hereby authorized to charge any fees which
may be required or credit any overpayment to Deposit Account No. 04-
0401 of the undersigned.

Respectfully submitted,

Dated: J/A'f;./fj 2094 A@&

Michael de/Angeli
Reg. No. 27,869

60 Intrepid Lane
Jamestown, RI 028235
401-423-3190

BMW1012
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MICHAEL DE ANGELI

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Patent Application of

Severinsky et al :  Examiner: David Dunn
Serial No.: 10/382,577 : Group Art Unit: 3616
Filed: March 7, 2003 Att.Dkt.:PAICE201.DIV

For: Hybrid Vehicles

Hon. Commissioner for Patents JAhll 9 2006

OFFICE OF PETITIONS

P.0. Box 1450
Alexandria VA 22313-1450

FOURTH SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
8ir:;

Applicant submits this Information Disclosure Statement for
consideration by the Examiner. The issued patents £rom 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 acetion 2:04-CV-211 in the
United States District Court for the Eastern District of Texas. A jury
trial was recently conducted December & - 20, 2005, and a verdict
holding the parent patents valid but not infringed was returmed.

Applicants submit herewith materials from this litigation for the
purpose of f£ull disclosure. Applicants respectfully reqguest the
Examiner to fully review and consider these materials in determining
patentability of the present application. The wmaterials submitted
include tramscripts of the trial and deposition tegtimony 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.

The Examiner 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 claims of the parent patents.
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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.

Respectfully submitted,

0006 Md/fﬁ’f

Michael de Angeli
Reg. No. 27,869

60 Intrepid Lane
Jamestown, RI 02835
401-423-3190

/[19

Dated:
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LockE?  pATCE201. DIVIREIS™™  10/382, 577 CEIVE
INFORMATION DISCLOSURE CITATION|—
IN AN APPLICATION u ceverinsky et al JAN 1 9 200
g:z:“ﬁ 37772003 r}a«n ART UNIT 3616 OFF b
. RATENT DOCUMENTS ETTIONS
i NBER PATR e cLass|suBcLAs| FiLing Dare
m NTIMBER DATE COUNTRY CLASS | SURCT.ASS TRANSLATION ||
R 441 NG “

OTHER DOCUMENTS (tacluding Author, Title, Dale, Pertinent Pages, Etc)

Erial and deposition transcripls of witnesses relied upon to assert inval-

idity of parent pétents in Civil Docket No. 2:04-CV-211-DF (E.D. 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.

'exas)

[FWINER

[DATE CONS LOERED

INER: Inittal if citation conadlderad, whather or nol citatian in {n conformance with MPEY 8609~ Draw linc through citation if not in
onforponce and nol ¢oneldered. Iaciude copy 0f this form with aext cumnunication to the spplicant.

—_———

D
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UNITED STATES PATENT AND TRADEMARK OFFICE

. Commissioner for Patents
United States Patent and Trademark Office
P.O, Box 1450

Alexandria, VA 22313-1450

W LSDTO.O

MICHAEL DE ANGELI
60 INTREPID LANE COPY MAILED
JAMESTOWN, RI 02835

JAN 2 6 2006
In re Application of OFFICE OF PETITIONS
Alex J. Severinsky et al :
Application No. 10/382,577 : ON PETITION

Filed: March 7, 2003
Attorney Docket No. PAICE201.DIV

This is a decision on the petition under 37 CFR 1.313(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."

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.

v Lo,

Wan Laymoy/
Petitions EXaminer
Office of Petitions

' 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:
“Commissioner 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).
BMW1012
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"MicHAEL M. pE ANGELI, P.C.
ATTORNEY AT LAw
S0 INTREPID LANE
JAMESTOWN, RHODE ISLAND 02835
(401) 423-3190

REGISTERED PATENT
ATTORNEY B FAX: (40D 423-3191
— E-MAIL: MDEANGE@COX.NET
ADMITTED TO BARS
OF PA & MD

NOT ADMITTED
IN RI

March 27, 2006

Examiner David Dunn

United States Patent and Trademark Office

Group Art Unit 3616

P.O. Box 1450

Alexandria, VA 22313-1450 BY HAND

RE:. Ser. No. 10/382,577
Dear Examiner Dunn:

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 PTO-1449 form. For your
convenience, a second copy of the PTO-1449s is enclosed, showing
the DTX (Defendants' trial exhibit) numbers, by which the
documents (other than transcripts, and the Court's Claim
Construction Order) are indexed on the CD-ROM.

Please feel free to call if there are any questions.

Very tru ours, .

Michael de Angeli

BMW1012
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MAR 2 8 2006 &ﬁ

Lemges

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Patent Application of

Severinsky et al : Examiner: David Dunn
Serial No.: 10/382,577 : Group Art Unit: 3616
Filed: Maxch 7, 2003 :  Att.Dkt.:PAICE201.DIV

For: Hybrid Vehicles

Hon. Commissioner for Patents
P.0O. Box 1450
Alexandria VA 22313-1450

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.

BMW1012
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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.
Respectfully submi
/44@27 790¢€ i )pé)/
Dated: «Michael fle Ange 1

Reg. No. 27 869

60 Intrepid Lane
Jamestown, RI 02835
401-423-3190
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foess  PAICE201.DIVRome o 10/382,577

INFORMATION DISCLOSURE CITATION

IN AN APPLICATION M Severinsky et al
e 7700 prov Ao ur - 3616
8
Buaner DOCUMENT NUMBER DATE N CLASS|SUBCLAS| FiLine Dare
5i3]7:114 1.212/1994 Iwashita
5i411i2]2i5:1]5/1995 Furutani
5i9)9:3]1:6:9]11/1999 Adachi et al
6:0]0:714:5:1112/1999 Matsui et al
6:0]3:2]7:5i3|3/2000 Yamazaki et al
6:1]5i5]|3:6:4]12/2000 Nagano et al
5i5]3i9]3:1i8[7/1996 Sasaki
5{6|8i0]0i5i0]10/1997 Kawali et al
5i916i4]3i0i9110/1999 Kimura et al
5i8[8i3]14i9i643/1999 Esaki et al
5:9]0:5 3§6 0]5/1999 Ukita
6:1]15:815i4:1]12/2000 Tabata et al
vEs | 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

[EXAMINER IDATE CONSIDERED

XAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP §609; Draw line through citation if not in
onformance and not considered. Include copy of this form with next communication to the applicant.
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— e e
Boars’ PAICEZOl.DI;ﬁi'éégmon 10/382,577
INFORMATION DISCLOSURE CITATIONh"uum )
IN AN APPLICATION Severinsky et al
]EJ‘;::“G 3/1/2003 Fkoup ARt Unrr 3 61
E— DOCUMENT NUMBER DRTE NAME CLASS|SUBCLAS| FrLing Date
5:215:319:2i9[10/1993 Ohori
5:312:611:5i8[7/1994 Ohori
5:4]17:6)1:i5:i1[12/1995 Tsuchida et al
5:516:9[19:9:5[10/1996 Kusaka et al
5:6]13:7]19:7i7]6/1997 Saito et al
5:7]18i9]19:i3i5|8/1998 Suga et al
5:819:5[1:0:0[4/1999 Tto et al
5:915:1011i{1i59/1999 Sakai et al
5i917:i3]4:6:3]10/1999 Okuda et al
6:015:i318:4:1{4/2000 Koide et al
5:912i915i{9:4]7/1999 Nonobe et al
5 :9]12:413i9:5|7/1999 Moriyva et al
DOCUMENT NUMBER DATE mww CLASS | SUBCLASS TRANSLATION
YES NO
0]1]13]6]0]5(5/03.04.85 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)
Alexander 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 Design Study...” (1971)
FXAMINER IDATE CONS1DERED

XAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP §609; Draw line through citation if not in
onformance and not considered. Include copy of this form with next communication to the applicant.
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INFORMATION DISCLOSURE CITATION
IN AN APPLICATION

JDOCKET [APPLICATION

hwers PAICEZ201 . DIVjwumper 10/382,577 :]

r‘m"'xc“m'Severinsky et al

FILING 3/7/2003 (GROUP ARt Unir

IDATE 3 61

5. RAIENT DROCUMENIS

EXAMINER
IRITIAL

NT NUMBER
DOCUME DATE NAME crass |suBcLas| FrLine Date

6]4:618i9:6|3/1987 Hammond et al

EOQREIGN PAIENT DOCUMENIS

DOCUMENT NUMBER DATE COUNTRY CLASS | SUBCLASS TRANSLATION

YES NO

23.4.1997 |European Patent Office

29.9.1994 |Japan

3

6 A
319.5.1996 |Japan dbiii
0

5.19.1992 [Japan a&itt

w | {w

v O jJw e e
RO PO FCEE B Y
w v jo v o
o |~ juo |-

w |~ jJw o |o

3112.5.1991 |Japan (Uosf,

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...” (1997)

Hong, “Toyota’s Hybrid Program”, Road & Track, August 1987

Law, “Toyota Tech”, Car & Driver, RAugust 1997

“Dual-Engine Fuel Saver”, Popular Mechanics, July 1997

“Toyota Launches Break-Through Hybrid EV”, Motor Trend, September 1997

FXAMINEIR

lD}\TE CONSIDERED

XAMINER: 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.
e ———————————————
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oros:. PAICE201.DIVhmgen o 10/382,577
INFORMATION DISCLOSURE CITATION A
IN AN APPLICATION Severinsky et al
[;;.:m 3/7/2003 lmmup ART UNIT 361
_U.S. PAIENT DOCUMENTS
trine, POCUMENT NUMBER DATE NRME CLASS|SUBCLAS| Fiuine Date
RATENT _DOCUMENIS
DOCUMENT NUMBER DATE COUNTRY CLASS | SUBCLASS TRANSLATION
YES NO
[}
7{2]6]8]9]2]2]10.17.1995 |Japan a(:s’r.
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
Wakefield, “History of the Electric Automobile - Hybrid Electric Vehicles’
(1998)
“Escort 92-94", undated
“Near-Term Hybrid Vehicle Program”, General Electric Company (1979)
FXAHIN'ER _I;}\TE CONSIDERED

XAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP §609; Draw line through citation if not in
onformance and not considered. Include copy of this form with next communication to the applicant.
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foots  PAICE201.DIVhoses o 10/382,577

INFORMATION DISCLOSURE CITATIONMm’mT
IN AN APPLICATION Severinsky et al

FILING 3/7/2003 IGrRoup ArT UNIT
ATE 361

8. PATENT DOCUMENTS

ey DOCUNENT NUMBER DATE NAME cLASS |SUBCLAS| Finine Date

EQREIGN PAIENT DOCUMENIS

DOCUMENT NUMBER DATE COUNTRY CLASS | SUBCLASS TRANSLATION

YES NO

OTHER DOCUMENTS (Inciuding 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 up the Challenge”, (1997)

IEXM!NER IDATE CONSIDERED

onformance and not considered. Include copy of this form with next communication to the applicant.

FXMINER: Initial if citation considered, whether or not citation is in conformance with MPEP §609; Draw line through citation if not in
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MAR 2 8 1006

|

boats. PAICE201.DIVhomen o 10/382,577
INFORMATION DISCLOSURE CITATIONA”uum
IN AN APPLICATION Severinsky et al
g::;m: 3/7/2003 [GRoup ART UNIT 361
U.S. _PAIENT DROCUMENZIS.
Exmmen DOCUMENT NUMBER DATE NAHE CLASS|SUBCLAS| FILING DATE
5:4]11:2]12:9:3]5/1995 Minesawa et al
5i8]8:3]4:8:4]3/1999 Akao
EQREIGN_PATENT DOCUMENIS
DOCUMENT NUMBER DATE COUNTRY CLASS { SUBCLASS TRANSLATION
YES NO
8|2]|1]a|s]9]2lp.20.1996 |sapan abs Y.
1lole]|6{3]|8|3]3.6.1998 |rapan alst.
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/Hybrid Vehicles: Alternative Powerplants...” SAE SP-1284 (1997)
FXAHINER lDATE CONSIDERED

XAMINER: 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.
————————————————
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MAR 2 8 2006

%‘%,@ ——
AD pocET 1 T CE201 . DIVERLST 107382, 577

Puers INUMBER
INFORMATION DISCLOSURE CITATION

APPLICANT

IN AN APPLICATION Severinsky et al
g;:;m: 3/7/2003 r»mup ARt Unrr 361
.8, PAIENT DOCUMENTS
ooy DOCUMENT NUMBER BATE NAKE crass|suscras| Fruine pare
9{1:3]8:4:i6{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)

EXMINER 10}\?2 CONSIDERED
XAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP §609; Draw line through citation if not in
onformance and not considered. Include copy of this form with next communication to the applicant.
== = |
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INFORMATION DISCLOSURE CITATION

[DOCKET

foats PAICE201.DIVhnees & 10/382,577

IN AN APPLICATION PP severinsky et al

Fruine  3/7/2003 lGroup ARt Unrt
[DATE

36l

EXAMINER DOCUMENT NUMBER DATE NAME
INITIAL CLASS|SUBCLAS| FILING DATE
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION
YES NO

OTHER Domms (Including Author, Title, Date, Pertinent Pages, Etc)

North American Technology Seminar plans, April 1997

Hermance, THS Technical Explanation (undated)

“Toyota” brochure describing Prius (undated)

Hermance, “Toyota Hybrid System” (undated)

IEX}\HINER

ID}\TE CONSIDERED

EWINER: Initial if citation considered, whether or not citation is in conformance with MPEP §609; Draw line through c¢itation if not in
C!

onformance and not considered. Include copy of this form with next communication to the applicant.
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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

[0 389 S77 UA

Indicate quantity of a single type of artifact received but not scanned. Create
individual artifact folder/box and artifact number for each Artifact Type.

|

CD(s) containing:

computer program listing

Doc Code: Computer

pages of specification
and/or sequence listing

and/or table
Doc Code: Artifact

content unspecified or combined ]

Doc Code: Artifact

Artifact Type Code: P

Artifact Tvpe Code: S

Artifact Type Code: U

Stapled Set(s) Color Documents or B/W Photographs

Doc Code: Artifact

Microfilm(s)
Doc Code: Artifact

Video tape(s)
Doc Code: Artifact

Model(s)
Doc Code: Artifact

Bound Document(s)
Doc Code: Artifact

Artifact Type Code: C

Artifact Type Code: F

Artifact Type Code: V

Artifact Type Code: M

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

Other, description:

Artifact Type Code X

Doc Code: Artifact

March 8, 2004

Artifact Type Code: Z
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with a status of 20 and above,

This form is to be used for application in IKFW

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 1.52(E).

Date: FQ}Z'(X@
Serial No./Control No. 10 22D =7
Reviewed By: Kathy Nelson _ Phone: (703) 308-9210 ext 123

] The compact discs are readable and acceptable.

] Copy 1 and Copy 2 of the compact discs are not the same.
The compact discs are unreadable.

The files on the compact discs are not in ASCIL

The compact discs contain at least one virus.

The compact discs are not proper subject matter.

O & 0 &8 0O

Other:

1 CD
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PTOISBL6 (D8.03)
for use through 7/31/2006. ONB 06510002
us Pa!m aM YManuk Offica; U.S. DEPARTMENT OF COMMERCE

tUnder he Paperwork Reduction Act of 1935, no p d to respond 1o & :ddumavmoxamnwnw
3
PATENT APPLIC&S&EPBMET;&?ATION RECORD ‘WW" Z9 7 QE“
CLAIMS AS FILED -~ PART | OTHER THAN
(Cotumn 1) (Cotumn 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED ] NUMBER EXTRA RATE FEE | RATE FEE
(37 SR vista I 750
(‘:n?ré\r"am?) 7 minus20 = | * xs___=® OR stg,-
T | 3 omas-]- s o [x:39
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1,16(g)) +5___» OR j+s e
* if the differentce in column 1 i tess than zero, enter *0” in cotumn 2. TOYAL OR TOTAL 753

CLAIMS AS AMENDED - PART It

2 2205 ' or OTHER THAN
{Column 1) (Cotumn2)  (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
< REMAINING NUMBER | PRESENT RATE ADDH RATE ADDL-
5 AFTER PREVIOUSLY | EXTRA TIONAL TIONAL
w AMENONENT PAQ_ FOR FEE FEE
s Totat M Minus | ** L]
O L = o e X $. = OR | X$ <
2Z | Independont 4 v Minus | =
uzj 1 CFR 118000 ,52 / i} X$ = OR | X% ®
| FIRST PRESENTAION OF MURL TOLE DEPENDENT CLAIM 7 CFR 1.15d)) +3 = OR | +s - 7
/ 0 TOTAL or TOTAL
/3?2 5 ADD'L FEE ADD'L FEE
{Cctumn 1) (Cotumn 2)  (Cotumn 3) 77
CLAIMS HIGHEST
. @ REMAINING NUMBER | PRESENT RATE ADOY RATE ADDI-
= AFTER PREVIOUSLY | EXTRA TIONAL TIONAL
E AMENDMENT PAID FOR FEE FEE
Tots Minus | ** s
g O CFR VA8 G) ,L/ 2/ 42& — xs = ] OoR |X$ ~'J——-\_
Z | tndepancont B
uz.o (3 CFR 136008 : 2 Minus (? T Xs____* f——m OR XS = —
| FIRST PRESENTATIGN or MULTIPLE DEPENDENY CLAIM (37 CFR 1.16(d)) +s . orR {45 s
TOTAL YOTAL
ADD't FEE OR  ADDLFEE
{Column 1) {Column 2} {Column 3)
CLAIMS HIGHEST
O REMAINING NUMBER PRESENT RATE ADDH RATE ADDI-
= AFTER PREVIOUSLY | EXTRA . TIONAL TIONAL
z . AMENDMENT PAID FOR FEE FEE
= Total M Minus | ** =
5 Loremiaga xs ® OR [ Xs____°
Z. | lndapondent . Minus | *
g {3 CFR 11608 ! * X$ = OR | XS____°=
L FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAM (37 CFR 1.16(d)) +3 = or |+ =
JOTAL TOTAL
ADD'LFEE OR  ADD FEE
. nlheenuymw‘mn 1mhmman tha entry in cohamin 2, waits 0" in column 3.
e L1 i e erllS SPALE IS D, T AN,
“** #1he "righest Numoer vmvmsy Paia For 18 VHUS SPACE 18 )m 03N 5, vt "I,
The ‘Hnghasl Number Praviously Paid For* {Total or indep 1) is the highest bet found in the the aoproprats box in cotumn 1,
This coltaction of § ton is raquired by 37 CFR 1.16. TheWomahooumwedloobwnamhmamﬁbymmbkmwu:lofh(mbyme
USPTO o p ) an epplication, Confidentiality & governed by 35 U.5.C. 122 and 37 CFR 1.14. This coBoct to take 12
fing, prapan andmwn&ﬂngthawmpleiodawtwmhrmbthnUSPTO.Tmswﬁswy upon the indivig usn.Aﬂymmm
mvmmmn!olmmyoumthmmnh(n%hmamlwxwg tiones for r 9 (his burd Mbeserﬂlovncmolwmaﬁonow U.5. Patent
ang Trademark Offica, U.S. D of C , .0, Box 1450, Alaxandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 223134450,
tl yau need assistanta in compieting he lorm, call 1-B00-PTO-9199 and salect option 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-PGPUB; | 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-PGPUB; | OR OFF 2006/07/07 10:46
USPAT
L4 376092 | engine US-PGPUB; | OR OFF 2006/07/07 10:46
USPAT
LS 597317 | controller US-PGPUB; | OR OFF 2006/07/07 10:46
USPAT
L6 248375 | torque US-PGPUB; | OR OFF 2006/07/07 10:47
USPAT
L7 29 | 2 with 3 with 4 with 5 with 6 US-PGPUB; | OR OFF 2006/07/07 10:47
USPAT
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Patent Application of

Severinsky et al ; Examiner: N/A
Serial No.: 10/382,577 : Group Art Unit: 3616
Filed: March 7, 2003 :  Att. Dkt.: PAICE201.DIV

For: Hybrid Vehicles

Hon. Commissioner for Patents
P.0. Box 1450
Alexandria VA 22313-1450

SUPPLEMENTAL INFORMATION 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 documentsvthus located are listed on
attached PT0O-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 acceleraﬁor 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 5a 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 5a directly to the input shaft Ta.

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 battéry 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.
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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
teﬁperature, 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 engin? 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 discloses a hybrid wherein a
transmission is coupled between an engine and a torque

synthesizing 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 transmiséion; 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., torgque 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 arother.

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 reqguires an automatic transmission
operated so that the drive force remains constant in various

drive modes as long as the reguired 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 o0il 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 - Z21.

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 1is
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
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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. Althoﬁgh 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 starﬁing, 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 couplers.

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
bumnps .

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 torgque 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 monitdred 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 25 - 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 regeﬁerative 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 the accelerator pedal, the vehiéle
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 46). 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 control 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 applications. 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" térque, 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. 1In 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 wvehicle.
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/SE81/00280, 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. See p. 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 specifids 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. 1In
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.

Respectfully submitted,

5 ) -
/M“Z”//, 22, 4
Dated Michael de Angeli~/
Reg. No. 27,869
60 Intrepid Lane
Jamestown, RI 02835
401-423-3190
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INER: lnh{nl it elnu:n considered. whether or not citation is {n conformasce with MPEP §609; Drae line through citatlon if not in conformance and not
ansidered lnciude copy of this fora sith nest cogmunieation to the spplicant.
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OTHER DOCUMENTS (lacluding Author, Title, Date, Pertineat Pages, Etc)
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lEhs.ani,et al "Propulsion System Design of Electric and Hybrid Vehicles",

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

EIFIE

fem" ~SAE papers 960231 (1996)
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re the Patent Application of

Severinsky et al : Examiner: N/A
Serial No.: 11/429,446 : Group Art Unit: 3616
Filed: May 8, 2006 :  Att.Dkt:PAICE201.DIV.6

For: Hybrid Vehicles

Hon. Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

INFORMATION DISCLOSURE STATEMENT
Sir:

This application is a divisional of Ser. No.
10/382,577. Incorporated herein by referehce are the
several Information Disclosure Statements (IDSs) that were
filed in Ser. No. 10/382,577, and its predecessor, Ser. No.
09/822,866, now Patent 6,554,088. Copies of the IDSs thus
incorporated are attached; together with the corresponding
PTO-1449 forms. Where availdble the PTO-1449s attached are
those returned by the Examiner; showing corrections that
were noted 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 PTO-1449

forms, indicating that he has done so.

BMW1012
Page 1147 of 1654



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.
Pa Respect sub ted,
Jel, € 199€
Dated:/ Michael Qe Angel:l.

Reg. No. 27,869

60 Intrepid Lane
Jamestown RI 02835
401-423-3190
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apew®/IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Patent Application of

Severinsky et al : Examiner: David Dunn
Serial No.: 10/382,577 : Group Art Unit: 3616
Filed: March 7, 2003 :  Att.Dkt.:PAICE201.DIV

For: Hybrid vehicles

Hon. Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

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.
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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.
Respectfully submipted,
Matd27,790¢ //p@/»@/
Dated: / - «Michael He AngeIi

Reg. No. 27,869

60 Intrepid Lane
Jamestown, RI 02835
401-423-3190
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oo PAICE201.DIViween . 10/382,577
INFORMATION DISCLOSURE CITATIONAWH&M
IN AN APPLICATION Severinsky et al
Ig;:;m: 3/1/2003 oroue Art UNIT 3616

.S, PATENT DOCUMENTS

S, | POCUMENT NmBER DATE NAE cLass|suBcLas| Fiuine Date
si3{7i1lai1iof12/1904 Iwashita
5i4f1i2]2i5i1]5/1995 Furutani
5i{919i311i6i9/11/1999 Adachi et al
6i0]0:i7]14i5:1112/1999 Matsuli et al
6i0f13:i217i5:3]13/2000 Yamazaki et al
6:1|5i5|3i6i4]12/2000 Nagano et al
5i{5]13i913:i1i8]7/1996 Sasaki
5i6]8i0]0i5i0[1L0/1997 Kawai et al
5:i916:4]3i0i9]10/1999 Kimura et al
5i8]18i3]4:i9:6(3/1999 Esaki et al
5?9 0i513i6i0|5/1999 Ukita
6i1]5i8(5i4i1{12/2000 Tabata et al
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

[E‘.XAMINER ]?ATE CONSIDERED

XAMINER: Initia)l 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.
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hooss  PAICE201.DIVhezn o 10/382,577
INFORMATION DISCLOSURE CITATION N
IN AN APPLICATION Severinsky et al
e 3/7/2003 Groue ARt UwiT 3 o0
.5, PATENT DOCUMENTS
Frty DOCUNENT NUMBER PATE NAME CLASS|SUBCLAS| FILiNG DaTE
5i215:319:2:9110/1993 Ohori
5:3]12:i6]1:5i8[7/1994 Ohori
5:i417:6)1:5:1J12/1995 Tsuchida et al
5:516:919:9i5110/1996 Kusaka et al
5i613:719:7:7}6/1997 Saito et al
5:i7[8i9]19:3i5|8/1998 Suga et al
5:819:571:0:04/1999 Tto et al
5:9]5:1[1i{1:5[9/1999 Sakai et al
5:9]17i314:6:3]10/1999 Okuda et al
6:015:318:4:114/2000 Koide et al
5i912:915:9:417/1999 Nonobe et al
5i9]2i413{9:517/1999 Moriya et al
YES NO
0]1]3]6]0}515/03.04.85 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)
Alexander 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 Design Study...” (1971)
FXAMINER IDATE CONSIDERED

XAMINER: 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.
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hoas.  PAICE201.DIViwmezn o 10/382,577
INFORMATION DISCLOSURE CITATION
IN AN APPLICATION [ Severinsky et al
2 fro 1 36
2. PATENT _DOCUMENTS
v | PoCTMENT NUMEER DATE NAHE CLASS|SuBCLAS| FiLmve Date
4:614i6[8:9:6]3/1987 Hammond et al
YES NO
0]17]6]91410]3[23.4.1997 |European Patent Office
7(1{7{2[1]9]6{29.9.1994 l|sapan A
9l1{7]0[5]3(3]9.5.1996 [Japan (Uoﬁ'
s13]1]9]1]1fols.19.1992 |sapan abst
3[2]7{3]9(3|312.5.1991 |7apan abst
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...” (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
“Toyota Launches Break-Through Hybrid EV”, Motor Trend, September 1997

[EXAMINER IBATE CONSIDERED

XAMINER: Initial if citation considered, whether or not citation is in confeormance 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.
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o PAICE201.DIVhmmes O  10/382,577
INFORMATION DISCLOSURE CITATION
JAPPLICANT .
IN AN APPLICATION Severinsky et al
g}l\.l;;m 3/1/2003 -Ignow ARt Unrr 361
.
gy DOCUMENT NUMBER DATE NAHE CLASS|SUBCLAS| Firine Date
!
|
1
|
|
!
i
8
DOCUMENT NUMBER DATE ‘ COUNTRY CLASS SUBCLASS TRANSLATION
‘1 YES NO
2l6l8l9]2]2]10.17.1995 |7apan st
OTHER Domms {Including Author, Title, Date, Pertinent Pages, Etc)
“Toyota touts advances in safety, emissions”, Automotive News, 4/28/97
" '96 North Wind Performance”, undated
Wakefield, “History of the Electric Automobile - Hybrid Electric Vehicles’
{1998)
“Escort 92-94", undated
“Near—-Term Hybrid Vehicle Program”, General Electric Company (1979)
lexaminer DATE CONSIDERED

XAMINER: Initial if citation considered, whether or not citstion is in conformance with MPEP §609; Drew line through citation if not in
conformance and not considered., Include copy of this form with next communication to the applicant.
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INFORMATION DISCLOSURE CITATION
APPLICANT

IN AN APPLICATION

e e ermarr oo Tt et e

o PAICEzol.DI;&;";"éﬁ‘“”“ 10/382,577

Severinsky et al

[DATE

FILING 3/7/2003 rOUP ART UNIT
r 361

]

oS RATENT _DOCUMENZIS

ooy DOCUMENT NUMBER pATE NRME CLASS |SUBCLAS| FILING DATE
911i3§8i4:i6/3/1909 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)
IFXAHINER IDATE CONS1DERED

NER: Initial if clitation considered, whether or not cltation 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.
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o e

Koo PAICE201.DIVimess —  10/382,577

INFORMATION DISCLOSURE CITATION
IAPPLICANT ‘
IN AN APPLICATION Severinsky et al

Fivg  3/7/2003 Groue ART UNIT

Dnte 361

o8, PAIENT DOCUMENIS

EXAMINER DOCUMENT NUMBER DATE NAME
INTTIAL

CLASS{SUBCLAS

FILING DATE

LEQRE LGN _RALZENT _DOCUMENTS

DOCUMENT NUMBER DATE COUNTRY

CLASS | SUBCLASS

TRANSLATION

YES NO

OTHER Domms (Including Author, Title, Date, Pertinent Pages,

Etc)

North American Technology Seminar plans, April 1997

Hermance, THS Technical Explanation (undated)

“Toyota” brochure describing Prius (undated)

Hermance, “Toyota Hybrid System” (undated)

fEXAMINER lD)\TE CONSIDERED

iEXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP §609; Draw line through citation if not in
C

onformance and not considered. Include copy of this form with next communication to the applicant.
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INFORMATION DISCLOSURE CITATIONA“mmm
IN AN APPLICATION

S
o PAICE201. DI;&;"EQ‘;“““ 10/382,577

Severinsky et al

3/7/2003 I ART UNIT
frue o 361
ExaINER DOCUMENT NUMBER DATE NAME CLASS|SUBCLAS| FILING DATE
INITIAL
411i2)12i9i3]5/1995 inesawa et al
8[18:i3]4i8i4]3/1999 kao
REIGN PAIENT DOCUMENIS
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION
YES NO
2{1fals|9]2]8.20.1996 |sapan abs .
0[6]6[3]8]3}3.6.1998 |Japan abs 1,
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/Hybrid Vehicles: Alternative Powerplants...” SAE SpP-1284 (1997)
IEXAMINER IDATE CONSIDERED

XAMINER: 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.
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%/ THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Patent Application of

Severinsky et al : Examiner: David Dunn
Serial No.: 10/382,577 : Group Art Unit: 3616
Filed: March 7, 2003 :  Att.Dkt.:PAICE201.DIV

For: Hybrid Vehicles

Hon. Commissioner for Patents
P.0O. Box 1450
Alexandria VA 22313-1450

SECOND SUPPLEMENTAIL 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 ﬁethod is described as controlling

the ratio based on detected engine load and vehicle speed,

BMW1012
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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]lhe 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' ". This is
mathematically inconsistent, since both "b" and "c" are the
"detected vehicle speed”. Further, it is clear that KFUKA

is a running load coefficient, that is, a correction 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:

"(0022) The running load estimating means 101 now
multiplies the torque converter output torque Tt by the
gear ratio "r" to calculate the torque Tm generated at the
wheels, and calculates the running load Tp based on the

2 BMW1012
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relational formula Ty = Tm - M - rw - o from the vehicle
mass M, the effective wheel radius rw and the acceleration
o.. 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 o is performed.
Step 602: the turbine rotational speed Nt is calculated by
the following formula:

Nt = Vgp/120n/rw = r x 1000
Step 603: Torgue converter or rotational ratio "e" 1is
calculated and pump torque coefficient 1 and torque ratio
"t" are searched.
e = Nt/N, 1 = fi1(e), t = f,(e)
Step 604: Pump torque Tp and turbine torque Tt are
calculated.
Tp = 1 + (N/1000)%. Tt = t - Tp
Step 605: Calculation of torque Tm. Tm = Tp -
Step 606: Calculation of running load Ty. Ty = Tm - M + ¢
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 - o to reach the running load, but calculating

M - r - o does not yield a torque in units of kg-m, but a
value in kg - m?/sec?.

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) 1is 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 1is 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
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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, 1line
41 - col. 11, 1line 18). The engine is run at low'power
levels (col. 12, line 49), and idling is permitted (col.
11, 1line 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 1is 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 gearset 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
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electromagnetic coupling (col. 18, 1lines 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
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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. This would

suffer the same drivability problem.

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
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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.
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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.

Respectfully gybmitte
Dated: 2’/17 7S ' /(/\M

Michael de Angeli
Reg. No. 27,869

60 Intrepid Lane
Jamestown, RI 02835
401-423-3190
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In re the Patent Application of

Severinsky et al :  Examiner: David Dunn
Serial No.: 10/382,577 : Group Art Unit: 3616
Filed: March 7, 2003 : Att.Dkt.:PAICE201.DIV

For: Hybrid Vehicles

Hon. Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

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 PTO-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

BMW1012
Page 1168 of 1654



that the document thus made of record is indeed effective
as prior art under 35 USC 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.

Respectfully submitted,

Dated: é/g& ‘75/ Michael de Angeli ™

Reg. No. 27,869

60 Intrepid Lane
Jamestown, RI 02835
401-423-3190
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Examiner: N/A

Serial No.: 09/822,866

Group Art Unit: 3619

Filed: April 2, 2001 Att. Dkt.: PAICE201

26 Se 2 S8 89 o2 o5 0

For: Hybrid Vehicles

" Hon. Commissioner of Patents and Trademarks
Washington, DC 20231

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Listed on attached PTO-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 1s used to charge the batteries.

Insofar as Fig. 2 of Bader suggests that the "required
driving 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 P, can be calculated from the
torque M, and the rotational speed n,". 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 torgque M, at the
gear input" (col. 4, line 18), cannot be negative.

In any event, there is no suggestibn in Bader of changing
operational modes of a hybrid vehicle responsive to the value of
the "drive power P,", 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 5,839,533 is discussed in the application as
- filed, but was apparently not listed on the PT0O-1449 forms filed
previously; this patent is acordingly listed on the PTO-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 1is consumed by compressing air in the engine. This is not
a feature of the invention defined by the claims of this
application. '

Deguchi 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.

Deguchi 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.
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An early and favorable action on the merits of the
application is earnestly solicited.

Z/q//a 2

Respectfully submitted,

A

Dated’ Michael de Angéi1 -
Reg. No. 27,869
60 Intrepid Lane
Jamestown, RI 02835
. 401-423-3190
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HE UNITED STATES PATENT AND TRADEMARK OFFICE

Drondtt

In re the Patent Application of

Severinsky et al :  Examiner: David Dunn
Serial No.: 09/822,866 : Group Art Unit: 3616
Filed: April 2, 2001 : Att. Dkt.: PAICE201

For: Hybrid Vehicles

Hon. Commissioner of Patents and Trademarks
Washington, DC 20231

SECOND SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Listed on accompanying PTO-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 éonnectionAwith the patentability of
the claimg of this application. Citation of these documents
should not be construed to admit they are necessarily statutory
prior art effective against thisg application.

The relevance of the documents thus cited is ag 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,
ag also required by claim 1.

Tabata et al patent 6,081,042, to be candid, is extrememly
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 PAd" 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 torque
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 6,. of the accelerator pedal, a
rate of change of this wvalue B,., running speed of the vehicle
(speed N, of the output shaft 19) or the currently established
operating position of the automatic transmigsion." 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 gquantity 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..includl[ing] vehicle gpeed, 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 isg anti-lock. The
improvements in brake "feel" addressed in the present application

do not appear to be discussed by Nagano.
BMW1012
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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.

Regpectfully submitted,

ifo NGl

Dated 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

Patent Application of

Severinsky et al : Examiner: David Dunn
Serial No.: 09/822,866 : Group Art Unit: 3616
Filed: April 2, 2001 : Att. Dkt.: PAICE201

For: Hybrid Vehicles

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 Japanege 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
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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 ig 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 wmany phases of vehicle operation the road
load gquantitatively 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
torgue 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, "highly" positive, as during
acceleration or hill-climbing, negative, as during hill descent,

and "heavily" negative, as during braking. Figs. 7 and 13 show
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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 wvariation 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 thisg
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 (referred
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

congidered in mode switching.
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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 torgue 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 torgue 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
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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
"lgad 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) wvehicle fitted with a turbocharger of this type would
have extremely poor throttle response if used to provide
additional power for pasgsing (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. Posgibly
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 accoxding 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 usged to supply the vehicle's torque
requirements in excess of MTO. Thus, when RL > MTO, the traction
motor provides the additional torgue 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
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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 wvehicle. No
combination of references can fairly be said to make this
obvioug. Specifically, the Japanese Examiner's comment as to
claim 17, "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 wvehicle;
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.

Respectfully submitted,

/(/m/. fQOOZ W

Dated Michael Ae 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 : Examiﬁer: N/A
Serial No.: N/A : Group Art Unit: N/A
Filed: Herewith : Att. Dkt.: PAICE201.DIV

For: HYBRID VEHICLES

Hon. Commissioner of Patents and Trademarks
Washington, DC 20231

INFORMATION DISCLOSURE STATEMENT

Dear Sir: 4

This application is a divisional of Ser. No. 09/822,866.
Incorporated herein by this reference are the original and three
suppleméntal 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 isg requested to indicate that all of the art thus
listed has been considered.

Early and favorable action on the merits is earnestly

solicited.

Respectfully submitted,

ofes A GFU~

Dated Michael de aAngeli
’ Reg. No. 27,869
60 Intrepid Lane
Jamegtown, RI 02835
401-423-3190
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In re the Patent Application of

Severinsky et al

Examinexr: N/A

Serial No.: 09/822,866 Group Art Unit: N/A

Filed: April 2, 2001 Att. Dkt.: PAICE201

&% &8 &% 6¢ 80 se s %

For: Hybrid Vehicles

Hon. Commissioner 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.
Regpe submitted,
\r;/éZ/ 7/
pDated / ' Michaél de Angelih'
Reg. No. 27,869
Suite 330

1901 Research Blvd.
Rockville, MD 20850
(301) 217-9585
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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.USpLo.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 07/11/2006 l EXAMINER I
Michael de Angeli DUNN, DAVID R
60 Intrepid Lane I ART UNIT [ PAPER NUMBER 1
Jamestown, RI1 02835 p
DATE MAILED: 07/11/2006
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. I CONFIRMATION NO. J
10/382,577 03/07/2003 Alex J. Severinsky PAICE201.DIV 9389

TITLE OF INVENTION: HYBRID VEHICLES

| APPLN. TYPE ] SMALL ENTITY I ISSUE FEE DUE IPUBLICATION 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 ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

if the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or 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 mayBiiyWire1payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when du@age 1211 of 1654
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PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.



PART B - FEE(S) TRANSMITTAL

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBL[CA’T’ION FEE (f requiredt Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl(t;ss conjrfgctegj below or directed otherwise in Block 1, by (a) specifying a new correspandence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for eny change of address)

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

gapcr;. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

7590 07/11/2006 »
. . Certificate of Mailing or Transmission
Michael de Angeli 1 hereb certigy that this Fee(s) Transmittal is being deposited with the United
60 Intrepid Lane States Postal Service with sufficient postage for first class mail in an envelope
p addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Jamestown, R1 02835 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. I FILING DATE I 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 | 1SSUE FEE DUE | PUBLICATION FEE DUE lPREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1400 $0 $1400 $1400 10/11/2006
I EXAMINER I ART UNIT | CLASS-SUBCLASS J

DUNN, DAVID R 3616 180-065100

1. Chan:?&())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1 (1) the names of up to 3 registered patent attorneys
(] Change of correspondence address (or Change of Correspondence or agents OR, altematively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

(L) "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents, If no name is 3
Number is required. listed, no name will be printed.

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

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

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
U issue Fee . U A check is enclosed.
QJ publication Fee (No small entity discount permitted) a Payment by credit card. Form PT0O-2038 is attached.
[ Advance Order - # of Copies {L] The Director is hereby authorized to charge the required fceis), any deficiency, or credit arfly
overpayment, to Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(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 retLqired to obtain or retain a benefit b{ the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14, This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will va dgﬂendmg upon the individual case. Any comments on the amount of time you require to com%lete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandna, Vnrflma 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlssnoneré'mw?bts 5.0, Box 1450,
Alexandria, Virginia 2231321450. 1

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid PMB eon o] Rugbd554
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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

I APPLICATION NO. l FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. | CONFIRMATION NO. _l
10/382,577 03/07/2003 Alex J. Severinsky PAICE201.DIV 9389
7590 07/11/2006 I EXAMINER I
Michael de Angeli DUNN, DAVID R
60 Intrepid Lane | ART UNIT r PAPER NUMBER 1
Jamestown, R1 02835 2616

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 Term 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 Term 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 Term Adjustment is the filing date of the most recent CPA.

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)
. . 10/382,577 SEVERINSKY ET AL.
Notice of Allowability Examiner Art Unit
David Dunn 3616

-~ The MAILING DATE 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. [X] This communication is responsive to RCE filed1/19/2006.
2. X The allowed claim(s) is/are 82-122.

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

a)[J Al b)[J Some* c¢)[JNone ofthe:
1. [] Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No. ____
3. [J 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. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) (1 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ____ .

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

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

Attachment(s)
1. [[] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application (PTO-152)
2. ] Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [ Interview Summary (PTO-413),
/ Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [] Examiner's Amendment/Comment
Paper No./Mail Date 3/28/067 1/19/06~
4. [[] Examiners Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [] Other .
avid Dunn
Primary Examiner
Art Unit; 3616
BMW1012
U.S. Patent and Trademark Office Pagc 1244 Of 1654
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{maped fas. PAICE201.DIVimas ™ 10/382,577
INFORMATION DISCLOSURE CITATION N
IN AN APPLICATION Severinsky et al
P 3/1/2003 Igm,mu..,, 3616
3. RATENT DOCUMENIS
il Bt PATE HHE ‘ CLASS|SUBCLAS| Fruing Dare
DD |5i317:114:1:i2]12/1994 Iwashita
DD |5:4]1:2]2i5:1]|5/1995 Furutani
DD |5i9]19i3]1:6:i9]11/1999 Adachi et al
DD 16i0]0i7]4i5i1]12/1999  Matsui et al
DD }6:0[3:2}7i5i3]3/2000 Yamazaki et al
DD |6i1|5i5]3:6i4]12/2000 Nagano et al
D 1sis|3i9|3i1i8|7/1996 Sasaki
DD 15:6]8i0]0i5:0[10/1997  [Kawai et al
DD 15:9]6:4]3i0:9[10/1999  |Kimura et al
PP lsig(si3[aioi6[3/1999 Esaki et a1
PP 1s5i9f0is]|3i6i0|5/1999 Ukita
TS YIS T Y27 7000  [Tabata et al previoy
cited
DOCUMENT NUMBER DATE *MWW* CLASS | SUBCLASS TRANSLATION
YES NO
OTHER DOCUMENTS ‘!ncluding Author, Title, Date, Pertiment Pages, Etc)
oD 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)
Db Toyota Hybrid System, Toyota Press Information, Tokyo, 1997
- DD Prius Hybrid EV, Toyota brochure, undated
[ERAMINER [David Dunn/ prre consroeneo 07/07/2006

sly

INER: Initial It cltation considerad, whether or not citation is in conformance with MPEP §609; Draw line through citation if not in
onformance and not considered. Include copy of this form with next communication to the applicant.
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P’ PAICE201.DIVime™™  10/382,577
INFORMATION DISCLOSURE CITATION A )
IN AN APPLICATION Severinsky et al
l;:.;:.n 31172003 roue e Ut g oy
Exuanta DOCUMENT NUMBER DATE NAME CLASS|SUBCLAS| FrLinG Date
DD 15:2]15i3]9i2i9]10/1993 Ohori
DD |5i3]2i6]1i5:i8]7/1994 Ohori
DD 15:i4]7i6]1:5i1[12/1995 Tsuchida et al
DD 5i5]6i9]9:9:5|10/1996 Kusaka et al
DD 15:6]3:7)9:7i7/6/1997 Saito et al
DD lsiy]sigloi3is|s/1998 Suga et al
DD 15:8]9i5]1i0i0/4/1999 Ito et al
DD }5i{9]5i1]1:1:5[9/1999 Sakai et al
DD 15i9]7i3]/4i6i3[10/1999  Jokuda et al
DD |6i0f5:3f8i{4:114/2000 Koide et al
DD 15:9]12i9]|5:9{4|7/1999 Nonobe et al
DD |5 :9]2i4]3:9i5[7/1999 Moriya et al
DOCUMENT NUMBER DATE EWWWE CLASS | SUBCLASS TRANSLATION
YES NO
DD Jofl1{3]6}0]5]5[03.04.85 [|European Patent Office
OTHER DOCUMENTS (Including Author, Title, Data, Pertinent Pages. Etc)
DD Miller et al, “Starter-Alternator for Hybrid Electric Vehicle..” (1996)
DD Johnston et al, “The Design and Development of the (UC Davis]..” (No date)
DD Johnston et al, "The Design and Development of the (UC Davis]..” (1997)
DD Alexander et al, “A Mid-~Sized Sedan Designed for High Fuel...” (No date)
DD “PRIUS New Car Features”, (Toyota manual) (1998)
DD ITRW Systems Group, “Analysis and Advanced Design Study...” (1971)
[EXAMINER /David Duq_n_/_ l""“‘ CONS1DERED 07/07/2006

INER: Initial if citation considered, whether or not citatien is in conformance with MPEP §609; Draw line through citation if not in

lkonfemanco and not considered. Include copy of this form with noxt communication to the applicant.
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oats.  PAICE201.DIVRwsen 10/382,577
INFORMATION DISCLOSURE CITATION A .
IN AN APPLICATION Severinsky et al
g:);:m: /172003 FRW' Arr Unrt 361
J.8. BAIENT DROCUMENIS.
preevol B PATE NAE CLASS [SUBCLAS| FrLng Date
DD 4i6]4i6f8i9i6]3/1987 Hammond et al
DOCUMENT NUMBER DATE COUNTRY CLASS | SUBCLASS TRANSLATION
YES NO
DD |0]716]914]0]3|23.4.1997 |European Patent Office
oo |7]1]7]2]1]9]6]29.9.1994 [sapan A
DD 19]1]7]0]5]3]3[0.5.1996 |Japan abst:

o0 |[s5|3{1]9]1]|1]0/5.19.1992 |Japan “&ft
o0 |3]2f7]3l9]|3[3)12.5.1991 |sapan absT
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc)
pD Gelb, “An Electromechanical Transmission for Hybrid Vehicle...” (1971)

DD Hirose et al, “The New High Expansion Ratio Engine...” (1997)

Db Hong, “Toyota’s Hybrid Program”, Road & Track, August 1997

DD Law, “Toyota Tech”, Car & Driver, RAugust 1997

bD “Dual-Engine Fuel Saver”, Popular Mechanics} July 1997

DD “Toyota Launches Break-Through Hybrid EV”, Motor Trend, September 1997
[EXAMINER /David Dunn/_ TE CON31DERED 07/07/2006

ormance and not considered. Include copy of this form with next communication to the applicant.

lE!MINER: Initial if citation considered, whether or not citation i{s in conformance with MPEP §609; Draw line through citation if not in
onf
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boose. PAICE201.DIVhamen o 10/382,577
INFORMATION DISCLOSURE CI’I‘MTIONMucm
IN AN APPLICATION Severinsky et al
E:W 3/7/2003 twum Unxr 361
Dopumn | DOCUNENT NUNBER oaTe FME CLASS|SUBCLAS| FILING DATE
DOCUMENT NUMBER DATE COUNTRY CLASS ] SUBCLASS TRANSLATION
YES No
[]
oo |7]2]6l8]9]2f2]10.17.1995 [rapan abst,
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, 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", undated
DD “Near-Term Hybrid Vehicle Program”, General Electric Company (1979)
INER /David Dunn/ IP““ CONSIDERED 07/07/2006
Eﬂm‘.ﬂ: Initial if citation conaidered, whether or not citation ia in conformance with MPEP $609; Draw line through citation if not in
onformance and not considered. Include copy of this form with next comsunication to the applicant.
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Mapew bwors PAICE201.DIVRwarn o 10/382,577
INFORMATION DISCLOSURE CITATION A
IN AN APPLICATION Severinsky et al
g::m 3/1/2003 rm; AR? Uiy 3 61
privivg DOCUMENT WUMBER pATE NAHE cLass|suBcLas| Fiine Date
DOCUMENT NUMBER DATE COUNTRY CLASS | SUBCLASS TRANSLATION
YES NO
OTHER DOCUMENTS ({Including Author, Title, Date, Pertinent Pages, Etc)
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 Crumbley, “Hybrid vehicle designed”, (1994)
DD Brokaw, “Students Pick up the Challenge”, (1997)
David Dunn/ b’m CONSIDERED 09 /07 /2006

INER: Initial if citation considered, whather or not citation is in conformance with MPEP $609; Draw line through citation if not in
onformance and not considered. Include copy of this form with next comunicstion to the applicent.
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PAICE201.DIVhween . 10/382,577

INFORMATION DISCLOSURE CITATION
IN AN APPLICATION

APPLICANT

Severinsky et al

FLLine
DATE

[Groue Anr Uniy
361

Y8 RAIENT DOCUMENTS

N

DD Ig|2]1]4]5]9

8.20.1996 [Japan

Exuaih DOCUMENT NUKBER DATE NAHE cLASS|SuBCLAS| Fiuing Date
DD |5:4]1:i2]2i9i3|5/1995 Minesawa et al
DD |s5ig|gi3|4igi4[3/1999 Akao
DOCUMENT NUNBER DATE COUNTRY . CLASS { SUBCLASS TRANSLATION
YES RO
abs .

Db f1]0]6)6)3]8

W

3.6.1998 |Japan

abst,

OTHER DOCUMENTS

{Including Author, Title, Date, Pertinent Pages, Etc)

DD Cuddy et al, “Analysis of the Fuel Economy Benefit...” SAE 970289 (1997)

DD “Team Paradigm Shines in FutureCar Competition” (1996)

DD Takaoka et al, “Study of the Engine Optimized for Hybrid System” (undated)
DD Gelb et al, “Cost and Emission Studies of a Heat Engine/Battery..” (1972)
DD Gelb et al, “Design and Performance Characteristics...” SAE 690169 (1969)“

DD “Electric/Hybrid Vehicles: Alternative Powerplants...” SAE SP-1284 (1997)

[EXARINER /David Dunn/

lDATE CONSIDERED

07/07/2006

onformance and not considered. Include copy of this form with next communication to the applicent.

FWINER: Inftial if citation considered, whether or not citation is {n conformance with MPEP §609: Draw line through citation if not in
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hﬁﬁ? PAxcszol.oxq%ég?"“‘ 10/382,577

INFORMATION DISCLOSURE CITATION A
IN AN APPLICATION Severinsky et al
g:w 3/1/2003 [how ArT U1t 361
.8, PAIENL ROCUMENIS
INItIAL * DATE NAE CLASS|SUBCLAS| FILING DATE
DD 911:i3[B8:4:6[3/1909 Pieper
ECREIGN PATENT DOCUMENTS
DOCUMENT NUMBER DATE COUNTRY CLASS | SUBCLASS TRANSLATION
YES NO
OTHER DOCUMENTS {Including Author, Title, Date, Pertinent Pages, Etc)
DD “Electric and Hybrid Vehicle Design Studies”, SAE SP-1243 (1997)
DD Gelb, “The case for Constant Speed Accessory Drives”, (1975)
DD Sasaki, “Toyota’s Newly Developed Hybrid Powertrain”, (1998)
DD “Near-Term Hybrid Vehicle Program, Phase 1", General Electric Co. (1979)
DD “Near-Term Hybrid Vehicle Program, Phase 1, 'App. A.", Gen’l Elec. (1979)
DD “Joint Feasibility Study of Hybrid Vehicle, Final Report (1982)
[EXAMINER Ingid Dunn/ lw\-rz CONS1DERED 07/07/2006
INER: Initial if citation considered, whether or not citation is In conformance with NPEP §609; Draw line through citatlon if not in

Fon(omnce and not considered. Include copy of this form with next communication to the applicant.
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Moam  PAICE201.DIVhmgen . 10/382,577
INFORMATION DISCLOSURE CITATION ——
IN AN APPLICATION Severinsky et al
3/7/2001
b?:;nc rmr Ary Un1r 361
£.PAIENT DOCUMENTS
?::Tf: DOCUMENT NUMBER OATE e CLASS |SUBCLAS| FILING DATE
DOCUMENT WUMBER DATE COUNTRY CLASS | SUBCLASS | TRANSLATION
YES NO
OTHER DOCUMENTS {Including Author, Title, Date, Pertinent Pages, Etc)
DD North American Technology Seminar plans, April 1997
DD Hermance, THS Technical Explanation (undated)
DD “Toyota” brochure describing Prius (undated)
DD Hermance, “Toyota Hybrid System” (undated)
: ERE 07/07/200
fxanmn /David Dunn/ lnm: CONSIDERED /07/2006
|Eimtn: Initial If citation considered, whether or not citation is in conformance with MPEP $609; Draw line through citation if not in
nformance and not considered. Include copy of this form with next communication to the applicant.
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10/382,577

INFO TION DISCLOSURE CITATION N
IN AN APPLICATION TR severinsky et al JAN 1
lg:.:m 3/74200) ram,m B 2e16
”1’;‘,,",1,":: NOMBER paTR e CLASS CLAS |, F1LING DATR

DOCUMENT NTIWBER DATE COmITRY cuass | svecrass | TransLATION "

= w |
I

owﬁ DOCUMENTS {Including Author, Title, fale, Partinent Nn. {44
rrial and Meposition transcripts of witnesses relied uRgon to assert inval-
iditx_qt/;arent pétents in Civil Docket No. 2:04-CV~211§h§ (E.D. Texas),
with,dgcumentaxy evidence made of record therein ﬂ\\

laim construction order entered Septemher 28, 2005 in Civil Do\ucet No.
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E.xn( CON3 {DERED \
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Application/Control No.
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Reexamination

”I“ IMI “ m 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
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14:18 FAX 4014233181 MICHAEL DE ANGELI @oo2 /
PART B - FEE(S) TRANSMITTAL

iend this form, together with applicable fee(s), to: Mail Mail Stop 1SSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUGTVIONS: This form should be wsed for tmnsmatung the ISSUE FEE and PUBLICATION FEE (if um.-d{ Blocks 1 through 5 should be completed where

ropriate. All further cotrespondence including the Patent, %dvnnce orders apg potification of mainwnanw(: ﬁ:lgl will be mailed to the current mnﬁg&dﬂme address as

« lﬂrllﬁ,\caxud unlg coﬁe@ below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a scpsrate ADDRESS" for
maintenance nolfiiuiions,

CURRENT CORRESPONDENCR ADDRESS [Notet Use Rlnck 1 for any change of addross) Not¢; A cerhhcate of xsnguwxgﬁ can only be used for domestic mailings of the

Feo(s) Tronymitial, Thi cate cannot be used for any other accompsanying
;. Ba itional t or formal dra L
. D s e e e e s O 1O Wing, s
7590 oriuaces Certificate of Mailing or Transmission
Michael de Angeli I hereby ccrtify that this Fee(s) Transmittal i being deposited with the Upited
60 Intrepid Lino Soe Pl Serace with v ca posaps o st clis il T i erilope
Jamestown, R1 02835 7 transmitted to the USPTO (371) 273.2885, on the date i ted below,
07/18/2006 HDEWESS? 00000098 040401 103825 oha Ancond poy—
%g: % %L)/"‘ (Signoture)
01 FC:1501 1400.00 DA »
02 FC:8001 30.00 DR . ANy &, 2 204 )
3 y
l APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR : IATTORNBY DOCKET NO. | CONFIRMATION NO._J
10/382,577 03/07/2003 Alex 1. Severinzky PAICE201.DIV 9389

TITLE OF INVENTION: HYBRID VEHICLES

[ APPUN. TYPE | SMALL ENTITY | 1SSUR FEE DUB lruaum’noumzoua lmuzv PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUR ]

nomprovisional NO $1400 0 $1400 $1400 1011172006
| EXAMINER [ ART UNTT | CLASS-SUBCLASS ]
DUNN, DAVIDR 3616 180065100

1. Chaoge of correspondence address or indication of "Fec Address” (37 2. For printing on the patent front page, list

CFR 1.363). (1) the pames of up to 3 repislered palent attorneys
() change of correrpondence nddress (or Change of Correspondence or agents OR, alicmatively,
Address form PTO/SB/122) utached.
(2) the pame of a single firm (having as & member &
L "Foe Address” indication (or "Fees Address™ Indication form regist attomey or agent) and the names of up to
PTO/SB/AT; Rev 03-02 or more recent) atluched, Use of w Custonrer 2 registered patent atiorngys or agents. If no name iy 3
Number is required. listed, no name will be printed. :

1_Michael de Angeli

2

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unlcss an assignes is identified below, no assignee data w‘i“m on the patent. If an assignes is identified below, the document has been filed for
© Lor

recordation as sct forth in 37 3,11, Completion of this form is NOT a substi Gling an 2ssiphment,
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
PAICE LLC : Boca Raton, Florida

Please check the appropriate assignec category or categories (will not be printed on the patent) : D) tndividuat B Corporation or othcr private group entily 0 Government

43, The foSlowing fee(s) nre submilled: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
X 1ssue Feo 1) A ebock is enclosed.
}gl’ubllwlon Fee (No smatl entity discount permitied) (2 Payment by credit card. Form FTO-2038 is attached.
Advance Order - # of Copies 10 X The Dircetor is hereby uulharized to chargp the requs 's), any deficiency, or credit an
P T overpaymenl, 0 Dcpgsit Account Numbu%bzc -—‘fﬂfﬁif enclose an extra’gapy of thig tgrm).

5. Chunge in Entty Status (from staws indicated shove)
0 a. Applicant elaims SMALL ENTITY stams. Sec 37 CFR 1.27. T b, Applicant is 0o longer claiming SMALL ENTITY status. S¢¢ 37 CFR 1.27(g)(2).

NOTE:TbeIssuchcandPublicationFcc(ifmq will not be a from anyong other than the applicant; a registered atto or agent; or the ussignes or other party in
iterest a5 sbown by the recoreis of toe Uaiued Sets Bateor e Terton o oy 1Yo spplicast; o regls Y Or B8 &

o 7
Typed or printed name Michael de Angeli Registration No. 27,869

Authorized Signature

This collection of informatign is required b%S‘I CFR 1.311. The information is n’*ﬁ‘qired to obtain ar retain a beoeft b{ the public which is to filc (and by the USPTO (o process

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated 1o take 12 minutes to complete, including gathering, prepariog, an

submiting the completed application form to the USPTO. Time will d; cndm% upon the jndividual case. Any comments on the amount of time you require to complete

this form and/or m&gmngm, Tor reducing this burden, should be sent to the Cfnicf‘ln ormation Officer, U.S, Patent and Trademark Office, U.S. Depurtient of Commerce, PO,

2101: 1432, A\J]qxap d Hz’z X}g;lnﬁ [%23 13-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND T0: Commissioner for Patents, P.O. Box 1450,
exandria, Virginm - 3 2

Under the Paperwork Redustion Act of 1995, no persons are required (o respond (o a collection of information unless it dsplays a v.jfid OMB contro] number.
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14:17 FAX 4014233191 MICHAEL DE ANGELI @oo1

MICHAEL M. DE ANGELI, P.C.

ATTORNEY AT LAW
SO INTREPID LLANE
JAMESTOWN, RRODE ISLAND Q2835
(401) 423-3190

REGISTERED PATENT
ATTORNEY
ADMITTED TO BARS Fax: (401) 422-3191
OF PA & MD E"MAlL: MDEANGE@COX.NEY

NOT ADMITTED IN R

FACSIMILE TRANSMISSION

To: Commissioner for Patents
United States Patent and Trademark Office
P,.O. Box 1450
Alexandria, VA 22313-1450

Fax Number: 571-273-2885 Date: July 18, 2006
Re: 8Ser. No. 10/382,577

Total Pages (including this sheet): 2

Dear $ir:

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
fecs may be charged to my Deposit Account 04-0401. Please contact
me at the number above if there are questions.

Early issue of the patent is respectfully requested.

Very truly yours,

~" Michael de Angeli

PAGE 12*RCVD AT Y100 :15:04 et DayghtTne]* SYRUSPTO.EFYRF 200" NIS.7885* CSDAZ3101 DURATIN sy 800y 100



BEST AVAILABLE copy

ATTENTION ATTENTION ATTENTION
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Credit Card

Deposit Account # 04 - 040/

Treasury Check

I

Patent/TIVI/App/Serial # [ 07‘ 3 X’J}, 579

Program Area PM}Z '

Date Processed O F f(«()(é
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08718708 TFRI 11:14 FAX 4014233191 MICHAEL DE ANGELI ' &oo1

MICHAEL M. DE ANGELI, P.C,

ATTORNEY AT LAW
SO INTRERPID LANE
JAMESTOWN, RHODE ISLAND O2835
(401) 423-3 190

REGISTERED PATENT
ATTORNEY
ADMITED TO BARS Fax: (401)423-319
oF PA & MD E-MAIL: MDEANOE@COX, NET

NOoT ADMITTED IN R1

FACSIMILE TRANSMISSION

To: Att: Refund Branch
U.S. Patent and Trademark Office

P.O. Box 1450
Alexandria, VA. 22313-145¢0

Fax Number: 571-273-~6500 Date: BAugust 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, my account was charged $1400
for the issue fee in Ser. No, 10/382,577, as well as $30 fof ten
copies of the issued patent; a $25 service charge was aIS0 agsessed

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
specifically noted (see enclosed Decision dated January 26, 2006)
that the issue fece could not be refunded but could be applied if
thae spplication was again allowed, as subsequently occurred.

The new PTOL-85 mailed July 11, 2006 (attached)} specifically
noted that the issue fee had already been pald, and my cover
letter (also attached) resubmitting 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

boxes under section 4a led to confusion. .
, §$}¥355582 Aikae <2/ BR6ERA% BEKERT™ 1aasessy

1 FC:1581 1400.08 CR

82 FC:8881 39.08 R
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08/18/08 FRI 11:14 FAX 4014233191

MICHAEL DE ANGELI

@oos

. 2 .
o Y2 UNITED STATES PATENT AND TRADEMARK OFFICE
O United States Patcnc and Trdomark Offico
0 P.O. Bax 1450
Alcxandris, VA 23313-14350
Lu WWW, GSPLo.gov
& MONTHLY STATEMENT OF DEPOSIT ACCOUNT
To replenish your deposit sccount, detach and returm top poriion
5 with your check. Make checks payable to "Director of tha USPTO.”
-_— Aceount No,
<L 040401
= MICHAEL DE ANGELI, P.C. FINA Date
< MR. MICHAEL DE ANGELI 7-31-06
- 60 INTREPID LANE Paga
) JAMESTOWN RI 02835 1
wi PLEASE SEND REMITTANCES TO:
(28] U.S. Patent and Trademark Offlce
P.O. Box 371279
Call the Deposit Account Branch at §71-272-6500 for assistance. Pittsburgh, PA 15251-7279
POSTED
e R B T pocKeT No. - o | e BALANcE
7806 196 10382577 PATCEZGT.DIV| 1501 1400.00 TE3T.00 S
7118|06 19z 10382577 PAICE201.DIV| BoOl 30.00 1601.00 ) /
\ 06 79 1TROETTS REW-2611—20H 150-00pC—Hh5TT00
7125106 80 11404113 RLW-261] 2111 250.00¢7 1201.00
7125]06 a 11404113 RLW~261] 2311 100.00Y"  1101.00
712506 82 11404113 RLW-261| 2051 ss.oo// 1036.00
7125106 83 11404113 RLW-261] 2251 60.001 $76.00
7[3%[06 26| SERVICE CHARGE 9202 25.00 951,00
\/ - vt neey
‘F. éf,’q,—,G? “/{ZW_.
iz,
<9 A " 2" .
\/‘).)' (-‘l"“a"‘r;"'f A {(:731\' W’Jﬂ/’
(
z
{'Z/__' e
L
AN AMOUNT SUEEICIENT TO OPENING BALANGE] TOTAL CHARGES | TOTAL CREDITS | CLOSING BALANCE
COVER ALL SERVICES REQUESTED
MUST ALWAYS BE ON DEPOSIT 3031.00 2080.00 0.00 351.00
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BES| AVAILABLE Copy

08/18/08 FRI 11:14 FAX 4014233191 MICHAEL DE ANGELI

Att: Refund Branch

Page 2
August 18, 2006
65,0
Therefore, it appears that a total refund of s in
Please credit € amount

order, and such ls earnestly solicited. .
If there are any dquestions,

to my deposit account no. 04-0401.
please c¢ontact me at the number above.

Very trul %/]/

Michael de Angeli

Aooz
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- BEST AVAILABLE COPY

08/18/08 FRI 11:14 FAX 4014233181 MICHAEL DE ANGEL1 [do04

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Patent Application of

Severinsky et al Examiner: David Dunn

Serial No.: 10/382,577 Group Art Unit: 3616

Filed: March 7, 2003 Att. Dkt.: PAICEZ01.DIV

se ws % ue s o6 T2 Ge et

Confirmation No. 5936

For: Hybrid Vehicles

Mail Stop ISSUE FEE
Eon. Commissioner for Patents

P.0O. Box 1450
Alexandria, VA 22313-1450

TRANSMITTAL OF ISSUE FEE

sSir:

Submitted he_rewith ig Issue Fee Transmittal Form PTOL 85,
also enclosed is a check in the amount of $1730.00, including
$1400.00 for the Issue Fee, $300.00 for the Publication Fee and

$30.00 for 10 soft copies of the patent.
The Commissioner is hereby authorized to charge any

underpayment (or to credit overpayment) to PTO Deposit Account No.
04-0401. A duplicate copy of this sheet is attached.

Respectfully submitted,
6/% 75" /ﬁ%\n

Dated / Michael de Angeliv
Reg. No. 27,869
60 Intrepid Lane
Jamestown, RI 02835
401-423-3190
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m PAICE201.DIVfmeen o 10/382,577

i mroammmn DISCLOSURE CITATIONP=—
IN AN APPLICATION Severinsky et al
|’7l E:u 3/1/2003 rwvnrmur' 31616
S au-RATENL ROCIMENTS..
M DOCUKENT NUMBIR bATR R CLASS|SUBCLAS] F1uing OATe
D [6iol6i7]sl0ialss2000 Harada et al
Oé/ l?D 4:4§1:111:7:1{10/1983 _ [Fiala
O)th/“ ) 13:6]2i0]3:i2:3 : Maeda
Il S>eialiiz]sielshizeo0:  [rabata et a
DO leia]sislsisiskszo0 abata et al
DD |sisleislzi1i1li0/1996  [agivara
DOCUMENT NUMBER DATE COUNTRY CLASS | SURCLASS TRANSLATTON
YRS RO
OO b {salsls]3] /1995 Japan X
1]2]4]4l6|slelos1992  lapan X
YO hilofefz]2]s]1f3/1999 Japan 4 x
W hal2]2)7]1]2las1999 apan el
1D le2l1]1l3]olslels/1987  lsapan erfd
OTHER DOCUMENTS {Including Author, Titla, Date, Partinent Pages, Rtcl
m// ) lmm: CONSTOERED 3 / 16, L‘

INER: Initial §f citation considered, whether or not citation is An conformance with MPEP $609; Draw line :nmuqh citation Lf not in
ontormance and not considered. Include capv of this form with next camnunication to the applicant.
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MG ;o/ 3gLS 77
INFORMATION DISCLOSURE CITATION[ == - ~ e b
IN AN APPLICATION Severinsky et al
o tars  08702/01 rous Axr Uit N/A
3
Exaningn DOCUMENT MDAER DATE NME CLASS | SUBCLASS Fiusmo Oats
J{T3]75R .
Dl aialaialaioiz 479 Cummings.
[laialoials
] aialy1ialoiaio 11/82 k.
L 318 1 4 Carthy
[ islafqlpihy g/8s Hei
/ 9lsi1l7i5i9 8790
5:o0lsialgizia 10/91
S12:58] 8/20 QY
glsiolaiais ﬁmmgv
3 3i2]l4 ) 9/724 MNakamura
alalziqlaiziz 4/75 peane
\ 4i0laiz2l0isis ki
Sti) 2 1/ ng
DOQUMENT MOMER Mfmmm CLASS § SUBCLASS TRANSLAT IO
YES »w

OTHER DOCUMENTS (Inciuding Author, Title, Dete, Portinant Pages, Kte)

D—b I'Bulgin, “The Future Works, Quietly", Autoweek, Feb. 23, 1998 pp. 12~-13

K-S [*Toyota Blectric and Hybrid Vehicles®, a Toyota brochure

W‘ Eagaaaka et al, "Development of the Hybrid/Battery ECU...", SAE paper

81122, 1998, pp. 19-27

[t (i( ) /V\_?V"‘"_‘ lm: CONSIDBRED 4y [ ’,q /o Y/

XAMINER: Initinl L€ citaclon conzidered, whether of not cltetion s in conforsence with MPEP §609) Draw line through citation ¢ not in
onfotaance and not considered. Include copy of this form with next coammunication to the applicant.

- —— —

Page 3 of 15

BMW1012
Page 1234 of 1654



7~

—
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e PAICE201.DIV [THON®NRR 14/382,577
INFORMATION DISCLOSURB CITATION
IN AN APPLICATION [ ceverinsky et al Jl
Aol l““"“"’ 3616
{L.S. PATENT DOCUMENTS
'{:—“,,:r OOCENY NomER e e - FiL1g Date
6ioleialriciljs/2000 rakahara N
b sis|lei2]si6is)ro/1996  |vang N & Ly
\) Isialaizfaisials/aees  lorigucni er a1 ) 000
_%D TY[E STy Ly e At {Prensy
5i2{8i3{41710f{2/1994, Hadley et al
0) sisfoief1ria Gi&/-t%/%r}ladley et al
W lsieleialsisialosros Schmidt
%Q si7|7i1laizisle/1998 rsukamoto
7 sigl3islsiziof11/1998  Jrabata
m 5i9]15i1]6:1:419/1999 Tabata
sigl7isleioir|as1999 Hata
TN Isisf3ia|2i7i1ls/199s Haka
DOCUMERY NUSER ATE COUNTRY QASS SKBOASS' TRAXSLATION
YEs 0
% s{ijols|slz2jr0/1992 ropean Patent Office
1[3]6|0|5]5[3/1985 uropean Patent Office
PV f2ls]af7|ali]ojr0/1975  |Gexman
o) lsl2{ola{1]7]ok/1982 PCT/SE81/00280
DV Issf1lajo]3f2]sles1980 apan art
OTHER DOCU“ENTS (locluding Asther, Title, Uate, Periiosns Puges, Etc)
)
— "Diesel -Blectric VW®, Popular Science, December 1990, p. 30.
@ vglectric Vehicles Only*, Popular Science, May 1991, pp. 76-81 and 110.....
‘D\j "Lightweight, High-Bnergy Lead/Acid Battery® NASA Tech Briefs, 4/91, 22-24.
41 < L,
o MM/ bﬁmlm {jz,'\ﬂt/
B e AT T g T 1 $U e Ol 1t b sl
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eaa PRICE201  foesc™™™ _po/B2278%66 :o/ 39LS 77
INFORMATION DISCLOSURE CITATION[——— YT
IN AN APPLICATION Severinsky et al
Y ivmo Cars 04702761 Lxas Axt Usit N/A
Exmast mER DOCLMENT MUDAIER OATE —s.-mw CLASS | SUBCLASS im0 Oavs
~14i114:811:9:2 4779 lcumminga
[ 4 [o] 1:58
[ 4:311:310 @/
T 4 S:411:4:4) thy
l 14:813:310:1:1 B/
4iglgizlzigio 8/90
-1 5:3 3:2 10/9)
3isf2islg:g; 87720 Moy
3:615:013:4:8 B1722 4
3iglaizleia 9/
3. y LrA 2:2
‘ 4:014:210 ki
;._@J..L..S..ﬁ 21819 1/8 g
DOCUMEYY NUMAER DATE COUMYRY CLASS | SUBCLASS TRANSLATIOR
Y¥BS "

OTHER DOCUMENTS {Including Author, Title, Dete, Pocrtinent Pages, Bte)

DD Bulgin, “The Future Works, Quietly”, Autoweek, Feb. 23, 1998 pp. 12-13

@ “Poyota Electric and Hybrid Vehicles", a Toyota brochure
Nagasaka et al, "Development of the Hybrid/Battery ECU...", SAE paper

981122, 1998, pp. 19-27

-—

frxaniven N/ /V\,r\T ) — pris constomee o [ B9 /O v

XAMINSR: Initin) L€ citation conaidered, wheuher or not cltstion is in conformance with MPEP $609) Draw line through citation ¢ not o
onfornance and not considered. Include Copy of this form with next ¢omzunicétion to the applicant.
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INFORMATION DISCLOSURE CITATION
IN AN APPLICATION

= PAICE201.DIV

m
WRLINONEER  10/382,577

el

Severinsky et al

Fios an  3/7/2003 oxxe ArT ONR1 3616
ILS...PATENT DOCIDENTS,

g oasam Ko e e OASS | SUBCLASS | Fiine mni
_—
Q sinlai7]ai6iojr2/1998 rabata ]’
‘Di/ 6i3[1i7(6i6is11/2001 ITabata B N P
W 6i1}8i3]|3isivsf2/2001 Tabata .
W lsisl7islaizlelosioos  fravata ~C 0 212004
%{? sigf2ialoisiafr/1999 Tabata GHO o Laata Yo
| L/ 16i314:0]3:3:9)1/2002 ITabata . ’l
m s5i9]3isloidiols/1999 rabata ot af,

5ia[1i5/6i0i3[5/1995 ruzuki ot ol

62580015{—2%&:0/ Wakuta

sigjoiofai7lola/1r999 Woon

6i3f2i8|1i2i2hh2/2001 Yamada

6i217i8}1i9i5]8/2001 Yamaquchi et al

DOCVXENT MMEER OATE oy QASS SABOLASS TRAXRATION

. 1es [
DD alslejal6l2]6]9/1973 JJapan part}
CQD 4{912{916]412{8/1974 Jyapan "

OTHER DOCUMENTS (locloding Authar, Title, Date, Pertisny Pages, Ete)

(‘\(\ ) published patent application US 2003/0085577 of Takaoka et al, May 8, 2003
JJ ;
- N m
v g A I if L4 /SLL

) if citation consldered, shether or oot citation Is in conforuence wilh IPEP § 609 Drew llae Urough citetion §f mot lo coofortmnce wnd not

10EA: Isi
'g:land. Isclude copy of Wie foro slth nest coumication Lo Whe appliernt.

BMW1012
Page 1237 of 1654



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Severinsky et al : Ser. No. 10/382,577
Patent No.: 7,104,347 : Filed March 7, 2003
Issued: September 12, 2006 : Atty. Dkt.: PAICE-201.DIV

For: Hybrid Vehicles

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: Mdeangeli2(O@gmail.com
Thank you for your attention to this matter.

Respectfully submitted,

Dated: /// , Michael de Angeli
L>/ /) 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

AQ 120 (Rev. 08/10)
TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In 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

[ Trademarks or (A Patents. ( [ 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 Maryland Baltimore Division

PLAINTIFF DEFENDANT

Paice LLC and The Abell Foundation, Inc, Ford Motor Company

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT 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
3 Amendment [] Answer [ Cross Bill [ Other Pleading
Tkzgngo_ %i%‘;’;’m HOLDER OF PATENT OR TRADEMARK

]
2
3
4
s

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, 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 file copy

BMW1012
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Trials@uspto.gov Paper 12
571-272-7822 Entered: September 30, 2014

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

FORD MOTOR COMPANY,
Petitioner

V.

PAICE 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
37C.FR §42.108

BMW1012
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Case IPR2014-00579
Patent 7,104,347 B2

- 1. 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.”).! 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, 7, 8, 18, 21,
23, and 37 of the *347 patent.
II. BACKGROUND
A The '347 Patent *
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

! 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. 1-14-cv-00492, filed Feb. 19, 2014, in
the U.S. District Court for the District of Maryland. Pet. 1.

2
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Case IPR2014-00579
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 (“MTQO”). 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,h and other operating parameters. Id. at 19:53-55. For example, the
hybrid vehicle operatés in: (1) an all-electric mode, where only the traction
motor pfovides 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
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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: 4 | |

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 substantlally 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 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 fwo motors but simply recites
. “one or more electric motors” for providing output torque and generating
electrical current. /d. 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
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 | L. Forster and J.R. Bumby, 4 hybrid | Jan. 1988 | 1105
internal combustion engine/battery
electric passenger car for petroleum
displacement, PROC. INST. MECH.
ENGRS., v. 202, no. D1, 51-64

5
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References | Patents/Printed Publications | Date |

Bumby IV | J.R. Bumby and P.W. Masding, 4 Apr. 1988 | 1106
Test-Bed Facility for Hybrid IC
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, Jan. 1990 | 1107
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
Ford asserts the following single ground in challenging the

patentability of the claims.

" Ba

Bumby L, 11, 111, IV, V (collectively,
“the Bumby 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. /d. at 11.
6
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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 *347 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 pértes 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. § 42.100(b). Ford contends that five claim

3% 46

limitations are in need of construction, némely, “road load (RL),” “setpoint
“(SP),” “low-load mode L,” “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

7
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negativé 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 becahse a
setpoint may change under certain circumstances does not foreclose it from
being “set” or “determined” at a prior point in time. A‘ny other construction
would defeat the purpose of it being “set,” which the *347 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

8
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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
recites that the “forque 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 forque 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

9
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“torque,” e.g., “producing forque at loads between a lower level SP and a
maximum forque outplit”; “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 forque produced by said engine when
operated at said setpoint (SP) is substantially less than the maximum forque
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 1, “highway cruising mode 1V,” and
“acceleration mode V'

Claim 7 expressly defines the terms “low-load mode 1,” “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, III, 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. /d. at 28-59. Taken together, the five Bumby references
10
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disclose a hybrid-vehiéle 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 béing controlled by a
microprocessor. Ex. 1104 at 1, Fig. 2; Ex. 1108 {9 238-244. 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. 1108 9 251-255, 258.
Notably, Bumby defines “maximum engine efficiency” in terms of a “lower
torque bound” and an “upper torque bound.” Ex. 1104 at 10-1 1, Fig. 16;
Ex. 1105 at 7-8, Fig. 8.

Based on the current record, we find credible the testimony of Ford’s
declarant, Dr. Davis, who equates Bumby’s “lower” and “upper” torque
boundaries — for maxifnizing engine efﬁcie}lcy — to the “setpoint” and
“maximum torque output™ limitations recited by the challenged claims. Ex.
1108 99 277-293. 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 9 248—249. And, in disclosing the claimed “opefating
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.~

11

BMW1012
Page 1250 of 1654



Case IPR2014-00579
Patent 7,104,347 B2

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 9 189-194).

Paice next takes issue with Dr. Davis’s conclusion that Bumby’s
disclosure of a “lower torqué 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. 3949, 59. Paice does not argue any

12
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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 éstablishing 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.

13
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[. 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.”).l 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 conclu_de 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 infer partes review o"f claims 1, 6, 7,9, 15, 21,
23, and 36 of the 347 patent.
II. BACKGROUND
A, The '347 Patent’
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

! 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 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”)
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. /d. 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
engir;e would be inefficient (i.e., stop-and-go city driving); (2) an engihe-
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

3
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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
depehdent claims 6, 7, 9, 15, and 21, which depend directly or indirectly
from claim 1, and dependent claim 36, which debends 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 engme 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.
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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.” 7d. at 60:23-25. Unlike
claim 1, however, claim 23 does not require fwo motors. Claim 23 simply
requires “one or more electric motors” for proyidin’g 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).

References | Patents/Printed Publicatio ~ Date | Exhibit

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 BRI "?Chtallenged Claims
§ 103 Severinsky | 23 and 36
§103 Severinsky and Ehsani 1,6,7,9,15,and 21
5
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HI. ANALYSIS
A.  Standing '

Paice contends that Ford is “barred or estopped”' under 37 CF.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 thosé terms, Paice asserts that Ford has failed to demonstrate the
requisite standing to file the instant petition. /d. 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 *347 pateht is
currently the subject of a preliminary injunction motion filed by Paice in thé
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

6

BMW1012
Page 1259 of 1654



IPR2014-00571
Patent 7,104,347 B2

they appear. 37 C.F.R. § 42.100(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 transitioh
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 *347 patent states that the value of a setpoint

“may vary somewhat” or be “reset” in response to repetitive driving patterns

7
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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 347 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, 40:28-3 1'. The
claim language, however, is not so broad. Although the specification is an
important tool in claim construction, it is the claim laﬁguage 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 1

\

8

BMW1012
Page 1261 of 1654



IPR2014-00571
Patent 7,104,347 B2

recites that the “forque 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,” €.g., “producing forque at loads between a lower level SP and a
maximum forque output”; “when the forque RL required to do so is less than
said lower level SP”; “using the forque 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 torqué
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 1,” “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.  dsserted 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. /d. 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 asserts 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 99 201-204).

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

- “predetefmined,” 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 requires 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, Severinéky’s disclosure of maintaining
engine efﬁciehcy “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 Severinsky’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 9 211. 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 Severihsky 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
S0 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 thé
wheels to propel the vehicle and motor for battery recharging.” Ex. 1005
99 301-304. 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 equippihg
Severinsky with a separate starter motor would 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 94 329-333). 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.

13

BMW1012
Page 1266 of 1654



IPR2014-00571
Patent 7,104,347 B2

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 99 366—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 49 398—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 nothin'g 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 99 410-506). 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 II” 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 generatdr 50 (i.e., first electric motor)
charges battery 24 while the engine is “disengaged from the drive shaft 21
by clutch 517 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 9{ 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.” 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.
16
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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.
FPGP010IPR2(@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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BEFORE THE PATENT TRIAL AND APPEAL BOARD

FORD MOTOR COMPANY,
Petitioner,

V.

PAICE LLC & THE ABELL FOUNDATION, INC.,
‘ Patent Owner.

Case IPR2014-00884
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
37CFR §42.108

BMW1012
Page 1271 of 1654



IPR2014-00884
Patent 7,104,347 B2

[. INTRODUCTION

Ford Motor Company (“Ford”) filed a Petition for an inter partes
review of claims 1, 7, 10, 21, 23, and 24 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 8 (“Prelim. Resp.”).! 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*

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

' 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. 1-14-cv-00492, filed Feb. 19, 2014 (D. Md.). Pet. 1.

2
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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% of MTO, and is
thus never operated inefficiently”’). Running the engine in this manner
increases fuel efficiency and reduces undesirable emissions. Id. at 13:47-51.
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 substémtially 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 pfod_ucing torque at loads between a lower level
[setpoint] SP and a maximum tdrque output MTO.” Id. at 60:23-25. Unlike
claim 1, however, claim 23 does not_require two motors. Claim 23 simply
recjuires “one or more electric motors” for providing output tbrque 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
4
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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:

Ground | Basis | Challenged
§ 103 Caraceni 1,7,10,21
§ 103 Tabata *201 and Tabata *541° 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 6f 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. /d. 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 Invenfs 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 °347 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 sténding 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 1,” “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. § 42.100(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,

6
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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 347 patent admits is
for comparison sake. For instance, the specification states that “the
microprocessor tests sensed and calculated values for system variables [sixch
as road load (RL)] . . . against setpoints, and uses the results of the
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~—deﬁhed 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
' speciﬁcafion 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 “forque 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 forque produced by said engine when operated at

said setpoint (SP) is substantially less than the maximum forque 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

9, ¢

output”; “when the forque RL required to do so is less than said lower level
8
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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.” 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 1,”
“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 instifution, no
further construction of these terms is necessary at this time.

C.  Asserted Grounds |

L Claims 1, 7, 10, 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. /d.
at 21-43.

In its Preliminary Response, Pgice does not appear to dispute that

Caraceni teaches all of the structural components of the claimed invention.
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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 enginé when
the torque demand is “at least equal to a setpoint (SP) above which said
engine 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 91274-279 (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 Caraceni 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
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BMW1012
Page 1280 of 1654



IPR2014-00884
Patent 7,104,347 B2

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
fﬁel 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 claim 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 Céraceni 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. 1215 99 298-350).
Based on the current record, we are persuaded that Ford has demonstrated a
reasonable likelihood that the subjec‘; matter of claims 1, 7, 10, and 21 would
have been obvious in view of Caraceni.

2. ‘C'laims 23 and 24 — Obviousness over 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 torque 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 éngine 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 ope‘rational “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 of Tabata *201 clearly shows that the engine
operates in a fuel efficient range, i.e., “sweet sbot,” falling between a
predetermined value P1 and a maximum torque output MTO." Pet. 48 (citing
Ex. 1215 49 371-376). That disclosure, along with Dr. Davis’s explanation,

persuades us at this stage that the combination of Tabata’201 and Tabata
12
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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. 1215 49 371-376 (citing Ex. 1204, 13:53-14:4, 21:21—
26). That language iii 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 skilled 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 faiis 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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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 determine that Ford is likely to show that claim
23 would have been obvious over the combined teachings of Tabata *201
and ’541. Also, we have considered Ford’s challenge of dependent claim 24
(Pet. 55-56), and we are persuaded thaf 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 *347 patent is instituted on the a§serted

ground of obviousness over Caraceni, and review of claims 23 and 24 is

* 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).

14
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instituted on the asserted ground of obviousness over Tabata *201 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 partes review of the 347 patent.

FOR PETITIONER:

Frank Angileri

John Nemazi

John Rondini

Brooks CusHMAN P.C.
FPGPO10IPR2@brookskushman.com
FPGPO10IPR2@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.”).! 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 of an 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. 1:2012-cv-00499. Pet. 1; Paper 5, 2. Petitioner
also indicates that the 347 patent is the subject of IPR2014-00571,
IPR2014-00579, and IPR2014-00884. Id.; Paper 5, 3. Petitioner further

' 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 347 patent are the subject matter of
[PR2014-00570, 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 "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
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. Hllustrative 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
of unpatentability 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):>°

| Reference’é Clalms |

, R : e Challenged

Ibaraki *882" and Koide’ 1,2,and 5
Fril:li{"akl 882, Koide, and 3 and 4

Ibaraki 882, Koide, and 16
Kawakatsu’

Ibaraki *882, Koide, and 20

| Vittone®

Ibaraki *882, Koide, and 19

Yamaguchi’

? 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.

* U.S. Patent No. 5,789,882, issued Aug. 4, 1998 (Ex. 1303)(“Ibaraki *882").
> U.S. Patent No. 5,934,395, issued Aug. 10, 1999 (Ex. 1317)(“Koide”).

6 U.S. Patent No. 6,116,363, issued Sept. 12, 2000 (Ex. 1318) (“Frank”).
7U.S. Patent No. 4,335,429, issued June 15, 1982 (Ex. 1305)
(“Kawakatsu™).

¥ Oreste Vittone, Fiat Conceptual Approach to Hybrid Cars Design, 12TH
INTERNATIONAL ELECTRIC VEHICLE SYMPOSIUM (1994) (Ex. 1320)
(“Vittone”).
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Claims
References Challenged

Ibaraki *882, Koide, and 2
Tbaraki ’626"°

Ibaraki 882, Koide, and

1 14

Lateur

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. /d. 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)(1), once

a final written decision is issued in one proceeding with respect to a claim,

? U.S. Patent No. 5,865,263, issued Feb. 2, 1999 (Ex. 1321) (“Yamaguchi”).
1°U.S. Patent No. 6,003,626, issued Dec. 21, 1999 (Ex. 1322)

(“Ibaraki ’626).

"'U.S. Patent No. 5,823,280, issued Oct. 20, 1998 (Ex. 1307) (“Lateur”).

6 BMW1012
Page 1291 of 1654



IPR2015-00795
Patent 7,104,347 B2
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. § 42.100(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.”"?

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. /d. 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—
37. 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

> This construction is the same as that proposed by Petitioner. Pet. 5-6.
Patent Owner does not propose a different construction.

8 BMW1012
Page 1293 of 1654



IPR2015-00795

Patent 7,104,347 B2

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 include 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 tfansition 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% of MTO for the first few
minutes of each day, then vary between 0 and 50% of MTO 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% of MTO 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 Ibaraki ‘882 and Koide

Petitioner contends that claims 1, 2, and 5 are unpatentable under 35

U.S.C. § 103(a) as obvious over Ibaraki 882 and Koide. Pet. 8-29.
1. Ibaraki 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 obvtous 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. /d.

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 9 180). Petitioner
specifically argues that Ibaraki *882 discloses that the engine is controllably
coupled to road wheels via a clutch. /d. at 11 (citing Ex. 1303, 19:50-54,
Fig. 8; Ex. 1308 97 184—-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
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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 § 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 ihe drive wheels is the same as applying
torque to said wheels. Id. (citing Ex. 1308 9 214-215). 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
99 205-206). 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 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. Id. at 15-16 (citing Ex. 1317, 1:60-64; Ex. 1308 § 179).
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Claim 1 also recites “a baftery, for providing current to said motors
and accepting charging current from at least said second motor.” Petitioner
coﬁtends that Ibaraki 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 §{ 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 1S ‘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 ‘[HI 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 1 237-238, 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. N

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 Ibaraki 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 Ibaraki *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 §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 99 214, 237-241.

Patent Owner further argues that Petitioner has added annotations to
Ibaraki *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 Ibaraki 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
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understood that an electric generator and electric motor indicates that the
operation is electric motor or generator based. Ex. 1308 § 196.
Accordingly, Dr. Davis concludes that Ibaraki *882 discloses a first electric
motor operable to start the engine. /d. 201. Second, Petitioner has
provided Koide to disclose 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 of Ibaraki *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 § 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 time 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 Ibaraki *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 Ibaraki 882 and
Koide.

D. Claims 3 and 4 — Obviousness over Ibaraki ‘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 reéponsive 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. /d. 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 4§ 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 Ibaraki ‘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 blaim 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 ﬁ;st 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. /d.

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 Ibaraki *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.'47—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 challenge to claim 16.

F. Claim 20 — Obviousness over Ibaraki '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 clairﬁ 1, recites “the rate of change of torque produced by said
engine is limited, such that combustion of fuel within said engine can be
controlled to occur substantially at the stoichiometric ratio, and wherein if
said engine 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. /d. 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 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 prbceeding, that
Petitioner has established a reasonable likelihood that Petitioner would
prevail in its challenge to claim 20.

G. Claim 19 — Obviousness over Ibaraki ‘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
Yaméguchi 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. /d.

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 in its challenge to claim 19.

H. Claim 22 — Obviousness over Ibaraki ‘882, Koide, and Ibaraki 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. 47.
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 Ibaraki ‘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. /d. 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:
obviousness of claims 1 and 5 over Ibaraki 882 and Koide;
obviousness of claims 3 and 4 over Ibaraki 882, Koide, and Frank;
obvibusness of claim 16 over Ibaraki ’882, Koide, and Kawakatsu;
obviousness of claim 20 over Ibaraki ’882, Koide, and Vittone;

obviousness of claim 19 over Ibaraki 882, Koide, and Yamaguchi;

AN AR A

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)(1)), 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
2
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initial conference call is requested, the parties should be pfepared 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. DUE DATE 2
The petitioner must file any reply to the patent owner’s response and

opposition to the motion to amend by DUE DATE 2.

4. DUE DATE 3
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. DUE DATE 4

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 (37 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. DUE DATE 6
Each party must file any reply for a motion to exclude evidence by
DUE DATE 6. |

8. DUE DATE 7
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 proceedling. 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 proposé 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 .....ccccoviviiiiiniinnriiienineeenas Upon Request
DUE DATE 1 ..ottt January 15, 2016

Patent owner’s response to the petition

Patént owner’s motion to amend the pétent

10101 50 Y.N ¥ 32N April 8, 2016
Petitioner’s reply to patent owner’s response to petition

Petitioner’s opposition to motion to amend

DUE DATE 3 .ot veeese s sesesessessseeses s s April 22, 2016
Patent owner’s reply to petitioner’s opposition to motion to amend

DUE DATE 4 ..ottt re s May 13, 2016
Motion for observation regarding cross-examination of reply witness

Motion to exclude evidence

Request for oral argument

DUE DATE 5 ..ottt et eanes May 27, 2016
Response to observation

Opposition to motion to exclude

DUE DATE 6 ..ottt srnrre s et sr s e e as June 3, 2016

Reply to opposition to motion to exclude
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DUE DATE 7 oo er s e eeesses s s sesenens June 27-29, 2016'

Oral argument (if requested)

' 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
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