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OPTIMIZED FUEL MANAGEMENT SYSTEM FOR DIRECT INJECTION

ETHANOL ENHANCEMENT OF GASOLINE ENGINES

This application is a continuation of U.S. Patent Application Serial number 11/758,157 filed June

5, 2007, which is a continuation of U.S. Patent Application serial number 11/100, 026 filed April

6, 2005, now U.S. Patent number 7,225,787 the contents of both of which are incorporated

herein by reference.

Background of the Invention

This invention relates to an optimized fuel management system for use with spark

ignition gasoline engines in which an anti-knock agent which isa fuel is directly injected into a

cylinder of the engine.

There are a number of important additional approaches for optimizing direct injection

ethanol enhanced knock suppression so as to maximize the increase in engine efficiency and to

minimize emissionsof air pollutants beyond the technology disclosed in parent application serial

number 10/991,774 set out above. There are also additional approachesto protect the engine and

exhaust system during high load operation by ethanol rich operation; and to minimize cost,

ethanol fuel use and ethanol fuel storage requirements. This disclosure describes these

approaches.

These approachesare based in part on more refined calculations of the effects of variable

ethanol octane enhancementusing a new computer model that we have developed. The model

determinesthe effect of direct injection of ethanol on the occurrence of knock for different times

of injection and mixtures with port fuel injected gasoline. It determines the beneficial effect of

evaporative cooling ofthe direct ethanol injection upon knock suppression.

Summaryof the Invention

In one aspect, the invention is a fuel management system for operation of a spark ignition

gasoline engine including a gasoline engine and a source of an anti-knock agent which is a fuel.

The use ofthe anti-knock agent provides gasoline savings both by facilitating increased engine

efficiency over a drive cycle and by substitution for gasoline as a fucl. An injector is provided

for direct injection of the anti-knock agent into a cylinder of the engine and a fuel management

control system controls injection of the anti-knock agent into the cylinder to control knock. The

injection of the antiknock agent can be initiated by a signal from a knocksensor. It can also be
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initiated when the engine torque is above a selected value or fraction of the maximum torque

where the value or fraction of the maximum torque is a function of the engine speed. In a

preferred embodiment, the injector injects the anti-knock agentafter inlet valve/valves are

closed. It is preferred that the anti-knock agent have a heat of vaporization that is at least twice

that of gasoline or a heat of vaporization per unit of combustion cnergy thatis at least three times

that of gasoline. A preferred anti-knock agentis ethanol. In a preferred embodiment of this

aspect of the invention,part of the fuelis port injected and the port injected fuel is gasoline. The

directly injected ethanol can be mixed with gasoline or with methanol. It is also preferred that

the engine be capable of operating at a manifold pressure at Icast twice that pressure at which

knock would occur if the engine were to be operated with naturally aspirated gasoline. A

suitable maximum ethanolfraction during a drive cycle when knock suppression is desired is

between 30% and 100% by energy. It is also preferred that the compressionratio be at least 10.

With the higher manifold pressure, the engine can be downsized by a factor of two and the

efficiency under driving conditions increased by 30%.

It is preferred that the engine is operated at a substantially stoichiometric air/fuelratio

during part or all of the time that the anti-knock agent such as ethanol is injected. In this case, a

three-way catalyst can be used to reduce the cxhaust emissions from the engine. The fucl

management system may operate in open or closed loop modes.

In some embodiments, non-uniform ethanol injection is employed. Ethanol injection

may be delayed relative to bottom dead center when non-uniform ethanoldistribution is desired.

Many other embodiments of the invention are set forth in detail in the remainderofthis

application.

Brief Description of the Drawings

Fig. | is a graph of ethanol fraction (by energy) required to avoid knock as a function of

inlet manifold pressure. The ethanolfraction is shown for various values of B, the ratio of the

change in temperature in the air cylinder charge due to turbocharging (and aftercooling if used)

to the adiabatic temperature increase of the air due to the turbocharger.

Fig. 2a is a graph of cylinder pressure as a function of crank angle for a three bar

manifold pressure.

Fig. 2b is a graph of charge temperature as a function of crank angle for a three bar

manifold pressure.
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Fig. 3 is a schematic diagram of an embodimentof the fuel management system disclosed

herein for maintaining stoichiometric conditions with metering/control of ethanol, gasoline, and

air flows into an engine.

Figs. 4a and 4b are schematicillustrations relating to the separation of ethanol from

cthanol/gasoline blends.

Fig. 5 is a cross-sectional view ofa flexible fuel tank for a vehicle using ethanol boosting

of a gasoline engine.

Description of the Preferred Embodiment

Ethanolhas a heat of vaporization that is more than twice that of gasoline, a heat of

combustion per kg which is about 60% of that of gasoline, and a heat of vaporization per unit of

combustion energy that is close to four times that of gasoline. Thus the evaporative cooling of

the cylinder air/fuel charge can be very large with appropriate direct injection of this antiknock

agent. The computer model referenced below showsthat evaporative cooling can have a very

beneficial effect on knock suppression.It indicates that the beneficial effect can be maximized

by injection of the ethanol after the inlet valve that admits the air and gasoline into the cylinderis

closed. This late injection of the ethanol enables significantly higher pressure operation without

knock and thus higher efficiency engine operation than would be the case with carly injection.It

is thus preferred to the conventional approach ofearly injection which is used becauseit

provides good mixing. The model also provides information that can be used for open loop (Z.e.,

a control system that uses predetermined information rather than feedback) fuel management

control algorithms.

The increase in gasoline engine efficiency that can be obtained from direct injection of

ethanol is maximized by having the capability for highest possible knock suppression

enhancement. This capability allows the highest possible amount of torque when needed and

thereby facilitates the largest engine downsizing for a given compressionratio.

Maximum knock suppression is obtained with 100% or close to 100% use of direct

injection of ethanol. A small amount of port injection of gasoline may be useful in order to

obtain combustion stability by providing a more homogeneous mixture. Port fuel injection of

gasoline also removes the need for a seconddirect fuel system or a more complicated system

which usesoneset of injectors for both fuels. This can be useful in minimizing costs.

Page 3 of 28

4294208v1

FORD Ex. 1126, page 11
IPR2020-00013



FORD Ex. 1126, page 12
                       IPR2020-00013

The maximum fraction of ethanol used during a drive cycle will depend upon the engine

system design and the desired level of maximum torqueat different engine speeds. A

representative range for the maximum ethanolfraction by energy is between 20% and 100%.

In order to obtain the highest possible octane enhancement while still maintaining

combustionstability, it may be uscful for 100% of the fucl to come from cthanol with a fraction

being port injected, as an alternative to a small fraction of the port-fueled gasoline.

Theinitial determination of the knock suppression by direct injection of ethanol into a

gasoline engine has been refined by the development of a computer model for the onset of knock

under various conditions. The computer modcling provides more accurate information for usc in

fuel management control. It also showsthe potential for larger octane enhancements than our

earlier projections. Larger octane enhancements canincreasethe efficiency gain through greater

downsizing and higher compression ratio operation. They can also reduce the amountof ethanol

usc for a given efficiency increase.

The computer model combines physical models of the ethanol vaporization effects and

the effects of piston motion of the ethanol/gasoline/air mixtures with a state of the art

calculational code for combustion kinetics. The calculational code for combustion kinetics was

the engine module in the CHEMKIN 4.0 code [R. J. Kee, F. M. Rupley, J. A. Miller, M. E.

Coltrin, J. F. Grear, E. Meeks, H. K. Moffat, A. E. Lutz, G. Dixon-Lewis, M. D. Smooke,J.

Warnatz, G. H. Evans, R. S. Larson, R. E. Mitchell, L. R. Petzold, W. C.Reynolds, M.

Caracotsios, W. E. Stewart, P. Glarborg, C. Wang, O. Adigun, W. G. Houf, C. P. Chou,S. F.

Miller, P. Ho, and D. J. Young, CHEMKIN Release 4.0, Reaction Design, Inc., San Diego, CA

(2004)]. The CHEMKINcodeis a software tool for solving complex chemical kinetics

problems. This new modeluses chemical rates information based upon the Primary Reference

gasoline Fuel (PRF) mechanism from Curran ef a/. [Curran, H. J., Gaffuri, P., Pitz, W. J., and

Westbrook, C. K. "A Comprehensive Modeling Study of iso-Octane Oxidation," Combustion

and Flame 129:253-280 (2002) to represent onset of autoignition.

The compression on the fuel/air mixture end-gas was modeled using theartifact of an

engine compressionratio of 21 to represent the conditions of the end gas in an engine with an

actual compression ratio of 10. The end gasis defined as the un-combustedair/fuel mixture

remaining after 75% (by mass) of the fuel has combusted. It is the end gas that is most prone to

autoignition (knock). The larger compression ratio includes the effect of the increase in pressure
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in the cylinder due to the energy released in the combustion of 75% ofthe fuel that is not in the

end gas region. The effect of direct ethanol vaporization on temperature was modeled by

consideration of the effects of the latent heat of vaporization on temperature depending upon the

time of the injection.

The cffect of temperature increase duc to turbocharging wasalso included. The increase

in temperature with turbocharging was calculated using an adiabatic compression modelofair.It

is assumed that thermaltransfer in the pipingorin an intercooler results in a smaller temperature

increase. The effect is modeled by assuming that the increase in temperature ofthe air charge

into the cylinder ATcharge 18 ATcharge = B ATubo Were ATturbo is the temperature increase after the

compressor due to boosting and beta is a constant. Values of B of 0.3, 0.4 and 0.6 have been used

in the modeling. It is assumed that the temperature of the charge would be 380 K for a naturally

aspirated engine with port fuel injection gasoline.

Fig. 1 showsthe predictions of the above-referenced computer model for the minimum

ethanol fraction required to prevent knock as a function of the pressure in the inlet manifold, for

various values of B. In Fig. | it is assumedthat the direct injection of the ethanolis late (i.e. after

the inlet valve that admits air and gasoline to the cylinder is closed) and a 87 octane PRF

(Primary Reference Fuel) to represent regular gasoline. The corresponding calculations for the

manifold temperature are shown in Table 1 for the case of a pressure in the inlet manifold of up

to 3 bar for an engine with a conventional compression ratio of 10. The temperature of the charge

varies with the amount of ethanol directly injected and is self-consistently calculated in Table |

and Fig. 1. The engine speed used in these calculations is 1000 rpm.
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Table 1

Computer model calculations of temperature and ethanolfraction required for knock

prevention for an inlet manifold pressure of 3 bar for an engine with a compressionratio of 10,

for various values of 6 (ratio of change of the cylinder air charge temperature due to

turbocharging to the adiabatic temperature increase duc to turbocharging ATcharge = B ATtubo).

The engine speed is 1000 rpm.

B 0.3 0.4 0.6

T_chargeinit K 380 380 380
Delta T turbo K 180 180 180

Delta T after intercooler K 54 72 108

Delta T due to DI ethanol and gasoline K -103 -111 -132
T_init equivalent charge K 331 341 356
Gasoline octane 87 87 87

Ethanol fraction (by energy) needed
to prevent knock 74% 82% 97%

Direct fuel injection is normally performed early, before the inlet valve is closed in order

to obtain good mixing of the fuel and air. However, our computer calculations indicate a

substantial benefit from injection after the inlet valve is closed.

The amount ofair is constant in the case ofinjection after the inlet valve has closed.

Therefore the temperature changeis calculated using the heat capacity of air at constant volume

(cy). The case of early injection where the valve that admits air and fuel to the cylinderisstill

open is modeled with a constant-pressure heat capacity (cp). The constant volumecase results in

a larger evaporation induced decrease in charge temperature than in the case for constant

pressure, by approximately 30%. The better evaporative cooling can allow operation at higher

manifold pressure (corresponding to a greater octane enhancement) without knock that would be

the case of early injection by a difference of more than | bar. The increase in the evaporative

cooling effect at constant volumerelative to that at constant pressure is substantially higher for

the case of direct injection of fuels such as ethanol and methanolthan is the case for direct

injection of gasoline.
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Typical results from the calculations are shown in Fig. 2. The figure shows the pressure

(a) and the temperature (b) of the cylinder charge as a function of crank angle, for a manifold

pressure of 3 bar and a value of B = 0.4 Two values of the ethanol fraction are chosen, one that

results in autoignition, and produces engine knock (0.82 ethanol fraction by fuel energy), and the

other one without autoignition, i.e., no knock (0.83 ethanol fraction). Autoignition is a threshold

phenomenon,and in this case occurs between ethanolfractions of 0.82 and 0.83. For an ethanol

energy fraction of 0.83, the pressure and temperature rise at 360° (top dead center) is due largely

to the compression ofthe air fuel mixture by the piston. When the ethanol energy fraction is

reduced to 0.82, the temperature and pressure spikes as a result of autoignition. Although the

autoignition in Figure 2 occurs substantially after 360 degrees, the autoignition timing is very

sensitive to the autoignition temperature (5 crank angle degrees change in autoignition timing for

a changein the initial temperature of 1 K, or a change in the ethanol energy fraction of 1%).

The effect of evaporative cooling from the antiknock agent(in this case, ethanol) is

shown in Table 2, where three cases arc compared. Thefirst one is with port fucl injection of

ethanol. In this case the vaporization of the ethanol on the walls of the manifold has a negligible

impact on the temperature of the charge to the cylinder because the walls of the manifold are

cooled rather than the air charge. The second case assumesdirect injection, but with the inlet

valve open, with cvaporation at constant pressurc, where the cooling of the charge admits

additional air to the cylinder. The third case assumes,as in the previousdiscussions, late

injection after the inlet valve has closed. It is assumed stoichiometric operation, that the baseline

temperature is 380 K, andthat there is cooling in the manifold after the turbocharger with 6 =

0.4.
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Table2

Knock-free operation of ethanol port fuel injection (assuming no charge cooling), and of

direct injection before and after the inlet valve is closed. Compression ratio of 10, baseline

charge temperature of 380 K, intercooler/cooling post turbo with 6 = 0.4,stoichiometric

operation, gasoline with 87 RON.Engine speed is 1000 rpm.

No Evaporative Cooling Evaporative cooling
Before After

Valve Closing Valve Closing

Ethanol fraction 0.95 0.95 0.95

(by energy)

Max manifold pressure (bar) 1.05 2.4 4.0

Cylinder pressure after 1.05 2.4 3.0
cooling (bar)

Cylinder charge temperature 383 360 355
after cooling (K)

The results indicate the strong effect of the cooling. The maximum manifold pressure

that prevents knock (without spark retard), with 0.95 ethanol fraction by energy in the case of

port fuel injection is 1.05 bar. With direct injection of the ethanol, the maximum knock-free

manifold and cylinder pressures are 2.4 bar, with a temperature decercase of the charge of ~75K.

The final case, with injection after inlet valve closing, allows a manifold pressure of 4 bar, a

cylinder pressure (after cooling) of 3 bar, and a charge temperature decrease of ~120 K.It should

be noted that the torque ofthe late injection case after the valve has closed is actually higher than

that of the carly injection case, even thoughthe carly injection case allows for additional air (at

constant pressure). For comparison, the modelis also used to calculate the manifold pressure at

which knock would occur for port fuel injection of 87 octane gasoline alone. This pressure is ~

0.8 bar assuming spark timing at MBT (Maximum Brake Torque). Conventional gasoline

engines opcrate at | bar by retarding the timing at high torque regions where knock would

otherwise occur. Thus the model indicates that evaporative cooling effect of direct injection of

ethanolafter the inlet valve has closed can be significantly greater than that of the higher octane

numberrating of ethanol relative to gasoline.

A manifold pressure of 4 bar is very aggressive. Table 2 is indicative of the dramatically

improved performance of the system with direct injection after the inlet valve has closed. The
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improved performancein this case can be traded for increased compressionratio or reduced use

of the anti-knock agent.

It should be noted that, as mentioned above, the calculations of autoignition (knock) are

conservative, as autoignition for the case shownin Fig. 2 occurs relatively late in the cycle, and it

is possible that the fucl has been combusted before it autoignitcs. Also it should be notedthat

the calculations in Fig. 2 break down after autoignition, as the pressure trace would be different

from that assumed. Figures similar to Fig. 2 are used to determine conditions where autoignition

would not occur, and those conditions are then used to provide the information for Fig. 1. The

initial tempcraturcs of the cases shown in Fig. 2 arc 341 K for 0.82 cthanolfraction, and 340 K

for 0.83 ethanolfraction, a difference of 1 K (the difference due to the cooling effect of the

ethanol).

Becauseofthe large heat of vaporization, there could be enough charge cooling with

carly injection so that the rate of vaporization of cthanol is substantially decreased. By instcad

injecting into the hot gases, which is the case with injection after the inlet valve has closed, the

temperature at the end of full vaporization of the ethanolis substantially increased with respect

to early injection, increasing the evaporation rate and minimizing wall wetting.

The optimum timing of the injection for best mixing and a ncar homogencouscharge is

soon after the inlet valve closes, provided that the charge is sufficiently warm for antiknock

agent vaporization. If, on the other hand, a non-uniform mixture is desired in order to minimize

ethanol requirements and improveignition stability, then the injection should occur later than in

the case where the best achievable mixingis the goal.

Late injection of the ethanol after the inlet valve has closed can be optimized through the

use of diesel-like injection schemes, such as injectors with multiple sprays. It is important to

inject the fuel relatively quickly, and at velocities which minimize any cylinder wall wetting,

which as described below could result in the removal of the lubrication oils from the cylinder

liner. Multiple sprays from a nozzle that has multiple holes results in a distributed pattern of

sprays, with relatively low injection velocities. This is particularly important for ethanol, because

of the higher volumethroughputs (as compared with gasoline) of ethanol for equal energy

content.

Injection after the valve has closed may require that a modestfraction of the fuel (e.g.

25%) be port injected in order to achieve the desired combustion stability. A tumble-like or swirl
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motion can be introducedto achieve the desired combustion stability. The port injected fuel can

be either gasoline or ethanol.

Use of the computer model for operation with gasoline alone givesresults that are

consistent with the observed occurrence of knockin gasoline engine vehicles, thereby buttressing

the credibility of the projections for cthanol. The computer model indicates that for knock-free

gasoline operation alone with a compression ratio of 10, knock imposes a severe constraint upon

the allowed manifold pressure for a naturally aspirated gasoline engine and very limited (7.¢., less

than 1.2 bar) manifold pressure can be achieved even with direct injection of gasoline unless

spark retard and/or rich operation is used. These changes, however, can reduce efficiency and

increase emissions.

Fig. 1 showsthat knock can be prevented at manifold pressures greater than 2 bar with

direct injection of an ethanol fraction of between 40 and 80% in an engine with a compression

ratio of 10. The manifold pressure can beat least 2.5 bar without engine knock. A pressure of 3

bar would allow the engine to be downsized to ~1/3 of the naturally aspirated gasoline engine,

while still producing the same maximum torque and power. The large boosting indicated by the

calculations above may require a multiple-stage turbocharger. In addition to a multiple stage

turbocharger, the turbocharger may be of the twin-scroll turbo type to optimize the turbocharging

and decrease the pressure fluctuations in the inlet manifold generated by a small number of

cylinders.

With an increase in allowed manifold pressure in an engine by more than a factor of 2,

the engine could be downsized by a factor of 2 (that is, the cylinder volumeis decreased by a

factor of 2 or more) and the compression ratio could be held constant or raised. For example, the

performanceofan eight cylinder engine is achieved by a four cylinder engine.

The occurrence of knockat a given value of torque depends upon engine speed. In

addition to providing substantially more maximum torque and power, direct injection of ethanol

can be used to provide a significant improvementin torque at low engine speeds(less than 1500

rpm) by decreasing or eliminating the spark retard. Spark retard is generally used with gasoline

engines to prevent knock at low engine speeds where autoignition occurs at lower values of

torque than is the case at high engine speeds.
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Fig. 1 can also be used to determine the ethanolfraction required to prevent knockat

different levels of torque and horsepower, which scale with manifold pressure in a given size

engine. This information can be used in an open loop control system.

The efficiency of a gasoline engine under driving conditions using direct ethanol

injection cnhancementcan beat least 20% and preferably at lcast 30 % greater thanthat of a

naturally aspirated gasoline engine with a compression ratio of 10. This increase results from the

substantial engine boosting and downsizing to give the same power, and also the high

compression ratio operation (compression ratio of 11 or greater) that is enabled by a large octane

enhancement. With more aggressive downsizing of more than 50% (where the same engine

performanceis obtained with less than one-half the displacement), the increase in efficiency

could exceed 30%.

Greater downsizing and higher efficiency may also be obtained by decreasing the octane

requirement of the engine by using variable valve timing (VVT). Thus, at conditions of high

torque, variable valve timing can be used to decrease the compression ratio by appropriately

changing the opening/closing of the inlet and exhaust valves. Theloss in efficiency at high

torque has a small impact on the overall fuel economy because the engine seldom operates in

these conditions.

VVTcan also be used to better scavenge the exhaust gases [B. Lecointe and G. Monnier,

“Downsizing a Gasoline Engine Using Turbocharging with Direct Injection” SAE paper 2003-

01-0542]. Decreasing the exhaust gas decreases theair/fuel temperature. Keeping both theinlet

and exhaust valves open, while the pressure in the inlet manifold is higher than in the exhaust,

can be used to remove the exhaust gases from the combustion chamber. This effect, coupled

with slightly rich operation in-cylinder, can result in increased knock avoidance while the

exhaustis still stoichiometric. Cooled EGR and spark timing adjustment can also be used to

increase knock avoidance.

Any delay in delivering high engine torque at low engine speeds can decrease drivability

of the vehicle. Under these conditions, because of the substantial engine downsizing, the vehicle

would have insufficient acceleration at low engine speeds until the turbo produces high

pressures. This delay can be removed through the use of direct injection of ethanol by reduction

of the spark retard or ethanol/gasoline with rich operation and also with the use of variable valve

timing.
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Another approach would be to use an electrically assisted turbo charger. Units that can

generate the required boosting for short periods of time are available. The devices offer very fast

responsetime, although they have substantial power requirements.

A multiple scroll turbocharger can be used to decrease the pressure fluctuations in the

manifold that could result from the decreased numberof cylinders in a downsized engine.

The temperature of the air downstream from the turbochargeris increased by the

compression process. Use of an intercooler can preventthis temperature increase from increasing

the engine’s octane requirement. In addition, in order to maximize the poweravailable from the

engine for a given turbocharging, cooling of the air charge results in increased massofair into

the cylinder, and thus higher power.

In order to minimize emissions, the engine should be operated substantially all of the

time, or most of the time, with a stoichiometric air/fuel ratio in order that a 3-way exhaust

catalyst treatment can be used. Fig. 3 shows a 3-way cxhaust treatment catalyst 10 andair,

gasoline and ethanol control needed to maintain the substantially stoichiometric ratio of fuel to

air that is needed for its effective operation. The system uses an oxygen sensor 12 as an input to

an electronic control unit (ECU) 14. The ECU 14 controls the amountof air into a turbocharger

16, the amount of gasoline and the amount of cthanol so as to insure stoichiomctric opcration.

During transients, open-loop algorithms from a stored engine map (not shown)are used to

determineair, gasoline and ethanol flows for keeping substantially stoichiometric combustion in

a cylinder of the engine 18.

Thus when variable ethanol octane enhancement is employed, the fuel management

system needs to adjust the amounts ofair, gasoline and ethanol such that the fuel/air ratio is

substantially equal to 1. The additional control is needed because,ifthe air/gasoline ratio

determined by the fuel management were not be corrected during the injection of ethanol, the

mixture would no longer be stoichiometric. In contrast to the lean boost approach of Stokes et a/

.[ J. Stokes, T. H. Lake and R. J. Osborne, “A Gasoline Engine Concept for Improved Fuel

Economy —The Lean Boost System,” SAE paper 2000-01-2902] stoichiometric operation with a

3-way catalyst results in very low tailpipe emissions.

There are certain regions in the engine operating map where the ECU 14 may operate

open loop,that is, the control is determined by comparison to an engine map lookup table rather
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than by feedback from a sensed parameter which in this case is engine knock (closed loop). As

mentioned previously, open loop operation during transients may be advantageous.

Another situation where open loop control can be advantageous would be under high

load, where fuel rich conditions (where the fuel/air ratio is greater than stoichiometric) may be

required to decrease the temperature of the combustion and thus protect the engine and the

exhaust system (especially during prolonged operation). The conventional approach in gasoline

engine vehicles is to use increased fuel/air ratio, that is, operating at rich conditions. The

presence of ethanol on-board allows for two alternatives. Thefirst is the use of ethanol fuel

fractions beyond what is required to control knock, thus reducing the combustion temperature by

a greater amount than could be obtained by gasoline alone due to the higher cooling effect of

evaporation in direct ethanol injection, even while at stoichiometric conditions. The second one

is, aS In conventional applications, the use of increased fueling in rich operation (which could

result in relative air/fucl mass ratios as lowas 0.75 where a stoichiometric mixture has a relative

air/fuel ratio of 1). The control system can choose between two fuels, ethanol and gasoline.

Increased use of ethanol may be better than use of gasoline, with emissionsthat are less

damaging to the environment than gasoline and decreased amountofrich operation to achieve

the temperature control needed. Open loop opcration with both gasoline and cthanol may require

substantial modification of the engine’s “lookup table.”

Thus, a method of operating an engineis, under conditions of partial load, to operate

closed loop with the use of only gasoline. As the engine load increases, the engine control system

may changeto open loop operation, using a lookuptable.

The closed loop control of the engine can be such that a knock sensor (not shown)

determinesthe fraction required of ethanol, while the oxygen sensor 12 determinesthetotal

amount of fuel. A variation of this schemeis to operate the knock control open loop, using a

lookup table to determine the ethanol to gasoline ratio, but a closed loop to determinethe total

amountoffuel.

In order to minimize evaporative emission of the ethanol (which hasa relatively low

boiling point), solvents can be added to the ethanol to minimizethe effect. An alternative means

is to place an absorptive canister between the ethanol tank and the atmosphere that captures the

ethanol and releases it when the engine is operational.
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Becauseofthe large cooling effect from ethanol, it has been known for sometimethat

startup of a cold engineis difficult (for example, during the first 30 seconds). With the multiple

fuels, it is possible to start up the engine without ethanol addition. Gasoline vaporizes easier than

ethanol, and conventional operation with port-fuel or direct injected gasoline would result in

casicr cngine start up. A grcater fraction of gasoline than would be ordinarily used can be used to

facilitate start-up operation at times during the first 30 seconds of engine operation.

Increased efficiency due to engine downsizing made possible through the use of 100% or

close to 100% ethanol at the highest values of torque has the undesirable effect of requiring

higher cthanol fractions. Hence the use of non-uniform cthanoldistribution to minimize the use

of ethanol at these values of torque becomes moreattractive when achievement of the maximum

efficiency gain is desired.

Belowa certain value of torque or boost pressure it can be advantageousto use a non-

uniform cthanol distribution in order to reduce the amount of cthanol that is used. Above certain

torque or turbocharger or supercharger boost pressures, non-uniform charge would not be used

since the engine is operating mostly on ethanol and ethanol non-uniformity cannot be used for

minimizing ethanol consumption. This is especially important if the desired fraction is higher

than 50%.

The capability to minimize the use of ethanol by non-uniform ethanol distribution in the

cylinder can be realized by certain ethanol injection geometries. Ethanol can be injected in the

periphery of a swirling charge. In order to minimize wall wetting by the ethanol, it would be

convenient to achieve the injection in a manner such that the ethanol injection matches the

swirling motion of the charge. The injection direction is thus positioned at an angle with respect

to the main axis of the cylinder, injecting the ethanol with an angular direction component.

Chargestratification in the case of swirl can be maintained by temperaturestratification, with the

cooler (and denser) regions in the periphery, which correspond to the end-gas zone.

Analternative or additional method to provide ethanol non-uniform distribution in the

cylinderis to inject the ethanol relatively late with respect to bottom dead center. Thusthe time

for transport and diffusion of the ethanol is minimized. However, sufficient time should be

allowed for full vaporization of the ethanol. As the temperatures are higher after Bottom-Dead-

Center (BDC), the vaporization time is reduced, andit is less likely that the ethanol would wet

the cylinder walls. Improved vaporization of the ethanol can also be achieved by using injectors
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that produce small droplets. The injector could be a single spray pattern injector witharelatively

narrow directed jet. This type ofjet would optimize the deposition of the ethanol in the desired

region.

Creating a non-uniform ethanol distribution in the cylinder (in the outer regions of the

cylinder) has two advantages. Thefirst onc is the increased cooling cffect of the region that has

the propensity to autoignite (knock), the end gas region. The secondis that the central region 1s

not cooled, improving ignition and initial flame propagation. It is preferable to keep the central

region hot, as having a fast flame speed early in the flame propagation has antiknock advantages,

by reducing the burn time and the time for precombustion chemistry of the end gas. Minimizing

the burn time decreases the propensity to knock, as there is no knock if the end gas is burned

before it can autoignite. Thus it is possible to have good ignition propertiesofthe air/fuel

mixture, even under conditions where the gasoline is evenly spread throughout the cylinder.

Stratified operation can result in locally increased charge cooling. This is because the

injected ethanol cools only a small fraction of the charge, and thus, for a given amount of

ethanol, the local decrease in temperature is larger with stratified operation than the average

decrease of temperature with uniform ethanoldistribution. Late injection can aid in the

formation of a non-uniform air/cthanol mixture as mixing timeis limited. Since a fraction of the

gasolineis port-fuel injected, it can be assumedthat this fuel is homogeneously distributed in the

cylinder, but ethanolis preferentially in the cooler edges (the end-gas). Thus, although overall

the air/fuel charge is stoichiometric, locally near the spark it is lean while in the region of the end

gas itis rich. Both of these conditions are advantageous, since the ignition occurs in a region

with higher temperature (although slightly lean), while the outside is rich and cool, both of which

are knock-suppressors.

In the case of swirl or tumblestratified air fuel charges with hot air/gasoline in the center

and colder air/ethanolor air/ethanol/gasoline mixtures in the end gas, it is advantageous to place

the spark in the region of the hot air/gasoline mixture (substantially near the center of the

combustion chamber).

Ethanol consumption can be minimizedifthe gasolineis also directly injected. In this

case, the heat of vaporization of gasoline is also useful in decreasing the temperature of the

chargein the cylinder. The gasoline can be injected using a separate set of injectors. This would

provide the most flexibility. However, it may bedifficult to fit two sets of injectors per cylinder
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in the limited space in the cylinder head. An alternative meansis to provide a single set of

injectors for injection of both the ethanol and the gasoline. Two options are possible, one in

whichthere is a single nozzle and valve (and the gasoline and ethanol are co-injected), and one

in which each fuel has a separate nozzle and valve.

Using direct injection of both the gasoline and the cthanolhas the disadvantage of

increased cost. In addition to a sophisticated injector or injectors, a second high pressure fuel

pumpis also needed. The ethanol and the gasoline also need to have parallel common plenums.

When a single nozzle is used, the ethanol and the gasoline are distributed in the same

mannerin the cylinder. In the case with a single nozzlc and single valve, the fucls need to be

mixedprior to the valve/nozzle part of the injector. This could be done either outside of the

injector or in the injector body. The volume between the mixing point and the nozzle should be

minimized to allow for fast response of the fuel mixture.

A slight modification of the above embodimentinvolves an injector that has two valves

but a single nozzle. This minimizes the need for a second valve outside the injector for

controlling the gasoline/ethanol mixture, in addition to minimizing the volume between the

mixing point and the valves.

It is possible to use a separate nozzlc/valve for cach fucl in a single injector. In this case,

the gasoline and the ethanol can be deposited in different regions of the cylinder. An additional

advantage would be to provide different spray patterns for the ethanol and for the gasoline. This

would provide the most flexible system (comparable to two independentinjectors), with

possibilities of simultaneous or asynchronousinjection of varying fractions of ethanol/gasoline,

as well as being able to deposit the ethanol and the gasoline in the desired location of the charge,

for optimal non-uniform distribution of ethanolin the cylinder. Optimal distribution means

knock avoidance with minimal consumption of ethanol, while maintaining engine drivability.

Optimal non-uniform ethanol distribution can be obtained by centrally depositing the gasoline

and by preferentially depositing the ethanol in the periphery of the cylinder, where the end gas

will be. This can be accomplished moreeasily with direct injection as opposed to achieving non-

uniform distribution of the gasoline through non-uniform spraying in the inlet manifold. Because

the heat of vaporization of the gasoline is substantially lower than for ethanol (a factor of 4

smaller on an energy basis), the cooling effect in the region near the spark is smaller, affecting
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less the initial flame propagation. In addition, it may be beneficial to retard the injection of the

ethanol with respect to the gasoline.

Whenthe ethanol has been exhausted, the engine can operate in a ‘lower performance

gasoline only’ mode with turbocharger boost decrease (e.g. by a wastegate) and elimination or

avoidance of operation at maximum torque Icvcls. These conditions could be limiting, and in

some cases a means of operating the vehicle at higher loads would be desired. This could be

accomplished by using gasoline in the ethanol system with gasoline direct injection (GDD), while

at the same time port-fuel injecting a fraction of the gasoline. Under these conditions the engine

will opcrate at higher loads and higher torques, butstill far below what cthanol could achicve.

Only the cooling effect of the direct injection fuel is obtained, since the directly injected fuel has

the same octane numberasthe port-injection fuel (gasoline in both cases).

If the ratio of ethanol in the ethanol fuel tank to gasoline in the gasoline fuel tank is lower

than a predetermined value (because ofthe lack or availability of cthanol or for some other

reason), it is possible to change the engine operation condition such that the ethanol/gasoline

consumption ratio over a drive cycle is decreased. This is done for reducing the maximum

ethanol fraction at a given engine speed that can be used in the engine. The allowed level of

turbocharging and the maximum pressure, torque and horsepower would be correspondingly

reduced to prevent knock. In this way, a continuous tradeoff between the ethanol/gasoline

consumption ratio and the maximum torque and horsepower can be accomplished.

By proper expert system evaluation of the recent ethanol/gasoline usage and amounts of

gasoline and ethanolit is possible to provide means to minimize the need ofthe ‘low

performance, gasoline only’ mode. The usageofthe antiknock agent can be restricted when the

amountleft in the tank is below a predetermined level, such that the main fuel will be exhausted

prior to or simultaneously with the ethanol. It would be desirable to place a switch so that the

operator could override the limitations, in those conditions where the desired vehicle operation

will not be limited by the exhaustion of the antiknock agent.

Overa drive cycle, the amount of ethanol (by energy) required to enhance the octane

numbersufficiently to increase efficiency by at least 25% would be less than 15% ofthe fuel

(ethanol + gasoline energy) without ethanolstratification and less than 5%with ethanol

stratification.
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Onboard separation of ethanol from diesel by fractional distillation has been

demonstrated for use in ethanol exhaust aftertreatment catalysts [““Fuel-Borne Reductants for

NOx Aftertreatment: Preliminary EtOH SCR Study”, John Thomas, Mike Kass, Sam Lewis,

John Storey, Ron Graves, Bruce Bunting, Alexander Panov, Paul Park, presented at the 2003

DEER(Dicscl Engine Emissions Reduction] Workshop, Newport RI August 2003]. This

approach could be employed for onboard separation of ethanol from a gasoline mixture.

However, use of membrane separation can be simpler and less expensive. Although there is

information about the use of membranesfor the separation of ethanol from water, to our

knowledgethere is no available information on the membrane scparation of cthanol from

gasoline. Because the ethanol molecule is on the order of 4 Angstroms and the typical

hydrocarbon fuel molecules are muchlarger, it is possible to use membranesfor the separation.

Both organic and inorganic membranes could be used. Since it is not necessary to obtain high

purity cthanol, the proccss is relatively simple and requires low pressure.

Both porous and transfusion membranes can be used because ethanol with two carbon

atomshassignificantly different properties than most other gasoline compounds whichhavefive

to ten carbon atoms. The other antiknock agents contemplated for use in this invention also have

a small number of carbonsrelative to gasolinc. For example, methanol has one carbon. The

membrane approach can be significantly simpler than the distillation or absorption/desorption

approaches(see Ilyamaet al, US patent no. 6,332,448) that have been suggested for separation of

various gasoline/diesel fuels where there is much less of a difference in the number of carbon

atoms.

The location of the membrane could be in the region of high pressure in the fuel line

(downstream from the pump), or upstream from it. If it is located downstream, the separation

occurs only when the engine is operational and the pumpis on, whileif it is upstream the

separation is continuous. The pressure of the fuel downstream from the pumpis a fewbars

(characteristic of port fuel injection). This is to be differentiated from the pressure of the ethanol

system, which is directly injected and thus requires much higher pressures.

The separated ethanol is transported to a separate tank whereit is stored. If there is too

much ethanol, three options are available: 1) additional separation is stopped; 2) some ethanolis

used in the engine, even if not required 3) ethanol is returned to the main gasoline tank.
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The tank should be reachable, in order to be able to introduce additional ethanol when

required, as when towing, in high temperatures, or when doing extensive climbing, conditions

that require operation at high torque and whichif for extended periods of time would consume

ethanolat a rate higher than what can be extracted from the fuel.

Extraction of cthanol from the gasoline can have the unintended cffect of reducing the

octane of the rest of the fuel. Thus,it is likely that somewhat increased use of injected ethanol

would be required to prevent knock. Even in the case without non-uniform distribution of the

ethanol, under normal driving conditions the system can be designed so that the amount of

cthanol extracted from the fuel matches the required cthanol.

It may also be advantageous to separate the ethanol from a gasoline/ethanol mixture at

the fueling station. As with onboard separation, this approach also allows use ofthe present fuel

transportation infrastructure. The potential advantages could be greater flexibility in choice of a

fucl separation system and lowercost relative to onboard scparation. It may be ofparticular

interest during the introductory phase of ethanol boosted engine vehicles.

It can be useful to have the capability to adjust the volumeofthe ethanol tank, thus

varying the maximum amountof ethanol in the ethanol tank. This capability would makeit

possible to drive longer distanecs between cthanol rcfucling and to opcrate on different

gasoline/ethanol ratios over a drive cycle, depending onthe availability and cost of ethanol and

gasoline. In somecases, it may be advantageous to use more ethanol than is needed to provide

the desired octane enhancement(e.g., to meet alternative fuel or CO2 reduction goals). It is

desirable to have this capability without increasing the overall fuel tank size. A single fuel tank

with a membraneor plate separating variable amounts of gasoline and ethanol can be used to

accomplish this goal.

The tank can be configured to have a horizontal or vertical moveable/deformable walls

that are substantially impervious and separate the regionsthat are filled with gasoline and

ethanol. Separate filling ports and fuel lines are incorporated for each region as shown in

Figs. 4a and b. The separation between the gasoline and ethanol(or other anti-knock agent) does

not have to be perfect since a small amount of leakage of one fuel into the other will not

adversely affect operation of the vehicle. The wall can be movedin response to the amount of

either fuel in the tank. This process is automatic in the case of a separating membrane, and the

latter can be more imperviousto leaks from one fuel to the other.
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Ethanolis denser than gasoline. The movable/deformable wall can be placed such that

the ethanolis located either on top of the gasoline or below the gasoline. However, since it is

expected that less ethanol is required than gasoline, the preferred embodimenthas the ethanol

above the gasoline, as shown in Figure 5.

If the cthanol is stored so that it is separate from the gasoline, it can be mixed with

various additives to insure the desired operation of the ethanol injection system. In addition,it is

possible to use gasoline-ethanol mixtures, such as E85 (which contains 15% by volume of

gasoline). The lubricity additives include fatty acids, organic amine salts (amine salts of acid

phosphates and polycthylencoxy acid phosphates), alkyl and aryl acid phosphates and dialkyl

alkyl phosphonates.

The modeling calculations show that for direct injection of alcohols, the larger impact of

knock suppressionis not the intrinsic knock-resistance of the fuel antiknock agent but ratherits

high heat of vaporization. In order to evaluate alternatives to cthanol, Table 3 shows the

properties ofproposed fuel antiknock/alternative fuels. Although someofthese additives have

higher octane numbers than gasoline, some of them have a muchlarger effect on the cylinder

charge temperature (Table 3 assumes injection after the inlet valve has closed). Some of these

additives (mostly the cthers) have a comparable charge temperature cffect to that of gasoline

direct injection, and thus are of less interest. The alcohols have optimal properties for the

application, with temperature changesthat are a factor of 3 or more larger than the temperature

change dueto gasoline direct injection (for 100% or near 100% operation with the additive). For

ethanol, the change in temperatureis a factor of more than 4 larger than that of gasoline, and for

methanol the change is about 9 times larger. The temperature decrease of the air increases with

the amount of oxygen in the fuel (in terms of the O/C ratio). Thus, it is highest for methanol,

with an O/C ratio of 1, second for ethanol (O/C =2), and so on.
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Table 3

Antiknock properties of various fuels (calculated from data obtained in SAE standard J

1297 Alternative Automotive Fuels, Sept 2002)

Vaporization
energy/ heat Stoic Equiv. Latent

Net heat of Latent heat of of air/fuel heat of
Fuel type Chemical formula RON MON (R+M)/2 Combustion vaporization combustion ratio vaporization AT air

MJ/kg Mj/kg MI/kg air K
Gasoline 42.8 0.30 0.007 14.6 0.020 -28
Ethy! t-Butyl Ether CH3CH2-0-C(CH3)3 118 102 110 36.3 0.31 0.009 12.1 0.026 -35
t-Amyl Methyl Ether C2H5 C (CH3)2-0-CH3 111 98 105 36.3 0.32 0.009 12.1 0.027 -36
Toluene C7H8 111.0 95 103 40.5 0.36 0.009 13.5 0.027 -37
Methyl t-Butil Ether CH3-0-C(CH3)3 116 103 110 35.2 0.32 0.009 11.7 0.028 -37
Diisopropyl Ether (CH3)2CH-O-CH(CH3)2 110 «97 103 38.2 0.34 0.009 12.1 0.028 -39
t-Butyl Alcohol (CH3)3 C-OH 103. 91 97 32.9 0.60 0.018 11.1 0.054 -74
Isopropanol (CH3)2CHOH 118 98 108 30.4 0.74 0.024 10.4 0.071 -97
Methanol with cosolvent 50% methanol/TBA 114. 96 105 26.5 0.88 0.033 8.8 0.100 -137
Ethanol CH3CH20H 129 102 115 26.7 0.91 0.034 9 0.102 -138
Methanol CH30H 133 105 119 20.0 1.16 0.058 6.4 0.181 -246

Also shown in Table 3 are the ratios of the heat of vaporization to the heat of combustion,

a measure of the potential effects when used as antiknock agents. This parameter gives a measure

of the amount of evaporative cooling for a given level of torque. The last entry, ATair, measures

the decrease in air temperature for a stoichiometric mixture with injection after the inlet valve

closes. Although the effect clearly is maximized by the use of methanol, other considerations

may make ethanol the preferred choice. Methanolis toxic and corrosive.

Hydrous ethanol (with a small amount of water) has the advantage of lower cost than

pure (neat) ethanol. Removing the last 10% to 15% water from ethanol has significant expense

and consumesconsiderable energy. Manufacturing facilities typically produce ethanol with about

10% water by volume unless there is a need for essentially pure (anhydrous) ethanol. It could be

advantageous to use ethanol with a water concentration of 5% to 15% by volume.

By using a closed loop approach to identify engine knock,flexible gasoline grades (with

different octane ratings) and flexible knock-prevention fuel grades can be used. An open loop

system would require measurementof the quality of the antiknock additive. Similarly, an open

loop system would require determining the quality of the fuel (octane number). Closed loop

opcration allows the usc of less expensive gasoline, when available,thus partially compensating

for the more expensive anti-knock agent. It is also possible to use different antiknock fuel

according to its availability, such as ethanol in the regions that produce and process corn, and

methanol in those that have methanol production capabilities. Thus, the least expensive grade of
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gasoline available and the least expensive antiknock fuel can be used, allowing a decrease ofthe

cost of operating the vehicle as well as increasing the availability of the antiknock fuel.

Although the above discussion has featured ethanol as an exemplary anti-knock agent,

the same approach can be applied to other high octane fuel and fuel additives with high

vaporization cnergics such as methanol (with higher vaporization energy per unit fucl), and other

anti-knock agents such as isopropanol, tertiary butyl alcohol, or ethers such as methyl tertiary

butyl ether (MTBE),ethyl tertiary butyl ether (ETBE), or tertiary amyl methyl ether (TAME).It

may be advantageous to use various mixtures of these fuels and additives with each other and

with cthanol.

Particularly during the introduction phase of the present invention, the ethanol fueling

could be performed by the use of containers, such as one-gallon containers. To facilitate ease of

fueling an expandable pipe and funnel can be built into the ethanol fuel tank of the vehicle.

The cthanol in these containers would be denatured so as to prevent human consumption

as an alcoholic beverage and could contain the additives described above. Ethanol sold for fuel,

such as in Brazil, is denatured by a small fraction of gasoline (2%) among other denaturing

agents (methanol, isopropanol and others).

Recycling of the containcr could take place at certain specific locations such as gasoline

stations

Using a signal from a knock sensor to determine when and how muchethanolor other

anti-knock agent must be used at various timesin a drive cycle to prevent knock, the fuel

management system can be employed to minimize the amountof ethanolor other anti-knock

agent that is consumed overthe drive cycle. If sufficient ethanol or other ant-knock agentis

available, the fuel management system can also be used to employ more ethanol than would be

needed to prevent knock. This would allow greater gasoline savings (the gasoline savings

component from substitution of ethanol for gasoline would increase) and carbon dioxide

reduction. In this case it may be desirable to operate at an anti-knock agent fraction which is

either varied or constant during the drive cycle.

The contents ofall of the referencescited in this specification are incorporated by

reference herein in their entirety.
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It is recognized that modifications and variations of the inventions disclosed herein will

be apparent to those of ordinary skill in the art and all such modifications and variations are

included within the scope of the appended claims.
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What is claimedis:

1. A turbocharged or supercharged spark ignition engine whichis fueled by a directly injected

mixture of ethanol and gasoline wherein under some operating conditions the ethanol energy

fraction is at least 20% and wherein manifold pressure is at least 2 bar and;

wherein the maximum Icvel of pressure increase from the turbocharger or supercharger is

decreased when the ethanol/gasoline ratio is lowered.

N The engine system of claim 1 wherein the maximum level of pressure increase is decreased

so as to prevent knock.

3. The engine system of claim 1 wherein spark retard is increased when the ethanol/gasoline

ratio is lowered.

4. The engine system of claim 1 wherein the compressionratio is 11 or greater.

5. A turbocharged or supercharged spark ignition engine wherein an ethanol—gasoline mixture

is directly injected from a first source and there is also a means for independently controlling

fueling with gasoline from a second source comprising:

a spark ignition engine;

a turbocharger or supercharger;

a meansfor directly injecting a liquid ethanol-gasoline mixture from thefirst source into at

least one cylinder;

a meansfor fueling the engine with gasoline from the second source;

wherein the energy fraction in the cylinder that is provided by the directly injected ethanolis

at least 20 % and further wherein under some driving conditions the manifold pressure is

greater than 2 bar, and

wherein the engine is operated at a substantially stoichiometric fuel/air ratio during at least

part the operating time.
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6. The engine system of claim 5 wherein more gasoline from the second source than would

ordinarily be used is employed duringthe first 30 seconds of engine operation.

7. The engine system of claim 5 wherein the engineis started up with only the gasoline from

the second source.

8. The engine system of claim 5 wherein under some driving conditions the engine is operated

with only the directly injected ethanol —gasoline mixture from the first source.

9. The engine system of claim 5 wherein the level of turbocharging or superchargingis

decreased so as to reduce the amount of the ethanol-gasoline mixture from thefirst source

that is needed to prevent knock.

10. The engine system of claim 5 wherein the usage of the ethanol-gasoline mixture from the

first source is determined by the amount of fuel in the first source.

11. The engine system of claim 5 whercin the usage of the cthanol-gasoline mixture from the

first source is determined by the driver.

12, The engine system of claim 5 wherein spark retard is changed when the ethanol/gasoline

ratio is changed.

13. The engine system of claim 5 wherein the fuel/air ratio in the engineis rich at high loads.

14. The engine system of claim 5 wherein the gasoline from the second source is port fuel

injected.

15. A turbocharged or supercharged spark ignition engine wherein ethanol is separated onboard

from an ethanol-gasoline mixture whichis stored in a fuel tank and wherein the separated

ethanolis directly injected into the engine and ;

wherein the mixture in the fuel tank that is not separated is used to fuel the engine using a
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i)

fuel injection system that is controlled separately from a direct injection system for direct

injection of the separated ethanol.

. The turbocharged or supercharged spark ignition engine system of claim 15 wherein the

mixture from the fucl tank that is not scparated is port fucl injected.

. The turbocharged or supercharged spark ignition engine of claim 15 wherein the ratio of the

directly injected ethanol that is separated onboard to the nonseparated mixture that is used for

separatcly controlled fucling of the engine incrcases with increasing torque and whercin

during at least part of the operating time the fuel/air ratio in the engine is maintained at a

substantially stoichiometric ratio as the torque is increased.

. The turbocharged or supercharged spark ignition cngine system of claim 15 whercin a porous

membraneis used for separation.

. The turbocharged or supercharged spark ignition engine of claim 15 wherein a transfusion

membraneis used for scparation.

. A turbocharged or supercharged spark ignition engine system wherein a mixture of alcohol

and gasoline is directly injected from a single injector and wherein the alcohol/gasoline ratio

is increased as the torque is increased so as to prevent knock and wherein duringat least part

of the operating time the fuel/air ratio in the engine is maintainedat a stoichiometric fuel/air

ratio as the alcohol/gasoline ratio is changed.

. The turbocharged or supercharged spark ignition engine system of claim 20 wherein the

injector has one nozzle and two valves and these valves are used to vary the alcohol/gasoline

ratio.

. The turbocharged or supercharged spark ignition engine system of claim 20 wherein the

gasoline and alcohol are mixedoutside of an injector with a single nozzle.
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23, The turbocharged or supercharged engine system of claim 22 where the volume between the

mixing point and the nozzle is minimizedto allow for fast response change of the

alcohol/gasoline mixture as the torque increases.

24, The turbocharged or supercharged cngine system of claim 20 where the injector has

two nozzles.

25. A turbocharged or supercharged engine wherein alcoholis directly injected from a first

source and whercin the engineis also fucled with gasoline from a second source and wherein

the ratio of volumesofthe first and second sources can be varied and wherein the

alcohol/gasoline ratio is adjusted so as to prevent knock.
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Abstract of the Disclosure

Fuel management system for enhanced operation of a spark ignition gasoline engine.

Injectors inject an anti-knock agent such as ethanoldirectly into a cylinder. It is preferred that

the direct injection occur after the inlet valve is closed. It is also preferred that stoichiometric

operation with a three way catalyst be used to minimize emissions. In addition,it is also

preferred that the anti-knock agents have a heat of vaporization per unit of combustion energy

that is at least three times that of gasoline.
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application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advisedthat in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patentin a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesfor filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http:/Avwww.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4158).
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GRANTED
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the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 GFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be usedat any time onorafter the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.
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No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box 1450

Alexandria, Virginia 22313-1450.WwwW.uspto.gov
 
 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO,/TITLE

12/020,285 01/25/2008 Leslie Bromberg 0492611-0828
CONFIRMATION NO.1610

24280 FORMALITIES LETTER

CHOATE, HALL & STEWART LLP

TWO INTERNATIONAL PLAGE IHN9449080
BOSTON, MA 02110

Date Mailed: 02/11/2008

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application numberandfiling date have been accordedto this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHSfrom the date of this Notice within whichtofile all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee underthe provisions of 37 CFR 1.136(a).

* The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.
Note:If a petition under 37 CFR 1.47is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
fs required.

The applicant needsto satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

+ To avoid abandonment, a surcharge (for late submissionoffiling fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this notice.

SUMMARYOF FEES DUE:

Total additional fee(s) required for this application is $65 for a small entity
+ $65 Surcharge.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web mayalternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Webplease call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http:/Awww.uspto.gov/ebc.

Tf you are not using EFS-Webto submit yourreply, you must include a copyofthis notice.

/tnguyen/

 

OfficeofInitial Patent Examination (571) 272-4000 or 1-800-PTO-9199

page 2 of 2

FORD Ex. 1126, page 47
IPR2020-00013



FORD Ex. 1126, page 48
                       IPR2020-00013

ATTORNEY'S DOCKET NUMBER: 0492611-0828(MIT CON 11381)
IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Applicant:|Bromberg,etal. Examiner: Not yet assigned

Serial No.: —12/020,285 Art Unit: Not yet assigned

Filing Date: January 25, 2008 Confirmation No.: 1610
Title: OPTIMIZED FUEL MANAGEMENTSYSTEM FOR DIRECT

INJECTION ETHANOL ENHANCEMENT OF GASOLINE

ENGINES

VIA EFS WEB FILING —- WWW.USPTO.GOV

Mail Stop Missing Parts
Commissioncr for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sit:

RESPONSE TO NOTICE TO FILE MISSING PARTS

OF NONPROVISIONAL APPLICATION

Enclosed herewith in response to the Notice to File Missing Parts of A NonProvisional
Application mailed February 11, 2008 are the following documents:

1. The Notice States that an executed Declaration is missing.

The executed Declaration is being submitted herewith. Applicant thus submits
that the present Response is timely submitted on March 28, 2008.

2. The Notice States that a late surcharge in the amount of $65.00 for a small
entity must be submitted.

The $65.00 fee is being electronically paid herewiith

Please charge any additional fees or credit any overpayments that may be required to our
Deposit Account No. 03-1721.

4315906v1
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Date: March 28, 2008 

PATENT DEPARTMENT

CHOATE, HALL & STEWART LLP
Two International Place

Boston, Massachusetts 02110
Telephone: (617) 248-5000
Facsimile: (617) 248-4000

4315906v1

Respectfully Submitted,
CHOATE, HALL & STEWART LLP

/SamPasternack/

SamPasternack

Reg. No. 29,576
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Atty. Docket No.: 0492611-0617
Chent Ref. No.: MIT 11381 CIP

DECLARATION

Asa below named inventor, I hereby declare that my residence, post office address and citizenship are as stated below next to my
name, and I believe I am the original, first and sole inventor(if only one name is listed below) or an original, first and joint
inventor(ifplural namesarelisted below) of the subject matter which is claimed andfor which a patent is sought on the invention
titled: OPTIMIZED FUEL MANAGEMENT SYSTEM FOR DIRECT INJECTION ETHANOL ENHANCEMENTOF
GASOLINE ENGINES,the specification of whichis attached hereto.

I herebystate that I have reviewed and understand the contents of the above-identified specification, including the claims, as
amended by any amendmentreferred to above. I acknowledge the duty to disclose information which is material to patentability
as defined in Title 37, Code of Federal Regulation, § 1.56. Ihereby claim foreign priority benefits under Title 35, United States
Code, §119/365 of any foreign application(s) for patent or inventor’s certificate listed below and havealso identified below any
foreign application for patent or inventor’s certificate disclosing the subject matter claimed in their application and havingafiling
date (1) before that of the application on which priority is claimed,or(2)ifno priority is claimed, before the filing date ofthis
application. /

Prior Foreign Application(s

Number Country Day/Month/Year Filed Priority Claimed

( ) Yes ( )} No

I hereby claim the benefit under Title 35, United States Code, §120/365 of any United States application(s) listed below and PCT
International Applications listed above or below, and, insofaras the subject matter of each of the claims of this application is not
disclosed in the prior United States application in the manner provided by thefirst paragraphofTitle 35, United States Code, §112,
I acknowledge the duty to disclose information which is material to patentability as definedin Title 37, Code of Federal
Regulations, §1.56 which became available betweenthefiling date of the prior application andthe national or PCT international
filing date of this application.

  10/991,774 November 18, 2004 Pending
(Application Number) Day/Month/Year Filed Status (Patented, Pending, Abandoned)

[hereby declare that all statements madeherein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledgethat willful false statements and the
like so made are punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 of the Uniied States Code and that
such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Zp | . __
/ hor wr

Inventor’s signature *

Full name offirst inventor (given yame, family name): Leslie Bromberg

Residence: phWilshire Drive, Sharon, MA 02067 Citizenship: US.
Post Office Address (include zip code): Same

4 ‘

. / rn 5 . / ;Inventor’s signature Dercch Ct Date & {i / {& S~
Full name of second inventor (given name, family name): Daniel R. Cohn

Residence:_100 Memorial Drive, Apt. # fle228ami bridge, MA 02142 Citizenship: US.

Post Office Address (include zip code): Same

(X) Additional inventors are being named on separately numbered sheets attached hereto.

 

 

 

 

3909186v1
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Attorney Docket No. 0492611-0617
MITRef. No. MIT 11381 CIP

DECLARATION

(continued)

Inventor’s signature dug Heng pocare— Date © [a-4/ os”
Full nameofthird inventor (given name, family name): _John B. Heywood

 Residence: 218 Mill Street, Newton, MA 02460 Citizenship: U.S.

Post Office Address (includezip code): Same

2

3909186v1
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Electronic Patent Application Fee Transmittal

Application Number: 12020285 

Filing Date: 25-Jan-2008

OPTIMIZED FUEL MANAGEMENT SYSTEM FOR DIRECT
Title of Invention: INJECTION ETHANOL ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Leslie Bromberg 

Filer: Sam Pasternack/Michelle Hayes

Attorney Docket Number: 049261 1-0828

Filed as Small Entity

 
 

Utility Filing Fees

_rettencae|tty]ama|

Late filing fee for oath or declaration 2051 1 65 65

 
  

Petition:
 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance:
 

Extension-of-Time:
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Miscellaneous:

Total in USD ($)
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Electronic Acknowledgement Receipt

Application Number: 12020285
 

International Application Number:

Confirmation Number:
 

Title of Invention:
OPTIMIZED FUEL MANAGEMENT SYSTEM FOR DIRECT
INJECTION ETHANOL ENHANCEMENT OF GASOLINE ENGINES

 

First Named Inventor/Applicant Name: Leslie Bromberg

Customer Number: 24280

Filer: Sam Pasternack/Michelle Hayes
 

Filer Authorized By:

Attorney Docket Number:

Sam Pasternack

0492611-0828
 

Receipt Date: 28-MAR-2008

Filing Date: 25-JAN-2008

Time Stamp: 13:09:15
 

Application Type:

Paymentinformation:

Utility under 35 USC 111(a)

 
 

Submitted with Payment

Payment Type Credit Card

Payment was successfully received in RAM $65

RAMconfirmation Number 7952

Deposit Account

Authorized User

File Listing:
 

Document
Number DocumentDescription

 
File Name File Size(Bytes) Multi Pages

/Message Digest} Part/.zip| (if appl.) 
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. 111271
Applicant Responseto Pre-Exam

Formalities Notice ResponseNTFMP. pdf 352f0312763755309018c7eabZfaScdhé
740266b

Warnings: 
Information:
 

190781 |
Oath or Declarationfiled Declaration.padf seeacenoAdb3ed52a72tab07cc967¢9al 64059b4

328a75p5

Warnings:

Fee Worksheet (PTO-06) fee-info.pdf 86ebd9695445001 Ba08bdi7el abc29e3,
atfb4B4d

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shownon this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submissionto enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
componentsfor an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Numberand of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receiptwill establish the internationalfiling date of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box L450

Alexandria, Virginia 22313-1450www.uspto.qov
APPLICATION FILING or GRP AR’

NUMBER 371(c) DATE OMT FIL FEE REC'D ATTY.DOCKET.NO TOT —AIMSJIIND CL/=

 
 

12/020,285 01/25/2008 3747 835 049261 1-0828(MITCON 11381)CONFIRMATION NO.“1610
24280 UPDATED FILING RECEIPT
CHOATE, HALL & STEWART LLP

TWO INTERNATIONAL PLACE Hq,4).0H
BOSTON, MA 02110

Date Mailed: 04/09/2008

Receipt is acknowledgedof this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Feestransmitted by checkor draft are subject to collection.
Pleaseverify the accuracy of the data presentedonthis receipt. If an error is noted on this Filing Receipt, please
write to the Office of Initial Patent Examination's Filing Receipt Corrections. Please provide a copy of this
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts” for this
application, please submit any correctionsto this Filing Receipt with your reply to the Notice. When the
USPTO processesthe reply to the Notice, the USPTOwill generate another Filing Receipt incorporating the
requested corrections

Applicant(s)
Leslie Bromberg, Sharon, MA;
Daniel R. Cohn, Cambridge, MA;
John B. Heywood, Newton, MA;

Assignment For Published Patent Application
MASSACHUSETTSINSTITUTE OF TEGHNOLOGY, Cambridge, MA

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 11/758,157 06/05/2007
whichis a CIP of 11/100,026 04/06/2005 PAT 7,225,787

Foreign Applications

If Required, Foreign Filing License Granted: 02/09/2008

The country code and numberof your priority application, to be used for filing abroad under the Paris Convention,
is US 12/020,285

Projected Publication Date: 07/17/2008

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

OPTIMIZED FUEL MANAGEMENT SYSTEM FOR DIRECT INJECTION ETHANOL
ENHANCEMENT OF GASOLINE ENGINES

Preliminary Class

123

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and doesnoteliminate the need of applicantsto file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advisedthat in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patentin a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesfor filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http:/Avwww.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184,if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears onthis form. Such licenses are issued in all applications where
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the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 GFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be usedat any time onorafter the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).

page 3 of 3

FORD Ex. 1126, page 58
IPR2020-00013



FORD Ex. 1126, page 59
                       IPR2020-00013

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box L450

Alexandria, Virginia 22313-1450www.uspto.qov
 
 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO,/TITLE

0492611-

12/020,285 01/25/2008 Leslie Bromberg 0828(MITCON1 1381)
CONFIRMATION NO.1610

24280 PUBLICATION NOTICE

CHOATE, HALL & STEWART LLP

TWO INTERNATIONAL PLACE 4880
BOSTON, MA 02110

Date Mailed: 07/17/2008

Title:OPTIMIZED FUEL MANAGEMENT SYSTEM FORDIRECT INJECTION ETHANOL ENHANCEMENT OF
GASOLINE ENGINES

Publication No.US-2008-0168966-A1
Publication Date:07/17/2008

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and TrademarkOffice, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistancein electronically accessing the publication, or about PAIR,is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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 22313-1450www.uspto.gov

 
    

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

12/020,285 01/25/2008 Leslic Bromberg 0492611-0828(MITCON11381) 1610

24280 7596 04/16/2009

CHOATE, HALL & STEWART LLP
TWO INTERNATIONAL PLACE DUFF, DOUGLAS J

BOSTON, MA 02110 ART UNIT PAPER NUMBER

3748

NOTIFICATION DATE DELIVERY MODE

04/16/2009 ELECTRONIC

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

Thetime period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patentdocket@choate.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/020,285 BROMBERGETAL.

Office Action Summary Examiner Art Unit
DOUGLASJ. DUFF 3748 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHSfrom the mailing date of this communication.

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

Anyreply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)_] Responsive to communication(s)filed on
2a)L] This action is FINAL. 2b)L] This action is non-final.

3)L1 Sincethis application is in condition for allowance exceptfor formal matters, prosecution as to the merits is

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

Disposition of Claims

4)K] Claim(s) 7-25 is/are pending in the application.

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

5) Claim(s)___is/are allowed.
6)L] Claim(s)__ is/are rejected.

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

8)X] Claim(s) 1-25 are subject to restriction and/or election requirement.

Application Papers

9)L] The specification is objected to by the Examiner.
10) The drawing(s)filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.

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

 

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

11)L] The oathor declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)L] Acknowledgmentis madeofa claim for foreign priority under 35 U.S.C. § 119(a)}-(d) or(f).
a)_LJAll b)[] Some*c)] Noneof:

1.L] Certified copies of the priority documents have been received.
21 Certified copies of the priority documents have been received in Application No.
3.0] Copiesofthe certified copies of the priority documents have beenreceivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action fora list of the certified copies not received.

Attachment(s)

1) Cc Notice of References Cited (PTO-892) 4) CT Interview Summary (PTO-413)
2) [1] Noticeof Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___
3) ] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice ofInformalPatent Application

 
6) L] other:Paper No(s)/Mail Date

 
 
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090408
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Application/Control Number: 12/020,285 Page 2

Art Unit: 3748

DETAILED ACTION

Election/Restrictions

1. Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. Claims 1-14, drawn to a turbocharged engine means,classified in class

123, subclass 559.1.

I. Claims 15-25, drawn to a fuel injection means,classified in class 239,

subclass 5.

The inventions are distinct, each from the other becauseof the following reasons:

2. Inventions | and Il are unrelated. Inventions are unrelatedif it can be shownthat

they are not disclosed as capable of use together and they have different designs,

modesof operation, and effects (MPEP § 802.01 and § 806.06). In the instant case, the

different inventions have different designs (turbocharger/supercharger control system

and fuel injection structure), modes of operation (operating conditions of the intake and

fuel injector/tank operation) and effects (intake pressure and knock prevention).

3. Restriction for examination purposes as indicated is proper becauseall these

inventionslisted in this action are independentordistinct for the reasons given above

and there would be a serious search and examination burdenif restriction were not

required because one or more ofthe following reasons apply:

(a) the inventions have acquired a separate status in the art in view of their

different classification;
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(b) the inventions have acquired a separate status in the art dueto their

recognized divergent subject matter;

(c) the inventions require a different field of search (for example, searching

different classes/subclasses or electronic resources, or employing different

search queries);

(d) the prior art applicable to one invention would notlikely be applicable to

anotherinvention.

Applicant is advised that the reply to this requirement to be complete must

include(i) an election of a invention to be examined even though the requirement

may be traversed (37 CFR 1.143) and(ii) identification of the claims encompassing

the elected invention.

The election of an invention may be madewith or without traverse. To reserve a

right to petition, the election must be made with traverse. If the reply does notdistinctly

and specifically point out supposed errors in the restriction requirement, the election

shall be treated as an election without traverse. Traversal must be presented at the time

of election in order to be considered timely. Failure to timely traverse the requirement

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after

the election, applicant must indicate which of these claims are readable on the elected

invention.

If claims are added after the election, applicant must indicate which of these

claims are readable uponthe elected invention.
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Should applicant traverse on the groundthat the inventions are not patentably

distinct, applicant should submit evidenceor identify such evidence now of record

showing the inventions to be obvious variants or clearly admit on the record thatthis is

the case. In either instance, if the examinerfinds one of the inventions unpatentable

overthe priorart, the evidence or admission may be usedin a rejection under 35 U.S.C.

103(a) of the other invention.

4. Applicant is reminded that upon the cancellation of claims to a non-elected

invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one

or more of the currently named inventors is no longer an inventorof at least one claim

remaining in the application. Any amendmentof inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to DOUGLAS J. DUFF whose telephone numberis

(571)272-3459. The examiner can normally be reached on M-Th 7 AM - 5 PM.

If attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the

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

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

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

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

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/ThomasE. Denion/

Supervisory Patent Examiner, Art Unit 3748

/Douglas J Duff/
Examiner, Art Unit 3748
4/8/09
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Leslie Bromberg Examiner: Douglas J. Duff
Serial No.: 12/020285 Art Unit: 3748

Filing Date: January 25, 2008 Confirmation No. 1610
Title: OPTIMIZED FUEL MANAGEMENTSYSTEM FOR DIRECT

INJECTION ETHANOL ENHANCEMENTOF GASOLINE

ENGINES

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Madam:

RESPONSE TO ELECTION REQUIREMENT

In response to the election requirement set forth in the Office Action mailed

April 16, 2009, Applicant hereby elects invention 1 for examination purposes. Invention 1

includes claims 1-14. This election is being made without traverse.

Respectfully submitted,

/Sam Pasternack, Ph.D./

Sam Pasternack, Ph.D.

Registration No. 29,576

 

Date: May 8, 2009

Patent Department
CHOATE, HALL & STEWART

Exchange Place
53 State Street

Boston, MA 02109-2804

Tel: (617) 248-5000
Fax: (617) 248-4000

4481663v1
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Application No. Applicant(s)

12/020,285 BROMBERGETAL.

Office Action Summary Examiner Art Unit
DOUGLASJ. DUFF 3748 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHSfrom the mailing date of this communication.

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

Anyreply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 08 May 2008.
2a)L] This action is FINAL. 2b)X] This action is non-final.

3)L1 Sincethis application is in condition for allowance exceptfor formal matters, prosecution as to the merits is

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

Disposition of Claims

4)K] Claim(s) 7-74 is/are pending in the application.

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

5)\L] Claim(s) is/are allowed.
6)X] Claim(s) 1-6 and 9-14 is/are rejected.

7)Claim(s)7,8 is/are objected to.
8)L] Claim(s)___are subjectto restriction and/or election requirement.

 

Application Papers

9)L] The specification is objected to by the Examiner.
10) The drawing(s)filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.

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

 

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

11)L] The oathor declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)L] Acknowledgmentis madeofa claim for foreign priority under 35 U.S.C. § 119(a)}-(d) or(f).
a)_LJAll b)[] Some*c)] Noneof:

1.L] Certified copies of the priority documents have been received.
21 Certified copies of the priority documents have been received in Application No.
3.0] Copiesofthe certified copies of the priority documents have beenreceivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action fora list of the certified copies not received.

Attachment(s)

1) Xx Notice of References Cited (PTO-892) 4) CT Interview Summary (PTO-413)
2) [1] Noticeof Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___
3) ] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice ofInformalPatent Application

 
6) L] other:Paper No(s)/Mail Date

 
 
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090830
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DETAILED ACTION

Claim Rejections - 35 USC § 112

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

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

2. Claim 6 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite

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

regards as the invention. The claimed phrase “than would ordinarily be used”is not

definite as it does not distinctly claim an amount that would be considered ordinary.

Given the multiple configurations of these diverse fuel engines, a person having

ordinary skill in the art would not be able to ascertain an ordinary amount used.

Claim Rejections - 35 USC § 103

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

obviousnessrejections set forth in this Office action:

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

4. Claims 1-6 and 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Gray, Jr. et al. (US 6651432) in view of Mochizuki et al. (US 5131228). Regarding

claims 1 and 5, Gray, Jr. et al. discloses a turbocharged (27) or supercharged spark

ignition engine wherein a mixture is directly injected from a first source (23) and there is

also a meansfor independently controlling fueling with gasoline from a second source

(53) comprising a spark ignition engine; a turbocharger or supercharger; a meansfor
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directly injecting a gasoline mixture from the first source into at least one cylinder; a

meansfor fueling the engine with gasoline from the second source; further wherein

under somedriving conditions the manifold pressure is greater than 2 bar(col. 8, lines

62-67); and wherein the engine is operated at a substantially stoichiometric fuel/air ratio

during at least part the operating time (col. 10, lines 24-32). Gray, Jr. et al. discloses an

ethanol-gasoline mixture to be directly injected (col. 10, lines 34-49), but fails to

specifically disclose a meansfor directly injecting a liquid ethanol-gasoline mixture from

the first source into at least one cylinder wherein the energy fraction in the cylinder that

is provided by the directly injected ethanol is at least 20 % and fails to disclose the

maximum level of pressure increase from the turbocharger is decreased when an

ethanol/gasoline ratio is lowered.

5. Mochizuki et al. teaches a meansfor directly injecting a liquid ethanol-gasoline

mixture from the first source into at least one cylinder wherein the energy fraction in the

cylinder that is provided by the directly injected ethanolis at least 20 % (Figure 4). It

would have been obviousfor a person having ordinaryskill in the art at the time the

invention was madeto utilize an ethanol-gasoline mixture with an energyfraction of

ethanol of at least 20% directly injected into the first source cylinder injector of Gray, Jr.

et al. in order to avoid auto-ignition of the mixture of the supercharged engineof Gray,

Jr. et al. (col. 4, lines 41-50).

6. Additionally, Mochizuki et al. teaches a supercharged engine wherein the

maximumlevel of pressure increase from the supercharger is decreased when an

ethanol/gasoline ratio is lowered (col. 4, lines 41-50). It would have been obvious for a
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person having ordinary skill in the art at the time the invention was madeto utilize the

lowering of maximum supercharger pressure when the ethanol/gasoline ratio is lowered

in order to avoid engine knock dueto the lowering of octane of the fuel mixture.

7. Regarding claims 2-4, the modified Gray, Jr. et al. device discloses the maximum

pressure increase is decreased soasto prevent knock(col. 4, lines 41-50), the spark

retard is increased when the ethanol/gasoline ratio is lowered (claim 26) and the

compression ratio is 11 or greater (claim 21).

8. Regarding claims 6 and 9-14, the modified Gray, Jr. et al. device discloses

wherein more gasoline from the second source than would ordinarily be used is

employed during the first 30 seconds of engine operation (Gray, an inherentrich air/fuel

ratio upon cold startup), wherein the level of turbocharging is decreased so as to reduce

the amount of the ethanol/gasoline mixture from the first source that is needed to

prevent knock(col. 4, lines 41-50), wherein the usage of the ethanol/gasoline mixture

from thefirst source is determined by the amountof fuel in the first source (fuel supply),

wherein the usageof the mixture from thefirst source is determinedby the driver

(demand/throttle), wherein the spark retard is changed whenthe ethanol/gasoline ratio

is changed (col. 6, lines 29-31), wherein the fuel/air ratio in the engineis rich at high

loads and wherein the gasoline from the second sourceis port fuel injected (col. 4, lines

13-40).
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Allowable Subject Matter

9. Claims 7 and 8 are objected to as being dependent upon a rejected base claim,

but would be allowable if rewritten in independentform including all of the limitations of

the base claim and any intervening claims.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to DOUGLAS J. DUFF whose telephone numberis

(571)272-3459. The examiner can normally be reached on M-Th 7 AM - 5 PM.

If attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

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 accessto the Private PAIR system, contact the Electronic

Business Center (EBC)at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system,call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/ThomasE. Denion/

Supervisory Patent Examiner, Art Unit 3748

/Douglas J Duff
Examiner, Art Unit 3748

FORD Ex. 1126, page 76
IPR2020-00013



FORD Ex. 1126, page 77
                       IPR2020-00013

Application/Control Number: 12/020,285 Page 6

Art Unit: 3748

8/30/09
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ATTORNEY DOCKET NO.: 0492611-0828 (MITCON11381)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Leslie Bromberg Examiner: Douglas J. Duff
Serial No.: 12/020285 Art Unit: 3748

Filing Date: January 25, 2008 Confirmation No. 1610
Title: OPTIMIZED FUEL MANAGEMENTSYSTEM FOR DIRECT

INJECTION ETHANOL ENHANCEMENTOF GASOLINE

ENGINES

VIA EFS WEB FILING —- WWW.USPTO.GOV

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

AMENDMENT

In response to the office action mailed September 4, 2009 please Amend the Application

as follows:

Amendmentto the Claims begin on page 2;

Remarksbegin on page6;

4546649v1
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Listing of Claims

1. (Original) A turbocharged or supercharged spark ignition engine whichis fueled by a directly

injected mixture of ethanol and gasoline wherein under some operating conditions the

ethanol energy fraction is at least 20% and wherein manifold pressure is at least 2 bar and;

wherein the maximum level of pressure increase from the turbocharger or superchargeris

decreased whenthe ethanol/gasoline ratio is lowered.

2. (Original) The engine system of claim 1 wherein the maximum level of pressure increase is

decreased so as to prevent knock.

3. (Original) The engine system of claim 1 wherein spark retard is increased when the

ethanol/gasoline ratio is lowered.

4. (Original)The engine system of claim 1 wherein the compressionratio is 11 or greater.

5. (Original)A turbocharged or supercharged spark ignition engine wherein an ethanol-gasoline

mixture is directly injected fromafirst source andthere is also a means for independently

controlling fueling with gasoline from a second source comprising:

a spark ignition engine;

a turbocharger or supercharger;

a meansfor directly injecting a liquid cthanol-gasoline mixture from thefirst source into at

least one cylinder;

a meansfor fueling the engine with gasoline from the second source;

wherein the energy fraction in the cylinder that is provided by the directly injected ethanolis

at least 20 % and further whercin under some driving conditions the manifold pressure is

greater than 2 bar; and

wherein the engine is operated at a substantially stoichiometric fuel/air ratio during at least

part the operating time.

6. (Cancelled)

-2-
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7.

10.

l —

m i)

13.

14,

15.

16.

17,

(Original) The engine system of claim 5 wherein the engineis started up with only the

gasoline from the second source.

(Original) The engine system of claim 5 wherein under some driving conditions the engine is

operated with only the directly injected ethanol —gasoline mixture from the first source.

(Original) The engine system of claim 5 wherein the level of turbocharging or supercharging

is decreased so as to reduce the amountof the ethanol-gasoline mixture from the first source

that is needed to prevent knock.

(Original) The engine system of claim 5 wherein the usage of the ethanol-gasoline mixture

from the first source is determined by the amountof fuel in thefirst source.

. (Original) The engine system of claim 5 wherein the usage of the ethanol-gasoline mixture

from the first source is determined bythe driver.

. (Original) The engine system of claim 5 wherein spark retard is changed when the

ethanol/gasoline ratio is changed.

(Original) The engine system of claim 5 wherein the fuel/air ratio in the engineis rich at high

loads.

(Original) The engine system of claim 5 wherein the gasoline from the second sourceis port

fuel injected.

(Withdrawn) A turbocharged or supercharged spark ignition engine wherein ethanolis

separated onboard from an ethanol-gasoline mixture which is stored in a fuel tank and

wherein the separated cthanolis directly injected into the engine and;

wherein the mixture in the fuel tank that is not separated is used to fuel the engine using a

fuel injection system that is controlled separately from a direct injection system for direct

injection of the separated ethanol.

(Withdrawn) The turbocharged or supercharged spark ignition engine system of claim 15

wherein the mixture from the fuel tank that is not separated is port fuel injected.

(Withdrawn) The turbocharged or supercharged spark ignition engine of claim 15 wherein

the ratio of the directly injected ethanol that is separated onboard to the nonseparated mixture

-3-
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that is used for separately controlled fueling of the engine increases with increasing torque

and wherein during at least part of the operating time the fuel/air ratio in the engine is

maintained at a substantially stoichiometric ratio as the torque is increased.

18. (Withdrawn) The turbocharged or supercharged spark ignition engine system of claim 15

wherein a porous membraneis used for separation.

19. (Withdrawn) The turbocharged or supercharged spark ignition engine of claim 15 wherein a

transfusion membraneis used for separation.

20. (Withdrawn) A turbocharged or supercharged spark ignition engine system wherein a

mixture of alcohol and gasoline is directly injected from a single injector and wherein the

alcohol/gasoline ratio is increased as the torque is increased so as to prevent knock and

wherein during at least part of the operating time the fuel/air ratio in the engine is maintained

at a stoichiometric fuel/air ratio as the alcohol/gasoline ratio is changed.

21. (Withdrawn) The turbocharged or supercharged spark ignition engine system of claim 20

wherein the injector has one nozzle and two valves and these valves are used to vary the

alcohol/gasolineratio.

tN ro . (Withdrawn) The turbocharged or supercharged spark ignition engine system of claim 20

wherein the gasoline and alcohol are mixed outside of an injector with a single nozzle.

23. (Withdrawn) The turbocharged or supercharged engine system of claim 22 where the volume

between the mixing point and the nozzle is minimizedto allow for fast response change of

the alcohol/gasoline mixture as the torque increases.

24. (Withdrawn) The turbocharged or supercharged engine system of claim 20 where the injector
has

two nozzles.

25. (Withdrawn) A turbocharged or supercharged engine wherein alcoholis directly injected

from a first source and wherein the engineis also fueled with gasoline from a second source

and wherein the ratio of volumesofthefirst and second sources can be varied and wherein

the alcohol/gasoline ratio is adjusted so as to prevent knock.

4546649v1
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Remarks

Re-examination and reconsideration of the rejections are hereby requested.

Claims 1-25 are pending in the Application. Claims 15-25 have been withdrawn as

directed to a non- elected invention. Claims 1-6 and 9-14 stand rejected. Claims 7 and 8 have

been objected to as being dependent upon a rejected base claim but would be allowableif re-

written into independent form includingall of the limitations of the base claim and any

intervening claims. Claim 6 hasalso been rejected under 35 USC $112, 2"* Paragraph, as being

indefinite. To move prosecution forward, Claim 6 is being cancelled herein.

The present invention is directed to an optimized fucl management system for direct-

injection ethanol enhancementof gasoline engines. Independent Claim 1 requires that a turbo-

charged or super-charged spark ignition engine be fueled by a directly-injected mixture of

ethanol and gasoline. Under some operating conditions the ethanol energy fraction is at least

20% and the manifold pressure is at least 2 bar. The maximum level of pressure increase from

the turbo-charger or super-charger is decreased when the ethanol/gasolineratio is lowered.

Independent Claim 5 is directed to a turbo-charged or super-charged spark ignition engine in

which an ethanol/gasoline mixture is directly injected from a first source and means are provided

for independently controlling fueling with gasoline from a second source. This Claim also

requires that the engine be operated at a substantially stoichiometric fuel/air ratio during at least

part of the operating time.

The present invention allows the amount of ethanolthat is mixed with gasoline to be

controlled depending on torque requirements of the engine and the maximum level of pressure 1s

decreased when the ethanol/gasoline ratio is lowered. The present invention allows the engine to

be down-sized considerably by utilizing ethanol as an anti-knock agent thereby permitting higher

compressionratios and higher boost pressures than could be achieved without the introduction of

alcohol.

Claims 1-6 and 9-14 stand rejected under the 35 USC §103(a) as being unpatentable over

Gray, Jr., et al US Patent No.: 651,432 in view Mochizuki, US Patent No.: 5131228. Gray is

directed to a controlled temperature combustion engine in which combustion temperatureis

controlled to be below approximatcly 2100°K so as to prevent the formation of oxides of

-5-
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nitrogen whichare pollutants. It is important to recognize that Gray does not teach introducing a

mixture of ethanol and gasoline into the engine. In fact, Gray does not teach the mixing of any

fuels whatsoever. The only mixture referred to is a mixture of a single fuel with charge air.

Gray discloses three embodiments. A first embodiment uscs a fucl such as conventional diesel

fuel. The second embodimentutilizes a fuel characterized by a relatively high octane and

relatively low cetane such as conventional gasoline fuel. No mixture is taught. A third

embodimentin Gray utilizes a very high octane fuel such as methanol, ethanol or certain

gasolincs. Again, no mixture is taught whatsoever.

Near the bottom of page 2 of the Office Action, the examinerasserts that Gray discloses

that a mixture is directly injected. Again, the only mixture taught by Gray is a mixture of one of

the fuels from the three embodiments along with the charge air to promote combustion. Thus,

Gray docs not mect the limitation in Claim 1 of an cngine fucled by a directly injected mixture of

ethanol and gasoline. Nor does Gray meet the limitation in independent Claim 5 of a directly

injected ethanol/gasoline mixture, nor a meansfor fueling the engine with gasoline from a

second source. It is submitted that the primary reference to Gray lacks the material teaching of

introducing a mixture of gasoline and ethanol into the engine. The examiner has combinedthis

flawed primary reference with the reference to Mochizuki, et al. Mochizuki is directed to a

control apparatus for a turbo-charged alcohol engine. In Mochizuki, an alcohol/gasoline mixture

that is of fixed proportionis injected into the engine. A detector determines the concentration of

alcohol and determines an appropriate boost pressure. In Mochizuki, the relative amount of

alcohol cannot be altered. It is merely the amount that happens to have been putinto the fuel

tank. This is unlike the present invention in which the alcohol to gasoline ratio is adjusted

depending on operating conditions. In summary, Gray lacks any teaching of introducing a

directly injected mixture of ethanol and gasoline into an engine. Thus this material limitationis

totally lacking. It is submitted that Claims 1-5 and 9-14 are patentable over the prior art. It is

noted that Claim 7 and 8 are directed to allowable subject matter and applicant reserves the right

to rewrite those claims into independent form at a later stage if necessary.
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For the foregoing reasons,it is submitted that the pending claimsare in condition for

allowance and early favorable action is requested.

Respectfully submitted,

/Sam Pasternack, Ph.D./

Sam Pasternack, Ph.D.

Registration No. 29,576

 

Date: December4, 2009

Patent Department
CHOATE, HALL & STEWART
TwoInternational Place

Boston, MA 02110
Tel: (617) 248-5000
Fax: (617) 502-5002
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Docket No.: 0492611-0828 (MIT-11381CON)

 

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Patent Application of:
Leslie Bromberg

Application No.: 12/020,285 Confirmation No.: 1610

Filed: January 25, 2008 Art Unit: 3748

For: OPTIMIZED FUEL MANAGEMENT Examiner: Duff, Douglas J.
SYSTEM FOR DIRECT INJECTION

ETHANOL ENHANCEMENT OF

GASOLINE ENGINES

INFORMATION DISCLOSURE STATEMENT (IDS 

MS Amendment

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and Trademark

Office is hereby directed to the referenceslisted on the attached PTO/SB/08. It is respectfully

requested that the information be expressly considered during the prosecution ofthis application,

and that the references be made of record therein and appear among the “References Cited” on

any patent to issue therefrom.

This Information Disclosure Statement is filed more than three months after the U.S.

filing date, OR more than three monthsafter the date of entry of the national stage of a PCT

application, AND after the mailing date ofthe first Office Action on the merits, whichever

occursfirst, but before the mailing date of a Final Office Action or Notice of Allowance (37

CER 1.97(c)).

In accordance with 37 CFR 1.98(a)(2)\(i1), Applicant has not submitted copies of U.S.

patents and U.S. patent applications. Applicant submits herewith copics of forcign patents and

non-patent literature in accordance with 37 CFR 1.98(a)(2).

45815281
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Application No.: 12/020,285 2 Docket No.: 0492611-0828 (MIT-11381CON)

In accordance with 37 CFR 1.97(g), the filing of this Information Disclosure

Statement shall not be construed to mean that a search has been madeor that no other material

information as defined in 37 CFR 1.56(a) exists. In accordance with 37 CFR 1.97(h),the filing

of this Information Disclosure Statement shall not be construed to be an admission that any

patent, publication or other information referred to therein is “prior art” for this invention unless

specifically designated as such.

It is submitted that the Information Disclosure Statement is in compliance with 37

CFR 1.98 and the Examineris respectfully requested to considerthe listed references.

Ourcredit card payment in the amount of $180.00 covering the fee set forth in 37

CFR 1.17(p) is cncloscd. Please charge only feces that arc necessary to maintain pendency

and/or protect the filing date of the present application to our Deposit Account Number 03-1721,

referencing Attorney’s Docket Number 0492611-0828(MIT-11381CON). No authorization is

given to charge any other fees. To the extent that there are any discrepancies between what

Applicant has paid with the filing of the present Application and what the USPTO believesis

owed, Applicant respectfully requests that a Notice be issued explaining any such discrepancy.

Dated: December 4, 2009 Respectfully submitted,
/Sam Pasternack/

 

Sam Pasternack, PhD

Registration No. 29,576
Attorney for Applicant

CHOATE, HALL & STEWART, LLP
TwoInternational Place

Boston, Massachusetts 02110

(617) 248-5000
(617) 502-5002
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Usedin Lieu of PTO/SB/O08A/B
(Based on PTO 10-07 version)

12/020,285

INFORMATION DISCLOSURE [Fiingoae [January 25, 2008
STATEMENTBY APPLICANT

anu—————*dsas
(Use as many sheets as necessary) Examiner Name Duff. Douglas J.

Attorney Docket Number 104926 11-0828 (MITCON11381)

*EXAMINER:Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * CITE NO.: Those application(s) which are marked with an single asterisk (*) next
to the Cite No. are not supplied (under 37 CFR 1.98(a}(2)(ili)) because that application was filed after June 30, 2003 oris available in the IFW. ‘' Applicant's
unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents ats or MPEP 901.04. * Enter Office that issued
the document, by the two-letter cade (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must
precede the serial numberof the patent document. ° Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if
possible. ® Applicant is to place a check mark here if English language Translation is attached.

NON PATENTLITERATURE DOCUMENTS

Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the iter (book,
magazine, journal, serial, syrnposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T

and/or country where published.
MODAKet al., Engine Cooling by Direct Injection of Cooling Water, Society of Automotive
Engineers, Inc. 700887
Lecointe et al., "Downsizing a gasoline engine using turbocharging with direct injection" SAE
paper 2003-01-0542.
GRANDINet al., Replacing Fuel Enrichment in a Turbo Charged SI Engine: Lean Burn or
Cooled EGR, Society of Automotive Engineers, Inc. 199-01-3505

  
 

Examiner
  

C4 GRANDINet al., Knock Suppression in a Turbocharged SI Engine by Using Cooled EGR,
Society of Automotive Engineers, Inc. 982476, International Fall Fuels and Lubricants MeetingS| and Exposition in San Francisco, California (October 19-22, 1998

P(eSTANetal., Internal Mixture Formation and Combustion — from Gasoline to Ethanol, Societyof Automotive Engineers, Inc. 2001-01-1207s

P(eYUKSELet al., "The Use of Ethanol-Gasoline Blend as a Fuel in an SI Engine," RenewableEnergy, Vol. 29 (2004) pp. 1181-1191.
C7 H. J. Curran et al., "A comprehensive modeling study of iso-octane oxidation," Combustion

and Flame 129:263-280 (2002) pp. 253-280.
C8 International Search Report and The Written Opinion of the International Searching Authority

for PCT/US05/41317, mailed on April 6, 2006
cg International Search Report and The Written Opinion of the International Searching Authority

for PCT/US06/12750, mailed on June 28, 2007

  

 

J. Stokes et al., "A gasoline engine concept for improved fuel economy- the lean-boost
system,” SAE paper 2001-01-2902, pp. 1-12.a

C11 J.B. Heywood, “Internal Combusion Engine Fundamentals," McGrawHill, 1988, page 477.
C12 |LoRUSSOet al., Direct Injection Ignition Assisted Alcohol Engine, Society of Automotive

Engineers, Inc. 880495, International Congress and Exposition in Detroit Michigan (February
29-March 4, 1998

|ss[c13|Yuksel et al., Renewable Energy, volume 29, issue 7, June 2004, pages 1181-1191

|[et PCTInternational Search Report and Written Opinion, Application No. PCT/IBO7/03004, July9, 2008.
C15 |PCT International Search Report and Written Opinion, Application No. PCT/US07/05777,

March 24, 2008.
C16 |PCTInternational Search Report and Written Opinion, Application No. PCT/US07/74227,

February 25, 2008.

|PCTInternational Search Report and Written Opinion, Application No. PCT/US08/69171,October 3, 2008.
C18 USPTOFinal Office Action, Application No. 10/991,774, September 27, 2006.

-—_|et2_] USPTOFinal Office Action, Application No. 11/682,372, October 17, 2008.C20 [USPTO Non-FinalOffice Action, Application No. 10/991,774, April 25, 2006.

C21 USPTO Non-Final Office Action, Application No. 10/991,774, May 25, 2007.
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Examiner Name Duff, Douglas J.

Attorney Docket Number 104926 11-0828 (MITCON11381)

(Use as many Sheets as necessary)

 

 C22 USPTO Non-Final Office Action, Application No. 11/100,026, August 3, 2006.
C23 USPTO Non-Final Office Action, Application No. 11/229,755, March 22, 2007.

USPTO Non-Final Office Action, Application No. 11/229,755, October 4, 2007

C25 USPTO Non-Final Office Action, Application No. 11/682,372, January 2, 2008.
C26

2
  USPTONon-Final Office Action, Application No. 11/684100, June 3, 2008.

C27 _|USPTO NOn-FinalOffice Action, Application No. 11/840,719, July 11, 2008.
C28 USPTONotice of Allowance, Application No. 11/684,100, March 3, 2009.

*EXAMINER:Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
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PCT
NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

 
 

 
 

  
  

  
 
  

To:
SAM PASTERNACK

CHOATE, HALL & STUART LLP
TWO INTERNATIONAL PLACE

BOSTON, MA 021Knowd Claws
Docketed
Due doveetersT

Applicant’ Ps file ref
unos FOR FURTHER ACTION_See paragraphs 1 and 4 below

 
 
 
 

  
 

  
Date of mailing
(day/month/year) 

  International application No. International filing date
PCT/US05/41317 (day/month/year) 14 November 2005 (14.11.2005)

Applicant
MASSACHUSETTSINSTITUTE OF TECHNOLOGY

  

 
  
  
  

  
  

  
  
  

   
  
  
  
 
  
  
  
  
  
  

  
 

The applicantis hereby notified that the international search report and the written opinion of the International Searching Authority
have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicantis entitled, if he so wishes, to amend the claimsofthe international application (see Rule 46):

When? The timelimitfor filing such amendments is normally two months from the date of transmittal of the international
search report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 338.82.70.

For more detailed instructions, see the notes on the accompanying sheet.

2.r| Theapplicantis hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. [| With regard to the protest against paymentof(an) additional fee(s) under Rule 40.2,the applicantis notified that:
r] the protest together with the decision thereon has been transmitted to the International Bureau together with the applicant's

request to forward the texts ofboth the protest and the decision thereon to the designated Offices.
no decision has been madeyet on the protest; the applicant will be notified as soon as a decision is made.
  Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal ofthe international application, or ofthe
priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the completion of the
technical preparations for international publication.
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has been oris to be established. These comments would also be made available to the public but not
before the expiration of 30 months from the priority date.
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postponethe entry into the national phase until 30 months from the priority date
(in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the national phase before those designated Offices.
In respect of other designated Offices, the time limit of 30 months(orlater) will apply even if no demandis filed within 19 months.
See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCTApplicant's Guide,
VolumeI, National Chapters and the WIPO Internetsite.

Name and mailing addressof the ISA/ US

ee notes on accompanying sheet)

 
 

 
 

 

 
 
   

  

  
Authorized officer
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HENRY YUEN UL ;

RES TA
ded Sur? baraearral dsAEEISOPSACHsea

Mail Stop PCT,Attn: ISA/US
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Form PCT/ISA/220 (January 2004)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

  
 
 

 
 

 

 

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
0492612-0406 ACTION as well as, where applicable,item 5 below.

Internationalapplication No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US05/41317 14 November 2005 (14.11.2005)

Applicant
MASSACHUSETTSINSTITUTE OF TECHNOLOGY

 18 November 2004 (18.11.2004)  

 
  
  
 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of ae sheets.
x It is also accompaniedby a copy of each prior art documentcited in this report. 

  
   
  
  
   

  
  
  
    
  
  

1. Basis of the Report
a. With regard to the language,the international search was carried out on the basis of:

 

the international application in the language in which it wasfiled.

[| a translation of the international application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

[| With regard to any nucleotide and/or amino acid sequencedisclosed in the international application, see Box No.I.
2. [| Certain claims were found unsearchable (See Box No. II)

; Unity of invention is lacking (See Box No.II)
4, With regard to thetitle,

the text is approved as submitted by the applicant.

DX] the text has been established by this Authority to read as follows:
Variable Ethanol Octane EnhancementofGasoline Engines

 
 With regard to the abstract,

x the text is approved as submitted by the applicant.
[| the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. Theapplicant

may, within one month from the date of mailing of this international search report, submit commentsto this Authority.

'

6. With regard to the drawings,
a. the figure of the drawingsto be published with the abstract is Figure No. 1

as suggested bythe applicant.

x as selected by this Authority, because the applicant failed to suggest a figure.
[| as selected by this Authority, because this figure better characterizes the invention.

b. [] noneofthe figuresis to be published with the abstract.
Form PCT/ISA/210 (first sheet) (April 2005)
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International application No. 
  
 
 
 
    
 
  

INTERNATIONAL SEARCH REPORT
PCT/US05/41317

 

 
 A. CLASSIFICATION OF SUBJECT MATTER

IPC(8):-F02B 75/12( 2006.01)

USPC: 123/198A,$75,1A,525
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED ,

Minimum documentation searched(classification system followed by classification symbols)
ULS. : 123/ 198A, 575, 1A, 525
 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

 

Electronic data base consulted during the international search (nameofdata base and, wherepracticable, search terms used)
NONE

 
 
 

Cc. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

  

 Relevant to claim No.

1,4,54
 

 
Citation of document, with indication, where appropriate, of the relevant passages

US 6,076,487 A (WULFFet al) 20 June 2000 (20.06.2000), column 4,lines 60-64 and
column 5, lines 3-6.
US 4,495,930 A (NAKAJIMA)29 January 1985 (29.01.1985), see entire document.

 

 
 
 

1-22,24-85

 
 

 
  

  
   
  

  
 

 
 

 

>i
US4,402,296 A (SCHWARZ) 06 September 1983 (06.09.1983), see entire document. 1-22,24-85

 
 

 Further documentsarelisted in the continuation of Box C. [J
Special categories ofcited documents:

See patent family annex.
 

 
  later documentpublished after the internationalfiling date or priority

date and not in conflict with the application but cited to understand the
“A” documentdefining the generalstate of the art which is not consideredto be of principle or theory underlying the invention

particular relevance
“x” documentofparticular relevance; the claimed invention cannot be

“g" earlier application or patent published on orafter the internationalfiling date considered novel or cannot be considered to involve an inventive stepwhenthe documentis taken alone
“L” document which may throw doubts on priority claim(s) or which is cited to

establish the publication date ofanothercitation or other special reason (as “yr documentofparticular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the document is combined

with one or more other such documents, such combination being
document referring to an oral disclosure, use, exhibition or other means obvious to a person skilled in the art  

  
 

 

document published prior to the internationalfiling date butlater than the
priority date claimed

Date ofthe actual completion of the international search

13 March 2006 (13.03.2006)
Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O, Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Form PCT/ISA/210 (second sheet) (April 2005)

document memberofthe same patent family

  
  
 

  
  

Date of mailin56mhPR2Uesearch reportAuthorized=ForHENRY YUENTelephone No. ‘J368-0861
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1. This opinion contains indicationsrelating to the followingitems:

  

  
 

Box No.I Basis of the opinion

Box No.IL Priority

Box No.IH Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. [V Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No.VI Certain documents cited

Box No. VI Certain defects in the international application
OKOMOU

Box No. VI Certain observations on the international application

2, FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an
Authority other than this one to be the IPEA and the chosen IPEAhas notified the International Bureau under Rule 66.1is(b)
that written opinionsofthis International Searching Authority will not be so considered.

 
If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expireslater.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.
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( 
International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US05/41317
 

Box No.1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:

the international application in the language in which it wasfiled

| a translation of the international application into , which is the language ofa translation furnished for the purposes of
international search (Rules 12.3(a) and 23.1(b)).

2. With regard to any nucleotide and/or amino acid sequencedisclosed in the international application and necessaryto the claimed
invention, this opinion has beenestablished on the basis of:

a. type of material

| a sequencelisting

C] table(s) related to the sequencelisting

format of material

[| on paper

L] in electronic form

time offiling/furnishing

C] contained in the international application asfiled.

L] filed together with the international application in electronic form.

[| furnished subsequently to this Authority for the purposes of search.

3. C] In addition, in the case that more than one version or copy of a sequencelisting and/or table(s) relating thereto has been filed
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the
application asfiled or does not go beyondthe application asfiled, as appropriate, were furnished.

4. Additional comments: 
Form PCT/ISA/237(Box No.1) (April 2005)
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International application No.
WRITTEN OPINION OF THE PCT/US05/41317

INTERNATIONAL SEARCHING AUTHORITY  

| Box No. V Reasoned statement under Rule 43 bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement  

1. Statement

 

 

 

 

 

Novelty (N) Claims 2,3,5-22,24-53,55-85 YES
Claims 1,4.54 NO

Inventive step (1S) Claims 2,3,5-22,24-53,55-85 YES
Claims 1,4,54 NO

Industrial applicability (LA) Claims 1-22,24-85 YES
Claims NONE NO 

 
 

  
 

 
 
 
 
 

 

 
2. Citations and explanations: 
Claims 1,4,54 lack novelty under PCT Article 33(2) as being anticipated by Wulff et al (US 6,076,487).

As to Claim 1, Wulff et al discloses fuel management system for operation of a spark ignition gasoline engine comprising: a
gasoline engine; a source of an anti-knock agent; an injector 57 for direct injection of the anti-knock agentinto a cylinder of the engine
14; and a fuel managementcontrol system 45 for controlling injection of the anti-knock agent into the cylinder to control knock.

As to Claim 4, Wulffet al discloses the anti-knock agent is selected from the group consisting of ethanol, methanol, tertiary
butyl alcohol, MTBE, ETBE and TAME.

As to Claim 54, Wulff et al discloses fuel management system for operation of a spark ignition gasoline engine comprising: a
gasoline engine; a source of an anti-knock agent; an injector 57 for direct injection of the anti-knock agentinto a cylinder of the engine
14; and a fuel managementcontrol system 45 for controlling injection of the anti-knock agent into the cylinder to control knock;
wherein the anti-knock agent is selected from the group consisting of methanol,tertiary butyl alcohol, MTBE, ETBE, and TAME.

Claims 2,3,5-22,24-53,55-85 mect the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach orfairly suggest a
measure of the amountof anti-knock agent in the source to control turbocharging, supercharging or spark retard when the amountof
anti-knock agentis low.

Claims 1-22,24-85 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter
claimed can be madeor used in industry.

Form PCIV/ISA/237 (Box No. V) (April 2005)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY _ PCT/US05/41317 

Box No. VII Certain defects in the international application
 

 

The following defects in the form or contents of the international application have been noted:

Claims 1 and 23 are objected to under PCT Rule 66.2(a)(iii) as containing the following defect(s) in the form or contents thereof:
Regarding claim 1, currently there are two claims, which are numbered 1. Regarding claim 23, currently there is no claim 23 in the
application.

 
 

 

Form PCT/ISA/237 (Box No. VII) (April 2005)

FORD Ex. 1126, page 105
IPR2020-00013



FORD Ex. 1126, page 106
                       IPR2020-00013

  

NOTES TO FORM PCT/ISA/220

ming the filing of amendments under Article 19. The
ty, the Regulations and the Administrative Instructions

These Notes are intended to give the basic instructions conce
the latter are applicable. For moreNotes are based on the requirements of the Patent Cooperation Trea

under that Treaty. In case of discrepancy between these Notes and those requirements,
detailed information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, “Article,” “Rule” and “Section”refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

ed the intemational search report and the written opinion of the Intemational
nd the claimsofthe intemational application. It should however be emphasized

s, description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need to file amendmentsofthe claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore,it should be emphasized that provisional
protectionis available in some States only (see PCTApplicant's Guide, Volume I/A, Annexes B1 and B2).

Theattention of the applicant is drawn to the factthat amendmentsto the claims underArticle 19 are not allowed where
the Intemational Searching Authority has declared, under Anticle 17(2), that no intemational search report would be
established (see PCT Applicant 's Guide, Volume I/A, paragraph 296).

The applicant has, after having receiv
Searching Authority, one opportunity to ame!
that, since all paris of the intemational application (claim

Whatparts of the international application may be amended ?
UnderArticle 19, only the claims may be amended,

During the intemational phase, the claims may also be amended(orfurther amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the Intemational Preliminary Examining Authority.

Uponentry into the national phase, all parts of the intemational application may be amended under Article 28 or,
where applicable, Article 41.

When? Within 2 months from the dateoftransmittal of the intemational search report or 16 months from thepriority date,
whichevertime limit expireslater. It should be noted, however, that the amendments will be considered as having
been received on timeif they are reccived by the Intemational Bureau after the expiration of the applicable time
limit but before the completion ofthe technical preparations for intemational publication (Rule 46.1).

Wherenotto file the amendments ?

The amendments may only be filed with the Intemational Bureau and not with the receiving Office or the
Intemational Searching Authority (Rule 46.2).

Where a demand for intemational preliminary examination has been/is filed, sce below.

How? Either by cancelling one or moreentire claims, by adding one or more new claims or by amending the textof one
or more ofthe claims asfiled.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments. differs rom the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled. no renumberingofthe other claims is required. In all cases where claimsare renumbered, they must be
renumbered consecutively (Section 205(b)).

‘The amendments must be madein the language in which the international application is to be published.

What documents must/may accompany the amendments ?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application
confused with the “Statement under Article 19(| )" (see below, under
The letter must be in English or French, at the choice of the app!
international application is English, the letter must be in English;
application is French, the letter must be in French.

and the amended claims. It should not be
“Statement under Article 19(1)”).
licant. However, if the language of the

if the language of the international

Notes to Form PCT/ISA/220(first sheet) (January 2004)
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Po px TEVER ArH CapnyPATENT COOPERATION TREATY [JOC ete a fr
From the INTERNATIONAL SEARCHING AUTHORITY Due Q.) 5 ‘)
SAM PASTERNACK PCT

CHOATE, HALL & STEWART LLP & NOTIFICATION OF TRANSMITTAL OFTWO INTERNATIONAL PLACE

BOSTON, MA 02110 eye THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rute 44.1)

D
  

Date of mailing .
(day/month/year) 9 8 J Uy] | 200 f |

Applicant’ t's file refe
04026110649ne ‘Ol ite FOR FURTHER ACTION|Seeparagraphs | and 4 below
International application No. - Internationalfiling date
PCT/US06/12750 (day/month/year) 06 April 2006 (06.04.2006)
Applicant
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
 

I. I<] The applicant is hereby notified that the international search report and the written opinion of the International Searching Authority
have been established and are transmitted herewith.

Filing of amendments and statement under Article 19;
The applicantis entitled, if he so wishes, to amend the claims ofthe international application (see Rule 46):

When?=The time limit for filing such amendments is normally two months frorn the date oftransmittal of the international
search report.

Where? Directly to the Intemational Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 338.82.70.

For more detailed instructions, see the notes on the accompanying sheel.

2. [| The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. LE] With regard to the protest against payment of(an) additional fee(s) under Rule 40.2, the applicantis notified that:
CJ the protest together with the decision thereon has been transmitted to the International Bureau together with the applicant's

request to forward the texts of both the protest and the decision thereon to the designated Offices.
no decision has been madeyet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

Shortly afer the expiration of 18 months from the priority date, the international application will be published by the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the completion of the
technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
Intemational Bureau. The International Bureau will send a copy of such commentsto all designated Offices unless an international
preliminary examination report has been or is to be established. These comments would also be made available to the public but not
before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a dernand for international preliminary
examination mustbe filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date
(in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demandis filed within 19 months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's Guide,
Volume II, National Chapters and the WIPO Internetsite.

Nameand mailing address of the ISA/ US
Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 223 13-1450

Facsimile No. (571) 273-3201

Form PCT/ISA/220 (January 2004) (See notes on accompanying sheet)
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‘ \ (

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)
 

Applicant’s or agent's file reference
0492611-0617

International application No.
PCT/US06/12750

Applicant
MASSACHUSETTSINSTITUTE OF TECHNOLOGY

FOR FURTHER see Form PCT/ISA/220
ACTION as well as, where applicable, item 5 below.   

  Internationalfiling date (day/month/year)
06 April 2006 (06.04.2006)

(Earliest) Priority Date (day/nonth/year)
06 April 2005 (06.04.2005)

   
    a|  

This international search report has been prepared bythis International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of a sheets.
It is also accompanied by a copyof each prior art documentcited in this report. 

|. Basis of the Report
a. With regard to the Janguage, the international search was carried out on the basis of: 

 
the international application in the language in which it was filed.

 

| a translation of the international application into » whichis the language
— ofa translation furnished for the purposesof international search (Rules 12.3(a) and 23.1(b))

b. With regard to any nucleotide and/or amino acid sequencedisclosed in the international application, see Box No.I.

2. |... Certain claims were found unsearchable (See Box No. I!)

3. |. Unity of inventionis lacking (See Box No. ID
4, With regardto the title,  

the text is approved as submitted by the applicant.

bx] the text has been established by this Authority to read as follows:
DIRECT INJECTION ETHANOL ENHANCEMENT OF GASOLINE ENGINES

 

5. With regard to the abstract,

the text is approved as submitted by the applicant.

[| the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. [V. Theapplicant
may, within one month from the date of mailing ofthis international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawingsto be published with the abstract is Figure No. 3

as suggested by the applicant.

as selected by this Authority, because the applicant failed to suggest a figure.

[] as selected by this Authority, because this figure better characterizes the invention.
b.[| noneofthe figures is to be published with the abstract.

 
   

Form PCT/ISA/210 (first sheet) (April 2005)
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International application No. INTERNATIONAL SEARCH REPORT
PCT/US06/12750 

 
 
 

A. CLASSIFICATION OF SUBJECT MATTER

IPC: F02B 77/04( 2006.01) Z
USPC: 123/198A,435,406.29,406.47,25C,559,]

According to International Patent Classification (IPC) or to both national classification and IPC

 

 

 
 
 
 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 123/198A,435,406.29,406.47,25C,559.1
 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

tu 
 

Electronic data base consulted during the international search (nameofdata base and, where practicable, search terms used)NONE

  
 

  
DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

 

 Relevant to claim No. Citation of document, with indication, where appropriate, of the relevant passages 

  
 
 

x US 6,513,505 B2 (WATANABEetal) 04 February 2003 (04.02.2003), column5, lines 45- 1,2,17,36
66.

A US 4,541,383 A (JESSEL) 17 September 1985 (17.09.1985), column 1, lines 10-20. 1-51

A US 5,937,799 A (BINION) 17 August 1999 (17.08.1999), column 8, lines 20-35. 1-51

 
   [| See patent family annex.

* Special categories ofcited documents: “" later documentpublished after the internationalfiling date orpriority

[] Further documents arelisted in the continuation of Box C. 

date and notin conflict with the application but cited to understand the
“A” document defining the generalstate of the art which is not considered to be of principle or theary underlying the invention

particular relevance
“x documentofparticular relevance; the claimed invention cannot be

“E" earlier application or patent published onorafter the internationalfiling date considered novel or cannotbe considered to involve an inventive stepwhen the dacumentis taken alone

 
“L“ document which may throw doubts on priority claim(s) or whichis cited to

 
 
 

 
 

establish the publicationdate of anothercitation or other special reason (as “yr document of particular relevance; the claimed invention cannot be
specified) considered fo involve an inventive step when the documentis

combined with one or moreother such documents, such combination
“O" document referring to an oral disclosure, use, exhibition or other means being obviousto a person skilled in the art

“p"—document published prior to the internationalfiling date butlater than the “&" document memberof the same patent family
priority date claimed

Date of the actual completion of the international search

31 May 2007 (31.05.2007)
Nameand mailing address of the [SA/US

Mail Stop PCT, Atin: ISA/US
Commissionerfor Patents
P.O, Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Form PCT/ISA/210 (second sheet) (April 2005)
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PATENT COOPERATION TREAT2
From the
INTERNATIONAL SEARCHING AUTHORITY 

 
 

To:
SAM PASTERNACK
CHOATE, HALL & STEWART LLP
TWO INTERNATIONAL PLACE
BOSTON, MA 02110

PCT

WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

   
  

  
 

 
 
 

(PCT Rule 43bis.1)

D f maili
Uavmmer, 28 JUN 2007
FOR FURTHER ACTION

See paragraph 2 below

 

    
 
 

Applicant’s or agent's file reference

0492611-0617

International application No. International filing date (day/nonth/year)

 
  
 

Priority date (day/month/year)

PCT/US06/12750 06 April 2006 (06.04.2006) 06 April 2005 (06.04.2005)
International Patent Classification (IPC) or both nationalclassification and IPC

IPC: F02B 77/04( 2006.01)
USPC: _123/198A,406.29,406.47,435,559.1,25C
Applicant

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

 

 
 

    
  
  
 
 
 
 
     

1, This opinion contains indicationsrelating to the following items:

bd w& é Basis of the opinion

Box Na.I Priority

Box No. IH Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Box No. [V Lack of unity of invention

Reasoned statement under Rule 43d/s.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents citedXMLMUO
Box No. VII Certain defects in the international application

[| Box No. VIH Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion ofthe
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.151s(b)
that written opinions ofthis International Searching Authority will not be so considered.

 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicantis invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 orbefore the expiration of 22 months from thepriority date, whichever expires later.
For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

 
 

 
 

Nameand mailing address of the ISA/ US Date of completionofthis opinion
Mail Stop PCT, Attn: ISA/US
Commissioner for Patents 31 May 2007 (31.05.2007)P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201
Form PCT/ISA/237 (cover sheet) (April 2005)

 

 
(703) 308-0861

 
Telephone No.
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( 

Intemational application No.WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US06/12750  

Bex No. I Basis of this opinion 

1. With regard to the language,this opinion has been established onthe basis of:

D4 the international application in the language in which it wasfiled

C] a translation ofthe international application into , whichis the language ofa translation furnished for the purposes of
international search (Rules 12.3(a) and 23.1(b)).

2. With regard to any nucleotide and/or amino acid sequencedisclosed in the international application and necessary to the claimed
invention, this opinion has been established onthe basis of:

 
a. type of material

C] a sequencelisting

[] table(s) related to the sequencelisting

b. format of material

| on paper

[| in electronic form 
ce. time of filing/furnishing

| contained in the international application as filed.

[| filed together with the international application in electronic form.

 
[| furnished subsequently to this Authority for the purposesofsearch.

3. L] In addition, in the case that more than one version or copy of a sequencelisting and/or table(s) relating thereto has been filed
or furnished, the required statements that the information in the subsequent or additional copiesis identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

4. Additional comments:

   
Form PCT/ISA/237(Box No. 1) (April 2005)
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International application No.
WRITTEN OPINION OF THE PCT/US06/12750

INTERNATIONAL SEARCHING AUTHORITY  

Box No. V Reasoned statement under Rule 43 bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement 

1. Statement

 
 

 

 

 

Novelty (N) Claims 3-16,18-35,37-51 YES

Claims 1,2.17,36 NO

Inventive step (IS) _ Claims 3-16.18-35.37-51 YES
Claims 1,2.17.36 NO

Industrial applicability (IA) Claims 1-51 YES

Claims NONE NO
 

 

 
2. Citations and explanations:

Claims 1.2,17.36 lacks novelty under PCT Article 33(2) as being anticipated by Watanabeet al (US 6,513,505).

As to Claim |, Watanabeetal discloses fuel managementsystem for operation of a spark ignition gasoline engine comprising: a spark
ignition engine 1; a source of gasoline; a source of anti-knock agent 9 whichis a fuel; an injector 2 for direct injection of the anti-knock
agent 9 into a cylinder ta of the engine 1; and a fuel managementcontrol system 30 for controlling injection of the anti-knock agent 9
into the cylinder la to control knock, wherein the antiknock agent9 has a heat of vaporization per unit of combustion energy thatis at
least three times that of gasoline. See col. 2, lines {2-20, col. 5, lines 45-66 and col. 6, lines 1-27 and Figs. 1-6.

 

As to Claim 2, Watanabeetal discloses fuel management system for operation ofa spark ignition gasoline comprising: a spark ignition
engine 1; a source of gasoline; a source ofan anti-knock agent 9 which is a fuel an injector 2 for direct injection ofthe anti-knock agent
9 into a cylinder of the engine; and a fuel managementcontrol system 30 for controlling injection of the anti-knack agent9 into the
cylinder when engine torque is above a selected value or fraction of maximum torque where the value orfraction of maximum torque is
a function of engine speed.

 
As to Claim 17, Watanabeetal discloses wherein the anti-knock agent is ethanol and where the amountsofair, ethanol and gasoline per
cylinder per cycle are controlled so as to achieve a substantially stoichiometric fuel/ air ratio.

As to Claim 36, Watanabeet al discloses fuel management system for efficient operation ofa spark ignition gasoline engine comprising:
a gasoline engine 1; a source of an anti-knock agent9; an injector 2 for direct injection of both the anti-knock agent and the gasoline
into a cylinder of the engine; and a fuel managementcontrol system 30 for controlling injection ofthe anti-knock agentinto the cylinderto control knock.

Claims 3-16,18-35,37-51 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach orfairly suggest
wherein the maximum anti-knock agent energy fraction used during a drive cycle is between 30% and 100%. 

Claims !-51meets the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made or used in industry.

 

Form PCT/ISA/237 (Box Na. V) (April 2005)
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International application No. WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US06/12750  Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted:

Claims 4,42,48 objected to under PCT Rule 66.2(a)(iii) as containing the following defect(s) in the form or contents thereof: The inlet
valve of claim 4 lacks proper antecedent basis. The claim 42is an improper multiple dependentclaim (notin alternative format, and
dependent upon other multiple dependent claims). The claim 48, “expandable pipe and funnel”is not shown in the drawings.

 

    
 

Form PCT/ISA/237 (Box No. VII) (April 2005)
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From the INTERNATIONAL SEARCHING AUTHORITY

 
  
  
  

 
 
 
 

 

 
 To:

SAM PASTERNACK
CHOATE, HALL & STEWART
TWO INTERNATIONAL PLACE
BOSTON, MA 02110

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

  
  

 
 

Date of maili
. (day/month/year) 0) 9 JUL 2008
Applicant's or agent’s file reference
2006734-0002 FOR FURTHER ACTION|See paragraphs | and 4 below
International application No. International filing date
PCT/IB07/03004 , (day/month/year) 06 March 2007 (06.03.2007)
Applicant :
ETHANOL BOOSTING SYSTEMS. LLC . . : :

1. x The applicant is hereby notified that the international search report and the written opinion of the International Searching Authori
have been established and ae transmitted herewith. ,

 
 

 
 

  
  

  
  

  
  
  

  
  
  

  
  
  
  
  
  
  
  
  
  

  
  
  
  

  
  

 

Filing of amendments and statement underArticle 19:
The applicantis entitled, if he so wishes, to amend the claimsofthe international application (see Rule 46):

When?=Thetime limit for filing such amendments is ‘normally two months from the date of transmittal of the international
search repart.

Where? Directly to the Intemational Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.; (41-22) 338.82.70.

For more detailed instructions, see the notes on the accompanying sheet.

2, C] The applicantis hereby notified that no international search report will be established and that the declaration under
‘Article 17(2)(a) to that effect and the written opinion ofthe International Searching Authority are transmitted herewith.

3, LE] With regard to the protest against paymentof(an) additional fee(s) under Rule 40.2, the applicantis notified that:
[] the protest together with the decision thereon has been transmitted to the International Bureau together with the applicant’s .

request to forward the texts ofboth the protest and the decision thereon to the designated Offices. :
no decision has been made yet on the prdest; the applicant will be notified as soon as a decision is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the International
Bureau. If the applicant wishes to ayoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the Intemational Bureau as provided in Rules 90is.1 and 904is.3, respectively, before the completionof the
technical preparations for international publication.
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has beenoris to be established. These comments would also be made available to the public but not .
before the expiration of 30 months from thepriority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must befiled if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date
{in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the national -phase before those designated Offices.
In respect of other designated Offices, the time limit of30 months (or later) will apply even if no demandis filed within 19 months.
See the Annex to Form PCT/1B/301 and,for details about the applicable time limits, Office by Office, see the PCTApplicant's Guide,
VolumeIJ, National Chapters and the WIPO Internetsite.

Nameand mailing address of the ISA/ US"
Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O, Box 1450 :
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201 (7
Form PCT/ISA/220 (January 2004) : (See notes on accompanying sheet)

 
 
 Authorized officer

Stephen K connLane&
Telephone No. (571) 272-4383
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PCT/IB2007 03004 09.07.2008

PATENT COOPERATION TREATY

PCT
INTERNATIONAL SEARCH REPORT . a

(PCTArticle 18 and Rules 43 and 44)

4

Applicant’s or agent's file reference FOR FURTHER see Form PCTASA/220 .
2006734-0002 ACTION as well as, where applicable, item 5 below  

 

 
International application No. : Internationalfiling date (day/month/year) (Earliest) Priority Date (day/month/year)

 PCT/IB07/03004 06 March 2007 (06.03.2007) 08 March 2006 (08.03.2006)
Applicant
ETHANOL BOOSTING SYSTEMS, LLC

 
  
 

  
  
  
  

  

 
 

  
  
  
  
  

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau,

This international search report consists ofa total of L ‘sheets,
It is also accompanied by a copy of each prior art documentcited in this report. 

  1, Basis of the Report
a. With regard to the language, the international search was carried out on the basisof:

x the international application in the language in which it was filed.
[] a translation ofthe international application into , which is the language

ofa translation furnished for the purposes ofinternational search (Rules 12.3(a) and 23.1(b))
b. [] This international search report has been established taking into account the rectification of an obvieus mistake

authorized by or notified to this Authority under Rule 91 Rule 43.6dis(a)

c. [] With regard to’any nucleotide and/or amino acid sequencedisclesed in the international application, see Box No. 1.
2. [} Certain claims were found unsearchable(See Box No.1) ,
3. [| Unity of invention is lacking (See Box No. IID
4. With regard to thetitle, .

the text is approved as submitted by the applicant.
[| the text has been-established by this Authority to read as follows:

 

 With regard to the abstract, .

the text is approved as submitted by the applicant,

[| the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. [V. The applicant
may, within one month from the date of mailing ofthis international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawingsto be published with the abstract is Figure No. 1

as suggested by the applicant,

x as selected by this Authority, because the applicantfailed to suggest a figure.
[| as selected by this Authority, becausethis figure better characterizes the invention,

b. [| noneof the figures is to be published with the abstract. : 
Form PCT/ISA/210 (first sheet) (April 2007)
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to | 7 PCT/IB2007 03004 09.07.2008

International application No.
INTERNATIONAL SEARCH REPORT

_ PCT/1B07/03004

A. CLASSIFICATION OFSUBJECT MATTER
Pc; F02M 17/00( 2006.01)

USPC: 123/447

According to International Patent Classificatidn (IPC) or to both-national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols) ,
U.S. : 123/447 .

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
.

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
EAST :

C. DOCUMENTS CONSIDERED TO BE RELEVANT : .

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevantto claim No.
US 2005/0056264 Al, (WEISSMAN et al) 17 March 2005, Figure 2, claim 11. , :

US 5,560,344 A (CHAN) 1, October 1996 (01.10.1996), whole document. 
[] Further documents arelisted in the continuation ofBox C. See patent family annex.

Special categories of cited documents: later document published after the international filing date or priority
_ date and not in conflict with the application but cited to understand the

documentdefining the generalstate of the art which is not considered to be of principle or theory underlying the invention .
panicular relevance

documentofparticular relevance; the claimed invention cannot be
earlier application or patent published on orafter the internationalfiling date considered novel or cannot be considered to invalve an inventive stepwhen the documentis taken alone
document which may throw doubts on priority claim(s) or which is cited to

. establish the publication date of anothercitation or other special reason (as documentofparticular relevance; the claimed invention cannot bé
specified} considered to involve an inventive step when the document is combined

. with one or more other such documents, such combination being
document referring b an oral disclosure, use, exhibition or other means obvious to a person skilled in the art

documentpublished prior to the international fiting date butlater than the document member of the same patent familypriority date claimed

Nameand mailing address of the ISA/US Authorized officer
Mail Stop PCT, Atin: ISA/US . tACommissioner for Patents Stephen K CroninprsWVgl*P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. (571) 272-4383

Facsimile No. (571) 273-3201
Form PCT/ISA/210 (second sheet) (April 2007)
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( PCT/IB2007/(3004 09.07.2008

PATENT COOPERATION TREATY FILE COPY
PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44,1)

Date of mailing
(day/monthfyear)

Applicant’ t’s file ref
3006734.0002 soe erence FOR FURTHER ACTION|Seeparagraphs I and 4 below
International application No. International filing date
PCT/AIBO7/03004 (day/manth/year) 06 March 2007 (06.03.2007)
Applicant

ETHANOL BOOSTING SYSTEMS, LLC
The applicant is hereby notified that the international search report and the written opinion ofthe International Searching Authority
have been established and are transmitted herewith.

From the INTERNATIONAL SEARCHING AUTHORITY

 
  
  
  
 

 

 
 

 

To:
SAM PASTERNACK
CHOATE, HALL & STEWART

. TWO INTERNATIONAL PLACE
BOSTON, MA 02110

 

 

 
  
  

 

Filing of amendments and statement under Article 19:
The applicantis entitled, if he so wishes, to amend the claims ofthe international application (see Rule 46):

When?=The time limit for filing such amendments is normally two months from the date of transmittal of the international
searchreport.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 338.82.70.

For more detailed instructions, see the notes on the accompanying shect.

2, C] The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion ofthe International Searching Authority are transmitted herewith,

3, C] With regard to the protest against paymentof (an) additional fee(s) under Rule 40.2, the applicant is notified that:
C] the protesttogether with the decision thereon has beentransmitted to the Intemational Bureau together with the applicant’s

request to forward the texts of both the protest and the decision thereon to the designated Offices,
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made,

Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be publishedby the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the International Bureau as provided in Rules 906is.1 and 90dis.3, respectively, before the completion of the
technical preparations for international publication.
The applicant may submit comments, on an informal basis on the written opinion of the International Searching Authority to the
International Bureav. The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has been oris to be established. These comménts would also be made available to the public but not
before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination mustbe filed if the applicant wishes to postpone the entry into the national phase until 30 months from thepriority date
(in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the national phase before those designated Offices.
In respect of other designated Offices, the time limit of30 months(orlater) will apply even if no demandis filed within 19 months.
See the Annex to Form PCT/1B/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's Guide,
VolumeI, National Chapters and the WIPO Intemetsite.

Name and mailing address of the ISA/ US Authorized officer
Mail Stop PCT, Attn: ISA/USCommissioner for Patents Stephen K Cronin SasP.O, Box 1450

Alexandria, Virginia 22313-1450 Telephone No. (571) 272-4383Facsimile No, (571) 273-3201

Form PCTASA/220 (January 2004) (See notes on accompanying sheet)
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PCT/IB2007/ 3004 09.07.2008

PATENT COOPERATION TREATY ETTEF COPY
PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent’sfile reference FOR FURTHER see Form PCT/ISA/220
2006734-0002 ACTION as well as, where applicable, item 5 below.

International application No. Intemationalfiling date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/AIBO7/03004 06 March 2007 (06.03.2007) 08 March 2006 (08.03.2006)

Applicant
ETHANOLBOOSTING SYSTEMS, LLC 
This intemational search report has been prepared bythis International Searching Authority andis transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

 
This intemational scarch report consists of a total of sheets.

‘ It is also accompanied by a copy of each prior art documentcited in this report.

1. Basis of the Report .
a. With regard to the language,the international search was carried out on the basis of:

x] the intemational application in the language in which it was filed.
[| a translation ofthe international application into , which is the language

ofa translation furnished for the purposes ofinternational search (Rules 12.3({a) and 23.1(b))

b. C] This international search report has been established taking into accounttherectification of an obvious mistake —*
authorized by or notified to this Authority under Rule 91 Rule 43.6 bis(a)

c [| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No.I.
2. [] Certain claims were found unsearchable (See Box No.II)
3. [| Unity of invention is lacking (See Box No.MI)
4, “With regard to thetitle,

the text is approved as submitted by the applicant.

the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a,_the figure of the drawingsto be published with the abstract is Figure No. 1

as suggested by the applicant.

 
7 : :
x as selected by this Authority, because the applicantfailed to suggest a figure.

as selected by this Authority, because this figure better characterizes the invention.

b. [] none of the figuresis to be published with the abstract,
Form PCT/ISA/210 (first sheet) (April 2007)
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7 PCT/IB2007/3004 09.07.2008

INTERNATIONAL SEARCH REPORT
PCT/IB07/03004

A. CLASSIFICATION OF SUBJECT MATTER
TPC; F02M 17/00( 2006.01)

USPC: 123/447

Accordingto International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED .

Minimum documentation searched (classification system followed by classification symbols)
ULS. : 123/447

Documentation searched other than minimum documentationto the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (nameofdata base and, where practicable, search terms used)
EAST

C. DOCUMENTSCONSIDERED TO BE RELEVANT
Relevant to claim No.

Citation ofdocument, with indication, where appropriate, of the relevant passages
A US 2005/0056264 Al, (WEISSMANetal) 17 March 2005, Figure 2, claim 11.

A US 5,560,344 A (CHAN)1, October 1996 (01.10,1996), whole document.

CI Further documents are listed in the continuation of Box C, See patent family annex.Special categories of cited documents: later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the

document defining the general state of the art which is not considered to be of principle or theory underlying the invention
particular relevance

. documentofparticular relevance; the claimed invention cannot be
earlier application or patent published onor afler the internationalfiling date considered novel or cannot be consideredto involve an inventive step

when the documentis taken alone .
document which may throw doubts on priority claim(s) or which is cited to
establish the publication date of another citation or other special reason (a5 . documentofparticular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the document is combined

with one or more other such documents, such combination being
documentreferring to an oral disclosure, use, exhibition or ather means obvious to 8 person skilled in the art

document published prior to the internationalfiling date but later than the ” document memberofthe same patent family
priority date claimed

Nameand mailing address ofthe ISA/US Authorized officer
Mail Stop PCT, Attn: ISA/US

Date ofthe actual completion ofthe international search Date of mailing of the international search report.
08. June 2008 (08.06.2008

Commissionerfor Patents Stephen K CroninP.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. (571) 272-4383

Facsimile No. (571) 273-3201
Form PCT/ISA/210 (second sheet) (April 2007)
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( PCT/IB2007/, 3004 09.07.2008
PATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY FILE COPY
Bs PCTSAM PASTERNACK.

| CHOATE, HALL & STEWART

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

  
 

  
  

  
TWO INTERNATIONAL PLACE
BOSTON, MA 02110   

 
 
 
  

(PCT Rule 43bis.1)

 
 

Date ofmailing
day/month/year

Applicant’s or agent’s file reference FOR FURTHER ACTION
h 2b

2006734-0002 See paragraph2below
International application No. Internationalfiling date (day/month/year) Priority date (day/month/year)

PCT/IB07/03004 06 March 2007 (06.03.2007) 08 March 2006 (08.03.2006)
International Patent Classification (IPC) or both nationalclassification and IPC

  

  
  
 
 

 
 

Pc: Please See Continuation Sheet
USPC: —123/447,1A,300,304,43 1,478,575,577, L98C, I9BA:70I/LO1
Applicant
ETHANOL BOOSTING SYSTEMS. LLC .

 

  
1, This opinion contains indicationsrelating to the followingitems:

Box No. I Basis ofthe opinion

Box No.I Priority

Box No. IH Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

 
Box No. VI Certain documents cited

Box No. VII Certain defects in the international application ’ |

Box No, VIE Certain observations on the international application

2, FURTHER ACTION

If a demandfor international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b)
that written opinionsof this International Searching Authority will not be so considered,

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicantis invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later.
For further options, see Form PCT/ISA/220.

3. For furtherdetails, see notes to Form PCT/ISA/220.

Nameand mailing address of the ISA/ US Date of completion of this opinion|Authorized officer
Mail Stop PCT, Atm: ISA/US .
Commissioner for Patents 08 June 2008 (08.06.2008) Stephen K CroninP.O, Box 1450 ,
Alexandria, Virginia 22313-1450 _

Facsimile No. (571) 273-3201 Telephone No. (571) 272-4383
Form PCT/ISA/237 (cover sheet) (April 2007)
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PCTINB2007K 3004 09.07.2008

International application Na.

WRITTEN OPINION OF THE mermanone FICE COPYINTERNATIONAL SEARCHING AUTHORITY PCT/B07/03

Box No. I Basis of this opinion

1, With regard to the language, this opinion has beenestablished on the basisof:

[Xx] the international applicationin the language in which it was filed
C] a translation ofthe international application into , which is the language ofa translation furnished for the purposes of

international search (Rules [2,3(a) and 23.1(b)). .
2. Cl This opinion has been established taking into accountthe rectification of an obvious mistake authorized by or notified to this

Authority under Rule 91 (Rule 43dis.1(a))
3. With regard to any nucleotide and/or amine acid sequence disclosed in the international application, this opinion has been

established on the basis of:

a. type ofmaterial

C a sequence listing

C] table(s) related to the sequencelisting

format of material

Cc] on paper

C] in electronic form

timeoffiling/furnishing

Cc] contained in the international applicationas filed.

C] filed together with the international application in electronic form.

C] furnished subsequently to this Authority for the purposes of search.

4. Cc In addition, in the case that more than one version or copy of a sequencelisting and/or table(s) relating thereto has been filed
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyondthe application as filed, as appropriate, were furnished.

5, Additional comments: 
Form PCT/ASA/237(Box No. 1) (April 2007)
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( PCT/IB2007/C 5004 09.07.2008

pemporosags{it COPY
Box No. V Reasoned statement under Rule 43 bis.1(a)(i) with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement

  
 

 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY 

 
 

 

 
  1, Statement 
 

 
  

 
 
 

 

Novelty (N) Claims 1-15 : YES
Claims NONE

 
 
 

 

Inventive step (IS) Claims 1-15 YES
Claims NONE

 
 

 
 

Industrial applicability (1A) Claims 1-15 YES
Claims NONE 

 
 

2. Citations and explanations:

Claims 1-15 meetthecriteria set out in PCT Article 33(2)-(3), because the prior art does notteach orfairly suggest claimed invention.  
  Claim 1-15 meetthe criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can

be madeor used in industry. . ’

  
  
Form PCT/ISA/237 (Box No, V) (April 2007)
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oe PCTIIB2007/. 3004 09.07.2008

WRITTEN OPINION OF THE permanent,(COPY
INTERNATIONAL SEARCHING AUTHORITY

Supplemental Box
In case the spacein any of the preceding boxes is not sufficient.

Continuation of IPC:

F02M 63/00( 2006,01),43/00( 2006.01);F02B 47/00( 2006.01),47/04( 2006.01),13/00( 2006.01),13/10( 2006.01)

  
Form PCT/ISA/237 (Supplemental Box) (April 2007)
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PATENT COOPERATION TREA. ¥ 

 From the INTERNATIONAL SEARCHING AUTHORITY PATENT DEPARIMEN
  

  
  
 
 
  
 

To: Sam Pasternack
Choate, Hall & Stewart
Two International Place
Boston, Massachusetts 02110 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(day/month/year)
 
 

 
 

 
 

Applicant’s or agent’s file reference
2006734-0003PC

International application No. Internaucual filing date
PCT/US 07/05777 | (day/month/yecr) 08 March 2007 (08.03.2007)

 
 
 

FOR FUR 4 ACTION See paragraphs | and 4 below
 

 

  

 
  

  
  
    
  
  

 
Applicant Ethanol Boosting Systems, LLC

 

1. & The applicantis hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19:
Theapplicantisentitled, if he so wishes, to amendthe claimsofthe international application (see Rule 46):

When? The time limit for filing such amendments is normally two months fromthe date of transmittal of the
international search report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 740 1435

For moredetailed instructions, see the notes on the accompanying sheet.

2, L] The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. [| With regard to the protest against payment of(an) additional fee(s) under Rule 40.2,the applicantis notified that:
the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.
  
 
  

[] no decision has been madeyet on the protest; the applicant will be notified as soon as a decision is made.

 4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90dis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.
The applicant may submit comments on an informalbasis on the written opinion ofthe International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be madeavailable to
ihe public but not before the expiration of 30 months from thepriority date.
Within 19 menthsfrom thepriority date, but only in respect of some designated Offices, a demandforinternational preliminary
examination must befiled if the applicant wishes to postponethe entry into the national phase until 30 monthsfrom thepriority
date (in some Offices evenlater); otherwise, the applicant must, within 20 monthsfrom the priority date, performthe prescribed
acts for entry into the national phase before those designated Offices. . ;
In respect of other designated Offices, the time limit of 30 months(orlater) will apply even if no demandis filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCTApplicant's
Guide, VolumeI, National Chapters and the WIPOInternet site.

  
  
    
    
  
  
  
 

 
 

  
 
 

 Nameand mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. §71-273-3201

Form PCT/SA/220 (January 2004) (See notes on accompanying sheet)

 
 Lee W. Young

  PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774  

FORD Ex. 1126, page 124
IPR2020-00013



FORD Ex. 1126, page 125
                       IPR2020-00013

 

( : (
PATENT COOPERATION TRE» .Y

From the INTERNATIONAL SEARCHING AUTHORITY

  
  

 
 ©: Sam Pasternack

Choate, Hall & Stewart
Two International Place
Boston, Massachusetts 02110 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
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(PCT Rule 44.1)
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FOR FURTHER ACTION See paragraphs I and 4 below

  
 

  
 

Date of mailing
(day/month/year)   

 
 
  
 

Applicant’s or agent’s file reference
2006734-0003PC

International application No.

PCT/US 07/05777

 
 
 

 
  
 
  

Internationalfiling date
(day/nonth/year) 08 March 2007 (08.03.2007) 

 
Applicant Ethanol Boosting Systems, LLC

The applicant is hereby notified that the international search report and the written opinion ofthe International Searching
Authority have been established and are transmitted herewith.   

  
  
  

Filing of amendments and statement under Article 19:
The applicantis entitled, if he so wishes, to amendthe claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months fromthe date of transmittal of the
international search report.Where? Directly to the International Bureau of WIPO,34 chemin des Cotonbet&) G lketeC
1211 Geneva 20, Switzerland, Facsimile No.: +4122 7401435 pm,For moredetailed instructions, see the notes on the accompanying sheet. DD) i ;WSbl. 14 Abe

2. CI The applicant is hereby notified that no international search report will be established and that the dec LitersArticle 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.
  
 

 
 

  

  
    
  

3. C] With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
CI the protest together with the decision thereon has been transmitted to the International Bureau together with the

applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.
CT] no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders /

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completionof the technical preparations for international publication.
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be madeavailable to
the public but not before the expiration of 30 months from the priority date.
Within 19 months from thepriority date, but only in respect of some designated Offices, a demand for international preliminary
examination mustbefiled if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices evenlater); otherwise, the applicant must, within 20 months from thepriority date, perform the prescribed
acts for eniry into the national phase before those designated Offices.
In respect of other designated Offices, the time limit of 30 months(or later) will apply even if no demandis filed within 19
months, .
See the Annex to Form PCT/1B/301 and,for details about the applicable timelimits, Office by Office, see the PCTApplicant’s
Guide, VolumeII, National Chapters and the WIPOInternetsite.
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Name and mailing address of the ISA/US
Mail Stop PCT,Attn: ISA/US
Commissionerfor Patents
P.O, Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 571-273-3201

Form PCT/ISA/220 (January 2004)
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PCT

INTERNATIONAL SEARCH REPORT

(PCTArticle 18 and Rules 43 and 44)

Applicant's or agent’s file reference FOR FURTHER see Form PCT/ASA/220
2006734-0003PC ACTION as well as, where applicable, item 5 below.
 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 07/05777 08 March 2007 (08.03.2007) 40 March 2006 (10.03.2006)  

Applicant
Ethanol Boosting Systems, LLC

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of JN sheets.
It is also accompanied by a copy of each prior art documentcited in this report.  

1. Basis of the report

a, With regard to the language, the international search wascarried out on the basis of:

[x] the international application in the language in which it wasfiled.
cL] a translation of the international application into whichis the language of

a translation furnished for the purposes ofinternational search (Rules 12.3(a) and 23.1(b)).

b.[} This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. [J With regard to any nucleotide and/or aminoacid sequencedisclosed in the international application, see Box No.I.

[I Certain claims were found unsearchable (see Box No.II).

| Unity of invention is lacking (see Box No.Ill).

4, With regard to the title,

the text is approved as submitted by the applicant.

CJ the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the text is approved as submitted by the applicant.

C] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a, the figure of the drawingsto be published with the abstract is Figure No. 4

[J as suggested by the applicant.
as selected by this Authority, because the applicantfailed to suggesta figure.

[| as selected by this Authority, becausethis figure better characterizes the invention.
b. LC] none of the figures is to be published with the abstract.

 
Form PCT/ISA/210 (first sheet) (April 2007)
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A.

INTERNA. «ONAL SEARCH REPORT

CLASSIFICATION OF SUBJECT MATTER

IPC(8) - FO2B 77/04 (2007.10)
USPC - 123/198A

According to International Patent Classification (IPC) or to both national classification and IPC
B, FIELDS SEARCHED

{nternational application No.
PCT/US 07/05777

 

Minimum documentation searched (classification system followed by classification symbols)
USPC: 123/198A

 

Documentation searched other than minimum documentation to the extent that such documents are includedin the fields searched
USPC: 123/198R, 406.29, 406.47 (text search - see terms below)

 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST(USPT,PGPB,EPAB,JPAB); Google Patents; Google Scholar
Search Terms: gasoline engine, ethanol, direct injection, engine knock, emissions, restart, control system, shut down, deceleration,port
injection, motor

C, DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
 

Y

-15, col 8, In 3-27col 12, In 54-56 
[| Further documents are listed in the continuation of Box C.

Calculations of Knock Suppression in Highly Turbocharged Gasolin/Ethanol Engines Using
Direct EthanolInjection (L. Bromberg etal.) 23 February 2006 (23.02.2006), entire document
especially Abstract, Section |, para {0003], Section II, para [0001], [0003], [0006]

US 4,312,310 A (Chivilo’etal.) 26 January 1982 (26.01.1982), col 2, in 20-26 and In 36-54

US 6,358,180 B14 (Kuroda etal.) 19 March 2002 (19.03.2002), Fig 4, col 3, In 65-67 to col 4, In 1

US 4,974,416 A (Taylor) 04 December 1990 (04.12.1990), col 4, In 15-21

US 6,260,525 B1 (Moyer) 17 July 2001 (17.07.2001), col 3, In 5-8

US 4,967,714 A (Inoue) 06 November. 1990 (06.11.1990), col 3, In 27-30 and In 66-67

2, 9-10, 13-18

6, 8, 13-18

1 
CI *

“An

“pr

cS

“Q”

“pr

Special categories of cited documents:
documentdefining the generalstate ofthe art which is not considered
to be ofparticular relevance
earlier application or patent but published on orafier the international
filing date
document which may throw doubts onpriority claim(s)or which is
cited to establish the publication date of another citation or other
special reason (as specified)
document referring to an oral disclosure, use, exhibition or othermeans :

document publishedpriorto the international filing date but later than
the priority date claimed

Date of the actual completionofthe international search

03 December 2007 (03.12.2007)

“pe

“ye

wyn

“ee

later documentpublished after the international filing date or priority
date and notin conflict with the application butcited to understandthe principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the documentis taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
document memberofthe same patent family

Date of mailing of the international search report

94 MAR 2008
 

Nameand mailing address of the ISA/US
Mail Stop PCT, Attn: ISA/US, Commissionerfor Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 571-273-3201

Form PCT/ISA/210 (secondsheet) (April 2007)

Authorized officer:

Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774
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PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

To: Sam Pasternack
Choate, Hall & Stewart
Two International Place

Boston, Massachusetts 02110 
 

 

 
(PCT Rule 43dis.1)

 

 
 
 

 
 

Date of maili .

(dayhmonth/vear) 24 MAR 2008
FOR FURTHER ACTION

See paragraph 2 below

 

 Applicant’s or agent’s file reference
2006734-0003PC

International application No.

PCT/US 07/05777 08 March 2007 (08.03.2007)

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - FO2B 77/04 (2007.10)
USPC - 123/198A

Applicant Ethanol Boosting Systems, LLC

 
   

 
  
 

 Priority date (day/month/year)

10 March 2006 (10.03.2006)

Internationalfiling date (day/month/year)

 
 

  
 

  
    
 

{. This opinion contains indications relating to the following items: Doc! dle om,ocKkeled
xX] Box No.I Basis ofthe opinion DBox No. {1 Priority U © 4

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V__ Reasoned statement under Rule 43dis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documentscited

Box No. VII Certain defects in the international application
HOO&OOIC

Box No. VII Certain observations on the international application

FURTHER ACTION

If a demandfor international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) exceptthat this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA hasnotified the International Bureau under Rule 66. 1is(b) that written
opinions ofthis International Searching Authority will not be so considered. /

If this opinion is, as provided above, considered to be a written opinion of the IPEA,the applicantis invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCTASA/220 or before the expiration of 22 months from the priority date, whichever expireslater.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Nameand mailing address of the ISA/US|Date of completion of this opinion Authorizedofficer:

Mail Stop PCT,Attn: ISA/US Lee W. YoungCommissionerfor Patents

P.O. Box 1450, Alexandria, Virginia 22313-1450 93 December 2007 (03.12.2007) POT Helpdesks 571-272-4900
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US 07/05777

Box No.I Basis of this opinion  

1. With regard to the language,this opinion has been established onthe basis of:

the international application in the language in which it was filed.

[] a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. [| This opinion has been established taking into accounttherectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43is. 1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. type of material

[| a sequencelisting
[| table(s) related to the sequencelisting

b. format of material

C] on paper
[| in electronic form

c. time offiling/furnishing

L| contained in the international application as filed
r| filed together with the international application in electronic form

[| furnished subsequently to this Authority for the purposes of search

4. [| In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been
filed or furmished, the required statements that the information in the subsequentor additional copies is identical to that
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments: 
Form PCT/ISA/237 (Box No. 1) (April 2007)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 07/05777

Box No. V Reasoned statement under Rule 43dis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement 

Statement

Novelty (N) Claims
Claims

 

 

Inventive step (IS) Claims
 

Claims

Industrial applicability (1A) Claims
Claims

 

 

 

2. Citations and explanations:
Claims 1, 3-4, 7 and 12 lack an inventive step under PCT Article 33(3) as being obvious overthe article entitled “Calculations of Knock
Suppression in Highly Turbocharged Gasoline/Ethanol Engines Using Direct EthanolInjection” by L. Bromberget al. (hereinafter
'‘Bromberg’) in view of US 4,312,310 A to Chivilo et al. (hereinafter ‘Chivilo’).

As perclaim 1, Bromberg discloses a fuel management system for operation of a spark ignition gasoline engine in a vehicle comprising: a
gasoline engine powering the vehicle (see Abstract); a source of gasoline for introduction into the engine (see Section Il, para [0003]); a

‘| separate source of ethanol (see Section Il, para [0003]); an injector for direct injection of the ethanolinto a cylinder of the engine (see
Section fl, para {0001]). Bromberg doesnot disclose a control systern for shutting down the engine by stopping gasoline and ethanol flow
into the engine during vehicle deceleration and idling and restarting the engine upon driver demand. Chivilo discloses a contro! system for
shutting down the engine by stopping gasoline flow into the engine during vehicle deceleration andidling and restarting the engine upon
driver demand(col 2, In 20-26 and In 36-54). It would have been obvious to one ofordinaryskill in the art to modify the fuel management
system as disclosed by Bromberg with the control system as taught by Chivilo since a major developmentin the system disclosed by
Brombergis fuel conservation and an obvious way to conserve fuel is to shut down the engine during idle or deceleration.

As perclaim 3, Bromberg further discloses the system wherein the engine uses direct ethanolinjection during a range of engine operating
conditions to prevent engine knock (see Section |, para [0003]). Bromberg does notspecifically disclose direct ethanol injection during
engine restart to prevent engine knock. However, it would have been obvious to one of ordinary skill in the art to include ethanol injection
during engine restart as one of the operating conditions since engine knock often occurs during restart and one of the objects of Bromberg
is to prevent engine knock.

As per claim 4, Bromberg discloses the system wherein the engine uses direct ethanol injection to minimize hydrocarbon emissions (see
SectionIl, para [(0006]). Bromberg does not specifically disclose direct ethanol injection during engine restart to minimize hydrocarbon
emissions. However, it would have been obvious to oneofordinary skill in the art to include ethanol Injection during engine restart to
minimize hydrocarbon emissions since hydrocarbon emissions can be high during restart and oneof the objects of Brombergis to
minimize hyrdrocarbon emissions.

As per claim 7, Bromberg further discloses the system wherein the engine is turbocharged or supercharged (see Section I!, para [0004]).

As per claim 12, Bromberg further disclose the system wherein gasoline is not used and ethanol, £85, methanol, other alcohols or a blend
thereof are used as the only fuel (see Abstract). Bromberg states direct ethanolinjection could be be used to displace gasoline.

Claims 2, 9 and 10 lack an inventive step under PCT Article 33(3) as being obvious over Brombergin view of Chivilo, further in view of US
6,358,180 B1 to Kuroda etal. (hereinafter ‘Kuroda').

As perclaim 2, Chivilo discloses a control system for shutting down the engine by stopping gasoline flow into the engine during vehicle
deceleration andidling and restarting the engine upon driver demand(col2, In 20-26 and |n 36-54). Chivilo does not specifically disclose
wherein the control system disables the shutting down of the engine during deceleration and idling when an auxiliary poweror energy
requirement exceeds a selected level. Kuroda discloses wherein the control system disables the shutting down of the engine during
deceleration and idling when an auxiliary power or energy requirement exceeds a selectedlevel(col 3, In 65-67 to col 4, In 1-15). It would
have been obviousto one of ordinary skill in the art to modify the control system as disclosed by Chivilo with the system as taught by
Kuroda, since both relate to the technology of shutting engines down to conserve fuel and since such would avoid having the engine shut
down when the batteries are unable to perform important functions such asrestarting.

As per claim 9, Kuroda further discloses the system further including a 12V motor to restart the engine after shutdown during deceleration
and/oridle (Fig 4; col 12, In 54-56).

--- Please See Continuation Sheet---

 
Form PCT/ISA/237 (Box No. V).(April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY .

PCT/US 07/05777

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient.
Continuation of: .

Box V.2. Citations and explanations:

As per claim 10, Kuroda further discloses the system including a restart motor (Fig 4; col 12, in 54-56), wherein the low voltage motoris a
low voltage motor (Fig 4 - the motor used for restarting the engine is a low voltage motor operating on 12 V).

Claim 5 lacks an inventive step under PCT Article 33(3) as being obvious over Bromberg in view of Chivilo, further in view of US 4,974,416
A (Taylor). ‘

As perclaim 5, Bromberg discloses the system wherein the engine uses direct injection (see Section [!, para [(0001]). Bromberg does not
specifically disclose the system wherein the engine usesdirect injection during engine restart to supplement port fuel injection while a fuel
film that feeds the engine is established so as to minimize energy, emissions and time required for engine restart. Taylor discloses a
system wherein the engineincludes port fuel injection while a fuelfilm that feeds the engine is established (col 4, In 15-21). It would have
been obvious to oneof ordinary skill in the art to modify the system as disclosed by Bromberg with the port fuel injection andfuelfilm as
taught by Taylor, sinceit is well known in the art to supplementport injection with direct injection and since fuelfilms are well known and
the use of such would have minimized energy, emissions and time required for engine restart.

Claims 6 and 8 lack an inventive step under PCT Article 33(3) as being obvious over Bromberg in view of Chivilo, further in view of US
6,260,525 B1 (Moyer).

As perclaim 6, Chivilo discloses a control system for shutting down the engine by stopping gasoline flow into the engine (col 2, In 20-26
and In 36-54). Chivilo does not specifically disclose the system further including a valve disabler for all engine valves. Moyerdiscloses the’
system further including a valve disablerfor all engine valves (col 3, In 5-8). It would have been obviousto one of ordinary skill in the art to
modify the system as disclosed by Chivilo and Bromberg with the valve disabler as taught by Moyer,since all relate to the technology of
shutting engines down to conserve fuel and since such would have enagled the engine to be a variable displacement engine so that when
less than maximum poweris required some cylinders can be shut down and powerincreased in the remaining cylinders which will then
operate at greaterefficiency.

As per claim 8, Bromberg further discloses the system wherein maximum manifold pressure is increased by at least a factor of two over a
non-pressure-boosted engine (see Abstract).

Claims 11 lacks an inventive step under PCT Article 33(3) as being obvious over Bromberg in view of Chivilo, furtherin view of US
4,967,714 A (Inoue).

As per claim 11, Bromberg further discloses the system wherein the ethanolis injected through a fuel injector (see Section Hl, para (0001).
Bromberdoes not specifically disclose wherein the gasoline and the ethanolare injected through the samefuel injector. Inoue discloses
the system wherein the gasoline and the ethanolare injected through the samefuelinjector (col 3, In 27-30 and In 66-67). It would have
been obviousto one of ordinary skill in the art to modify the system as disclosed by Bromberg to enable the system fo inject ethanol and
gasoline through the samefuel injector as taught by Inoue, since both relate to the technology of ethanol burning systems and since such
would have enabled the system to operate using only one fuel injector per cylinder which is a well known design to one of ordinary skill in
the art.

Claims 13-18 lack an inventive step under PCTArticle 33(3) as being obvious over Bromberg in view of Chivilo, further in view of Kuroda,
further in view of Moyer.

As per claim 13, Bromberg discloses a turbocharged spark ignition engine which uses separately controlled direct injection of ethanol and
port fuel injection of gasoline (see Abstract). Bromberg does notspecifically disclose where the engine is shut down during periods of
deceleration and idle. Kuroda discloses where the engine is shut down during periods of deceleration andidle (col 8, In 3-27). Bromberg
further discloses the engine comprisingafirst source of gasoline (see SectionIl, para [0003]); a second source of ethanol (see SectionII,
para [0003}); a gasoline engine (see Abstract). Bromberg does not specifically disclose a means to engine cylinder deactivation through
valve disabling during engine deceleration and idling. Moyer discloses a means to engine cylinder deactivation through valve disabling
(col 3, In 5-8). It would have been obvious to oneofordinary skill in the art to modify the engine as disclosed by Bromberg with the shut
down during deceleration andidle as taught by Kuroda and the disabling of the valves as taught by Moyer,since all relate to the
technology of improving fuel economy and since the disabling of the valves is well knownin the art as an effective way to shut down the
engine and since shutting down the engine during deceleration and idle is an obvious means to conservingfuel.

As per claim 14, Bromberg further discloses the turbocharged spark ignition engine (see Section Il, para [0001]) wherein the engine uses
direct ethanol injection during a range of engine operating conditions to prevent engine knock (see Section I, para [0003]). Bromberg does
not specifically disclose direct ethanol injection during engine restart to prevent engine knock. However, it would have been obviousto
one of ordinary skill in the art to include ethanolinjection during engine restart as one of the operating conditions since engine knock often
occurs during restart and oneof the objects of Bromberg is to prevent engine knock.

-~~« Please See Continuation Sheet---
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International application No.WRITTEN OPINION OF THE
PCTIUS 07/05777

INTERNATIONAL SEARCHING AUTHORITY

Supplemental Box
 

In case the space in any of the preceding boxesis not sufficient.
Continuation of:

Suplemental Box 1:

As per claim 15, Bromberg discloses the turbocharged sparkignition engine (see Section l!, para [0001]) wherein the engine usesdirect
ethanol injection to minimize hydrocarbon emissions (see Section H, para [0006]). Bromberg does not specifically disclose direct ethanol
injection during engine restart to minimize hydrocarbon emissions. However, it would have been obvious to one of ordinary skill in the art
to include ethanol injection during engine restart to minimize hydrocarbon emissions since hydrocarbon emissions can be high during
restart and one of the objects of Bromberg is to minimize hyrdrocarbon emissions.

As per claim 16, Bromberg discloses the turbocharged sparkignition engine (see Section Il, para [0001]). Bromberg does notspecifically
disclose the turbocharged spark ignition engine where a low valtage motoris used to restart the engine. Kuroda discloses the system
wherein the low voltage motoris a low voltage motor (Fig 4; col 12, In 54-56). Furthermore, it would have been obviousto one of ordinary
skill in the art to modify the engine as disclosed by Bromberg and Chivilo with the low voltage motorfor restart since most vehicles
currently operate with a 12 V battery and using a low voltage motorfor restart would not require an additional battery for operating therestart motor. .

As per claim 17, Bromberg discloses a turbocharged spark ignition engine which uses separately controlled direct injection of ethanol and
port fuel injection of gasoline (see Abstract). Bromberg does notspecifically disclose where the engine is shut down during periods of
deceleration and idle. Kuroda discloses where the engine is shut down during periods of deceleration andidle (col 8, In 3-27). Bromberg
further discloses the engine comprising a first source of gasoline (see Section Il, para [0003]); a second source of ethanol (see Section Hl,
para [0003]); a gasoline engine (see Abstract). Bromberg does notspecifically disclose a meansto disable the engine cylinders and
where direct ethanolinjection is used during engine restart and further where a low voltage motoris used for engine restart. Moyer
discloses a meansto enginecylinder deactivation through valve disabling (col 3, In 5-8). Kuroda further discloses where a low voltage
motoris used for engine restart (Fig 4; col 12, In 54-56). It would have been obviousto oneof ordinary skill in the art to modify the engine
as disclosed by Bromberg with the shut down during deceleration and idle and low voltage restart motor as taught by Kuroda andthe
disabling of the valves as taught by Moyer,since ail relate to the technology of improving fuel economy and since the disabling of the
valvesis well knownin the art as an effective way to shut down the engine and since shutting down the engine during deceleration andidle
is an obvious meansto conservingfuel.

As per claim 18. Bromberg discloses a turbocharged spark ignition engine which uses directinjection of ethanol (see Abstract). Bromberg
does notspecifically disclose where the engine is shut down during periods of deceleration and idle comprising a turbocharged spark
ignition engine; and a means to shutdownthe engine cylinders and where direct ethanolinjection is used during engine restart and further
where a low voltage motoris used for engine restart. Kuroda discloses where the engine is shut down during periods of deceleration and
idle (col 8, In 3-27). Moyer disclases a meansto engine cylinder deactivation through valve disabling (col 3, in 5-8). Kuroda further
discloses where a low voltage motoris used for engine restart (Fig 4; col 12, In 54-56). It would have been obviousto oneof ordinary skill
in the art to modify the engine as disclosed by Bromberg with the shut down during deceleration and idle and low voltage restart motor as
taught by Kuroda andthe disabling of the valves as taught by Moyer,sinceall relate to the technologyof improving fuel economy and
since the disabling of the valves is well knownin the art as an effective way to shut downthe engine and since shutting down the engine
during deceleration andidle is an obvious meansto conserving fuel.

Claims 1-18 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be madeor used in industry. 
Form PCT/ISA/237 (Supplemental Box) (April 2007) \
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L. xX The applicant is hereby notified that the international search report and the written opinion ofthe International Searching Authority
have been established and are transmitted herewith. ‘

Filing of amendments and statement under Article 19:
The applicantis entitled, if he so wishes, to amend the claims ofthe international application (see Rule 46):

When? Thetimelimit for filing such amendments is normally two months from the date oftransmittal of the international
searchreport.

Where? Directly to the International Bureau of WIPO,34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 338.82.70.

For more detailed instructions, see the notes on the accompanying sheet.

2. [| The applicantis hereby notified that no international search report will be established and that the declaration under
Article 17(@2){a) to that effect and the written opinion ofthe International Searching Authority are transmitted herewith.

3, [| With regard to the protest against paymentof(an) additional fee(s) under Rule 40.2,the applicant is notified that:
C] the protest together with the decision thereon has been transmitted to the International Bureau together with the applicant’s

request to forwardthe texts ofboth the protest and the decision thereonto the designated Offices.
no decision has been madeyet onthe protest; the applicantwill be notified as soon as a decision is made.

4, Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90dis.3, respectively, before the completion ofthe
technical preparations for international publication. .
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has been oris to be established. These comments would also be made available to the public but not
before the expiration of 30 monthsfrom the priority date.
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination mustbefiled if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date
(in some Offices evenlater); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the national phase before those designated Offices.
In respectofother designated Offices, the time limit of 30 months(orlater) will apply even if no demand is filed within 19 months.
See the Annex to Form PCT/IB/301 and,for details about the applicable time limits, Office by Office, see the PCT Applicant's Guide,
Volume I, National Chapters and the WIPOInternetsite. .

Nameand mailing address of the ISA/ US
Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201
Form PCT/ISA/220 (January 2004)

 
 

 
 
  

 

Authorized officer
 
 
 Stephen K Cronin!
 
  

 
 Telephone No. (571) 272-4383 Cc)e7

eECEvWEnT
FEB 27 2008 

anemonePATENT DEPARTMENT
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
2006734-0015 ACTION as well as, where applicable, item 5 below.
International-application No. International filing date (day/month/year) (Earliest) PriorityDate (day/month/year)
PCT/US07/74227 24 July 2007 (24.07.2007) 24 July 2006 (24.07.2006)

Applicant /
ETHANOL BOOSTING SYSTEMS, LLC
 
 

This international search report has been prepared bythis International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.  
 This international search report consists of a total of b sheets.

It is also accompanied by a copy of eachprior art documentcited in this report.

1. Basis of the Report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in whichit was filed.

[| a translation ofthe international application into , which is the language
of a translation furnished for the purposesof international search (Rules 12.3(a) and 23.1(b))

b. [| With regard to any nucleotide and/or amino acid sequence disclosedin the international application, see Box No. 1.
[| Certain claims were found unsearchable (See Box No.II)

3. [| Unity of invention is lacking (See Box No.If)
4, With regard to the title,

the text is approved as submitted by the applicant.

[| the text has been established by this Authority to read as follows:

nN

5. With regard to the abstract,

the text is approved as submitted by the applicant.

[| the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date ofmailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a._the figure of the drawings to be published with the abstract is Figure No. 1

as suggestedby the applicant.

as selected by this Authority, because the applicant failed to suggest a figure.

[| as selected by this Authority, because this figure better characterizes the invention.
b. [| none ofthe figures is to be published with the abstract.

 
  

Form PCT/ISA/210 (first sheet) (April 2005)
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International application No.INTERNATIONAL SEARCH REPORT
PCT/US07/74227 

A. CLASSIFICATION OF SUBJECT MATTER

pc: FO02D 41/30( 2006.01);F02B 1/08( 2006.01)

USPC: 123/1A,431,447,575
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched(classification system followed by classification symbols)
U.S. : 123/1A,300,304,431,447,478,575,577,198C, 198A

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Electronic data base consulted during the international search (nameofdata base and, where practicable, search terms used)
Please See Continuation Sheet

Cc. DOCUMENTS CONSIDERED TO BE RELEVANT 
 

 
 

 

 Category * Citation ofdocument, with indication, where appropriate, of the relevant passages Relevant to claim No.

x US 2007/0119416 Al (Boyarski) 31 May 2007 (31.05.2007), figures 16, 17, 23, 28, 37, 44, 1-23, 26, 42-48, 56
“ paragraphs [0066], [0107]-[0117], [0284]-[0318], claims 3, 5, 11, 15. senmeennnne

PLY 24,25,27-41,49-55

X US 2002/01393321 Al (Weissman etal.) 3 October 2002 (03.10.2002), figure2, paragraphs 24-25, 27-56
-- [0022]-[0046]. eeneewenene
Y 1-23, 26

 

[| Further documents are listed in the continuation ofBox C. [| See patent family annex.be 

* Special categories of cited documents: “—T later documentpublished after the internationalfiling date or priority
date and notin conflict with the application but cited to understand the

“A” documentdefining the generalstate of the art which is not considered to be of principle or theory underlying the invention
particular relevance

“x” documentofparticular relevance; the claimed invention cannot be
“E” earlier application or patent published onor after the international filing date considered novel or cannot be considered to involve an inventive stepwhen the documentis taken alone
“L” document which may throw doubts on priority claim(s) or which is cited to

establish the publication date of anathercitation or other special reason (as “yn documentofparticular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the documentiscombined with one or more other such documents, such combination

“QO” documentreferring to an oral disclosure, use, exhibition or other means being obviousto a person skilled in the art

“p" documentpublished priorto the international filing date but later than the “ee” document memberof the same patent family
priority date claimed  

Date ofthe actual completion of the international search Date ofmailing of“att search report07 December 2007 (07.12.2007) 2 F FB
Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US . (Abe{ . YCommissionerfor Patents Stephen K Cronin
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. (571) 272-4383

Facsimile No. (571) 273-3201
Form PCT/ISA/210 (second sheet) (April 2005)
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(
PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY 

 
  
 
  
 

 
 
 

 

 To:
SAM PASTERNACK.
CHOATE, HALL & STEWART LLP
TWO INTERNATIONAL PLACE
BOSTON, MA 02110

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

 
 

 
 

Applicant’s or agent’s file reference . FOR FURTHER ACTION ;
h 2 bel

2006734-0015 See paragraph2below
International application No. Internationalfiling date (day/month/year) Priority date (day/month/year)

PCT/US07/74227 24 July 2007 (24.07.2007) 24 July 2006 (24.07.2006)
International Patent Classification (IPC) or both national classification and IPC

IPC: F02D 41/30( 2006.01);F02B 1/08( 2006.01)
USPC: —123/1A,431,447,575

 
 

  
  

   
 

Box No.I Basis of the opinion

Box No. H Priority

Box No.HI Non-establishmentof opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lackofunity of invention ,
Box No, V Reasoned statement under Rule 43is.1(a)(i) with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

[| Box No. VIII Certain observations on the international application
2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b)
that written opinions ofthis International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the [PEA, the applicantis invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/AISA/220or before the expiration of22 months from the priority date, whichever expires later.
For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/ US Date of completion ofthis opinion|Authorized officer
Mail Stop PCT, Attn: ISA/US .
Commissionerfor Patents 18 February 2008 (18.02.2008) Stephen K CronP.O. Box 1450

Alexandria, Virginia 22313-1450 Telephone No. (571) 272-4383
Facsimile No. (571) 273-3201

Form PCT/ISA/237 (cover sheet) (April 2007)
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International application No. WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US07/74227 

Box No. I Basis of this opinion 
1. With regard to the language,this opinion has beenestablished on the basis of:

><]_the international application in the language in which it wasfiled

[] a translation ofthe international application into , whichis the languageofa translation furnished for the purposes of
international search (Rules 12.3(a) and 23.1(b)).

2: EF] This opinion has been established taking-into-accountthe rectification of-an obvious-mistake authorized byornotified to this
. Authority under Rule 91 (Rule 43dis.1(a))
3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been

established on the basis of:

a. type of material

C] a sequencelisting

C] table(s) related to the sequencelisting

b. format ofmaterial

C] on paper

Cy in electronic form

 
c. timeof filing/furnishing

C] contained in the international application as filed.

C] filed together with the international application in electronic form.

T] furnished subsequently to this Authority for the purposes of search.

4, [] In addition, in the case that more than one version or copy ofa sequencelisting and/or table(s) relating thereto has beenfiled
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyondthe application as filed, as appropriate, were furnished.

5. Additional comments:

 
Form PCT/ISA/237(Box No. D (April 2007)
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 Intemational application No.
PCT/US07/74227  
 

 
 
 

 

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY
 

Box No. V Reasoned statement under Rule 43 bis.1(a)(i) with regard te novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
  

1. Statement

 

 

  
 
 

Claims

Claims
Novelty (N)  

 Inventive step as) ~~ Claims 1-56 __ YES
Claims NO

 

 
 

 
 

 Industrial applicability (A) Claims
 

Claims 

 
 

 
2. Citations and explanations:

Claims 1-56 meetthecriteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the claimed
invention. 

 Claim1-56 meetthecriteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be madeor used in industry.

Form PCT/ISA/237 (Box No. V) (April 2007)
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s“¥s
PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: SAM PASTERNACK PCT
Choate, Hall & Stewart LLP
Two international Place
Boston, Massachusetts 021 LoPBmend lai NOTIFICATION OF TRANSMITTAL OF

on HE INTERNATIONAL SEARCH REPORT AND
CXR Prt ‘k ‘yy,|_ THE WRITTEN OPINIONOF THE INTERNATIONALpation:RESO.TOWW.oP SEARCHING AUTHORITY, OR THE DECLARATION

Due oeTalsfoe218Ia-Jyoloe (PCT Rule 44,1)Final Ouie Date lA
mtpea1

 
 

  
Docket Administratior N Date: Soaieee5 hs)

: aathyearty3 OCT 2008
Applicant’s or Hereferenc ~FOR FURTHER ACTION_See paragraphs | and 4 below
2006734-0021

International application No. International filing date

PCT/US2008/069171 “omnes 03 July 2008 
Applicant

ETHANOL BOOSTING SYSTEMS LLC

  
   
  
  
   
  
  
  
  
 

The applicantis hereby notified that the international search report and the written opinion ofthe International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statementunder Article 19:
The applicantis entitled, if he so wishes, to amendthe claims of the intemational application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report. :

Where? Directly to the International Bureau of WIPO,34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 740 14 35

For more detailed instructions, see the notes on the accompanying sheet,

2. [| The applicant is hereby notified that no international search report will be established and thatthe declaration under
Article 17(2)(a) to that effect and the written opinionofthe International Searching Authority are transmitted herewith,

3. C] With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicantis notified that:
CC the protest together with the decision thereon has been transmitted to the Intemational Bureau together with the

applicant’s requestto forwardthe texts ofboth the protest and the decision thereon to the designated Offices.
L] no decision has been madeyet on the protest; the applicant will be notified as soon as a decision is made. 

 

   
  
  

4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
Intemational Bureau, If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90b/s.1 and 90bis.3, respectively.
before the completion of the technical preparations for international publication.
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authorityto the
International Bureau. The Intemational Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from thepriority date.
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination mustbefiled if the applicant wishes to postponetheentry into the national phase until 30 months from the priority
date (in some Offices evenlater); otherwise, the applicant must, within 20 monthsfrom the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.
in respect of other designated Offices,the time limit of 30 months (or later) will apply even if no demandis filed within 19months.

See the Annex to Form PCT/IB/301 and,fordetails about the applicable time limits, Office by Office, see the PCT Applicant's
Guide, Volume II, National Chapters and the WIPO Intemetsite.

    
  
  
  
 
 

 

   
  
 

Nameand mailing address of the ISA/US Authorizedofficer:
Mail Stop PCT,Altn: ISA/US
Commissionerfor Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 671-273-3204

Form PCT/ISA/220 (January 2004) (See notes on accompanying sheet)

 Blaine R. Copenheaver

   
 
  Telephone No, 971-272-7774

wwe
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

 
 
  Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

2006734-0021 ACTION as well as, where applicable, item 5 below.

  
 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year}
PCT/US2008/069171 03 July 2008 10 July 2007

Applicant
ETHANOL BOOSTING SYSTEMSLLC

 
  
   

 
  
    

 

This intemational search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copyis being transmitted to the International Bureau.

This international search report consists of a total of _4 sheets.
C] It is also accompanied by a copy of each prior art document cited in this report.

1], Basis of the report

  

  
  
 
 
  

 
  

a. Withregard to the language, the international scarch wascarried out on the basis of:
x] the international application in the language in which it was filed
LJ a translation of the international application into , which is the language

ofa translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. | With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

2. 4 Certain claims were found unsearchable (see Box No. I)

[] Unity of invention is lacking (sec Box No. fi)
 

 4. With regardto thetitle,

ix] the text is approved as submitted by the applicant
[| the text has been established by this Authority to read as follows:

5, With regard to the abstract,

the text is approved as submitted by the applicant
C] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant

may, within one month from the date ofmailing of this international search report, submit commentsto this Authorily

 
  
  
  
  

 

  6. With regard to the drawings,

a. the figure of the drawingsto be published with the abstract is Figure No. 7
C] as suggested by the applicant
XI as selected by this Authority, because the applicant failed to suggest a figure
tI as selected by this Authority, because this figure better characterizes the invention

b. C] noneofthe figures is to be published with the abstract
Form PCT/ISA/210 (first sheet) (April 2005)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2008/068171

Box No. I  Observations where certain claims were found unsearchable (Continuation of item 2 offirst sheet)
 

This international search report has not been established in respect of certain claims under Article | 7(2)(a) for the following reasons:

1, [| Claims Nos.:
because they relate to subject matter not required to be scarched by this Authority, namely:  

 

  

 
 

2. [| Claims Nos.:
becausethey relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningfulinternational search can becarried out, specifically:

 

 

  
  
  
  
 
  
 
  

3. Claims Nos.: 15-17, 31-33
because they are dependentclaims and are not drafted in accordance with the second and third sentences of Rule 6.4{a). 
 

Box No. {1 Observations where unity of invention is lacking (Continuation of item 3 offirst shect)

This International Searching Authority found multiple inventionsin this international applicatian, as follows:

1. [| As all required additional search fees were timely paid by the applicant, this international search report coversall searchable
claims.

2. [| Asall searchable claims could be searched withouteffort justifying additional fees, this Authority did not invite payment of
additional fees.

3. [| As only some of the required additional search fees were timely paid by the applicant,this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid bythe applicant. Consequently, this international search report is
restricted to the invention first mentionedin the claims, it is covered by claims Nos.:

Remarkon Protest [| The additional search fees were accompaniedbythe applicant’s protest and, where applicable, the
paymentofa protestfee.

[J The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

    
   No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation offirst sheet (2)) (April 2005)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2008/069171

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - F02B 77/04 (2008.04)
USPC - 123/198A

According to Intemational Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched(classification system followed byclassification symbols)
IPC(8) - FO2B 77/04 (2008.04)
USPC - 123/19BA, 406.29, 435

  
  
  
 
  
 
 

  
 
 

Documentation searched other than minimum documentationto the extent that such documents are included in the fields searched

 
Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
MicroPatent, DialogPro, iP.com

 C. DOCUMENTS CONSIDERED TO BE RELEVANT 

 

 
 
 
 
 
 

  
 

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 7,225,787 B2 (BROMBERGetal) 05 June 2007 (05.06.2007) entire document 4-14, 18-30, 34-35

Y US 2006/0102145 A1 (COHNetal) 18 May 2006 (18.05.2006) entire document 4-14, 18-30, 34-35

Y US 6,561,157 B2 (ZUR LOYEet al) 13 May 2003 (13.05.2003) entire document 6, 23, 35

A US 3,557,763 A (PROBST) 26 January 1971 (26.01.1971) entire document 1-35

A US 4,056,087 A (BOYCE) 01 November 1977 (01.41.1977) entire document . 4-35

A US 4,230,072 A (NOGUCH| etal) 28 October 1980 (28.10.1980) entire document 4-35

A US 4,594,201 A (PHILLIPSet al) 10 June 1986 (10.06.1986) entire document 1-35

A US 5,179,923 A (TSURUTAN!et al) 19 January 4993 (19.01.1993) entire document 1-35

A US 7,156,070 B2 (STROMetal) 02 January 2007 (02.01.2007) entire document 1-35
A US 2007/0119421 A1 (LEWIS et al) 31 May 2007 (31 .05.2007) entire document 4-35

A US 2007/0125321 A1 (RITTER) 07 June 2007 (07.06.2007) entire document  
 

  
[| Further documents arelisted in the continuation of Box Cc. |
*~~Special categories of cited documents: “T" Jater documentpublished after the international filing date or priority“A” document defining the generalstate of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
“E”  carlier applicationor patent but published on or afier the international “x” documentof particularrelevance; the claimed invention cannot befiling date considered nove! or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s)or which is step when the documentis taken alone

cited e establish the on date of anothercitation or other wy documentof particular relevance; the claimed invention cannot bespecial reason (as spectiie , — considered to involve an inventive step when the document. ts*“O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p* documentpublishedpriorto the international filing date but later than «gdocument memberofthe samepatent familythe priority date claimed ‘
Date ofthe actual completion of the international search

    
  
   
  
 
 

  
 

  

  
  

 
 Date of mailing of the international search report

03 OCT 2008
Authorized officer:

Blaine R. Copenheaver

 
 

 
 

25 September 2008
 
 

 
 

Name and mailing address of the ISA/US
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O, Box 1450, Alexandria, Virginia 22313-1450
Facsimile No, 571-273-3201

Form PCT/ISA/210 (second sheet) (April 2005)

 
 PCT Helpdesk: 871-272-4300

PCT OSP: 571-272-7774 
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

 PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

 
  
  
 

 
 
 

 

To: SAM PASTERNACK
Choate, Hall & Stewart LLP
Two International Place
Boston, Massachusetts 02110

(PCT Rule 434is.1)

 

  
 

Date of mailing

(day/month/year) 8 a qj CT 208a r

FOR FURTHER ACTION
See paragraph 2 below

 Applicant’s or agent’s file reference
2006734-0021  

  
 

  
  
 

  

 

International application No. International filing date (day:month‘year) Priority date (day:month:year)
PCT/US2008/069171 03 July 2008 10 July 2007
International Patent Classification (IPC)or both national classification and IPC
IPC(8) - FO2B 77/04 (2008.04)
USPC - 123/198A

Applicant

  

ETHANOL BOOSTING SYSTEMS LLC

 1. This opinion contains indicationsrelating to the following items:

 
 

 
 
 
 
 
 

 
 

Box No. | Basis of the opinion

Box No. I] Priority

Box No. I] Non-establishmentofopinion with regard to novelty, inventive slep and industrial applicability

Box No. IV Lack of unity of invention

Box No. V _Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability.
citations and explanations supporting such statement

Box No. V1 Certain documents ciled

Box No. VII Certain defects in the international application
OOOWOO

Box No. VII Certain observations onthe international application

   
   

  
  
  
 

 
  

 
  

FURTHER ACTION

Ifa demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) exceptthatthis does not apply where the applicant chooses an Authority
other than this one to be the IPEA andthe chosen IPEA has notified the International Bureau under Rule 66.1is(b) that written
opinionsofthis International Searching Authority will not be so considered.
If this opinion is, as provided above, considered to be a written opinion of the IPEA,the applicantis invited to submit to the PEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCTASA/220 or before the expiration of 22 months from the priority date, whichever expireslater.
For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.
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International application No.
PCT/US2008/069171

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY  

Box No. I Basis of this opinion    

1. With regard to the language,this opinion has been established on the basis of.

the international application in the language in whichit wasfiled. 
| a translation of the international application into which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. [_] This opinion has been established taking into accountthe rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43dis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a, type of material

[J a sequencelisting
[| table(s) related to the sequencelisting

b. format of material

L| on paper
[] in electronic form

c. timeoffiling/furnishing

EC] containedin the international application as filed
[] filed together with the international application in electronic form
[] furnished subsequently to this Authority for the purposes of search

4. CJ] in addition, in the case that more than one version or copy ofa sequencelisting and/or table(s) relating thereto has been
filed or furnished, the required statements that the information in thesubsequent or additional copiesis identical to that
in the application as filed or does not go beyondthe application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/SA/237 (Box No. 1) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/069171 

Box No. HI=Non-establishmentof opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or ta be industrially
applicable have not been examinedin respect of

[| the entire international application
claims Nos, 15-17, 31-33 ;

because:

relate to the following[| the said international application, or the said claims Nos.
subject matter which does not require an international search (specify):

the description, claims or drawings (indicate particular elements below) or said claims Nos. 15-17, 31-33
are so unclearthat no meaningful opinion could be formed (specify):

Claims 15-17, 31-33 are multiple dependentclaims not drafted in accordance with the second andthird sentencesof Rule 6.4(a).

| the claims, or said claims Nos. are so inadequately supported
by the description that no meaningful opinion could be formed (specify).

no international search report has been established for said claims Nos, 15-17, 31-33 .CL]Xx
a meaningful opinion could notbe formed withoutthe sequencelisting, the applicant did not, within the prescribed time limit:

| furnish a sequencelisting on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and suchlisting was notavailableto the International Searching Authority in a form and manneracceptable
to it.

| furnish a sequencelisting in electronic form complying withthe standard provided for in Annex C of the Administrative
Instructions, and such listing was notavailable to the International Searching Authority in a form and manner acceptable
to it,

| pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under
Rule 134er.1(a) or (b).

[| a meaningful opinion could not be formed without thetables related to the sequencelistings, the applicantdid not, within the
prescribed time limit, furnish such tables in electronic form complying with the technical requirements provided for in
Annex C-bis ofthe Administrative Instructions, and such tables were notavailable to the International Scarching Authorityin
a form and manneracceptabletoit.

[| the tables related to the nucleotide and/or amino acid sequencelisting, if in electronic form only, do not comply with the
technical requirements provided for in Annex C-bis of the Administrative Instructions.

 
[| See Supplemental Box for further details.
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International application No.
PCT/US2008/069171WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY  
Box No. V Reasoned statement under Rule 43dis.1(a)(i) with regard to novelty, inventive step or industrial applicability:

citations and explanations supporting such statement

 

 

 
 

 

I. Statement

Novelty (N) Claims 1-14, 18-30, 34-35 YES
Claims None NO

Inventive step (IS) Claims None YES
Claims 1-14, 18-30, 34-35 NO

Industrial applicability (IA) Claims 1-14, 18-30, 34-35 YES
Claims None NO
 

2. Citations and explanations:

Claims 1-5, 7-14, 18-22, 24-30, and 34 lack an inventive step under PCT Article 33(3) as being obvious over Brombergetal. in view of
Cohnetal.

Regarding claim 1, Bromberg etal. disclose a fuel management system for a spark ignition gasoline engine (Abstract) comprising: a
gasoline engine (18); a source of gasoline (Fig. 4a); a source of a secondliquid fuel (Fig. 4a); a meansforintroducing gasoline (Fig. 4b)
into the cylinders of the engine (18); injectors for directinjection of the secondliquid fuel (Col. 11, lines 23-50)into the cylinders of the
engine (18); a fuel managementcontrol system (Col. 1, lines 45-50) for controlling injection of the secondfuelinto the cylinderso thatit is
provided in an amount neededto prevent knock (Fig. 3) as other conditions require; and a meansfor providing fast flame speed (Col. 10,
fines 45-55). Bromberg et al. do not show controlling injection of the second fuelinto the cylinder so thatit is provided in an amount
neededto prevent knock as torque increases; and a meansfor providing fast burn.It is deemed obvious thata fast flame speed produces
a fast burn. Cohnet al. show a fuel managementcontrol system (14) for controlling injection of a secondfuelinto a cylinder sothatitis
provided in an amount needed to prevent knock as torque increases (paragraph 32).It would have beenobviousatthe time the invention
was madeto a person having ordinary skill in the art to employ the structures and processes as taught by Cohnetal. in the device of
Bromberg etal. in order to provide improved engine performance.

Regarding claim 2, Bromberget al. and Cohnetal. disclose that as applied above. Bromberg et al. do nat show where the 10%- 90%
burn occurs in 75-20 crank angle degrees. It is obvious from Bromberg etal. (Figs. 2A-2B) that a significant portion of the energyfraction
(burn) occurs in a small crank angle range including that claimed.

Regarding claim 3, Bromberg et al. and Cohn etal. disclose that as applied above. Brombergetal. show wherethe fast burn (Col. 10,
lines 45-55)in the engine is provided by charge motion (Col. 10, lines 15-20).

Regarding claim 4, Bromberg et al. and Cohnetal. disclose that as applied above. Bromberg etal. show where the fast burn (Col. 10,
lines 45-55)in the engineis provided by increased temperature (Col.4,lines 1-10) in the unbumed zone of air/fuel mixture zone that burns
early in the cycle after the firing of the spark (Col. 4, lines 30-45).

Regarding claim 5, Bromberg et al. and Cohnetal. disclose that as applied above, Bromberg etal. do not show wherethere are dual
ignition sites on either side of the cylinder but show twoignition sources (Col.1, lines 13-15, Col. 6, fines 23-30). It is obvious that the dual
sites can be on opposite cylinder sides to promote complete combustion.

Regarding claim 7, Bromberg et al. and Cohnetal. disclose that as applied above. Brombergetal. do not show wherethe sprayof the
second fuel is aimed toward the end gas on the exhaust valve side of the cylinder and the injector is located near the periphery. Cohn et
al. show where spray of the secondfuel is almed toward an end gas on an exhaustvalve side of the cylinder and an injectoris located
near the periphery (paragraph 7). It would have been obvious atthe time the invention was made to a person having ordinary skill in the
art to employthe structures and processesas taught by Cohnetal. in the device of Bromberg et al. in order to provide improved engine
performance.

Regarding claim 8, Bromberg et al. and Cohnetal. disclose that as applied above. Bromberg et al. show wherethe time of the direct
injection of the second fuel is adjusted to minimize the ethanol consumption (Col.6,lines 48-52, Col. 10, lines 25-35).

Regarding claim 9, Bromberg et al. and Cohnetal. disclose that as applied above. Bromberget al. do not show where turbulence Is
created at or nearthe intake port. Cohn et al. show whereturbulence is created at or near an intake port (paragraph 28). It would have
been obvious at the time the invention was madeto a person having ordinary skill in the art to employ the structures and processes as
taught by Cohnetal. in the device of Brombergetal. in order to provide improved engine performance.

Regarding claim 10, Bromberg et al. and Cohnetal. disclose that as applied above. Brombergetal. show where combustion is retarded
by meansof spark retard relative to whatit would beif fast burn were not employed (Col. 8,lines 20-25).

Regarding claim 11, Bromberg et al, anc’ Cohnetal. disclose that as applied above. Brombergetal. do not show where combustion, as
measured by the 50% burn crankangle,is retarded using appropriate spark retard by an amount between 5 and 10 degrees but show
spark retard (Col. 8, lines 20-25). It is deemed obvious that spark retard is a small but significant amountincluding that claimed.

(Continued in Supplemental Box)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/089171

Supplemental Box
  

In case the space in anyof the preceding boxesis notsufficient.
Continuation of:

Box V

Regarding claim 12, Bromberg et al. and Cohn etal. disclose that as applied above. Bromberg etal. show where the amount of second
fuel that is used is reduced when thefast burn is provided (Col. 3, lines 25-30),

Regarding claim 13, Bromberget al. and Cohnetal. disclose that as applied above. Bromberg et al. show where the amountof
combustion retard is varied as a function of load (Col. 1; lines 20-25) and speed by meansof appropriate spark retard (Col.8, lines 20-25).

Regarding claim 14, Bromberg etal. and Cohnetal. disclose that as applied above. Bromberg et al. do not show where the degree of
combustion retard is chosen so as to optimize the combination ofefficiency gain and minimization of the required amount of the second
fluid fuel. Cohn et al. show where a degree of combustion retard is chosen so as to optimize the combination ofefficiency gain and
minimization of the required amountof the secondfluid fuel (Fig. 5, paragraphs 14 and 35). It would have been obviousat the time the
invention was madeto a person havingordinary skill in the art to empioy the structures and processes as taught by Cohnetal. in the
device of Brombergetal. in order to provide improved engine performance.

 
Regarding claim 18, Bromberget al. disclose a fuel management system for a spark ignition gasoline engine (Abstract) comprising: a
gasoline engine (18) of compressionratio between 13 and 14 (Col. 7, lines 55-60); a source of a secondliquid fuel (Fig. 4a); a means for
intraducing gasoline (Fig. 4b) into the cylinders of the engine (18); injectors for direct injection of the secondliquid fue! (Col. 11, lines
23-50)into the cylinder of the engine (18); a fuel management control system (Col. 7, lines 45-50)for controlling injection of the second
fuel into the cylinder so thatit is provided in an amount neededto prevent knock (Fig. 3) as torque Increasesor other conditions require;
and a meansforfast flame speed (Col. 10,lines 45-55). Brombergetal. do not show controlling injection of the second fuel into the
cylinder so thatit is provided in an amount needed to prevent knock as torque increases; and @ meansfor providing fast burn. It Ils deemed
obvious that a fast flame speed produces a fast burn. Cohnet al. show a fuel management control system (14) for controlling injection of a
secondfuelinto a cylinderso thatit is provided in an amount needed to prevent knock as torque increases (paragraph 32). It would have
been obvious at the time the invention was madeto a person having ardinary skill in the art to employthe structures and processes as
taught by Cohnetal, in the device of Bromberg etal. in order to provide improved engine performance.

Regarding claim 19, Bromberget al. and Cohnetal. disclose that as applied above, Bromberget al. do not show wherethe 10% - 90%
burn occurs in 15-20 crank angle degrees.It is obvious from Bromberg etal. (Figs. 2A-2B)that a significant portion of the energy fraction
(burn) occurs in a small crank angle range including that claimed.

Regarding claim 20, Bromberget al. and Cohnet al. disclose that as applied above. Bromberg et al. show wherethe fast burn (Col. 10,
lines 45-55)in the engine is provided by charge motion (Cal. 10, lines 15-20),

Regarding claim 21, Bromberg et al. and Cohnet al. disclose that as applied above. Bromberg etal. show wherethe fast burn (Col. 10,
lines 45-55)in the engine is provided by increased temperature (Col.4, lines 1-10) in the unbumed zoneofair/fuel mixture zone that burns
early in the cycle after the firing of the spark (Col. 4, lines 30-45).

Regarding claim 22, Bromberg et al. and Cohnetal. disclose thal as applied above. Bromberg etal. do not show where there are dual
ignition sites on either side of the cylinder but show twoignition sources (Col. 1, lines 13-15, Col. 6, lines 23-30). It Is obvious that the dual
sites can be on opposite cylinder sides to promote complete combustion.

Regarding claim 24, Bromberg etal. and Cohn etal. disclose that as applied above. Bromberget al. do not show wherethe spray of the
second fuel is aimed toward the end gas on the exhaustvalve side ofthe cylinder. Cohn et al. show where spray of the second fuelis
aimed toward an end gas on the exhaust valve side of the cylinder (paragraph 7). it would have been obvious at the time the invention was
madeto a person havingordinary skill in the art to employ the structures and processes as taught by Cohnet al. in the device of Bromberg
et al. in order to provide Improved engine performance.

Regarding claim 25, Bromberg etal. and Cohnet al. disclose that as applied above. Bromberg etal. do not show where turbulenceis
created al or nearthe intake port. Cohn etal. show whereturbulenceis created at or near an intake port (paragraph 28). ft would have
been obviousatthe time the invention was made to a person having ordinary skill in the art to employ the structures and processes as
taught by Cohnetal. in the device-of Brombergetal. in order to provide improved engine performance.

Regarding claim 26, Brombergetal. and Cohnetal. disclose that as applied above. Bromberget al. show where combustion is retarded
by means of spark retard relative to whatit would beif fast burn were not employed (Cal.8,lines 20-25).

Regarding claim 27, Bromberg et al. and Cohnet al. disclose that as applied above. Bromberg et al. do not show where combustion, as
measured by the 50% burn crank angle,is retarded using appropriate spark retard by an amount between 5 and 15 degrees but show
spark retard (Col. 8, lines 20-25). It is deemed obvious that spark retard is 4 small but significant amountincluding that claimed.a

Regarding claim 28, Bromberg et al. and Cohnet al. disclose that as applied above. Bromberg et al. show where the amount of second
fuel that is used is reduced when thefast burn is provided (Col, 3,lines 25-30).

Regarding claim 29, Bromberget al. and Cohnetal. disclose that as applied above. Bromberg et al. show where the amount of
combustion retard is varied as a function of load (Col. 4, fines 20-25) and speed by means of appropriate spark retard (Col. 8, lines 20-25).

(Continued in next Supplemental Box)
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Regarding claim 30, Bromberg et al. and Cohnetal. disclose that as applied above. Bromberg et al. do nat show where the degree of
combustion retard is chosen so as to optimize the combination ofefficiency gain and minimization ofthe required amount of the second
fluid fuel. Cohn et al. show where a degree of combustion retard is chosen so as to optimize the combinationof efficiency gain and
minimization of the required amountof the secondfluid fuel (Fig. 5, paragraphs 14 and 35). It would have been obvious at the time the
invention was made to a person having ordinary skill in the art to employ the structures and processes as taught by Cohn etal. in the
device of Bromberget al. in order to provide improved engine performance.

Regarding claim 34, Bromberg etal. disclose a spark ignition gasoline engine (18) where alcohol and gasoline are both directly injected
(Col. 1, lines 55-60) and where the alcohol/gasoline ratio needed to prevent knock uses fast burn. Bromberg etal. do not show where the
alcchol/gasoline ratio needed to prevent knock is reduced by using fast flame speed. It is deemed obvious that a fast flame speed
(Bromberg- Col. 10, lines 45-55) produces a fast burn. Cohn et al. show where an alcohol/gasoline ratio needed to prevent knockis
reduced (paragraph 19). It would have been obvious atthe time the invention was made to a person having ordinary skill in the art to
employthe structures and processes as taught by Cohnetal. In the device of Brombergetal. in orderto provide improved engine
performance.

Claims 6, 23, 35 lack an inventive step under PCT Article 33(3) as being obvious over Bromberg etal. in view of Cohn et al. and zur Loye
etal.

Regarding claim 6, Bromberg et al. and Cohnatal. disclose that as applied above. Bromberg etal. do not show where the directinjectoris
located in the center of the cylinder. zur Loye et al. show wherea directinjector (62) Is located in a centerof a cylinder (Fig. 1}. It would
have been obvious atthe time the invention was made to a person having ordinary skill in the art to employ the structures and processes
as taught by Cohn etal. and zur Loyeetal. in the device of Brombergetal. in order to provide improved engine performance.

Regarding claim 23, Bromberg etal. and Cohnetal. disclose that as applied above. Bromberg et al. do not show wherethe directinjector
is located in the centerof the cylinder. zur Loye et al. show where a directinjector (62) is located in a centerof a cylinder (Fig. 1). It would
have been obviousat the time the invention was made to a person having ordinary skill in the art to employ the structures and processes
as taught by Cohnetal. and zur Loyeetal. in the device of Bromberg etal. in order to provide improved engine performance.

Regarding claim 35, Bromberget al. and Cohnetal. disclose that as applied above. Bromberg et al. do not show wherea high energy
spark plug is usedto provide fast burn. zur Loye et al. show where a high energy spark plug (52) is used to provide fast bum.It would have
been obvious at the time the invention was madeto a person having ordinary skill in the art to employ the structures and processes as
taught by Cohn etal. and zur Loyeet al. in the device of Bromberg et al. in orderto provide improved engine performance.

 
Claims 1-14, 18-30, and 34-35 meetthecriteria set out in PCT Article 33(4), and thus have industrial applicability because the subject
matter claimed can be made or used in industry.
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NOTES TO FORM PCT/ISA/220 (continued)

The Jetter must indicate the differences between the claims as filed and the claims as amended. ‘It must, in
particular, indicate, in connection with cach claim appearing in the international application(it being understood
that identical indications concerning several claims may be grouped), whether

(i) the claim is unchanged;
(ii) the claim is cancelled;

(iii) the claim is new;

(iv) the claim replaces one or more claimsas filed;
(v) the claim is the result of the division of a claim asfiled.

The following examplesillustrate the mannerin which amendments must be explained in the accompanyingletter: :

1, [Whereoriginally there were 48 claims and after amendment of some claimsthere are 51]: :
“Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added,”

. [Where originally there were 15 claims and after amendmentofall claims there are 11]:
“Claims 1 to 15 replaced by amendedclaims 1 to 11.” :

. [Where originally there were. 14 claims and the amendments consist in cancelling some claimsand in adding
new claims]:
“Claims1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.”or
“Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged.”

. [Where various kinds of amendments are made}: :
“Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added.”

“Statement ander Article 19(1)” (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments andindicating any impact that
such amendments might have on the description and the drawings (which cannot be amended under Article 19(1)).
Thestatement will be published with the international application and the amended claims.
It must be in the language in which the international application is to be published.
It must be brief, not exceeding 500 wordsif in English oriftranslated into English.
It should notbe confused with and does not replacethe letter indicating the differences betweenthe claimsasfiled
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by
using the words “Statement under Article 19(1).”

It may not contain any disparaging comments on the international search report or the relevance ofcitations
contained in that report, Referenceto citations, relevant to a given claim, contained in the international search
report may be made only in connection with an amendmentofthat claim.

Consequenceif a demandfor international preliminary examination has already beenfiled ‘
If, at the time of filing any amendments and any accompanying statemerit, under Article 19, a demand for
international preliminary examination has already been submitted, the applicant must preferably, at the time of
filmg the amendments (and any statement) with the International Bureau, also file with the International
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a
translation of such amendments for the procedure before that Authority (see Rules 35,3(a) and 62.2, first
sentence). For further information, see the Notes to the demand form (PCTAPEA/401).

If'a demand for international preliminary examination is made, the written opinion ofthe Intemational Searching
Authority will, except in certain cases where the International Preliminary Examining Authority did notact as
International Searching Authority and where it has notified the International Bureau under Rule 66.1is(b), be
considered to be a written opinionofthe International Preliminary Examining Authority. Ifa demandis made, the
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion together,
where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220orbefore the expiration of 22 monthsfrom thepriority date, whichever expires later (Rule 43bis.1(c)).

Consequence with regard to translation of the international application for entry into the national phase
Theapplicant’s attention is drawn to the fact that, upon entry into the national phase,a translation ofthe claimsas
amended under Article 19 may haveto be furnished to the designated/elected Offices,instead of, or in addition to,the translation ofthe claims asfiled.

For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide,VolumeII.

 
’ Notes to Form PCT/ISA/220(second sheet) (October 2005)
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Information: 

1382439

NPL Documents C18.pdf 73051 eb88af3968ff777a4aba828f44ch272d
ald

>

 
583066

NPL Documents
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1d66

i °

 
Information:

1058548
NPL Documents
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cbif

Warnings: 

Information: 

567841

NPL Documents C21.pdf 2966c1179eb1090966b49b391d585b73634
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=
Information:

735838
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NPL Documents
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Information: 

NPL Documents

Warnings:
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Information:

NPL Documents C25.pdf

667320
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41090

Information:

470331
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NPL Documents C26.pdf

Warnings: 

Information: 

NPL Documents
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Information:

NPL Documents

 
764037
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Information:

Fee Worksheet (PTO-875) fee-info.pdf

Warnings:

30784
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Total Files Size (in bytes)
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfor a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.

 

National Stage of an International Application under 35 U.S.C. 371
 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|“pplication or Docket Number Filing Date
Substitute for Form PTO-875 12/020,285 01/25/2008|CL] To be Mailed

APPLICATION AS FILED — PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY Xl] OR SMALL ENTITY

idee]onoenormn [ree] nee EO] FO

Peo}=|= |f=pe|Pep(37 GER 1.16(a), (b), or (¢:

‘37 CER 1.16(k). (i), or (m NIA N/A N/A N/A
oO EXAMINATION FEE

(a7 CFR 1.16(0), (p), or (@)) N/A N/A N/A N/A

If the specification and drawings exceed 100

[APPLICATION SIZE FEE sheets of paper, the application size fee due; is $250 ($125 for small entity) for each
(37 CFR 1.16(8)) additional 50 sheets or fraction thereof. See

35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

| MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED - PARTII
OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL ADDITIONAL

12/04/2009|arter PREVIOUSLY FEE (3) FEE ($)AMENDMENT PAID FOR
Total 37 cFR * -

Independent | * eneMinus

CT Application Size Fee (37 CFR 1.16(s))

CT FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

KE
Zz
uw
=
Q
Zz
uw
=
<

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE (8) FEE(8)AMENDMENT PAID FOR

Total (37 cFR1.16(i))

4 Application Size Fee (37 CFR 1.16(8))
T FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

AMENDMENT
* If the entry in column1is less than the entry in column 2, write “0” in column 3. Legal Instrument Examiner:
* If the “Highest Number Previously Paid For’ IN THIS SPACEis less than 20, enter “20”. /JTAMMY MCBETH BROWN/ ,
*** If the “Highest Number Previously Paid For’ IN THIS SPACEisless than 3, enter “3”.
The “Highest Number Previously Paid For”(Total or Independent) is the highest number foundin the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assisiance in completing the form, call 1-800-PTO-9199 and select option 2.
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. RECEIVED
CENTRAL FAX CENTER

82-£0:(5S-Ww) NOILVUNM «0629 862 ZF9:GISO » OOEREZZ:SING » 97/5-dUXsOLdSN-UAS . [swpuepuris Warsea] We Z:bH:e sooPf} 19 QhoPPH aove

PTO/SB/B1 (01-09)
Approvedfor use through 11/30/2011. OMB 0851-0035

U.S. Patent and Trademark Office; U.S. OBPARTMENT OF COMMERCE
Under the Papanwork Reduction Act of 1995, no peraons are required to respond to a collection of information untess it displays s valid OMB control number.

POWER OF ATTORNEY
OR

REVOCATION OF POWER OF ATTORNEY
WITH A NEW POWEROF ATTORNEY

AND

CHANGE OF CORRESPONDENCE ADDRESS

   
  

   
   

 
  

 plication. | hereby revoke all previous powers of attorney given in the above-identified ap|

[| A Powerof Attomey is submitted herawith.oR :
| hereby appoint Practitioner(s) associated with the fotlowing Customer 91197
Number as my/our attorney(s) or agent(s) to prosecute the application
identified above, and to transact all business in the United States Patent
and Trademark Office connected therewith:

OR .

CJ Ihereby appoint Practiliones(s) named below as myfour atlomey(s) or agent(s) to prosecute the application identified above, andto transact all business in the United States Patent and Trademark Office connected therewith:

Practitloner(s) Name Registration Number

    
    
   

    

  
  
 

 
 Please recognize or change the correspondence address for the above-identified application to:

“The address associated with the above-mentioned Cuatorner Number.
oR

EC] The address associated with Customer Number:OR

CJ Firm orIndividual Name

pe
tT
Coury TTT
Telephone a=
| am the:

[_]  Appiicantiinventor.OR
Assignee of record of the entire interest. See 37 CFR 3.71.Statemant under 37 CFR 3.73(b) (Form PTO/SBA6) submitted herewith or filed on 03/09/2008

* SIGNATURE of Applicent orAssignee of Recordae 4 ft CJ
signature —KalDBsiateOFS
fiame~~CDanierBren|Telephone|617.258.7148

IP Manager Massachusetts Institute of Technology
ROTE: Signatures of all the inventors or assignees of record ofthe entre Interest or their representative(s) are required. Submit muttipis forms i more than one
signature is required, see below”. . .

‘Totadot___1 forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 end 1.33. The Information is required to obtain of retam 3 Banefit by the public which [sto tike (and by the
USPTO to grocess) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14 and 1.14 This collection is estimated te take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount cf time you require to compiete this form and/cr suggestions tor reducing this burden, should be sent to the Chief information Cfficer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1460, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS, SEND TO: Commissioner for Patants, P.O, Box 1460, Alexandria, VA 22313-1450.

if you need assistance In completing the form, call 1-800-PTO-9198 and select option 2.
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ReECkivcb
CENTRAL FAX CENTER

DEC 30 2009
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PTO/SBY96 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent! and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Unaer the Paperwork Reduction Act cf 1995, no persons are required to respond to a collaction of information unless it displays a vaid OMB control numbor,

STATEMENT UNDER 37 GFR 3.73(b)

Applicant/Patent Owner: Daniel R. Cohnet al.

Application No/PatentNo.:12/020285ssFiledftssue Date: 01/25/2008

Tited: OPTIMIZED FUEL MANAGEMENT SYSTEM FOR DIRECT INJECTION ETHANOL ENHANCEMENTOF

GASOLINE ENGINES ©

Massachusetts Institute of Technology _a_ Non-profit
| (Name of Assignee) (Type of Assignee, e.9., corporation, partnership, university, government agency, elc.

 
States thatit is:

1, the assignee of the entire right, title, and interest in;

[_] anassignee ofless than the entire right, file, and interest in
(The extent (by percentage) ofits ownership interestis %); or

3. C] the assignes of an undivided Interest in the entirety of (a complete assignment from oneofthe joint inventors was made)
the patent application/patentidentified above, by virtue of aither:

A. An assignmentfrom the inventor(s) of the patent application/paientidentified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 022355 . Frame 0720 _ or for which a
copy therefore is attached.

OR

B. (_]  Achainoftite from the inventors), of the patent application/patentidentified above, fo the current assignee as follows:
1, From: 7 : ‘To:

The document was recorded in the United States Patent and Trademark Office at

Reel : , Frame , or for which a copy thereof is attached.

2. From: : To:

The dacument wes recorded in the United States Patent and Trademark Office at :
Reel , Frame . or for which acopy thereof is attached.

3. From: To:

The dacument was recorded in the United States Patent and Trademark Office at

Reel , Frame , orfor which a copythereof is attached.

L| Additional documentsin the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1}(i), the documentary evidence of the chain oftitle from the original ownerto the assignee was,
or concurrently is being, submitted for racordation pursuant to 37 CFR 3.11.
[NOTE: A separate copy (/6., a true copyof the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08}

The undersigned (vhose title is supplied below) is autharized to act on behalf of the assignee.
12/30/2009

. Signatu “ Date

Daniel O'Brien IP Manager

Printed or Typed Name Title
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.74. This collection is estimated to take 12 minutes to complete, induding
gelhering, preparing, and submitting the completed application farm to the USPTC. Time will vary depending upon the individual case. Any comments on the amountof time
you require to complete this form and/or suggestions fer reducing this burden, should ba sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.C. Bax 1480, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionor
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

 

{f you need assistance in completing the fon. call 1-800-PTO-9199 and select option 2
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RECEIVER
CENTRAL PAX CENTER

DEC 30 2009
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-

Five Cambridge Center, Kendall Square
Room NE25-230 ;
Cambridge, Massachusetts Technical Licensing Office

te 
Maureen Joyce

 
To: Commissioner for Patents From:

Patent Docket Manager

Fax: 571.273.8300 Pages: Fifteen

Phone: 617.258.6729 Date: December 30, 2009

Re: Please reference below. cc: .

Dear Sir:

Please process the Revocation of Power of Attomey document (PTO/SB/81) along with the required
accompanying Statement Under 37 C.F.R. 3.73 (b) form (PTO/SB/96) for each of the following
pending patentapplications:

12/020285
12/563469
12/621425
11/758157
12/594766
12/488174
12/562766

Thank you for your assistance with these filings. Please contact me with any questions.

Sincerely,

Maureen A. Joyce

 

0649 8S2@ 2419 tddO0 AuTSUaedI A KRZo0ToOuYysaL Wd2G'e S002 O&€ >F0
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United Statcs Patent and Trademark Offiec

Address: SOMMIESIONER FOR PATENTS:
O. Box 
 

Alexancl irginia 22313-1450Www.uspto.2i

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

12/020,285 01/25/2008 Leslie Bromberg 11381.106198
CONFIRMATION NO. 1610

91197 POA ACCEPTANCE LETTER

Technology Licensing Office

Masachusetts Institute of Technology CAMASS000000039626787
Five Cambridge Center
Kendall Square
Cambridge, MA 02142-1493

Date Mailed: 01/15/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 12/30/2009.

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

/hgray/

 

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

page 1 of 1
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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 22313-1450www.uspto.gov

 
    

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

12/020,285 01/25/2008 Leslic Bromberg 11381.106198 1610

Technology Licensing Office
Masachusetts Institute of Technology DUFF, DOUGLAS J
Five Cambridge Center
Kendall Square
Cambridge, MA 02142-1493 3748

02/19/2010 ELECTRONIC

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

Thetime period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):
mitdocket @mit.edu

myoyce@mil.edu

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/020,285 BROMBERGETAL.

Office Action Summary Examiner Art Unit
DOUGLASJ. DUFF 3748 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHSfrom the mailing date of this communication.

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

Anyreply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 04 December 2009.
2a)X] This action is FINAL. 2b)L] This action is non-final.

3)L1 Sincethis application is in condition for allowance exceptfor formal matters, prosecution as to the merits is

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

Disposition of Claims

4)K] Claim(s) 1-5 and 7-14 is/are pendingin the application.

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

5)\L] Claim(s) is/are allowed.
6)X] Claim(s) 1-5 and 9-14 is/are rejected.

7) Claim(s) 7 and8 is/are objected to.
8)L] Claim(s)___are subjectto restriction and/or election requirement.

 

 

Application Papers

9)L] The specification is objected to by the Examiner.
10) The drawing(s)filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.

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

 

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

11)L] The oathor declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)L] Acknowledgmentis madeofa claim for foreign priority under 35 U.S.C. § 119(a)}-(d) or(f).
a)_LJAll b)[] Some*c)] Noneof:

1.L] Certified copies of the priority documents have been received.
21 Certified copies of the priority documents have been received in Application No.
3.0] Copiesofthe certified copies of the priority documents have beenreceivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action fora list of the certified copies not received.

 
 

Attachment(s)

1) C Notice of References Cited (PTO-892) 4) CT Interview Summary (PTO-413)
2) _] Noticeof Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) BX] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Noticeof Informal Patent Application

Paper No(s)/Mail Date 12/4/09. 6) Oo Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100209
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Application/Control Number: 12/020,285 Page 2

Art Unit: 3748

This Office Action is in response to Applicant’s request for reconsideration filed 12/4/09.

DETAILED ACTION

Claim Rejections - 35 USC § 103

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

obviousnessrejections set forth in this Office action:

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

2. Claims 1-5 and 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Gray, Jr. et al. (US 6651432) in view of Mochizuki et al. (US 5131228). Regarding

claims 1 and 5, Gray, Jr. et al. discloses a turbocharged (27) or supercharged spark

ignition engine wherein a mixture is directly injected from a first source (23) and there is

also a meansfor independently controlling fueling with gasoline from a second source

(53) comprising a spark ignition engine; a turbocharger or supercharger; a meansfor

directly injecting a gasoline mixture from thefirst source into at least one cylinder; a

meansfor fueling the engine with gasoline from the second source; further wherein

under somedriving conditions the manifold pressure is greater than 2 bar(col. 8, lines

62-67); and wherein the engine is operated at a substantially stoichiometric fuel/air ratio

during at least part the operating time (col. 10, lines 24-32). Gray, Jr. et al. discloses an

ethanol-gasoline mixture to be directly injected (col. 10, lines 34-49), but fails to

specifically disclose a meansfordirectly injecting a liquid ethanol-gasoline mixture from

the first source into at least one cylinder wherein the energy fraction in the cylinder that

is provided by the directly injected ethanol is at least 20 % and fails to disclose the
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Application/Control Number: 12/020,285 Page 3

Art Unit: 3748

maximum level of pressure increase from the turbochargeris decreased when an

ethanol/gasoline ratio is lowered.

3. Mochizuki et al. teaches a meansfor directly injecting a liquid ethanol-gasoline

mixture from the first source into at least one cylinder wherein the energyfraction in the

cylinder that is provided bythe directly injected ethanolis at least 20 % (Figure 4). It

would have been obvious for a person having ordinary skill in the art at the time the

invention was madeto utilize an ethanol-gasoline mixture with an energyfraction of

ethanolof at least 20% directly injected into the first source cylinder injector of Gray, Jr.

et al. in order to avoid auto-ignition of the mixture of the supercharged engineof Gray,

Jr. et al. (col. 4, lines 41-50).

4. Additionally, Mochizuki et al. teaches a supercharged engine wherein the

maximumlevel of pressure increase from the supercharger is decreased when an

ethanol/gasoline ratio is lowered (col. 4, lines 41-50). It would have been obvious for a

person having ordinary skill in the art at the time the invention was madeto utilize the

lowering of maximum supercharger pressure when the ethanol/gasoline ratio is lowered

in order to avoid engine knock due to the lowering of octane of the fuel mixture.

5. Regarding claims 2-4, the modified Gray,Jr. et al. device discloses the maximum

pressure increase is decreased soasto prevent knock(col. 4, lines 41-50), the spark

retard is increased when the ethanol/gasoline ratio is lowered (claim 26) and the

compression ratio is 11 or greater (claim 21).

6. Regarding claims 9-14, the modified Gray, Jr. et al. device discloses the level of

turbocharging is decreased so as to reduce the amount of the ethanol/gasoline mixture
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Application/Control Number: 12/020,285 Page 4

Art Unit: 3748

from the first source that is needed to prevent knock(col. 4, lines 41-50), wherein the

usage of the ethanol/gasoline mixture from the first source is determined by the amount

of fuel in the first source (fuel supply), wherein the usage of the mixture from the first

source is determined by the driver (demand/throttle), wherein the spark retard is

changed whenthe ethanol/gasoline ratio is changed (col. 6, lines 29-31), wherein the

fuel/air ratio in the engineis rich at high loads and wherein the gasoline from the second

sourceis port fuel injected (col. 4, lines 13-40).

Allowable Subject Matter

t. Claims 7 and 8 are objected to as being dependent upon a rejected base claim,

but would be allowable if rewritten in independentform including all of the limitations of

the base claim and any intervening claims.

Responseto Arguments

8. Applicant's arguments filed 12/4/09 have been fully considered but they are not

persuasive. Applicant argues that Gray, Jr. fails to disclose a mixture of ethanol and

gasoline. Examiner respectfully disagrees. Column 10, lines 34-39 discusses “an

engine whichutilizes a pre-mixed charge of very high octane fuel ... such as methanol

or ethanol and certain gasolines, with spark or similar controlled ignition means." Gray,

Jr. discloses either methanol or ethanol mixed with gasoline to form a high octanefuel.

9. Applicant further argues that Mochizuki fails to disclose that the ethanol/gasoline

ratio is adjusted depending on operating conditions becausetheratio is determined by

what has beenputinto the fuel tank. Applicant asserts that the relative amountof

ethanolof the Mochizuki engine cannot be altered. However, Mochizuki teaches
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adjusting the fuel ratio byfilling the tank with varying fuel ratios. Based on the required

operating conditions, the ethanol/gasoline ratio is lowered (col. 4, lines 34-40 and 46-

50).

10. In response to applicant's argumentthat the referencesfail to show certain

features of applicant’s invention, it is noted that the features upon which applicant relies

(i.e., an adjusting of the ethanol/gasoline ratio outside offilling the fuel tank) are not

recited in the rejected claim(s). Although the claimsare interpreted in light of the

specification, limitations from the specification are not read into the claims. See /n re

Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993).

Conclusion

11. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within

TWO MONTHSofthe mailing date ofthis final action and the advisory action is not

mailed until after the end of the THREE-MONTHshortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however,will the statutory period for reply expire later

than SIX MONTHSfrom the mailing date ofthis final action.
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Any inquiry concerning this communication or earlier communications from the

examiner should be directed to DOUGLAS J. DUFF whosetelephone numberis

(571)272-3459. The examiner can normally be reached on M-Th 7 AM - 5 PM.

If attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

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 accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/ThomasE. Denion/

Supervisory Patent Examiner, Art Unit 3748

/Douglas J Duff/
Examiner, Art Unit 3748
2/9/10
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unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at wy y or MPEP 901.04. * Enter Office that issued
the document, by the two-letter code (WIPO Standard ST.3). * Tor Japanese patent documents, the indication of the year of the reign of the Lmperor must
precedethe serial number of the patent document. ® Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if
possible. ° Applicant is to place a check mark here if English language Translation is attached.

NON PATENT LITERATURE DOCUMENTS
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Cc MODAKet al., Engine Cooling by Direct Injection of Cooling Water, Society of Automotive Engineers, Inc. 700887  

 paper 2003-01-0542.
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GRANDIN et al., Replacing Fuel Enrichment in a Turbo Charged SI Engine: Lean Burn or
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Usedin Lieu of PTO/SB/O8A/B
(Based on PTO 10-07 version)

Complete if Known

Application Number 12/020 ,285

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

Substitute for form 1449/PTO  

sum«+dTA
(Use as many sheets as necessary) Examiner Name Duff, Douglas J.

Attorney Docket Number 104926 11-0828 (MITCON11381)

  
 

C22 USPTO Non-Final Office Action, Application No. 11/100,026, August 3, 2006.
C23 USPTO Non-Final Office Action, Application No. 11/229,755, March 22, 2007.
C24 USPTO Non-Final Office Action, Application No. 11/229,755, October 4, 2007.
C25 USPTO Non-Final Office Action, Application No. 11/682,372, January 2, 2008.
C26 USPTONon-Final Office Action, Application No. 11/684100, June 3, 2008.

C27 |USPTO NOn-FinalOffice Action, Application No. 11/840,719, July 11, 2008.
C28 USPTONotice of Allowance, Application No. 11/684,100, March 3, 2009.||

*EXAMINER:Initial if reference considered. whetheror not citation is in conformance with MPEP 6089. Draw line throughcitation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
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12/020,285 BROMBERGETAL.
Examiner Art Unit

DOUGLAS J. DUFF 3/48 
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(INCLUDING SEARCH STRATEGY)

Class Subclass Date Examiner DATE EXMR
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Doc code: RCEX PTONSBAOEFS (07-C3}Dec description: Request for Continued Examination (RCE) Approvedfor usethrough 07/31/2012, OMBCe4 uve) U.S. Patent and Trademark NT OF COMMERCE
Under the Paperwork Reduction Act of 1995, ne persons are required to respand fe 4 colfectionof information unless it contains a valid OMG contro! number

 
 
 
 

REQUEST FOR CONTINUED EXAMINATION(RCE}TRANSMITTAL
(Submitted Only via EFS-Web} 

 
 
 
 

    
| : ‘ | ding TO ANredE las carlee| Application | Filing | 2008-01-25 _ Docket Number) 1455; sog198
' Number ate | | {if applicable;

First Named!  Inventor  

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheetfor this form is located at WWIW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 4.114 

Nate: fthe RCE is proper, any previouslyfiled unenttered amendments and amendments enclosedwith the RCE will be enteredinthe order |
in which they were filed unless applicant instructs otherwise. If applicant does not wishto have any previously filed unentered amendment(s)| entered, applicant must request non-entry of suchamendments

 
Co Previously submitted, ifa final Office actioniis out‘standing,aany amendments filed affer the final Office action may be considered as a' submission even if this box is not checked,

 

{_| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[| Other 

&] Enciosed

><] Amendment/Reply

[| information Disclosure Statement (IDS)

|] Affidavit(s)/ Declaration(s)

 
MISCELLANEOUS

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) fora period of months
(Period af suspension shall not exceed 2months: Fee under 37 CFR 17) required ttre— 
 | TC] Other

  

FEES

The RCE fee under 37 CFR 1.17{e} is required by 37 CFR 1.114 when the RCE Is fled.
The Director is hereby authorized to charge any underpaymentof fees, or credit any overpayments, to

Deposit Account No (92553

SIGNATURE OF APPL ICANT ATTORNEY, OR AGENTREQUIRED

 
 

      

b<] Patent Practitioner Signature

[| Applicant Signature

  
rt tTFS - Web 2.1.15
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Doc code: RCEX

Doc description. Request for Cantinued Examination (RCE)

 

 | f 
 

 

Signature Aei . Gove _ i

Name Sam Pasternack | Registration Number | 29576
Leeeeeeneccccccccecesseeeebeeeecasennensseeecneennnntnnnnnennnnan ah. bo!

 This collection of information is required by 37 CFR 1.114. The information is required toe obtain or retain a benefit by the public whichis to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form te the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Depariment of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, cali 1-800-PTO-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number: 12020285 

Filing Date: 25-Jan-2008

OPTIMIZED FUEL MANAGEMENTSYSTEM FOR DIRECT INJECTION ETHANOL

Title of Invention: ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Leslie Bromberg 

Filer: Sam Pasternack/Anna Yem

Attorney Docket Number: 11381.106198

Filed as Large Entity

 
 

Utility under 35 USC 111(a) Filing Fees

Sub-Totalin

USD(S$)

me

Extension-of-Time:

Extension - 3 months with SO paid 1253 1110 1110
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 Miscellaneous:

Requestfor continued examination 1801 1 810 810 

Total in USD ($) 1920 
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Electronic AcknowledgementReceipt

EFS ID: 8123364

Application Number: 12020285 

International Application Number:

Confirmation Number:
 

OPTIMIZED FUEL MANAGEMENTSYSTEM FOR DIRECT INJECTION ETHANOL

Title of Invention: ENHANCEMENT OF GASOLINE ENGINES

 

First Named Inventor/Applicant Name: Leslie Bromberg

Customer Number: 91197

Filer: Sam Pasternack/Anna Yem
 

Filer Authorized By: Sam Pasternack

Attorney Docket Number: 11381.106198 

Receipt Date: 30-JUL-2010

Filing Date: 25-JAN-2008

Time Stamp: 11:15:11 

Application Type: Utility under 35 USC 111(a)

 
Paymentinformation: 

Submitted with Payment

 
Authorized User O'BRIEN,DANIEL

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 CF.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 CF.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document a File Size(Bytes)/ Multi Pages

60255

43275a2983de6505278a075 312079eeac7|
Bec25

Extension of Time 113811061 98extime.pdf

Warnings: 

Information: 

Amendment Submitted/Entered with

Filing of CPA/RCE 113811061 980asrsp.pdf bc963e499840c866a80dd91 7c75006fe76al
cfl41

Information:

Request for Continued Examination
(RCE) 11381106198rce.pdf aff4882cb98ea28eca627f69e274eb9 laSfod

This is not a USPTO supplied RCE SB30 form. 

Information: 

Fee Worksheet (PTO-875) fee-info.pdf 260487fd46f23b 1cBa770ba57ae0B9ad001
4a89

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

 
New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
 

FORD Ex. 1126, page 185
IPR2020-00013



FORD Ex. 1126, page 186
                       IPR2020-00013

PTOMSB/22 (07-08)
Approved for use through 07/31/2012, OMB 0651-0034

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE
Under the paperwork Reduction Act of 1995, no persons are required tg respond to a collection of information unless it displays 4 valid OMB canirol number  

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136{a) | Docket Number (Optional)

FY 2008 11381.106198
{Fees pursuant to the Consolidated Appropriations Act, 2008

Application Number 12/020285 

OPTIMIZED FUEL. MANAGEMENT SYSTEM...

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requesied extension and fee are as follows (check time period desired and enter the appropriate fee below):
ree

One month (37 CFR 1.17{ak(1}) $136

Two months (37 CFR 1.17(aK2)}

Three months (37 CFR 1,.17fa)(3))

Four months (37 CFR 1.17{a}(4))

Five months (37 CFR 1.17(ay(5)}

Applicant claims small entity status. See 37 CFR 1.27

A check in the amount of the fee is enclosed.

Payment by credit card. Feren-P1O-2038-ie-chached.

The Director has already been authorized to charge fees in this application to a Deposit Account.SOSOOD
The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 192553
WARNING: Information on this form may become public. Credit card information should not be Included on this form.
Provide credit card information and authorization on PTO-2038,

lam the P| applicant/inventor.

CT assignee of record of the entire interest. Sea 37 CFR 3.71.
Statement under 37 CFR 3.73{b) is enclosed (Form PTO/SB/96).

attorney or agent of record. Registration Number 29576

July 30, 2010

Signature — Date
SamPasternack 617.258.7171

Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of ihe entire interest or theit representative(s) are required. Submit multiple forms if more than one
Signature is required, see below

Total ot 1 forms are submitted.
This collection of information is required by 37 CFR 1.136(a). The informationisrequired to obtain ar retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 36 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collectionisestimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upor ividual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer,
U.S, Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1456, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

if you naed assisiance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application No. §2/020285 Docket No.: 11381, 106198
Date: July 30, 2010

ATTORNEY DOCKET NO.: 11581.106198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Leslie Bromberg et al Examiner: Douglas J. Doff

Serial No. 12/020285 Art Unit: 3748

Filme Date: January 25, 2008 Confirmation No.: 1610

Title: OPTIMIZED FUEL MANAGEMENT SYSTEMFOR DIRECT INJECTION

ETHANOL ENHANCEMENT OF GASOLINE ENGINES

AMENDMENT

Vie EFS-Web

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sy:

In respouse to the Office Action mailed February 19, 2010, please amend the application

as follows.
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Application No. 12/020285 Docket No.: 11381.106198
Date: July 30, 2010

Remarks

Accompanying this amendment is a Request for Continuing Examination. Also enclosed

is a Petition for a three months Extension of Time.

Claims 1 — 5 and 7 — 14 are pending. Claims 1 — 8 and 9 — 14 standfinally rejected and

are being cancelled herein without prejudice and will be pursued in a continuing application.

Claims 7 and 8 are indicated as allowable and are bemg amended herein into independent

form. It is submitted that amended claims 7 and 8 arc now in condition for allowance.

if there is a fee occasioned by this communication, the director hereby authorized to

charge any deficiency or credit any overpayment in the fees filed, asserted to be filed or which

should have been filed herewith to our Deposit Account No. 192553, under Docket No.

Li381.106198,

Respecyfally Submitted,f

anf hte. fAbn. [Cte
4

Sam Pasternack

Registration No.: 29576
Massachusetts Institute of Technology

Five Cambridge Center
Room NE25-230

Cambridge, MA 02412-1493
617.258.7171
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PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|“pplication or Docket Number Filing Date
Substitute for Form PTO-875 12/020,285 01/25/2008|CL] To be Mailed

APPLICATION AS FILED — PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY Xl] OR SMALL ENTITY

orPs Ce]Pe Dan|(37 CFR 1.16(a), (b), of (c

37 CER 1.16(k). (i), or (m N/A N/A N/A N/A
L] EXAMINATION FEE

(a7 CFR 1.16(0), (p), or (@)) NIA N/A N/A N/A
TOTAL CLAIMS
37 CFR 1.16(i minus 20 =

INDEPENDENTCLAIMS
37 CFR 1.16(h minus 3 =

If the specification and drawings exceed 100

oO sheets of paper, the application size fee dueeeoN SIZE FEE is $250 ($125 for small entity) for each
( “16(8)) additional 50 sheets or fraction thereof. See

35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

| MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED - PARTII
OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL ADDITIONAL

07/30/2010}acter PREVIOUSLY FEE (3) FEE ($)AMENDMENT PAID FOR

Total 37 cFR 2 -
Inde endent +2|ene
| Application Size Fee (37 CFR 1.16(s))

CT FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

KE
Zz
uw
=
Q
Zz
uw
=
<

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE (8) FEE(8)AMENDMENT PAID FOR

Total (37 cFR1.16(i))

4 Application Size Fee (37 CFR 1.16(8))
T FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

AMENDMENT
* If the entry in column1is less than the entry in column 2, write “0” in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For’ IN THIS SPACEis less than 20, enter “20”. /TONI HAKIM/
*** If the “Highest Number Previously Paid For’ IN THIS SPACEisless than 3, enter “3”.
The “Highest Number Previously Paid For”(Total or Independent) is the highest number foundin the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assisiance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application No. 12/020285 Docket No.: 11381.106198
Date: July 30, 2010

Listing of Claims

Claims 1 — 6 (cancelled)

Claim 7 (currently amended) A turbocharged or supercharged spark ignition engine wherein an

ethano -pasoline mixture is directly injected fromafirst source and there is also a meansfor
independently controlling fueling with gasoline from a second source comprising:

a spark ignition engine;

a turbochargeror supercharger,

.a meansfor directly injecting a liquid ethanol-gasoline mixture from the first source into at least

one cylinder;
a meansfor fueling the engine with gasoline from the second source;

wherein the energy fraction in the cylinder that is provided by the directly injected ethanolis at

least 20 % and further wherein under somedriving conditions the manifold pressure is greater .

than 2 bar; and .

wherein the engine is operated at a substantially stoichiometric fuel/air ratio during at least part
the operating time Fhe-engine-system-ofelaimS wherein the engine is started up with only the

gasoline from the second source.

 

 

 

Claim 8 (currently amended) A turbocharged or supercharged spark ignition engine wherein an

ethanol-gasoline mixture is directly injected from a first source and there is also a meansfor

independently controllingfueling with gasoline from a second source comprising:

a sparkignition engine; |

a turbocharger or supercharger:

a meansfor directly injecting a liquid ethanol-gasoline mixture from the first sourceinto at least
one cylinder:

a meansfor fueling the engine with gasoline from the second source:

wherein the energy fraction in the cylinder that is provided by the directly injected ethanol is at

least 20 %_and further wherein under somedriving conditions the manifold pressure is greater

than 2 bar; and

wherein the engine is operated at a substantially stoichiometric fuel/air ratio during at least_part
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Application No. 12/020285 Docket No.: 11381.106198
Date: July 30, 2010

the operating time TFhe-engine-systemofelaim-S wherein under some driving conditions the

engine is operated with only the directly injected ethanol —gasoline mixture from thefirst source.

Claims 9 — 14 (cancelled)
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Doc code: IDS PTOVSB/G8a (01-10)
nae i ‘ : te Approved for use through 07/31/2012. OMB 0651-0031ion: ft 1 s rea Stat at ¢] ye

Dac description: information Disclosure Statement (DS) Filed U.S, Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infarmation uniess it contains a valid OMB control number.
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|( Not for submission under 37 CFR 1.99) eena

' Examiner Name TRIEU, THAI BA

| | Attorney Docket Number 411381.106198    
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| | |

| f you wish toaddadditionalU.38.“Published Applicationcitationinformationon please‘click.the Add‘button.
FOREIGN PATENT DOCUMENTS

| | Name of Patentee or Pages,Columns Lines.
| Examiner] Cite || Foreign Document | Country Kind | Publication A ficant of cited | where Relevant 5Initial" | No Numbers | Code2i || Code Date PPHCAN | Passages or Re!evant!| | | | Document| Ftigures Appear
PoerI_

|    

 

NON-PATENT LITERATURE DOCUMENTS anne

include name of the author (in CAPITAL LETTERS}, titie of the article (when appropriate}, title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s}, volume-issue number(s),
publisher, city and/or country where published.

| Examiner! Cite
initials* | No  
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Application Number 42020285 i:
| Filing Date ~| 2008-01-28

INFORMATION DISCLOSURE ci Namedinventor |
STATEMENT BY APPLICANT Van Unit 1
i{ Mot for submission under 37 CFR 4.99) [ennabeeearveomaneneansnonnene !

| Examiner Name | TRIEU, THAE BA
— r —

| Attorney Docket Number=| 11381.106198 |

|
| )o

eeDe i . |

‘Hf you wish to add additional non-patent literature documentcitation information please click the Add button

| EXAMINER SIGNATURE |
Examiner Signature Date Considered | 

! a a cee
i “EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. include copy of this form with next communication to applicant.

|

| See Kind Codes of USPTO Patent Dacuments at www.USPTO. GOV or MPEP 901.04. 2 Enteroffice ihat issued the dacumeni, by ihe two-letter code (WIPO |
i Standard ST.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberof the patient decument.|
i * Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicantis to place a check mark here if
| English languagetranslation is attached.
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 “Filing Date 
INFORMATION DISCLOSURE i First Named Inventor "Leste Bromberg
STATEMENT BY APPLICANT = —___—____-_________-_-—____-—/

; Art Unit | 3748
{ Not fer submission under 37 CFR 1.99} - -

Examiner Name | TRIEU, THAI BA |

 

 

 

 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the aporopriate selection(s):

| That each item of information contained in the information disclosure staternent was first cited in ary communication
i[| froma foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclasure statement. See 37 CFR 1.97(6)(1).
 

| OR

That no itemof information contained in the information disclosure statement was cited in a cornmunication from 2

foreign patent office in a counterpart foreign application, and, io the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
any individual designated in 37 CFR 1.56{c}) more than three months prior fo the filing of the information disclosure
statement. See 37 GFR 1.97(e}{2).

 

  
  

See atiached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 
A certification statement is not submitted herewith. poo

| SIGNATURE
| A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
| form of the signature. ef

 

 
a:

[Date (YYYY-MM-DD) | 2011-05-08weeececeneeeec ec etnenennennnnes|neceeeeceecnmenanef ee eecenne  ceceeeenentenenencnnenennaceeenecenenmananeemrnnen

Registration Number | 29576 | Name/Print   

| This collectionof information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the!
public whichis 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 1 hour to complete, including gathering, preparing and submitting the cornpleted
application form ta the USPTO. Time will vary depending upon the individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent fo the Chief Information Officer, ULS.
Patent and Trademark Office, U.S. Departrnent of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number: 12020285 

Filing Date: 25-Jan-2008

OPTIMIZED FUEL MANAGEMENTSYSTEM FOR DIRECT INJECTION ETHANOL

Title of Invention: ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Leslie Bromberg 

Filer: Sam Pasternack/Ellen Byal

Attorney Docket Number: 11381.106198

Filed as Large Entity

 
 

Utility under 35 USC 111(a) Filing Fees

Coo

me

Extension-of-Time:
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 Miscellaneous:

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic AcknowledgementReceipt

EFS ID: 10047119

Application Number: 12020285 

International Application Number:

Confirmation Number:
 

OPTIMIZED FUEL MANAGEMENTSYSTEM FOR DIRECT INJECTION ETHANOL

Title of Invention: ENHANCEMENT OF GASOLINE ENGINES

 

First Named Inventor/Applicant Name: Leslie Bromberg

Customer Number: 91197

Filer: Sam Pasternack/Ellen Byal 

Filer Authorized By: Sam Pasternack

Attorney Docket Number: 11381.106198 

Receipt Date: 09-MAY-2011

Filing Date: 25-JAN-2008

Time Stamp: 14:38:08 

Application Type: Utility under 35 USC 111(a)

 
Paymentinformation: 

Submitted with Payment

 
Authorized User O'BRIEN,DANIEL

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 CF.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document a File Size(Bytes)/ Multi Pages

73592

1592fa445fcd 19.a0ed 01054 3a6 (846121 9
hus

Transmittal Letter 113811061 98STATEMENT.pdf

Warnings: 

Information: 

, . 120662
Information Disclosure Statement (IDS)

Filed (SB/08) 11381106198TRANS.pdf 8257f48bt249a2al 7e0a97ba9 1b5 14d d5t7
0235

This is not an USPTO supplied IDSfillable form

30476

215c64cad799d00387a06962a35a295ab 71
5b548

Total Files Size (in bytes) 224730

Fee Worksheet (PTO-875) fee-info.pdf

Warnings: 

Information: 

This AcknowledgementReceipt evidencesreceipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfor a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the nationalstage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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ATTORNEY DOCKET NOL: 11381,106198

Applicant: Leshe Bromberg Examiner: TRIEU, THAIBA

Serial No. 12/020285 Agt Unit: 3748

Filing Date: January 25, 2008 Confirmation No. 1610

Vitle: OPTIMIZED FUEL MANAGEMENT SYSTEM FOR DIRECT INJECTION

ETHANOL ENHANCEMENT OF GASOLINE ENGINES

INFORMATION DISCLOSURE STATEMENT

Via EPS-Web

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and Trademark

Office is herebydirected to the references listed on the attached PTO/SB/O&a. It is respectfully
requested that the information be expressly considered during the prosecution of this application,
and that the references be made of record therein and appear among the "References Cited” on
any patent to issue there from.

In accordance with 37 CFR 1.98(a)(2)G)), Applicant has not submitted copies of US.
patents and U.S. patent applications. Applicant submits herewith copies of non-patent literature
and a PCT Search report in accordance with 37 CFR 1.98(a)}(2).

In accordance with 37 CFR 1.97(g), the filing of this Information Disclosure Statement
shall not be construed to mean that a search has been made or that no other material information

as defined in 37 CFR 1.56(a) exists. In accordance with 37 CFR1.97(h),the filing of this
Information Disclosure Statement shall not be construed to be an admission that any patent,
publication or other information referred to therein is “prior art" for this invention unless
specifically designated as such.

It is submitted that the Information Disclosure Statement is in compliance with 37 CFR
1.98 and the Examineris respectfully requested to consider the listed references.
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Application No. 12/020285 Docket No.: 11381.106/98
Date: May 9, 2011

If there is a fee occasioned by this communication, the director hereby authorized to
charge any deficiencyor credit any overpaymentin the fees filed, asserted to be filed or which
should have beenfiled herewith to our Deposit Account Ne. 192553, under Docket No.
11381.106198.

 
Sam(50) Pasternack

Registration Number: 29576
Massachusetts Institute of Technology

One Cambridge Center
Room NE18-501

Cambridge, MA 02142
617.258.7171
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450Wwww.uspto. Ov

 
NOTICE OF ALLOWANCEAND FEE(S) DUE

EXAMINER
 
   

91197 7590 10/12/2011

MIT's Technology Licensing Office TRIEU, THAI BA
Onc Cambridge Center
Kendall Square, NE 18-501
Cambridge, MA 02142-1493 2748

DATE MAILED: 10/12/2011

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

12/020,285 01/25/2008 11381.106198 1610
‘TITLE OF INVENTION: OPTIMIZED FUEL MANAGEMEN'SYS'TEM FOR DIRECT INJECTION ETHANOL ENHANCEMEN'T OF GASOLINE
ENGINES

Leslie Bromberg

 APPLN. TYPE SMALL ENTITY ISSUE FEE DLE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional $870 $300 $1170 01/12/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. TITS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENTRIGIITS.
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 MPEP1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLYPAID 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 TILE PREVIOUSLYPAID ISSUE FEE TOWARD TILE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shown as YES,verify your current
SMALLENTITYstatus:

If the SMALL ENTITYis shown as NO:

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

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

A. Pay TOTAT, FEE(S) DUE shownabove, or

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

Il. PART B - FEK(S) TRANSMITTAT,, orits 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 copyof 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 dueto the difficulty in recognizing
the paperas an equivalentof Part B.

IU. All communications regarding this application must give the application number. Please direct all communications prior to issuance lo
Mail Stop ISSUE I'LE unless advisedto the contrary.

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

Page | of 3
PTOL-85 (Rev. 02/11)
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PARTB - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner 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 PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notificalion of maintenance fees will be mailed to the current correspondence address asindicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "EE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

papers. Fach additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.91197 7590 10/12/2011

MIT's Technology Licensing Office Certificate of Mailing or Transmission
Onc Cambridge C I hereby certify that this Fee(s) Transmittal is being deposited with the Unitedne Cambridge Center States Postal Service with sulficient postage for first class mail in an envelope
Kendall Square, NE 18-501 addressed to the Mail Stop ISSUE FEE address above, or being facsimile' transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)Cambridge, MA 02142-1493

(Signature)

(Date)

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

 
 

12/020,285 01/25/2008 Leslie Bromberg 11381.106198 1610
‘TITLE OF INVENTION: OPTIMIZED FUEL MANAGEMEN'SYS'TEM FOR DIRECT INJECTION ETHANOL ENHANCEMEN'T OF GASOLINE
ENGINES

 APPLN. TYPE SMALL ENTITY ISSUE FEE DLE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

YES $0

 
nonprovisional $870 $300 $1170 01/12/2012

TRIEU, THAI BA 3748 123-559100

1. Change of correspondence addressor indication of "[ee Address" (37 2. For printing on the patent front page, list

CFR 1.563). (1) the namesof up to 3 registered patent attorneys I
(J Change of correspondence address (or Change of Correspondence or agents OR,alternatively,
Address form PTO/SB/122) attached. 2(2) the nameofa single firm (having as a member a

registered attorney or agent) and the names of up to
2 registered patentattorneys or agents. If no name is 3
listed, no namewill be printed.

LI "Fee Address"indication (or “Fee Address" Indication formPTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

 
 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 calegory or calegories (will nol be printed on the patent) : (LD individual LJ Corporation or other privale group entily (J Government

4a. The following fee(s) are submilled: Ab. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
Cd issue Tee LI A checkis enclosed.

(J Publication Fee (No small entity discount permitted) Ly Paymentbycredit card. Form PTO-2038is attached.
(I Advance Order - # of Copies LI The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit anyoverpayment, to Deposit Account Number (enclose an extra copy of this form).

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

La. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. LI b. Applicant is no longer claiming SMALL ENTITYstatus. See 37 CFR 1.27(g)(2).

  
NOTE: TheIssue Fee and Publication Fee (if required) will not he accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shownby the records of the United States Patent and ‘lrademark Oftice.

Authorized Signature Date

Typed or printed name Registration No.
  

This collection ofinformation is required by 37 CFR 1.311. The informationis required to obtain or retain a benelil by the public whichis to [ile (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will vary dependin, upon the individual case.Any comments on the amountof time you require to completethis form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, ‘Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB0651-0033 U.S. Patent and ‘Trademark Office; US. DEPARTMENT OF COMMERCE

FORD Ex. 1126, page 202
IPR2020-00013



FORD Ex. 1126, page 203
                       IPR2020-00013

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450Wwww.uspto. Ov

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

 
 

 
   

12/020,285 01/25/2008 Leslie Bromberg 11381.106198 1610

MIT's Technology Licensing Office TRIBU, THAI BA
Onc Cambridge Center
Kendall Square, NE 18-501
Cambridge, MA 02142-1493 TaN

DATE MAILED: 10/12/2011

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

The Patent Term Adjustment to date is 266 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 Adjustmentwill be 266 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustmentis 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) WEBsite (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 Centerof the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

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

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

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

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

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

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

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

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

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

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

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

9. A record fromthis system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomesaware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

 . _ . 12/020,285 BROMBERGETAL.
Examiner-Initiated Interview Summary Examiner Art Unit

THAI BA TRIEU 3748

All participants (applicant, applicant’s representative, PTO personnel):

(1) THAI BA TRIEU. (3) .

(2) Mr. Sam Pasternack (Reg. No. 29,576). (4) .

Date of Interview: 26 September 2071.

Type: Telephonic (] Video Conference
[J Personal [copy given to: applicant (J applicant's representative]

Exhibit shown or demonstration conducted: [[] Yes XJ] No.
lf Yes, brief description:

Issues Discussed [1101 fx112 (102 (103 [KlOthers
(For eachof the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 7 and 8.

Identification of prior art discussed: None.

Substanceof Interview
(Tor each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics mayinclude: identification orclarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied referencesetc...)

The Examiner's Amendments to claims 7 and 8 are to address the redundancyofandto clarify the claimed
limitations; and to overcome the rejection under 35 USC § 112, second paragraph of indefiniteness and lack of
antecedent basis in claims.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substanceof interview.

Examinerrecordation instructions: Examiners must summarize the substanceof anyinterview of record. A complete and properrecordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome ofthe interview, to include an indication as to whether or not agreement was reached on the issuesraised.

CL] Attachment

/Thai-Ba Trieu/ September 27, 2011
Primary Examiner, Art Unit 3748

  
 
U.S. Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20110927
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Application No. Applicant(s)

12/020,285 BROMBERGETAL.
Examiner Art Unit

THAI BA TRIEU 3748

-- The MAILING DATEof 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 GRANTOF PATENTRIGHTS. 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. J This communication is responsive to the RCEfiled on 07/30/2010 and IDSfiled on 05/09/2011.

Notice of Allowability

2. (1 An election was madebythe applicant in response to a restriction requirementset forth during the interview on
requirement and election have been incorporated into this action.

‘ the restriction

3. ] The allowed claim(s)is/are 7 and 8

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

a) All =b)(1)Some* c)[J None of the:

1. [] Certified copies of the priority documents have been received.

2. C1] Certified copies of the priority documents have been received in ApplicationNo.

3. LJ Copies ofthe certified copies of the priority documents have been receivedin 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 ABANDONMENTofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

5. J] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. (] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.

(a) [J] including changesrequired by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) [1] hereto or 2) [] to Paper No./Mail Date .

(b) (J including changes required by the attached Examiner's Amendment / Commentor in the Office action of
Paper No./Mail Date :

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

7. CL] DEPOSIT OF and/or INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. (J Notice of References Cited (PTO-892)

2. (1 Notice of Draftperson’s Patent Drawing Review (PTO-948)

3. XJ Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 05/09/2011

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

5. C1 Notice of Informal Patent Application
6.KX]Interview Summary (PTO-413),

Paper No./Mail Date hereto .
7. KI Examiner's Amendment/Comment

8. BI Examiner's Statement of Reasonsfor Allowance

9. [J Other . 

/Thai-Ba Trieu/

Primary Examiner, Art Unit 3748
September27, 2011

U.S. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability

 
Part of Paper No./Mail Date 20110927
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DETAILED ACTION

A request for continued examination under 37 CFR 1.114, including the fee set

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this

application is eligible for continued examination under 37 CFR 1.114, and the fee set

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

07/30/2010 has been entered.

Claims 7-8 were amended; and

Claims 1-6 and 9-14 were cancelled.

EXAMINER’S AMENDMENT

An examiner's amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the paymentof the issue fee.

Authorization for this examiner's amendment was given in a telephone interview

with Mr. Sam Pasternack(reg. No. 29,576) on Monday September 26, 2011.

The application has been amended asfollows:

Claims 7 and 8 have been amendedasfollowing (See Pages 6-8 below).
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EXAMINER’S COMMENT

The Examiner's Amendments to claims 7 and 8 are to address the redundancyof

and to clarify the claimed limitations; and to overcome the rejection under 35 USC §

112, second paragraph of indefiniteness and lack of antecedentbasis in claims.

Allowable Subject Matter

The following is an examiner's statement of reasonsfor allowance:

Regarding claim 7, the prior art fails to disclose or renders obvious the

claimed combination of an engine system having a spark ignition engine; at least

one of turbocharger and supercharger for compressing air into said spark ignition

engine; a first source of an ethanol-gasoline mixture; a means for directly

injecting a liquid ethanol-gasoline mixture from the first source into at least one

cylinder of the spark ignition engine; a second source of gasoline; a means for

independently controlling fueling the engine with the gasoline from the second

source; and including:

“an energy fraction in the cylinder provided by the directly injected
ethanol being at least 20%;

underdriving conditions, a manifold pressure being greater than 2
bar;

during at least part of an operating time under said driving
conditions, the engine being operated at a substantially stoichiometric
fuel/air ratio; and

at a start-up condition, the engine being operated with only the
gasoline from the second source.”

Regarding claim 8, the prior art fails to disclose or renders obvious the

claimed combination of an engine system having a spark ignition engine; at least
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one of turbocharger and supercharger for compressing air into said spark ignition

engine; a first source of an ethanol-gasoline mixture; a means for directly

injecting a liquid ethanol-gasoline mixture from the first source into at least one

cylinder of the spark ignition engine; a second source of gasoline; a means for

independently controlling fueling the engine with the gasoline from the second

source; and including:

“an energy fraction in the cylinder provided by the directly injected
ethanol being at least 20%;

under driving conditions, a manifold pressure being greater than 2
bar;

during at least part of an operating time under said driving
conditions, the engine being operated at a substantially stoichiometric
fuel/air ratio; and

undersaid driving conditions, the engine being operated with only
the directly injected ethanol-gasoline mixture from the first source.”

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompanythe issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to THAI BA TRIEU whose telephone numberis (571)272-

4867. The examiner can normally be reached on Monday- Thursday (6:30-5:00).

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

supervisor, Thomas E. Denion can be reached on (571) 272-4859 or Kenneth Bomberg
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can be reached on (571) 272-4922. The fax phone numberfor the organization where

this application or proceeding is assigned is 571-273-8300.

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). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

TTB /Thai-Ba Trieu/

September 27, 2011 Primary Examiner
Art Unit 3748
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AMENDEDCLAIMS:

Claim 7 (currently amended) [[Aturbecharged—or-supercharged-_sparigniten

 
seuree]] An engine system comprising:

a spark ignition engine;

at least one of turbocharger [[or]] and supercharger for compressing air

into said spark ignition engine;

a first source of an ethanol-gasoline mixture;

a meansfor directly injecting a liquid ethanol-gasoline mixture from the

first source into at least one cylinder of the spark ignition engine;

a second source of gasoline;

a means for independently controlling fueling the engine with the

gasoline from the second source;

wherein [[#Re]] an energy fraction in the cylinder [[Hatis]] provided

by the directly injected ethanol is at least 20 %; and further comprising:

wherein under [[seme]] driving conditions, [[te]] a manifold

pressure is greater than 2 bar; [[ard]]

wherein during at least _part of an operating time under

said driving conditions, the engine is operated at a substantially

stoichiometric fuel/air ratio [[¢uring-ateastpar-theoperatingmel];

and
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wherein ata start-up condition, the engineis [[started-up]]

operated with only the gasoline from the second source.

Claim 8 (currently amended) [[A+turbecharged_er_supercharged_sparkignitien

 
seurce]] An engine system comprising:

a Spark ignition engine;

at least one of turbocharger[[or]] and supercharger for compressing air

into said spark ignition engine;

a first source of an ethanol-gasoline mixture;

a meansfor directly injecting a liquid ethanol-gasoline mixture from the

first source into at least one cylinder of the spark ignition engine;

a second source of gasoline:

a means for independently controlling fueling the engine with the

gasoline from the second source;

wherein [[tRe]] an energy fraction in the cylinder [[tatis]] provided

by the directly injected ethanolis at least 20 %; and further comprising:

wherein under[[seme]] driving conditions, [[He]] a manifold

pressureis greater than 2 bar; [[are]]

wherein during at least part of an operating time under

said driving conditions, the engine is operated at a substantially
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stoichiometric fuel/air ratio [[during-atteastparttheoperatingime]]:

and

wherein under[[seme]] said driving conditions, the engine is

operated with only the directly injected ethanol-gasoline mixture

from the first source.
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'((second or secondary)
inear5 gasoline) and i i ‘ i
(manifold near5 ‘
(pressure or boost))
‘and (start$3 with
igasoline))

4 :((turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF={2011/09/23
‘supercharg$3) and ‘USPAT; (07:32
(spark near5 engine$1) {USOCR; FPRS;
and (((first or primary) EPO; JPO;
‘with ((ethanol near3.=‘DERWENT;
‘gasoline) nearS ‘IBM_TDB
‘mixture)) with (direct$2 |
inear3 inject$3)) and i i \
:((second or secondary)
inear5 gasoline) and
(manifold near5
‘(pressure or boost))
‘and (start$3 with
igasoline) ).clm.

 

 

   
 
 

 
 

 
(2011/09/23
(07:31
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‘((turbocharg$3 or
‘supercharg$3) and
i(spark near5 engine$1)
‘and (((first or primary)
with ((ethanol near3
«gasoline) near5
imixture)) with (direct$2 §
‘near3 inject$3)) and :
i((Second or secondary)
inear5 gasoline) and
(start$3 with gasoline) ) §

‘USOCR; FPRS;
EPO; JPO;
‘DERWENT;
‘IBM_TDB

2011/09/23
(07:33

 

 

 

((spark near5 engine
‘$1) and (((first or
iprimary) with ((ethanol
‘near3 gasoline) near5
‘mixture)) with (direct$2
‘near3 inject$3)) and
i((second or secondary)
inear5 gasoline) and ‘
(start$3 with gasoline) ) §

‘US- PGPUB; ‘OR ‘OFF
‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
‘IBM_TDB

‘((spark near5 engine
‘$1) and (((first or
iprimary) with ((ethanol
‘near3 gasoline) near5
imixture)) with (direct$2
inear3 inject$3)) and
i((second or secondary)
inear5 gasoline) and
‘(driv$3 with (ethanol
‘near3 gasoline) ))

‘((spark near5 engine
:$1) and (((first or
‘primary) with ((ethanol
inear3 gasoline) nearS
‘mixture)) with (direct$2
inear3 inject$3)) and
((second or secondary)
inear5 gasoline) and
‘(driv$3 with (ethanol
inear3 gasoline) ) and i
‘((percentage or percent }
‘or "%") near5 ethanol)) |

‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
‘IBM_TDB

‘US-PGPUB; ‘OR OFF I
‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
‘|BM_TDB

2011/09/23
(07:34

(201 1/09/23
(07:35

(07:37
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7 0

 
 

 

 64

‘((spark near5 engine
‘$1) and ((((first or
iprimary) with ((ethanol
inear3 gasoline) near
imixture)) with (direct$2
‘nears inject$3)) with
icylinder$1) and
((second or secondary)
inear5 gasoline) and
‘(driv$3 with (ethanol
inear3 gasoline) ) and=§
‘((percentage or percent |
‘or "%") near5 ethanol))

‘US-PGPUB; ‘OR \
‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
‘IBM_TDB

:((spark near5 engine
‘$1) and ((((first or
iprimary) with ((ethanol
‘near3 gasoline) near5
‘mixture)) with (direct$2
inear3 inject$3)) with
‘engine$1) and ((second {
‘or secondary) near5S i
igasoline) and (driv$3
‘with (ethanol near3
‘gasoline) ) and ‘
i((percentage or percent {
‘or "%") near5 ethanol)) |

‘US-PGPUB; OR
‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
‘IBM_TDB

‘((spark near5 engine
‘$1) and ((((first or
iprimary) with ((ethanol
‘near3 gasoline) near5
'mixture)) with (direct$2
inear3 inject$3)) with
‘engine$1) and ((second |
ior secondary) near5
‘gasoline) and (driv$3
‘with (ethanol near3
‘gasoline) ) )

‘US-PGPUB; ‘OR
‘USPAT;
‘USOCR; FPRS;
EPO; JPO;
‘DERWENT;
IBM_TDB

‘US-PGPUB; ‘OR
‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
IBM_TDB

"7223787"

"7225787"

‘US-PGPUB; ‘OR
‘USPAT;
‘USOCR; FPRS;
EPO; JPO;
‘DERWENT;
‘IBM_TDB

‘OFF

‘OFF

‘OFF

(OFF

‘OFF~{2011/09/23
(07:38

S2

2011/09/23
(07:39

2011/09/23
(07:39

(2011/09/26
14:40

2011/09/26
14:40
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63

qi

| 13

~a

‘70

"7225787" and ethanol

"7225787" and ethanol
‘and gasoline

"7225787" and ethanol
‘and gasoline and
imixture

"7225787" and ethanol
iand gasoline and
imixture and (pressure
‘with bar)

‘ethanolandgasoline
‘and mixture and
(pressure with bar) and
(spark nears ignition)

‘ethanolandgasoline
iand mixture and
(pressure with bar) and
i(spark near5 ignition)
‘and (start or "start up"
ior “cold start")
‘(turbocharg$3 or
‘supercharg$3) and
iethanol and gasoline
‘and mixture and
(pressure with bar) and
(spark near5 ignition)
iand (start or "start up"
‘or "cold start")

‘USOCR; FPRS;
EPO; JPO;
‘DERWENT;
‘1BM_TDB

2011/09/26
14:41

‘US-PGPUB;
‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
‘|BM_TDB

(2011/09/26
14:42

‘US-PGPUB;
‘USPAT;
‘USOCR; FPRS;
EPO; JPO;
‘DERWENT;
‘IBM_TDB

2011/09/26
14:45

‘US-PGPUB;
‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
‘1BM_TDB

‘US-PGPUB;
‘USPAT;
‘USOCR; FPRS;
EPO; JPO;
‘DERWENT;
‘IBM_TDB

‘US-PGPUB;
‘USPAT;
‘USOCR; FPRS;
‘EPO; JPO;
‘DERWENT;
‘|BM_TDB

(2011/09/26‘US-PGPUB;
‘14:50‘USPAT;

‘USOCR; FPRS;
EPO; JPO;
‘DERWENT;
‘IBM_TDB

‘OR

OFF

‘OFF

14:44

‘2011/09/26
14:49

2011/09/26
14:50

(2011/09/26
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{S46 49239 (turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF~—(2011/09/26
4 ‘supercharg$3) and ‘USPAT; 14:54

‘ethanol and gasoline ‘USOCR; FPRS;
‘and mixture and ‘EPO; JPO;
(pressure with bar) and ‘DERWENT; i ‘ i
(spark near6 ignition) _IBM_TDB
‘and (start or "start up" §
‘or "cold start")
‘stoichiometryRCORRCEEEEARCEEEEERECEUNUNEEREICSEREEEEEEEEENNSEEEREEEEEEEEECECEOUNEEEEEEESERERSESSSONSSSSSSINSCECECECCECONSECEEEEEEEEEEEESEEONNNSESSESECCCECEEEECONUCCEEEEEEEECEEECECCOUUAAEESISCEEEESSEEONSSSEEEEESCERCCTCCOCOUNCEEEEEEEEEEEEESESSONSSSEESESS

29 —_(turbocharg$3 or ‘US- PGPUB; ‘OR ‘OFF {2011/09/26
‘supercharg$3) and ‘USPAT; 14:51
ethanol and gasoline (USOCR; FPRS;
iand mixture and sEPO; JPO; : : :
(pressure with bar) and {DERWENT;
(spark nearignition) §IBM_TDB
iand (start or "start up";
‘or "cold start") and
i(stoichiometry or
istoichiometric)CECEEEEE ET EE NONE EEE EEEECEEEEERCRRRCCELECEEUCECETTCECUUCEEEEECEEEEEEEEEEESUUEEEEEECCCCCUCECERUUUCCCCEECECECESESECECAUEEEELLLECCCCCEEUCMERRRCCEELCECCECETTCEC ROCCE EEE LECCEEEEEERERERCEEELELECECCETTCCOUMECEEEEEECCEEECEEECAUCECCEECECCEUCREERTENS

7 ‘(turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF (2011/09/26
i isupercharg$3) and ‘USPAT; 14:52

‘ethanol and gasoline©‘USOCR; FPRS; i \
‘and mixture and ‘EPO; JPO;
(pressure with bar) and ‘DERWENT;
(spark neard ignition) ‘IBM_TDB
‘and (gasoline with ‘
(start or "start up" or=§ i
“cold start")) and
(stoichiometry or i i i \ i
‘stoichiometric)

0 ((turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF={2011/09/26
i ‘supercharg$3) and ‘USPAT; 14:52

‘ethanol and gasoline|{USOCR; FPRS;
‘and mixture and ‘EPO; JPO;
‘(pressure with bar) and ‘DERWENT;
‘(spark near5 ignition) {IBM_TDB
‘and (gasoline with
(start or "start up" or=§ i i ‘ i
“cold start")) and
(stoichiometry or
istoichiometric)) .clm.

1 '((turbocharg$3 or ‘US- PGPUB; ‘OR ‘OFF=(2011/09/26
i ‘supercharg$3) and ‘USPAT; 14:53

‘ethanol and gasoline©\USOCR; FPRS; | i ‘
iand mixture and ‘EPO; JPO; i i \ i
(pressure with bar) and (DERWENT;
‘(spark near5 ignition) {IBM_TDB
‘and (gasoline with
(start or "start up" or
“cold start")) and ‘
(stoichiometry or
‘stoichiometric) and
i(mixture with driving))
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‘sor ((turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF ——.2011/09/26
4 ‘supercharg$3) and ‘USPAT; 16:00

‘alcohol and gasoline ‘USOCR; FPRS; i \
‘and mixture and ‘EPO; JPO;
(pressure with bar) and ‘DERWENT;
(spark nearignition)  §IBM_TDB
tand (gasoline with ; i i \
(start or "start up" or
“cold start")) and
‘(stoichiometry or
istoichiometric) and
(mixture with driving)SAASnEEE,ge,ULLEEEpy)DEEEREEEE

'((turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF =. 2011/09/26
‘supercharg$3) and ‘USPAT; 16:00
‘alcohol and gasoline={USOCR; FPRS;
‘and mixture and ‘EPO; JPO;
(pressure with bar) and ‘DERWENT;
‘(spark near5 ignition) §IBM_TDB
‘and (gasoline with :
(start or "start up" or
“cold start")) and : i i ‘ i
i(stoichiometry or |
‘stoichiometric)) :
‘((turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF—(2011/09/26
‘supercharg$3) and ‘USPAT; 16:01
‘alcohol and gasoline©(USOCR; FPRS; |
‘and mixture and ‘EPO; JPO;
‘(pressure with bar) and (DERWENT;
‘(spark near5 ignition) \IBM_TDB
‘and (gasoline with ‘ ;
(start or "start up" or
cold start")) and :
(stoichiometry or
‘stoichiometric) ).clm.
((turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF 2011/09/26
‘supercharg$3) and ‘USPAT; ‘16:01
‘alcohol and gasoline ‘USOCR; FPRS;
‘and mixture and ‘EPO; JPO;
(pressure with bar) and ‘DERWENT; i
‘(spark nearignition) ‘IBM_TDB
‘and (stoichiometry or i i i i
istoichiometric) and
(mixture with driving))
((turbocharg$3 or ‘US-PGPUB; ‘OR ‘OFF 2011/09/26
‘supercharg$3) and ‘USPAT; ‘16:01
‘alcohol and gasoline ‘USOCR; FPRS;
‘and mixture and ‘EPO; JPO;
(pressure with bar) and ‘DERWENT; i
(spark neard ignition) §IBM_TDB
‘and (stoichiometry or i i \ i
istoichiometric) and
(mixture with driving)).
iclm.
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EASTSearch History (Interference)

 
 
 

:supercharg$3) and (UPAD
i(spark near5 engine$1)
‘and ((first or primary)
‘with ((ethanol near3
igasoline) near5
imixture)) and ((second |
‘or secondary) near5
igasoline) and ((manifold :
inear5 (pressure or
iboost)) and bar) and
(start$3 with gasoline)

‘OR 
iand (percentage or
‘perecentor "%") \

28 —_(turbocharg$3 or (USPAT:
i isupercharg$3) and IUPAD

(spark near5 engine$1)
iand ((first or primary)
‘with ((ethanol near3
:gasoline) near5
imixture)) and ((second
ior secondary) near5
:gasoline) and (manifold
inear5 (pressure or

‘boost)) and (start$3 with |
igasoline) and

(percentage or Plerecentiior "%")

efault
:Operator

"0(turbocharg$3or==USPAT;(OR

 ime Stamp 

OFF 201 1/09/23 07:26

 29 —_(turbocharg$3 or “UsPar:
i :supercharg$3) and ‘UPAD

(spark near5 engine$1)
:and ((first or primary)
iwith ((ethanol near3
igasoline) near5 \
imixture)) and ((second |
:or secondary) near5
igasoline) and (manifold
inear5 (pressure or
‘boost)) and (start$3 with |
igasoline) and
‘(percentage or percent |
‘or "%")

(OR ‘OFF 2011/09/23 07:26 |
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:(turbocharg$3 or
isupercharg$3) and
(spark near5 engine$1)
iand ((tirst or primary)
‘with ((ethanol near3
:gasoline) near5
:mixture)) and ((second
ior secondary) near5
:gasoline) and (manifold
‘near5 (pressure or

t

{{

‘boost)) and (start$3 with |
igasoline) and
(percentage or percent
ior "%") and ( bar or
“atm” or atmosphereor
iatmospheric) (0 ((turbocharg$3 or

i isupercharg$3) and
i(spark near5 engine$1)
:and ((first or primary)
iwith ((ethanol near3
:gasoline) near5
imixture)) and ((second
ior secondary) nearS
igasoline) and (manifold
inear5 (pressure or

‘USPAT; ‘OR
(UPAD i

OFF

‘boost)) and (start$3 with
:gasoline) and
i(percentage or percent
for "%") and ( baror
"atm" or atmosphere or
‘atmospheric )).clm.

‘0 ((turbocharg$3 or
isupercharg$3) and
(spark near5 engine$1)
iand (((first or primary)
‘with ((ethanol near3
:gasoline) near5
imixture)) with (direct$2
inear3 inject$3)) and
i((second or secondary)
inear5 gasoline) and
(start$3 with gasoline) )

 

 ‘(0 —_:((spark near5 engine$1)
‘and (((first or primary)
‘with ((ethanol near3
:gasoline) near5
imixture)) with (direct$2
inear3 inject$3)) and
i((second or secondary)
:near5 gasoline) and
(start$3 with gasoline) )

~USPAT;

:

i''

OR”
UPAD{{{

{

t

'USPAT; :OR
(UPAD

OFF

:::

it

}

OFF2011/09/2307:33|

2011/09/23 07:29
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'((spark near5 engine$1) {USPAT; ‘OR !OFF
‘and ((((first or primary) ‘UPAD
‘with ((ethanol near3
:gasoline) near5
imixture)) with (direct$2
inear3 inject$3)) with
:cylinder$1) and ((second |
ior secondary) near5S
:gasoline) and (driv$3
‘with (ethanol near3
;gasoline) ) and
i((percentage or percent
‘or "%") near5 ethanol)

9/27/11 8:49:24 AM
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