Fuel Management System for Variable Ethanol Octane Enhancement

of Gasoline Engines

[0001] This application is a continuation of United States Patent Application No. 11/840,719
filed on August 17, 2007, which is a continuation of United States Patent Application No.
10/991,774, which is now issued as United States Patent No. 7,314,033.

BACKGROUND
[0002] This invention relates to spark ignition gasoline engines utilizing an antiknock agent
which is a liquid fuel with a higher octane number than gasoline such as ethanol to improve
engine efficiency.
[0003] It is known that the efficiency of spark ignition (SI) gasoline engines can be increased
by high compression ratio operation and particularly by engine downsizing. The engine
downsizing is made possible by the use of substantial pressure boosting from either
turbocharging or supercharging. Such pressure boosting makes it possible to obtain the same
performance in a significantly smaller engine. See, J. Stokes, et al., “A Gasoline Engine
Concept For Improved Fuel Economy — The Lean-Boost System,” SAE Paper 2001-01-2902.
The use of these techniques to increase engine efficiency, however, is limited by the onset of
engine knock. Knock is the undesired detonation of fuel and can severely damage an engine. If
knock can be prevented, then high compression ratio operation and high pressure boosting can be
used to increase engine efficiency by up to twenty-five percent.
[0004] Octane number represents the resistance of a fuel to knocking but the use of higher
octane gasoline only modestly alleviates the tendency to knock. For example, the difference
between regular and premium gasoline is typically six octane numbers. That is significantly less
than is needed to realize fully the efficiency benefits of high compression ratio or turbocharged
operation. There is thus a need for a practical means for achieving a much higher level of octane

enhancement so that engines can be operated much more efficiently.
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[0005] It is known to replace a portion of gasoline with small amounts of cthanol added at the
refinery. Ethanol has a blending octane number (ON) of 110 (versus 95 for premium gasoline)
(see J.B. Heywood, “Internal Combustion Engine Fundamentals,” McGraw Hill, 1988, p. 477)
and is also attractive because it is a renewable energy, biomass-derived fuel, but the small
amounts of cthanol that have heretofore been added to gasoline have had a relatively small
impact on engine performance. Ethanol is much more expensive than gasoline and the amount
of ethanol that is readily available is much smaller than that of gasoline because of the relatively
limited amount of biomass that is available for its production. An object of the present invention
is to minimize the amount of cthanol or other antiknock agent that is used to achieve a given
level of engine efficiency increase. By restricting the use of ethanol to the relatively small
fraction of time in an operating cycle when it is needed to prevent knock in a higher load regime
and by minimizing its use at these times, the amount of ethanol that is required can be limited to

a relatively small fraction of the fuel used by the spark ignition gasoline engine.

SUMMARY
[0006] In one aspect, the invention is a fuel management system for efficient operation of a
spark ignition gasoline engine including a source of an antiknock agent such as ethanol. An
injector directly injects the ethanol into a cylinder of the engine and a fuel management system
controls injection of the antiknock agent into the cylinder to control knock with minimum use of
the antiknock agent. A preferred antiknock agent is ethanol. Ethanol has a high heat of
vaporization so that there is substantial cooling of the air-fuel charge to the cylinder when it is
injected directly into the engine. This cooling effect reduces the octane requirement of the
engine by a considerable amount in addition to the improvement in knock resistance from the
relatively high octane number of ethanol. Methanol, tertiary butyl alcohol, MTBE, ETBE, and
TAME may also be used. Wherever ethanol is used herein it is to be understood that other
antiknock agents are contemplated.
[0007] The fuel management system uses a fuel management control system that may use a
microprocessor that operates in an open loop fashion on a predetermined correlation between
octane number enhancement and fraction of fuel provided by the antiknock agent. To conserve
the ethanol, it is preferred that it be added only during portions of a drive cycle requiring knock

resistance and that its use be minimized during these times. Alternatively, the gasoline engine
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may include a knock sensor that provides a feedback signal to a fuel management
microprocessor system to minimize the amount of the ethanol added to prevent knock in a closed
loop fashion.

[0008] In one embodiment the injectors stratify the ethanol to provide non-uniform deposition
within a cylinder. For example, the ethanol may be injected proximate to the cylinder walls and
swirl can create a ring of ethanol near the walls.

[0009] In another embodiment of this aspect of the invention, the system includes a measure
of the amount of the antiknock agent such as ethanol in the source containing the antiknock agent
to control turbocharging, supercharging or spark retard when the amount of ethanol is low.
[0010] The direct injection of ethanol provides substantially a 13°C drop in temperature for
every ten percent of fuel energy provided by ethanol. An instantaneous octane enhancement of
at least 4 octane numbers may be obtained for every 20 percent of the engine’s energy coming

from the ethanol.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 is a block diagram of one embodiment of the invention disclosed herein.
[0012] FIG. 2 is a graph of the drop in temperature within a cylinder as a function of the
fraction of energy provided by ethanol.
[0013] FIG. 3 is a schematic illustration of the stratification of cooler ethanol charge using
direct injection and swirl motion for achieving thermal stratification.
[0014] FIG. 4 is a schematic illustration showing ethanol stratified in an inlet manifold.
[0015] FIG. 5 is a block diagram of an embodiment of the invention in which the fuel
management microprocessor is used to control a turbocharger and spark retard based upon the

amount of ethanol in a fuel tank.

DETAILED DESCRIPTION
[0016] With reference first to FIG. 1, a spark ignition gasoline engine 10 includes a knock
sensor 12 and a fuel management microprocessor system 14. The fuel management
microprocessor system 14 controls the direct injection of an antiknock agent such as ethanol
from an ethanol tank 16. The fuel management microprocessor system 14 also controls the

delivery of gasoline from a gasoline tank 18 into engine manifold 20. A turbocharger 22 is
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provided to improve the torque and power density of the engine 10. The amount of ethanol
injection is dictated either by a predetermined correlation between octane number enhancement
and fraction of fuel that is provided by ethanol in an open loop system or by a closed loop
control system that uses a signal from the knock sensor 12 as an input to the fuel management
microprocessor 14. In both situations, the fuel management processor 14 will minimize the
amount of ethanol added to a cylinder while still preventing knock. It is also contemplated that
the fuel management microprocessor system 14 could provide a combination of open and closed
loop control.

[0017] As show in FIG. 1 it is preferred that cthanol be directly injected into the engine 10.
Direct injection substantially increases the benefits of ethanol addition and decreases the required
amount of ethanol. Recent advances in fuel injector and electronic control technology allows
fuel injection directly into a spark ignition engine rather than into the manifold 20. Because
ethanol has a high heat of vaporization there will be substantial cooling when it is directly
injected into the engine 10. This cooling effect further increases knock resistance by a
considerable amount. In the embodiment of FIG. 1 port fuel injection of the gasoline in which
the gasoline is injected into the manifold rather than directly injected into the cylinder is
preferred because it is advantageous in obtaining good air/fuel mixing and combustion stability
that are difficult to obtain with direct injection.

[0018] Ethanol has a heat of vaporization of 840kJ/kg, while the heat of vaporization of
gasoline is about 350kJ/kg. The attractiveness of ethanol increases when compared with
gasoline on an energy basis, since the lower heating value of ethanol is 26.9MJ/kg while for
gasoline it is about 44MJ/kg. Thus, the heat of vaporization per Joule of combustion energy is
0.031 for ethanol and 0.008 for gasoline. That is, for equal amounts of energy the required heat
of vaporization of cthanol is about four times higher than that of gasoline. The ratio of the heat
of vaporization per unit air required for stoichiometric combustion is about 94 kJ/kg of air for
ethanol and 24 kJ/kg of air for gasoline, or a factor of four smaller. Thus, the net effect of
cooling the air charge is about four times lower for gasoline than for ethanol (for stoichiometric
mixtures wherein the amount of air contains oxygen that is just sufficient to combust all of the

fuel).
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[0019] In the case of ethanol direct injection according to one aspect of the invention, the
charge is directly cooled. The amount of cooling due to direct injection of ethanol is shown in
FIG. 2. Itis assumed that the air/fuel mixture is stoichiometric without exhaust gas recirculation
(EGR), and that gasoline makes up the rest of the fuel. It is further assumed that only the ethanol
contributes to charge cooling. Gasoline is vaporized in the inlet manifold and does not
contribute to cylinder charge cooling. The direct ethanol injection provides about 13°C of
cooling for each 10% of the fuel energy provided by cthanol. It is also possible to use direct
injection of gasoline as well as direct injection of ethanol. However, under certain conditions
there can be combustion stability issues.

[0020] The temperature decrement because of the vaporization energy of the ethanol decreases
with lean operation and with EGR, as the thermal capacity of the cylinder charge increases. If
the engine operates at twice the stoichiometric air/fuel ratio, the numbers indicated in FIG. 2
decrease by about a factor of 2 (the contribution of the ethanol itself and the gasoline is relatively
modest). Similarly, for a 20% EGR rate, the cooling effect of the ethanol decreases by about
25%.

[0021] The octane enhancement effect can be estimated from the data in FIG. 2. Direct
injection of gasoline results in approximately a five octane number decrease in the octane
number required by the engine, as discussed by Stokes, e al. Thus the contribution is about five
octane numbers per 30K drop in charge temperature. As ethanol can decrease the charge
temperature by about 120K, then the decrease in octane number required by the engine due to the
drop in temperature, for 100% ethanol, is twenty octane numbers. Thus, when 100% of the fuel
is provided by ethanol, the octane number enhancement is approximately thirty-five octane
numbers with a twenty octane number enhancement coming from direct injection cooling and a
fifteen octane number enhancement coming from the octane number of ethanol. From the above
considerations, it can be projected that even if the octane enhancement from direct cooling is
significantly lower, a total octane number enhancement of at least 4 octane numbers should be
achievable for every 20% of the total fuel energy that is provided by ethanol.

[0022] Alternatively the ethanol and gasoline can be mixed together and then port injected
through a single injector per cylinder, thereby decreasing the number of injectors that would be

used. However, the air charge cooling benefit from ethanol would be lost.
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[0023] Alternatively the ethanol and gasoline can be mixed together and then port fuel injected
using a single injector per cylinder, thereby decreasing the number of injectors that would be
used. However, the substantial air charge cooling benefit from ethanol would be lost. The
volume of fuel between the mixing point and the port fuel injector should be minimized in order
to meet the demanding dynamic octane-enhancement requirements of the engine.

[0024] Relatively precise determinations of the actual amount of octane enhancement from
given amounts of direct ethanol injection can be obtained from laboratory and vehicle tests in
addition to detailed calculations. These correlations can be used by the fuel management
microprocessor system 14.

[0025] An additional benefit of using ethanol for octane enhancement is the ability to use it in
a mixture with water. Such a mixture can eliminate the need for the costly and energy
consuming water removal step in producing pure ethanol that must be employed when ethanol is
added to gasoline at a refinery. Moreover, the water provides an additional cooling (due to
vaporization) that further increases engine knock resistance. In contrast the present use of
ethanol as an additive to gasoline at the refinery requires that the water be removed from the
ethanol.

[0026] Since unlike gasoline, ethanol is not a good lubricant and the ethanol fuel injector can
stick and not open, it is desirable to add a lubricant to the ethanol. The lubricant will also
denature the ethanol and make it unattractive for human consumption.

[0027] Further decreases in the required ethanol for a given amount of octane enhancement
can be achieved with stratification (non-uniform deposition) of the ethanol addition. Direct
injection can be used to place the ethanol near the walls of the cylinder where the need for knock
reduction is greatest. The direct injection may be used in combination with swirl. This
stratification of the ethanol in the engine further reduces the amount of ethanol needed to obtain
a given amount of octane enhancement. Because only the ethanol is directly injected and
because it is stratified both by the injection process and by thermal centrifugation, the ignition
stability issues associated with gasoline direct injection (GDI) can be avoided.

[0028] It is preferred that ethanol be added to those regions that make up the end-gas and are

prone to auto-ignition. These regions are near the walls of the cylinder. Since the end-gas
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contains on the order of 25% of the fuel, substantial decrements in the required amounts of
ethanol can be achieved by stratifying the ethanol.

[0029] In the case of the engine 10 having substantial organized motion (such as swirl), the
cooling will result in forces that thermally stratify the discharge (centrifugal separation of the
regions at different density due to different temperatures). The effect of ethanol addition is to
increase gas density since the temperature is decreased. With swirl the ethanol mixture will
automatically move to the zone where the end-gas is, and thus increase the anti-knock
effectiveness of the injected ethanol. The swirl motion is not affected much by the compression
stroke and thus survives better than tumble-like motion that drives turbulence towards top-dead-
center (TDC) and then dissipates. It should be pointed out that relatively modest swirls result in
large separating (centrifugal) forces. A 3m/s swirl motion in a Scm radius cylinder generates
accelerations of about 200m/s?, or about 20g’s.

[0030] FIG. 3 illustrates ethanol direct injection and swirl motion for achieving thermal
stratification. Ethanol is predominantly on an outside region which is the end-gas region.

FIG. 4 illustrates a possible stratification of the ¢thanol in an inlet manifold with swirl motion
and thermal centrifugation maintaining stratification in the cylinder. In this case of port injection
of ethanol, however, the advantage of substantial charge cooling may be lost.

[0031] With reference again to FIG. 2, the effect of ethanol addition all the way up to 100%
ethanol injection is shown. At the point that the engine is 100% direct ethanol injected, there
may be issues of engine stability when operating with only stratified ethanol injection that need
to be addressed. In the case of stratified operation it may also be advantageous to stratify the
injection of gasoline in order to provide a relatively uniform equivalence ratio across the cylinder
(and therefore lower concentrations of gasoline in the regions where the ethanol is injected).
This situation can be achieved, as indicated in FIG. 4, by placing fuel in the region of the inlet
manifold that is void of ethanol.

[0032] The ethanol used in the invention can either be contained in a separate tank from the
gasoline or may be separated from a gasoline/ethanol mixture stored in one tank.

[0033] The instantancous ethanol injection requirement and total ethanol consumption over a
drive cycle can be estimated from information about the drive cycle and the increase in torque

(and thus increase in compression ratio, engine power density, and capability for downsizing)
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that is desired. A plot of the amount of operating time spent at various values of torque and
engine speed in FTP and US06 drive cycles can be used. It is necessary to enhance the octane
number at each point in the drive cycle where the torque is greater than permitted for knock free
operation with gasoline alone. The amount of octane enhancement that is required is determined
by the torque level.

[0034] A rough illustrative calculation shows that only a small amount of ethanol might be
needed over the drive cycle. Assume that it is desired to increase the maximum torque level by a
factor of two relative to what is possible without direct injection ethanol octane enhancement.
Information about the operating time for the combined FTP and US06 cycles shows that
approximately only 10 percent of the time is spent at torque levels above 0.5 maximum torque
and less than 1 percent of the time is spent above 0.9 maximum torque. Conservatively
assuming that 100 % cthanol addition is needed at maximum torque and that the energy fraction
of ethanol addition that is required to prevent knock decreases linearly to zero at 50 percent of
maximum torque, the energy fraction provided by ethanol is about 30 percent. During a drive
cycle about 20 percent of the total fuel energy is consumed at greater than 50 percent of
maximum torque since during the 10 percent of the time that the engine is operated in this
regime, the amount of fuel consumed is about twice that which is consumed below 50 percent of
maximum torque. The amount of ethanol energy consumed during the drive cycle is thus roughly
around 6 percent (30 percent x 0.2) of the total fuel energy.

[0035] In this case then, although 100% cthanol addition was needed at the highest value of
torque, only 6% addition was needed averaged over the drive cycle. The ethanol is much more
effectively used by varying the level of addition according to the needs of the drive cycle.

[0036] Because of the lower heat of combustion of ethanol, the required amount of ethanol
would be about 9% of the weight of the gasoline fuel or about 9% of the volume (since the
densities of ethanol and gasoline are comparable). A separate tank with a capacity of about 1.8
gallons would then be required in automobiles with twenty gallon gasoline tanks. The stored
ethanol content would be about 9% of that of gasoline by weight, a number not too different
from present-day reformulated gasoline. Stratification of the ethanol addition could reduce this

amount by more than a factor of two. An on-line ethanol distillation system might alternatively
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be employed but would entail elimination or reduction of the increase torque and power available
from turbocharging.

[0037] Because of the relatively small amount of ethanol and present lack of an ethanol
fueling infrastructure, it is important that the ethanol vehicle be operable if there is no ethanol on
the vehicle. The engine system can be designed such that although the torque and power benefits
would be lower when ethanol is not available, the vehicle could still be operable by reducing or
eliminating turbocharging capability and/or by increasing spark retard so as to avoid knock. As
shown in FIG. §, the fuel management microprocessor system 14 uses ethanol fuel level in the
cthanol tank 16 as an input to control the turbocharger 22 (or supercharger or spark retard, not
shown). As an example, with on-demand ethanol octane enhancement, a 4-cylinder engine can
produce in the range of 280 horsepower with appropriate turbocharging or supercharging but
could also be drivable with an engine power of 140 horsepower without the use of ethanol
according to the invention.

[0038] The impact of a small amount of ethanol upon fuel efficiency through use in a higher
efficiency engine can greatly increase the energy value of the ethanol. For example, gasoline
consumption could be reduced by 20% due to higher efficiency engine operation from use of a
high compression ratio, strongly turbocharged operation and substantial engine downsizing. The
energy value of the ethanol, including its value in direct replacement of gasoline (5% of the
energy of the gasoline), is thus roughly equal to 25% of the gasoline that would have been used
in a less efficient engine without any ethanol. The 5% gasoline equivalent energy value of
ethanol has thus been leveraged up to a 25% gasoline equivalent value. Thus, ethanol can cost
roughly up to five times that of gasoline on an energy basis and still be economically attractive.
The use of ethanol as disclosed herein can be a much greater value use than in other ethanol
applications.

[0039] 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 energies such as methanol (with higher vaporization energy per unit fuel), and other
anti-knock agents such as tertiary butyl alcohol, or ethers such as methyl tertiary butyl ether
(MTBE), ethyl tertiary butyl ether (ETBE), or tertiary amyl methyl ether (TAME).
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[0040] It is recognized that modifications and variations of the invention disclosed herein will
be apparent to those of ordinary skill in the art and it is intended that all such modifications and

variations be included within the scope of the appended claims.
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CLAIMS

What is claimed is:

1. A spark ignition engine system for which fuel is introduced into the engine from a first
source and a liquid is separately introduced into the engine from a second source by direct
injection comprising:

a spark ignition engine;

a first means for introducing the fuel from the first source into the engine;

a second means for direct injection of the liquid from the second source into the engine,
wherein during part of the engine operating time, the engine receives both the fuel from the first
source and the liquid that is directly injected from the second source; and

a fuel management system which varies the relative amount of the liquid from the second
source that is introduced into the engine so as to prevent knock, wherein the fuel management
system employs information from a knock detector and uses closed loop control to control the
amount of directly injected liquid from the second source; and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.
2.  The engine system of claim 1, wherein the engine is turbocharged or supercharged.
3.  The engine system of claim 1 or 2, wherein the liquid from the second source is alcohol.
4.  The engine system of claim 3, wherein the alcohol is methanol.
5. The engine system of claim 3, wherein the alcohol is ethanol.

6.  The engine system of claim 1 or 2, wherein the liquid from the second source is an

alcohol-water mixture.

7.  The engine system of claim 1 or 2, wherein the liquid from the second source includes

water.
8.  The engine system of claim 1 or 2, wherein the fuel from the first source is gasoline and the

liquid from the second source includes water.
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9.  The engine system of claim 1 or 2, wherein the liquid from the second source is injected so

as to result in a non-uniform distribution in the engine cylinder.

10. The engine system of claim 9, wherein the liquid from the second source is injected so as to
be more concentrated near the periphery of the engine cylinder, and

wherein the liquid from the second source includes alcohol, and

wherein the alcohol energy fraction is sufficiently high to prevent knock but the alcohol

energy fraction is reduced as compared to the situation using a uniform distribution.

11. The engine system of claim 1 or 2, wherein the fuel management system employs a
microprocessor for control of the relative amount of liquid from the second source that is directly
injected into the engine using information from a knock sensor, and

wherein the relative amount of the liquid from the second source increases with increasing
torque, and

wherein the fuel management system minimizes the amount of directly injected liquid from

the second source that is used over a drive cycle.
12. The engine system of claim 11 further including open loop control with a look up table.

13. The engine system of claims 1 or 2, wherein spark retard is used and is varied according to

the consumption of the liquid from the second tank.

14. A spark ignition engine system into which fuel is introduced into the engine from a first
source using a first fuel injector and a liquid from a second source is introduced into the engine
using a second fuel injector comprising:

a spark ignition engine;

a first fuel injector for introducing fuel into the engine from the first source;

a second fuel injector for introducing the liquid from the second source into the engine
wherein during part of the engine operating time, the engine receives both the fuel from the first
source and the liquid from the second source; and

a fuel management system which varies the relative amount of the liquid from the second

source that is introduced into the engine so as to prevent knock, wherein the fuel management
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system uses closed loop control to control the amount of liquid from the second source and
employs information from a knock detector, and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.
15. The engine system of claim 14, wherein the fuel from the first source is port fuel injected.
16. The engine system of claim 14 or 15, wherein the liquid from the second source is alcohol.
17. The engine system of claim 16, wherein the alcohol is methanol.
18. The engine system of claim 16, wherein the alcohol is ethanol.

19. The engine system of claims 14 or 15, wherein the liquid from the second source is an

alcohol-water mixture.

20. The engine system of claims 14 or 15, wherein the liquid from the second source includes

water.

21. The engine system of claims 14 or 15, wherein the fuel from the first source is gasoline and

the liquid from the second source includes water.

22. The engine system of claims 14 or 15, wherein the fuel management system employs a
microprocessor for control of the relative amount of liquid from the second source that is directly
injected into the engine using information from a knock sensor, and wherein
the relative amount of liquid from the second source increases with increasing torque, and
wherein the fuel management system minimizes the amount of directly injected liquid from

the second source that is used over a drive cycle.
23. The engine system of claim 22 further including open loop control with a look up table.

24. The engine system of claims 14 or 15, wherein spark retard is used and is varied according

to the consumption of the liquid from the second tank.

25. The engine system of claims 14 or 15, wherein the engine is turbocharged.
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26. The engine system of claims 14 or 15, wherein the engine is supercharged.

27. A turbocharged or supercharged spark ignition engine system which uses both port fuel
injection of gasoline from a first source and direct fuel injection of alcohol from a second source
comprising:

a spark ignition engine;

a turbocharger or supercharger;

means for port fuel injection of gasoline from the first source;

means for direct fuel injection of alcohol from the second source, wherein during part of
the engine operating time, the engine is fueled both by gasoline that is port fuel injected and
alcohol that is directly injected; and

a fuel management system which increases the relative amount of alcohol in the engine
with increasing torque so as to prevent knock, wherein the fuel management system employs
information from a knock detector and uses closed loop control to control the amount of directly
injected alcohol, and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.
28. The engine system of claim 27, wherein the alcohol is methanol.
29. The engine system of claim 27, wherein the alcohol is ethanol.
30. The engine system of claim 27, wherein the alcohol is mixed with water.

31. The engine system of claim 27, wherein the fuel management system employs a
microprocessor for control of the relative amount of alcohol from the second source that is

directly injected into the engine using information from a knock sensor.

32. The engine system of claim 31, wherein the fuel management system minimizes the

amount of directly injected alcohol from the second source that is used over a drive cycle.
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ABSTRACT

Fuel management system for efficient operation of a spark ignition gasoline engine.
Injectors inject an anti-knock agent such as ethanol directly into a cylinder of the engine. A fuel
management microprocessor system controls injection of the anti-knock agent so as to control
knock and minimize that amount of the anti-knock agent that is used in a drive cycle. It is
preferred that the anti-knock agent is ethanol. The use of ethanol can be further minimized by
injection in a non-uniform manner within a cylinder. The ethanol injection suppresses knock so
that higher compression ratio and/or engine downsizing from increased turbocharging or

supercharging can be used to increase the efficiency of the engine.
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&t My residence, post office address and citizenship are as stated below next to my name,

I believe I am an original, first and joint inventor of the subject matter which is claimed and
for which a patent is sought on the invention entitled:

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE
ENHANCEMENT OF GASOLINE ENGINES

the specification of which (I authorize Choate, Hall & Stewart to check one of the following
three choices, and fill in the blanks, if applicable):

is attached hereto

X __ was filed on November 18, 2004 as Application Serial No. 10/991,774 and
GE applicable)-

was filed as PCT international application No. ,
on and was amended under PCT Article 19
on (if applicable).

I hereby state that I have reviewed and understood the contents of the above-identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledged the duty to disclose information which is material to the examination of
this application in accordance with Title 37, Code of Federal Regulations, §1.56.

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any
foreign application(s) for patent or inventor's certificate listed below and have also identified
below any foreign application for patent or inventor's certificate having a filing date before that
of the application on which priority is claimed:

Prior Foreign Application(s): Priority Claimed
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States
application(s) or PCT international application(s) designating the United States of America listed
below and, insofar as 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 the first paragraph of Title 35,
United States Code, §112, I acknowledge the duty to disclose material information as defined in
Title 37, Code of Federal Regulations, §1.56 which became available between the filing date of
the prior application and the national or PCT international filing date of this application:

(Application Serial No.)  (filing date) (status-patented, pending, abandoned)

(Application Serial No.)  (filing date) (status-patented, pending, abandoned)

PCT Applications designating the United States:

(PCT Appl. No.) (U.S.S.N) (status-patented, pending, abandoned)

I hereby claim the benefit under Title 35, United States Code, §119(¢) of any United States
provisional application(s) listed below and, insofar as 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
the first paragraph of Title 35, United States Code, §112, I acknowledge the duty to disclose
information which is material to patentability as defined in Title 37, Code of Federal
Regulations, §1.56 which became available between the filing date of the prior application and
the national filing date of this application.

Provisional Application(s):

(Application Serial No.)  (filing date) (status)

(Application Serial No.)  (filing date) - (status)

I hereby declare that all statements made herein 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 knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United State
Code and that such willful false statements may jeopardize the validity of the application or any
patents issued thereon.
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Full name of first inventor Daniel R. Cohn

Inventor’s signature DDMA-UI ﬂ CJL Date: 2/ 7/ >
Residence ?/(o WMMJ }f'" W H‘M fﬁ/ o245 7]

Citizenship
Post Office Address Technology Licensing Office, Massachusetts Institute of Technology,

Five Cambridge Center, Kendall Square, Room NE25-230, Cambridge, MA 02142-1493

e

Full name of second inventor Leslie Bromberg
Inventor’s signatur el Date: &‘, 1 / 0 g

Residence 7@ W/I /flu e i g//m no ’Z/A"'@Z@@7
Citizenship M q '
Post Office Address Technology Llcensing Office, Massachusetts Institute of Technology.

Five Cambridge Center, Kendall Square, Room NE25-230, Cambridge, MA 02142-1493

Full name of third inventor John B. Hevwood

Inventor’s signature VZIl/‘—/g ate r9‘/ _T/ ¢
Residence _ € MU -%mwﬁ Newtm M A Oxr%bo
Citizenship Us, A" .

Post Office Address Technology Licensing Office, Massachusetts Institute of Technolo
Five Cambridge Center, Kendall Square, Room NEZS.-ZBO Cambridge, MA 02142-1493
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PTO/SB/14 (06-07)
Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 0492611-0883 (MIT11381)

Application Data Sheet 37 CFR 1.76

Application Number

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE

Title of Invention ENGINES

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS8) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[[] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority (®Inventor | (Olegal Representative under 35 U.8.C. 117 |OPar1y of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Daniel R. COHN

Residence Information (Select One) (8) US Residency () NonUS Residency () Active US Military Service

City | Chestnut Hill State/Province | MA | Country of Residencei | us

Citizenship under 37 CFR 1.41(b) i us
Mailing Address of Applicant:

Address 1 26 Walnut St.

Address 2

City | Chestnut Hil | State/Province | A

Postal Code ‘ 02467 ‘ Countryi ‘ us

Applicant 2

Applicant Authority (®) Inventor | (OLegal Representative under 35 U.S.C. 117 |OPar1y of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Leslie BROMBERG

Residence Information (Select One) (») US Residency () Non US Residency () Active US Military Service

City | Sharon State/Province | MA | Country of Residenceii | us

Citizenship under 37 CFR 1.41(b) i us
Mailing Address of Applicant:

Address 1 176 Wilshire Drive

Address 2

City ‘ Sharon ‘ State/Province | MA

Postal Code ‘ 02067 ‘ Countryi ‘ us

Applicant 3

Applicant Authority (®) Inventor | (OlLegal Representative under 35U.S.C. 117 |OPar1y of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
John B. HEYWOOD

Residence Information (Select One) (®) US Residency () Non US Residency () Active US Military Service

City | Newton | State/Province | MA | Country of Residenceii | us

EFS Web 2.2.0
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PTO/SB/14 (06-07)

Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE

Under the Paperwork Reduction Act of 1995, no perscns are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 0492611-0883 (MIT11381)

Application Data Sheet 37 CFR 1.76

Application Number

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE

Title of Invention ENGINES

Citizenship under 37 CFR 1.41(b) i us

Mailing Address of Applicant:

Address 1 218 Mill Street
Address 2
City Newton ‘ State/Province MA
Postal Code 02460 ‘ Countryi ‘ us
All Inventors Must Be Listed - Additional Inventor Information blocks may be v
generated within this form by selecting the Add button.
Correspondence Information:
Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
[] An Address is being provided for the correspondence Information of this application.
Customer Number 24280
Email Address spasternack@choate.com ‘ | AddEmail | |Remove Email|

Application Information:

Title of the Invention '(:;LAEIE)?_/:QEAE?\]EGI\?EE; SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF
Attorney Docket Number| 0492611-0883 (MIT11381) | Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) | 123 ‘ Sub Class (if any)| 198A

Suggested Technology Center (if any)

Total Number of Drawing Sheets {if any) 3 ‘ Suggested Figure for Publication (if any) | 1

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.

[] C.122(b)and certify thatthe invention disclosed in the attached application has not and will not be the subject of
an application filed in another country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: | (e) Customer Number ‘ () US Patent Practitioner | (O Limited Recongnition {37 CFR 11.9)

EFS Web 2.2.0
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PTO/SB/14 (06-07)

Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE

Under the Paperwork Reduction Act of 1995, no perscns are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 0492611-0883 (MIT11381)

Application Data Sheet 37 CFR 1.76

Application Number

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE

Title of Invention ENGINES

Customer Number 24280

Domestic Benefit Information:

This section allows for the applicant to claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c). Providing this information in the
application data sheet constitutes the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)
(4), and need not otherwise be made part of the specification.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 11/840719 2007-08-17
Prior Application Status | Patented
Anzliﬁzg?n Continuity Type Priorr\lli:;:;)ll)ig?tion (Y\":il’i\r:?MDl\:-tSD) Patent Number (Y¢S$$?MI:ETSD)
11/840719 Continuation of 10/991774 2004-11-18 7314033 2008-01-01

Additional Domestic Priority Data may be generated within this form by selecting

the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

[ Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed
(O Yes (&) No
Additional Foreign Priority Data may be generated within this form by selecting the v

Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1

If the Assignee is an Organization check here.

Organization Name Massachusetts Institute of Technology

Mailing Address Information:

Address 1 77 Massachusetts Avenue

Address 2

City Cambridge State/Province MA
Country il us Postal Code 02139
Phone Number Fax Number

Email Address

EFS Web 2.2.0
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PTO/SB/14 (06-07)

Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE

Under the Paperwork Reduction Act of 1995, no perscns are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 0492611-0883 (MIT11381)

Application Data Sheet 37 CFR 1.76

Application Number

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE

Title of Invention ENGINES

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature |/SamPasternack/ Date (YYYY-MM-DD)| 2008-12-08

First Name | Sam Last Name | Pasternack Registration Number | 29576

This collection of information is required by 37 CFR 1.76. 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 35U.§.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.0
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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 form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.8.C. 2{b)2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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

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

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.8.C. 5652a(m).

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.

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.S5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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.5.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.

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 abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

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

Application Number:

Filing Date:

Title of Invention:

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE
ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name:

Daniel R. Cohn

Filer:

Sam Pasternack/Elyse Pino

Attorney Docket Number:

0492611-0883 (MIT11381)

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sull)J-S'I';(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 82 82
Utility Search Fee 2111 1 270 270
Utility Examination Fee 2311 1 110 110
Pages:
Claims:
Claims in excess of 20 2202 34 26 884
Multiple dependent claims 2203 1 195 195

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1541
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Electronic Acknowledgement Receipt

EFS ID: 4408973
Application Number: 12329729
International Application Number:
Confirmation Number: 9459

Title of Invention:

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE
ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name:

Daniel R. Cohn

Customer Number:

24280

Filer:

Sam Pasternack/Elyse Pino

Filer Authorized By:

Sam Pasternack

Attorney Docket Number:

0492611-0883 (MIT11381)

Receipt Date: 08-DEC-2008
Filing Date:
Time Stamp: 11:16:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1541

RAM confirmation Number 5791

Deposit Account

Authorized User

File Listing:
Document _n . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
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L 138694
specification_0492611_0883.
1 yes 15
pdf
6d343aedd012cb851a5715d682e8746d0c
152308
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 10
Claims 11 14
Abstract 15 15
Warnings:
Information:
115624
Drawings-only black and white li
2 rawings-only blackand white fin€ 1 4 awings_0492611_0883.pdf no 3
drawings
bead326ff63422d53405530651d277e4b42|
de920
Warnings:
Information:
193110
3 Oath or Declaration filed declaration_0492611_0598.pdf no 3
4b62eb43f5b321b9%ec1€20b6533b7b7011
3773e9
Warnings:
Information:
1082541
4 Application Data Sheet ADS.pdf no 5
b5b02858277eh934587d9%ae848del1f3e54t
ffo2c
Warnings:
Information:
38164
5 Fee Worksheet (PTO-06) fee-info.pdf no 2
ceaed27d2¢89c¢05a321269ae945b718b20d|
Warnings:
Information:
Total Files Size (in bytes):l 1568133
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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 components for 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 shown on 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 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 as a
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 international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and 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 Receipt will establish the international filing date of
the application.
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PTO/SBIOG (12-04)
Filing Date: 12/08/08 Approved for use through 7/31/2006. 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 unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
i F PTO-875
Substitute for Form 12/329’729
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) . SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE (%) FEE ($) RATE (%) FEE ($)
BASIC FEE NIA N/A N/A 82 N/A
(37 CFR 1.16(a), (b), or (¢)) .
SEARCHFEE N/A NIA N/A 270 NIA
(37 CFR 1.18(K), (i), or ()
EXAMINATION FEE -
(37 CFR 1.18(0). (p). or (@) NIA NIA NIA 110 NIA
TOTAL CLAIMS
(37 CFR 1.16() 54 minus20 = 34 x$26 884 OR X852
INDEPENDENT CLAIMS . :
(37 CFR 1.16(h) 3 minus 3 = x$110 x$220
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $260 ($130 for small entity) for each additional
50 sheets or fraction thereof. See
(a7 CFR1.16(s) 35 U.S.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 195 195 390
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1541 TOTAL

APPLICATION AS AMENDED - PART |l .
OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER . | erEVIOUSLY EXTRA RATE ) P&Ng RATE (8) lg‘(’;
= AMENDMENT PAID FOR
w Total N . . _ _ . OR -
Z |7 crr1.160) Minus = X = X =
Z | independent |, . e _ _ _
L | 7cer1.1em Minus = X = or | X -
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) N/A OR NA
TOTAL TOTAL
ADD'T FEE OR  ADDT FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
o AFTER PREVIOUSLY EXTRA RATE (8) ?gg'(“s')* RATE (8) ITE'SEN’;L
e AMENDMENT PAID FOR . ®
i
Total . OR
s . - - = =
& |7 cer1.160) Minus X X
Z Findependent
w . : wen = = =
= | (37 CFR 1.16(h) Minus X or | X
< Application Size Fee (37 CFR 1.16(s)) .
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) N/A . OR NA
TOTAL " OR TOTAL
ADD'T FEE ADD'T FEE

*

If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
If the *Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20".

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3".
The “Highest Number Previously Paid For” (Total or Independent) is the highest number tound in 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 which is to file (and by the

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Paten
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: C issioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

H

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gOV

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE I UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/329,729 12/08/2008 1797 1541 0492611-0883 (MIT11381) 32 3
CONFIRMATION NO. 9459
24280 FILING RECEIPT

CHOATE, HALL & STEWART LLP

TWO INTERNATIONAL PLAGE AR LA A R AR

BOSTON, MA 02110 0003365376
Date Mailed: 12/23/2008

Receipt is acknowledged of 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. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. 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 corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

Daniel R. COHN, Chestnut Hill, MA;

Leslie BROMBERG, Sharon, MA;

John B. HEYWOOD, Newton, MA;
Assignment For Published Patent Application

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Cambridge, MA
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 11/840,719 08/17/2007
which is a CON of 10/991,774 11/18/2004 PAT 7,314,033

Foreign Applications

If Required, Foreign Filing License Granted: 12/16/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/329,729

Projected Publication Date: 04/02/2009
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

page 1 of 3
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Title

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF
GASOLINE ENGINES

Preliminary Class
044

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 does not eliminate the need of applicants to 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 accordance with 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 advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing 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 deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.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://www.stopfakes.gov. Part of a Department of Commerce initiative,
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 enforcement issues, applicants may
call the U.S. Government hotline 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 on this 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 whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 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 indicated is 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 license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of 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 themselves of 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 NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s}):

That each item of information contained in the infermation disclosure statement was first cited in any communication
[] from a fareign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to 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 to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
[] Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

[] None

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.

Signature fJohn D. Lanza/ Date (YYYY-MM-DD) 2009-03-09

Name/Print John D. Lanza Registration Number 40,060

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour tc complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2}; (2) furnishing of the information sclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.8.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 the Freedom of Information Act requires disclosure of these record s.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the receord 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 abandoned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

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

1* Inventor: Daniel R. Cohn Confirmation No.: 9459
U.S. App. No.: 12/329,729 Art Unit: 1797
Filing Date: December 8, 2008 Examiner: Not yet assigned

Title: FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF
GASOLINE ENGINES

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

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT (IDS) LETTER WITH
CERTIFICATION STATEMENT

Madam:

Pursuant to 37 CFR § 1.56, § 1.97 and § 1.98, the attention of the Patent and Trademark
Office is hereby directed to the references listed on the attached PTO/SB/08 form. It is
respectfully requested that the information be expressly considered during the prosecution of the
above-identified application, and that the references be made of record therein and appear among

the “References Cited” on any patent to issue therefrom.

CERTIFICATION STATEMENT
This Information Disclosure Statement (IDS) is filed in compliance with the

following Rule(s), as far as is known to the undersigned:

37 CFR § 1.97 (b)(3) , i.c. before the mailing of a first Office action on the merits.

Copies of any cited foreign patent or non-patent literature documents not previously

provided to the USPTO are enclosed herewith.
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App. No.: 12/329,729

Additionally, the Applicant brings to the attention of the Examiner co-pending or prior
U.S. patent applications: App. No. 10/991,774 now issued as patent No. 7,314,033; App. No.
11/100,026 now issued as patent No. 7,225,787; App. No. 11/229,755 now issued as patent No.
7,444,987; App. No. 11/840,719; App. No. 11/758,157; App. No. 11/871,384 and App. No.
12/020,285. Applicant also brings to the attention of the Examiner co-pending U.S. patent
applications: App. No. 11/682,372; App. No. 11/683,564; App. No. 11/782,050; App. No.
11/684,100; and App. No. 12/167,534. Prosecution of these applications may have bearing on

the above-identified application.

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 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 Examiner is respectfully requested to consider the listed references. The Director is
hereby authorized to charge any deficiency in the fees filed, asserted to be filed or which should
have been filed herewith to our Deposit Account No. 03-1721.

Respectfully submitted,
CHOATE, HALL & STEWART LLP

Date: March 9, 2009 /John D. Lanza/
John D. Lanza
Registration No. 40,060

CHOATE, HALL & STEWART LLP

Intellectual Property Phone: (617) 248-5000
Two International Place Fax: (617) 502-5002
Boston, MA 02110 patentdocket@choate.com
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Application Number 12329729

Filing Date 2008-12-08

INFORMATION DISCLOSURE

First Named Inventor ‘ Daniel R. Cohn

STATEMENT BY APPLICANT

o Art Unit | 1797
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ not yet assigned

Attorney Docket Number |0492611-0883

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s}):

That each item of information contained in the infermation disclosure statement was first cited in any communication
[] from a fareign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to 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 to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
[] Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

[] None

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.

Signature fJohn D. Lanza/ Date (YYYY-MM-DD) 2009-03-09

Name/Print John D. Lanza Registration Number 40,060

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour tc complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2}; (2) furnishing of the information sclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.8.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 the Freedom of Information Act requires disclosure of these record s.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the receord 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 abandoned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

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

EFS ID: 4926174
Application Number: 12329729
International Application Number:
Confirmation Number: 9459

Title of Invention:

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE
ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name:

Daniel R. COHN

Customer Number:

24280

Filer:

John D. Lanza/Kimberly Hutchins

Filer Authorized By:

John D.Lanza

Attorney Docket Number:

0492611-0883 (MIT11381)

Receipt Date: 09-MAR-2009
Filing Date: 08-DEC-2008
Time Stamp: 18:50:35

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
1039142
1 NPL Documents Modak_Engine_Cooling.pdf no 6
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Warnings:
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FORD Ex. 1019, page 54
IPR2019-01400




. o 5221166
LoRusso_Direct_Injection_1998

2 NPL Documents pdf

no 21

0ela325a716456cf4f5905933c4c3fa0e37e|

Warnings:

Information:

) ) 1965670
Grandin_Knock_Suppression_1

3 NPL Documents 998.pdf

no 1

9805e75de6a7f7c¢60053368f930f003814d

Warnings:

Information:

. . . 2286041
Grandin_Replacing_Fuel_Enric

4 NPL Documents hment_1999.pdf

no 10

e1d1123edfce4869805b2c389fdbac912a5¢
c35¢

Warnings:

Information:

) 6979876
Stan_Internal_Mixture_2001.

5 NPL Documents odf

no 11

5cad7a73e81170a0d846d72159c48c4b834|
152c2

Warnings:

Information:

367712
6 NPL Documents OA_10991774_060425.pdf no 10

51e0a8dc46d919b7c3b420c17a76c9ef173
cadfc

Warnings:

Information:

473418
7 NPL Documents OA_10991774_060927.pdf no 13

bd9e9295b2cd925a9406d5615bf395539a¢
ba033

Warnings:

Information:

200037
8 NPL Documents OA_10991774_070525.pdf no 5

7a2a799afed5b316178446bafbc30c6bd 15

ca5c6

Warnings:

Information:

255018
9 NPL Documents OA_11100026_060803.pdf no 7

377cc950f21e2da320406¢81bd008e69e2d
ca25e

Warnings:

Information:

611425
Yuksel_Renewable_Energy_20

10 NPL Documents 04.pdf

no 9

571f176c622655fa28370c3f542143cce34d
634d

Warnings:

Information:
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11

NPL Documents

OA_11229755_070322.pdf

195371

42f650eaf513de40593d559c035aa5c7 1341
2bc

no 5

Warnings:

Information:

12

NPL Documents

OA_11229755_071004.pdf

160109

©524417f7cb4ef20dd17a5e255a4606125d
2b54

no 4

Warnings:

Information:

13

NPL Documents

OA_11682372_080102.pdf

224282

22b91e17f637a0852a3c71df458fc11d3d68|

no 6

Warnings:

Information:

14

NPL Documents

OA_11682372_081017.pdf

224290

a43b3f989531ed41309ab0b8786956867 el
12b25

no 7

Warnings:

Information:

15

NPL Documents

OA_11684100_080603.pdf

173736

77770bea940bcch062e999c50¢5619b3b37]
ea294

no 5

Warnings:

Information:

16

NPL Documents

ISR_WO_PCTIB0703004.pdf

679100

16908fdal0dae50c49e01269a4a5b48360c]
842cd

no 10

Warnings:

Information:

17

NPL Documents

ISR_WO_PCTUS0705777 .pdf

919580

2b0a668424¢2c2¢5¢838d785348650e599f|
dfaab

no 9

Warnings:

Information:

18

NPL Documents

ISR_WO_PCTUS0774227 .pdf

426322

b525a57242d868818039c28e98568fb2b3d|
eal03

no 6

Warnings:

Information:

19

NPL Documents

ISR_WO_PCTUS0869171.pdf

923993

3ae57dd406fadef0dacd64932debad 74b30)|
b52c3

no 11

Warnings:

Information:
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20

NPL Documents

Heywood_1988.pdf

137182

15361cbd29422d427bd73a946f8ad 82216
dc064

no

Warnings:

Information:

21

NPL Documents

Stokes_2000.pdf

1206260

a25bd86aebédedb75dd6bel adad10c150d)|
b16bfo

no

Warnings:

Information:

22

NPL Documents

Curran_2002.pdf

2621607

6e41ccaa2fd792b4f828ff4fa309c3bf432d3

no

28

Warnings:

Information:

23

NPL Documents

Lecointe_2003.pdf

1359043

1584191a0bf4705bc3004cfch061a426a6d|
46ee

no

Warnings:

Information:

24

NPL Documents

ISR_WO_pctus05041317.pdf

592173

89b76226212e5c99bal140d9a3591bde3a3
62c0f

no

Warnings:

Information:

25

NPL Documents

ISR_WO_pctus06012750.pdf

480648

cdab049aaa608ca1061757f1f12b6b66aded
3c09

no

Warnings:

Information:

26

NPL Documents

NOA_11684100_090303.pdf

323701

e5felcee0fc6d5cfca3b2fébedbs3ae8ed0:
a%b

no

Warnings:

Information:

27

NPL Documents

OA_11840719_071108_2.pdf

419178

020c7d5b17%7dce193ba636c7da25¢9539

no

Warnings:

Information:

28

Information Disclosure Statement Letter

IDS_Itr_0492611_0883.pdf

79817
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ae0fd
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Warnings:
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) . 1396100
Information Disclosure Statement (IDS)

29 Filed (SB/08) US_IDS_Form__SB_08a_1.pdf no 11
017a86ae8aaadb41251d4c6f1bab0e37b5f|
3aad4
Warnings:
Information:
Inf tion Discl Stat t (IDS) 863472
nrormation pisciosure >tatemen
30 Filed (5B/08) US_IDS_Form__SB_08a_2.pdf no 5
47¢325b8d4700974ec24{8bc4175a4cc21b)
0bc81
Warnings:
Information:
Total Files Size (in bytes):l 32805469

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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 components for 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 shown on 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 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 as a
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 international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and 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 Receipt will establish the international filing date of
the application.
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P - o PCT/IB2007 103004 09.07.2008

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: ' ' . ‘ ' ‘
SAM PASTERNACK o ' PCT
A AT AR T ' NOTIFICATION OF TRANSMITTAL OF
EOSTON. MA 02110 THE INTERNATIONAL SEARCH REPORT AND
’ . THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION
(PCT Rule 44.1)

Date of maili
camonivyeary § 9 JUL 2008

Applicant’s or agent’s file reference

2006734-0002 . FOR FURTHER ACTION  Sece paragraphs 1 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. }I‘ The applicant is hereby notified that the international scarch report and the written opinion of the Intematxonal Searching Authority]
have been established and ae transmitted herewith.

Filing of amend ts and stat t under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is vnorrmlly 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, D 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. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified t_hav

[:I the protest together with the decision thereon has been transmitted to the International Bureau together with the apphcant’
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 prdest; the applicant will be notified as soon as a decision is made.

4,  Reminders

Shortly afler 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 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 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 demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 moaths 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 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 11, National Chapters and the WIPO Internet site.

Name and mailing address of the ISA/US" Authorized officer

Mail Stop PCT, Attn: ISA/US

Commissioner for Patents Stephen K Cronin

P.O. Box 1450

Alexandria, Virginia 22313-1450 -1 Telephone No. (571) 272-4383
Facsimile No. (571) 273-3201

Form PCT/ISA/220 (January 2004) . (See notes an accompanying sheet)
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PCT/IB2007 03004 09.07.2008

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT ‘ .
(PCT Article 18 and Rules 43 and 44)

v

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220 .

2006734-0002 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/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 of a total of 2'_‘ ‘sheets,
It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the Report
a. With regard to the language, the international search was carried out on the basis of:

K‘ the international application in the language in which it was filed.
D 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))

This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Aulhority under Rule 91 Rule 43.6 bis(a)

With regard to'any nucleotide and/or amino acid sequencedlsclosed in the international apphcatmn, see Box No. I,

Certain claims were found unsearchable(See Box No 1)

=000 O

Unity of invention is lacking (See Box No. HI)
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:

1s. With regard to the abstract,

}I‘ the text is approved as submitted by the appllcant

D 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 drawings to be published with the abstract is Figure No. 1

as suggested by the applicant.
m as selected by this Autherity, because the applicant failed to suggest a figure.
[:I as selected by this Authonty, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (April 2007)
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o | PCT/IB2007 03004 09.07.2008

International application No.

INTERNATIONAL SEARCH REPORT

. .PCT/1B07/03004
A, CLASSIFICATION OF SUBJECT MATTER
IPC: F02M 17/00( 2006.01)
USPC: 123/447

According to International Patent Classification (IPC) or to both.national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searcheci (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 Relevant to claim No.
A US 2005/0056264 A1, (WEISSMAN et al) 17 March 2005, Figure 2, claim 11, ’ 1-15
A US 5,560,344 A (CHAN) 1, October 1996 (01.10.1996), whole document. - 1-15

l:l Further documents are listed in the continuation of Box C. D See patent family annex.

. Special categories of cited documents: T later document published after the interational filing date or priority
Lo date and not in conflict with the application but cited to understand the
“A™  document defining the general state of the art which is not considered to be of principle or theory underlying the invention '
particular relevance
“xr document of particular relevance; the claimed invention cannot be
“E” earlier application or patent published on or after the intemational filing date considered novel or cannot be considered to involve an inventive step

when the documentis taken alone
“L"  document which may throw doubts on prierity claim(s) or which is cited to
. establish the publication date of another citation or other special reason (as “yr document of particular relevance; the claimed invention cannot be

specified) considered to involve an inventive step when the document is combined
. with one or more other such dc such bination being
“0"™  document referring 0 an oral disclosure, use, exhibition or other means obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than the “&" dacument member of the same patent family
priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
08 June 2008 (08.06.2008) 09 JUL 2008
Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Attn: ISA/US . (7%
Commissioner for Patents Stephen K. Cronin W W
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. (571) 272-4383 .
Facsimile No. (571) 273-3201 : t%

Form PCT/ISA/210 (second sheet) (April 2007)
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. PCT/IB2007/( 3004 09.07.2008

PATENT COOPERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY FKLE CQPY

-;IO\:M PASTERNACK P C T

%%’}L%‘f&%%ﬁ&ﬁ& NOTIFICATION OF TRANSMITTAL OF
'BOSTON. M4 02110 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 reft
ETaa000y T e reerenee FOR FURTHER ACTION  See paragraphs 1 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. }Av{ The applicant is hereby notified that the international search report and the written opinion of the Interniational Searching Authority
have been established and are transmitted herewith,

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the mtemancnal apphcatlon (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) 338.82.70,

For more detailed instructions, see the notes on the accompanying sheet.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that cffect and the written opinion of the International Searching Authority are transmitted herewith,

3 D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that;

D the protest together with the decision thereon has been transmitted to the International Bureau togetﬁer 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,

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 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 or is 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 must be 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 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 I1, National Chapters and the WIPO Internet site.

Name and mailing address of the ISA/ US Authorized officer
Mail Stop PCT, Attn: ISA/US
Commissioner for 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/220 (January 2004) (See notes on accompanying sheet)
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PATENT COOPERATION TREATY F]HLE C@PY
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

2006734-0002 ACTION as well as, where applicable, item 5 below.

International application No. Intemational filing 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 of a total of sheets.
: It is also accompanied by a copy of each prior art document cited 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 was filed.

D a translation of the international application into , which is the language
of a translation furnished for the purposes of intemnational search (Rules 12.3(a) and 23.1(b))

b. D 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 43.6 bis(a)

c. [:l With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L
2. [:I Certain claims were found unsearchable (See Box No. II)

. D Unity of invention is lacking (See Box No. III)
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:

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 1o 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 suggested by the applicant.
N . .
M 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. D none of the figures is to be published with the abstract.
Form PCT/ISA/210 (first sheet) (April 2007)
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R AT I a4
InternationallpplicatiSn. No V1T X
PCT/1B07/03004

INTERNATIONAL SEARCH REPORT

A, CLASSIFICATION OF SUBJECT MATTER
IPC: F02M 17/00( 2006.01)

USPC: 123/447
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.: 123/447

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Elccironic 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 Relevant to claim No.
A US 2005/0056264 A1, (WEISSMAN et al) 17 March 2005, Figure 2, claim 11. 1-15
A US 5,560,344 A (CHAN) 1, Octaber 1996 (01.10,1996), whole document. 1-15

D Further documents are listed in the continuation of Box C, D 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
"A"  document defining the general state of the art which is niot considered to be of principle or theory underlying the i i

particular relevance

X" d of particular rel ; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“E"  earlier application or patent published on or after the intemational filing date

“L"  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 (ns & d of particular rel ; 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
0" d ferring to an oral discl use, exhibition or other means obvious to a person skilled in the ant
“P*  document published prior to the international filing date but Iater than the & document member of the seme patent family
priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
08.June 2008 (08.06.2008)
Name and mailing address of the ISA/US Authorized officer R
Mail Stop PCT, Attn: ISA/US .
Commissioner for Patents Stephen K Cronin
P.O. Box 1450
Alexandrig, 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
gf:?rnér[{hrgAmNAL SEARCHING AUTHORITY FILE C@PY
gfxm PASTERNACK PCT

1 CHOATE, HALL & STEWART

g\gsOng EmAg;?N)AL PLACE WRITTEN OPINION OF THE
' INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/month/year)
Applicant’s or agent's file reference FOR FURTHER ACTION

See paragraph 2 below

2006734-0002
International application No. International filing date (day/month/year) Priority date (day/month/ear)
PCT/IB07/03004 06 March 2007 (06.03.2007) 08 March 2006 (08.03.2006)
International Patent Classification (IPC) or both national classification and IPC
IPC: Please See Continuation Sheet
USPC:  123/447,1A,300,304,431,478,575,577,198C,198A;701/101
Applicant )

ETHANOL BOOSTING SYSTEMS. LLC

1. This opinion contains indications relating to the following items:

}x‘ Box No. 1 Basis of the opinion

Box No. II Priority

Box No. III 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. VII Certain defects in the international application

Log XOon

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 [PEA has notified the International Bureau under Rule 66.1bis(b)
that written opinions of 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 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 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 of this opinion | Authorized officer
Mail Stop PCT, Attn: ISA/US .
Commissioner for Patents 08 June 2008 (08.06.2008) Stephen K Cronin
P.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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Tnternational applicalion g,
WRITTEN OPINION OF THE niemationa Zﬁfﬁt "]E COPY
INTERNATIONAL SEARCHING AUTHORITY

PCT/IB07/03

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
X] the international application in the language in which it was filed

l:] 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)). o
2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or netified to this
Authority under Rule 91 (Rule 43bis.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

D a sequence listing

D table(s) related to the sequence listing

b. format of material
I:] on paper

D in electronic form

¢, time of filing/firnishing

D contained in the international application as filed.
D filed together with the international application in electronic form,

D furnished subsequently to this Authority for the purposes of search.

4, D 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 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 beyond the application as filed, as appropriate, were furnished.

5, Additional comments:

Form PCT/ISA/237(Box No. I) (April 2007)
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WRITTEN OPINION OF THE

PCT/IB2007/C 10

INTERNATIONAL SEARCHING AUTHORITY

04 09.07.2008

International i
PCT/1B07/030(4

" 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

1. Statement

Novelty (N)
Inventive step (IS)

Industrial applicability (1A)

Claims
Claims

Claims
Claims

Claims
Claims

1-15 YES
NONE NO
1-15 YES
NONE NO
1-15 YES
NONE NO

2, Citations and explanations:

be made or used in industry.

Claim1-15 meet the criteria set out in PCT Article 33(4), and thus have in

Claims 1-15 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest claimed invention.

dustrial applicability because the subject matter claimed can

Form PCT/ISA/237 (Box No. V) (April 2007)
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INTERNATIONAL SEARCHING AUTHORITY

Supplemental Box
In case the space in any of the preceding boxes is not sufficient.

Continuation of IPC:
FO02M 63/00( 2006.01),43/00( 2006.01);F02B 47/60( 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 T REA Y

From the INTERNATIONAL SEARCHING AUTHORITY

To: Sam Pasternack
Choate, Hall & Stewart
Two International Place
Boston, Massachusetts 02110

| i

MAR 2 6. 2008
PATENT DEPARTMVENT

P

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/monthlyear)

Applicant’s or agent’s file reference

2006734-0003PC

FOR FUT" X ACTION See paragraphs 1 and 4 below

International application No.

PCT/US 07/05777

(day/month/year)

Internaucual filing date

08 March 2007 (08.03.2007)

Applicant Ethanol Boosting Systems, LLC

1. X

international search report.

2. [

. [
L]

Ol

4. Reminders

International Bureau.

months.

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.
9:

Filing of amendments and statement under Article 1
laims of the international application (see Rule 46):

The applicant is entitled, if he so wishes, to amend the c|
When? The time limit for filing such amendments is normally two months from the date of transmittal of the

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.

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.

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is 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 made yet on the protest; the applicant will be notified as soon as a decision is made.

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 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
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 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
examination must be 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 demand is filed within 19

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 11, National Chapters and the WIPO Internet site.

some designated Offices, a demand for international preliminary

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. 5§71-273-3201

Authorized officer:
f.ee W, Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/220 (January 2004)

(See notes on accompanying sheet)
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' PATENT COOPERATION TRE~... ¥

From the INTERNATIONAL SEARCHING AUTHORITY

Tor Sam Pasternack PCT

' 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) 2 4 MAR ZDUB

Applicant’s or agent’s file reference
FOR FURTHER ACTION  See paragraphs 1 and 4 below

2006734-0003PC
International application No. International filing date
PCT/US 07/05777 (day/monthlyear) 08 March 2007 (08.03.2007)

Applicant Ethanol Boosting Systems, LLC

1. 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 applicant is entitled, if he so wishes, to amend the claims of the 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 search report.

=y .
Where? Directly to the International Bureau of WIPO, 34 chemin des ccm@i@ C; EL( @'ﬁj@d

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 740 14 35 %

Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

D 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.

D 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 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 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 demand for international preliminary
examination must be 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 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 I1, National Chapters and the WIPO Internet site.

Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Atin: ISA/US
Commissioner for Patents

P.0. Box 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

For more detailed instructions, see the notes on the accompanying sheet. E E) () é ;
: u @ /j/;é{( /7, 52,
2. D The applicant is hereby notified that no international search report will be established and that the declaration

Form PCT/ISA/220 (January 2004) (Seehﬁﬁlﬁlﬂﬂlﬁﬁﬁﬁﬂﬁﬁl}”
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PATENT COOPERATION TRE:.«Y

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
2006734-0003PC 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) 10 March 2006 (10.03.20086)

Applicant

Ethanol Boosting Systems, LL.C

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 O‘\ sheets.

It is also accompanied by a copy of each prior art document cited 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 was filed.

I:l 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)).

b. I:I 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)).

[ D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. D Certain claims were found unsearchable (see Box No. II).
3. D Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
D 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.
I:] 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 drawings to be published with the abstract is Figure No. 1

ECEINVE

D as selected by this Authority, because this figure better characterizes the invention. ‘ )
b. D none of the figures is to be published with the abstract. PATENT DEPARTMEmT

D as suggested by the applicant.

as selected by this Authority, because the applicant failed to suggest a figure.

=)

Form PCT/ISA/210 (first sheet) (April 2007)
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INTERNA . «ONAL SEARCH REPORT

{nternational application No.
PCT/US 07/05777

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - F02B 77/04 (2007.10)
USPC - 123/198A

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

USPC: 123/198A

Minimum documentation searched (classification system followed by classification symbols)

USPC: 123/198R, 406.29, 406.47 (text search - see terms below)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

injection, motor

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y Calculations of Knock Suppression in Highly Turbocharged Gasolin/Ethanol Engines Using 1-18
Direct Ethanol Injection (L. Bromberg et al.) 23 February 2006 (23.02.2008), entire document
especially Abstract, Section |, para [0003], Section Il, para [0001], [0003], [0006]
Y US 4,312,310 A (Chivilo' et al.) 26 January 1982 (26.01.1982), col 2, in 20-26 and In 36-54 1-18
Y US 6,358,180 B1 (Kuroda et al.) 19 March 2002 (19.03.2002), Fig 4, col 3, In 65-67 to col 4,In1 | 2, 9-10, 13-18
-15, col 8, in 3-27col 12, In 54-56
Y US 4,974,416 A (Taylor) 04 December 1990 (04.12.1990), col 4, In 15-21 5
Y US 6,260,525 B1 (Moyer) 17 July 2001 (17.07.2001), col 3, In 5-8 6, 8, 13-18
Y US 4,967,714 A (Inoue) 06 November. 1990 (06.11.1990), col 3, In 27-30 and In 66-67 1

D Further documents are listed in the continuation of Box C.

L]

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

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 (as specified)

wgn

s

“O” document referring to an oral disclosure, use, exhibition or other
means .
“p"  document published prior to the international filing date but later than

the priority date claimed

“T  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying LEE invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y" 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 member of the same patent family

Date of the actual completion of the international search

03 December 2007 (03.12.2007)

Date of mailing of the international search report

2 4 MAR 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

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)
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PATENT COOPERATION TREA 1Y

From the
INTERNATIONAL SEARCHING AUTHORITY

To: Sam Pasternack PCT

Choate, Hall & Stewart
Two International Place
Boston, Massachusetts 02110 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Casmontveey 34 MAR 2008

Applicant’s or agent’s file reference FOR FURTHER ACTION

2006734-0003PC See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US 07/05777 08 March 2007 (08.03.2007) 10 March 2006 (10.03.2006)

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - F02B 77/04 (2007.10)
USPC - 123/198A

Applicant  Ethanol Boosting Systems, LLC

1. This opinion contains indications relating to the following items: ©©ﬂ¢ .
Jocketed

Box No. [ Basis of the opinion

D
[] BoxNo.ml Priority L)u@ %@A&AMQ&Q,\

Box No. IIl  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

N
S

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. VI  Certain documents cited

Box No. VII  Certain defects in the international application

D00 XOO

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 whiere 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 of 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 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 expires later. E

For further options, see Form PCT/ISA/220. /
MAR 2 6. 2008

3. For further details, see notes to Form PCT/ISA/220.
|_pATENT DEPARTMENT
Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer:
Mail Stop PCT, Attn: ISA/US Lee W. Youn
Commissioner for Patents . g
P.O. Box 1450, Alexandria, Virginia 22313-1450 03 December 2007 (03‘1 2'2007) PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (April 2007)
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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 on the 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. l:] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.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

D a sequence listing
D table(s) related to the sequence listing

b. format of material

[:I on paper

D in electronic form

c. time of filing/furnishing
l:l contained in the international application as filed
D filed together with the international application in electronic form

D furnished subsequently to this Authority for the purposes of search

4. D 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 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 beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (April 2007)
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INTERNATIONAL SEARCHING AUTHORITY PCTIUS 07/05777

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

1. Statement

Novelty (N) Claims 1-18 YES
Claims None NO
Inventive step (IS) Claims None YES
Claims 118 NO
Industrial applicability (IA) Claims 1-18 YES
Claims None NO

2.  Citations and explanations:

Claims 1, 3-4, 7 and 12 lack an inventive step under PCT Article 33(3) as being obvious over the article entitled "Calculations of Knock
Suppression in Highly Turbocharged Gasoline/Ethanol Engines Using Direct Ethanol injection” by L.. Bromberg et al. (hereinafter
'‘Bromberg') in view of US 4,312,310 A to Chivilo et al. (hereinafter 'Chivilo").

As per claim 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 |1, para [0003]); a

‘| separate source of ethanol (see Section Il, para [0003]); an injector for direct injection of the ethanol into a cylinder of the engine (see
Section {l, para [0001]). Bromberg does not disclose a control system for shutting down the engine by stopping gasoline and ethano! flow
into the engine during vehicle deceleration and idiing and restarting the engine upon driver demand. Chivilo discloses a control system for
shutting down the engine by stopping gasoline flow into the engine during vehicle deceleration and idling and restarting the engine upon
driver demand (col 2, In 20-26 and In 36-54). It would have been obvious to one of ordinary skill in the art to modify the fuel management
system as disclosed by Bromberg with the control system as taught by Chivilo since a major development in the system disclosed by
Bromberg is fuel conservation and an obvious way to conserve fuel is to shut down the engine during idle or deceleration.

As per claim 3, Bromberg further discloses the system 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 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 ethano! injection to minimize hydrocarbon emissions (see
Section Il, 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 7, Bromberg further discloses the system wherein the engine is turbocharged or supercharged (see Section Ii, para [0001]).

As per claim 12, Bromberg further disclose the system wherein gasoline is not used and ethanol, E85, methanol, other alcohols or a blend
thereof are used as the only fuel (see Abstract). Bromberg states direct ethanol injection 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 Bromberg in view of Chivilo, further in view of US
6,358,180 B1 to Kuroda et al. (hereinafter 'Kuroda').

As per claim 2, Chivilo discloses a control system for shutting down the engine by stopping gasoline flow into the engine during vehicle
deceleration and idling and restarting the engine upon driver demand (col 2, In 20-26 and In 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 power or 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 selected level (col 3, In 65-67 to col 4, In 1-15). It would
have been obvious to 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 as restarting.

As per claim 9, Kuroda further discloses the system further including a 12V motor to restart the engine after shutdown during deceleration
and/or idle (Fig 4; col 12, In 54-56).

— Please See Continuation Sheet —-
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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 motor is 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 per claim 5, Bromberg discloses the system wherein the engine uses direct injection (see Section I, para [0001]). Bromberg does not
specifically disclose the system wherein the engine uses direct 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 engine includes port fuel injection while a fuel film that feeds the engine is established (col 4, In 15-21). It wouid have
been obvious to one of ordinary skill in the art to modify the system as disclosed by Bromberg with the port fuel injection and fuel film as
taught by Taylor, since it is well known in the art to supplement port injection with direct injection and since fuel films 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 per claim 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. Moyer discloses the
system further including a valve disabler for all engine valves (co! 3, In 5-8). It would have been obvious to 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 power is required some cylinders can be shut down and power increased in the remaining cylinders which will then
operate at greater efficiency.

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, further in view of US
4,967,714 A (Inoue).

As per claim 11, Bromberg further discloses the system wherein the ethanol is injected through a fuel injector (see Section {i, para [0001]).
Bromber does not specifically disclose wherein the gasoline and the ethanol are injected through the same fuel injector. Inoue discloses
the system wherein the gasoline and the ethanol are injected through the same fuel injector (col 3, In 27-30 and In 66-67). It would have
been obvious to one of ordinary skill in the art to modify the system as disclosed by Bromberg to enable the system to inject ethanol and
gasoline through the same fuel injector as taught by Inoue, since both relate to the technology of ethanol burning systems and since such
would have enabled the systemn 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 PCT Article 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 not specifically 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 and idle (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 Il,
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 one of ordinary skill in the art to modify the engine as disclosed by Bromberg with the shut
down during deceleration and idle 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 known in 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 conserving fuel.

As per claim 14, Bromberg further discloses the turbocharged spark ignition engine (see Section 1, para [0001]) wherein the engine uses
direct ethanol injection during a range of engine operating conditions to prevent engine knock (see Section |, para {0003]). Bromberg does
not specifically disclose direct ethano! 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.

--—- Please See Continuation Sheet ---
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Continuation of:
Suplemental Box 1:

As per claim 15, Bromberg discloses the turbocharged spark ignition engine (see Section I, para [0001]) wherein the engine uses direct
ethanol injection to minimize hydrocarbon emissions (see Section I, 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 spark ignition engine (see Section II, para [0001]). Bromberg does not specifically
disclose the turbocharged spark ignition engine where a low voltage motor is used to restart the engine. Kuroda discloses the system
wherein the low voltage motor is a low voltage motor (Fig 4; col 12, In 54-56). Furthermore, it would have been obvious to one of ordinary
skill in the art to modify the engine as disclosed by Bromberg and Chivilo with the low voltage motor for restart since most vehicles
currently operate with a 12 V battery and using a low voltage motor for restart would not require an additional battery for operating the
restart 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 not specifically 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 and idle (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 Ii,
para [0003]); a gasoline engine (see Abstract). Bromberg does not specifically disclose a means to disable the engine cylinders and
where direct ethanol injection is used during engine restart and further where a low voltage motor is used for engine restart. Moyer
discloses a means to engine cylinder deactivation through valve disabling (col 3, In 5-8). Kuroda further discloses where a low voltage
motor is used for engine restart (Fig 4, col 12, In 54-56). It would have been obvious to one of 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 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 known in 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 conserving fuel.

As per claim 18. Bromberg discloses a turbocharged spark ignition engine which uses direct injection of ethanol (see Abstract). Bromberg
does not specifically disclose where the engine is shut down during periods of deceleration and idle comprising a turbocharged spark
ignition engine; and a means to shutdown the engine cylinders and where direct ethanol injection is used during engine restart and further
where a low voltage motor is used for engine restart. Kuroda discloses where the engine is shut down during periods of deceleration and
idle (col 8, In 3-27). Moyer discloses a means to engine cylinder deactivation through valve disabling (col 3, In 5-8). Kuroda further
discloses where a low voltage motor is used for engine restart (Fig 4; col 12, In 54-56). It would have been obvious to one of 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 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 known in 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 conserving fuel.

Claims 1-18 have industrial applicability as defined by PCT Articie 33(4) because the subject matter can be made or used in industry.
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Applicant’s or agent’s file reference

2006734-0015 .~ FOR FURTHER ACTION See paragraphs 1 and 4 below
International application No. International filing date

PCT/US07/74227 (day/month/year) 24 July 2007 (24.07.2007)

Applicant

ETHANOL BOOSTING SYSTEMS, LLC

I.

2.

'x‘ 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 applicant is entitled, if he so wishes, to amend the claims of the 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
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.

D 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.

D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

l:l 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 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 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
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 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 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 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 II, National Chapters and the WIPO Internet site. .

Name and mailing address of the ISA/ US Authorized officer 4
Mail Stop PCT, Attn: ISA/US L
Commissioner for Patents Stephen K Cronin

Facsimile No. (571) 273-3201

P.O.Box 1450
Alexandria, Virginia 22313-1450 Telephone No. (571) 272-4383

Form PCT/ISA/220 (January 2004)

ECEIVET

FEB 27 2008

PATENT 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) Priority-Date (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 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 ;t: sheets.
It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the Report
a. With regard to the language, the international search was carried out on the basis of:

m 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))
b. l:l With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.
2. I::] Certain claims were found unsearchable (See Box No. II)

D Unity of invention is lacking (See Box No. III)
4. With regard to the title,

the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

w

5. With regard to the abstract,
the text is approved as submitted by the applicant.

D 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 drawings to be published with the abstract is Figure No. 1

VA as suggested by the applicant.

[:l as selected Ey this Authority, because the applicant failed to suggest a figure.

D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the 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/US07/74227

A. CLASSIFICATION OF SUBJECT MATTER
IPC: F02D 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

U.S. : 123/1A,300,304,431,447,478,575,577,198C,198A

Minimum documentation searched (classification systém followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Please See Continuation Sheet

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, 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,
paragraphs [0066], [0107]-[0117], [0284]-[0318], claims 3, 5, 11, 15.

P, Y 24,25,27-41,49-55
X US 2002/01393321 Al (Weissman et al.) 3 October 2002 (03.10.2002), figure 2, paragraphs 24-25, 27-56
-—- [0022]-[0046]. [—

Y 1-23, 26

1-23, 26, 42-48, 56

D Further documents are listed in the continuation of Box C.

L]

See patent family annex.

* Special categories of cited documents:

“A"  document defining the general state of the art which is not considered to be of
particular relevance
“E" carlier application or patent published on or after the international filing date

“L"  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 (as
specified)

use, exhibition or other means

“o"  d to an oral di

“P"  document published prior to the international filing date but later than the
priority date claimed

“T™ later document published after the international filing date or prmmy
date and not in conflict with the af p lication but cited to und d the
principle or theory underlying the invention

fodrood 3

wyen

document of particular rel. 3 the ion cannot be
considered novel or cannot be cunsxdcred to involve an inventive step
when the document is taken alone

wym 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 member of the same patent family

Date of the actual completion of the international search
07 December 2007 (07.12.2007)

Date of maiiin of th ﬁlﬁglational search report
25 FEB ?

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

Authorized officer

Stephen K Cronin W 3}
Telephone No. (571) 272-4383 %/I

Form PCT/ISA/210 (second sheet) (April 2005)
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(PCT Rule 43bis.1)
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Applicant’s or agent’s file reference FOR FURTHER ACTION

2006734-0015 See paragraph 2 below
International application No. International filing 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: FO02D 41/30( 2006.01);F02B 1/08( 2006.01)
USPC: 123/1A,431,447,575
Applicant

ETHANOL BOOSTING SYSTEMS, LLC

1. This opinion contains indications relating to the following items:

% Box No. 1 Basis of the opinion
Box No. I Priority
Box No. IIT Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

applicability; citations and explanations supporting such statement
Box No. VI Certain documents cited

IE Box No. V Reasoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step or industrial
D 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 of 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 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 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 of this opinion | Authorized officer
Mail Stop PCT, Attn: ISA/US .
Commissioner for Patents 18 February 2008 (18.02.2008) Stephen K. Cron W)
P.O. Box 1450 R
Alexandria, Virginia 22313-1450 Telephone No. (571) 272-4383 %_,
Facsimile No. (571) 273-3201
Form PCT/ISA/237 (cover sheet) (April 2007) i
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Tntermational application No.
WRITTEN OPINION OF THE emational application o

INTERNATIONAL SEARCHING AUTHORITY PCT/US07/74227

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 which it was filed

D 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: D This opinion has been established taking into-account the rectification-of an obvious mistake authorized by or notified to this
’ Authority under Rule 91 (Rule 43bis.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

D a sequence listing

l:] table(s) related to the sequence listing

b. format of material
D on paper

D in electronic form

c. time of filing/furnishing
D contained in the international application as filed.
D filed together with the international application in electronic form.

[:I furnished subsequently to this Authority for the purposes of search.

4, D 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 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 beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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International application No.
WRITTEN OPINION OF THE PCT/US07/74227
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 1-56 YES
Claims NONE NO

Inventive step (IS) - " Claims 1-56 ‘ ' YES
* Claims NONE NO

Industrial applicability (IA) Claims 1-56 YES
Claims NONE NO

2. Citations and explanations:
Claims 1-56 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the claimed

invention.

Claim1-56 meet 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 No. V) (April 2007)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: SAM PASTERNACK PCT

Choate, Hall & Stewart LLP
Two International Place

Boston, Massachusetts 02110 & . Y NOTIFICATION OF TRANSMITTAL OF
il '.el ‘ &\Ol\ HE INTERNATIONAL SEARCH REPORT AND

' xe Prd- 1o
(B ‘.\,? ir.| THE WRITTEN OPINION OF THE INTERNATIONAL
Aaﬂon,mww .OP SEARCHING AUTHORITY, OR THE DECLARATION

Due Dute e

oloc PCT Rule 44.1
Fingd Due Dare \N 2|0 -\ 13 Il - gl ( ule 44.1)

fmailing
Docket Administratior N\ Date: %euom, - -
: hyearﬂ 3 OCT 2008
Applicant’s or Hiereferemee"""""""" —
FOR FURTHER ACTION  Sce paragraphs 1 and 4 below

2006734-0021
International application No. International filing date
PCT/US2008/069171 (day:month year) 03 July 2008

Applicant
ETHANOL BOOSTING SYSTEMS LLC

1. 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 applicant is entitled, if he so wishes, to amend the claims of the international application (sec Rulc 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. D 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. L—_J With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

D 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.

D 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 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 1o 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 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 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 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, sce the PCT Applicant’s
Guide, Volume 11, National Chapters and the WIPO Internet site.

Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Altn: ISA/US .
Commissioner for Patents Blaine R. Copenheaver
P.0. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. §71-273-3201 Telephone No.  571-272-7774
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 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 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 ,5 sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of:
[Z] the international application in the language in which it was filed

D 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))

b. D With regard to any nucleotide and/or amino acid sequence disclosed 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. III)

4. With regard to the title,
IZ‘ the text is approved as submitted by the applicant
D 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

D 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 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

D as suggested by the applicant
[Z] as selected by this Authority, because the applicant failed to suggest a figure

D as selected by this Authority, because this figure better characterizes the invention

b. [:I none of the 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/US2008/069171

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. l:] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. lXI Claims Nos.: 156-17, 31-33
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. [::] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. l:l 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.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; itis covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2008/069171

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - FO2B 77/04 (2008.04)
USPC - 123/198A
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)
IPC(8B) - FO2B 77/04 (2008.04)
USPC - 123/198A, 406.29, 435

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)

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 (BROMBERG et al) 05 June 2007 (05.06.2007) entire document 1-14, 18-30, 34-35

Y US 2006/0102145 A1 (COHN et al) 18 May 2006 (18.05.2006) entire document 1-14, 18-30, 34-35

Y US 6,561,157 B2 (ZUR LOYE et 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 (01.11.1977) entire document . 1-35

A US 4,230,072 A (NOGUCH] et af) 28 October 1980 (28.10.1980) entire document 1-35

A US 4,594,201 A (PHILLIPS et al) 10 June 1986 (10.06.1986) entire document 1-35

A US 5,179,923 A (TSURUTANI et al) 19 January 1993 (19.01.1993) entire document 1-35

A US 7,156,070 B2 (STROM et al) 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 1-35

A US 2007/0125321 A1 (RITTER) 07 June 2007 (07.06.2007) entire document 1-35

D Further documents are listed in the continuation of Box C. [:l

* Special categories of cited documents: “T*  later document published after the international filing date or riority

“A" document defining the general state 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 application or patent but published on or after the international X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

«L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other wy  4ocument of particular relevance; the claimed invention cannot be
special reason (as specified) considered 1o involve an inventive step when the document 1s

«0" 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"  document published prior to the international filing date but later than  «g»  document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
25 September 2008 @ 3 0CT 2008

Name and mailing address of the ISA/US Authorized officer:
Mall Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. ?m:( 1450, Alexandria, Virginia 22313-1450 PCT Halpdask: 571-272-4300

Facsimile No.  571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2005)
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From the
INTERNATIONAL SEARCHING AUTHORITY

PATENT COOPERATION TREATY

To: SAM PASTERNACK PCT

Choate, Hall & Stewart LLP
Two International Place

Boston, Massachusetts 02110 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/month/year) ﬁ g nr:-i—s 2008

Applicant’s or agent’s file reference FOR FURTHER ACTION
2006734-0021 See paragraph 2 below
International application No. International filing date (day-monthyear) 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) - F02B 77/04 (2008.04)
USPC - 123/198A

Applicant

ETHANOL BOOSTING SYSTEMS LLC

This opinion contains indications relating to the following items:

000 XOXUX

Box No. | Basis of the opinion =

Box No. II Priority

Box No. Il 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 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. VII Certain defects in the international application

Box No. VIII Certain observations on the international application

2. FURTHERACTION
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 of 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 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 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 of this opinion Authorized officer:
Mail Stop PCT, Attn: ISA/US :
Commissioner for Patents 25 September 2008 Blaine Copenheaver
P.O. l'30)f 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300
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/US2008/069171

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 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. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.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
D a sequence listing
D table(s) related to the sequence listing

b. format of material

l:] on paper

D in electronic form

c. time of filing/furnishing
D contained in the international application as filed
D filed together with the international application in electronic form

D furnished subsequently to this Authority for the purposes of search

4. D 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 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 beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. ) (April 2007)

FORD Ex. 1019, page 89
IPR2019-01400



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/069171

Box No. IIl  Non-establishment of 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 to be industrially
applicable have not been examined in respect of

D the entire international application

claims Nos. 15-17, 31-33

because:

[:] the said international application, or the said claims Nos. relate to the following
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 unclear that no meaningful opinion could be formed (specify):

Claims 15-17, 31-33 are multiple dependent claims not drafted in accordance with the second and third sentences of Rule 6.4(a).

D 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

[ X

ameaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit:

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable
to it.

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of'the Administrative
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable
to it,

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under
Rule 13zer.1(a) or (b).

D a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant did not, within the
prescribed time limit, furnish such tables in electronic form complying with the technical requirements provided for in
Annex C-bis of the Administrative Instructions, and such tables were not available to the International Searching Authority in
a form and manner acceptable to it.

D the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not comply with the
technical requirements provided for in Annex C-bis of the Administrative Instructions.

D See Supplemental Box for further details.

Form PCT/ISA/237 (Box No. III) (April 2007)
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International application No.

WRITTEN OPINION OF THE
PCT/US2008/069171

INTERNATIONAL SEARCHING AUTHORITY

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

1.  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 (1A) 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 Bromberg et al. in view of
Cohn et al.

Regarding claim 1, Bromberg et al. 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 second liquid fuel (Fig. 4a); a means for introducing gasoline (Fig. 4b)
into the cylinders of the engine (18); injectors for direct injection of the second liquid fuel (Col. 11, lines 23-50) into the cylinders of the
engine (18); a fuel management control system (Col. 1, lines 45-50) for controlling injection of the second fuel into the cylinder so that it is
provided in an amount needed to prevent knock (Fig. 3) as other conditions require; and a means for providing fast flame speed (Col. 10,
lines 45-55). Bromberg et al. do not show controlling injection of the second fuel into the cylinder so that it is provided in an amount
needed to prevent knock as torque increases; and a means for providing fast burn. It is deemed obvious that a fast flame speed produces
a fast burn. Cohn et al. show a fuel management control system (14) for controlling injection of a second fuel into a cylinder so that it 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 made to a person having ordinary skill in the art to employ the structures and processes as taught by Cohn et al. in the device of
Bromberg et al. in order to provide improved engine performance.

Regarding claim 2, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where the 10% - 80%
burn occurs in 15-20 crank angle degrees. It is obvious from Bromberg et al. (Figs. 2A-2B) that a significant portion of the energy fraction
(burn) occurs in a small crank angle range including that claimed.

Regarding claim 3, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where the 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 Cohn et al. disclose that as applied above. Bromberg et al. show where the fast burn (Col. 10,
lines 45-55) in the engine is 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 Cohn et al. disclose that as applied above, Bromberg et al. do not show where there are dual
ignition sites on either side of the cylinder but show two ignition 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 7, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where the spray of 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 second fuel is aimed toward an end gas on an exhaust valve side of the cylinder and an injector is located
near the periphery (paragraph 7). 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 et al. in the device of Bromberg et al. in order to provide improved engine
performance.

Regarding claim 8, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where the 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 Cohn et al. disclose that as applied above. Bromberg et al. do not show where turbulence is
created at or near the intake port. Cohn et al. show where turbulence is created at or near an intake port (paragraph 28). 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 et al. in the device of Bromberg et al. in order to provide improved engine performance.

Regarding claim 10, Bromberg et al. and Cohn et al. disciose that as applied above. Bromberg et al. show where combustion is retarded
by means of spark retard relative to what it would be if fast burn were not employed (Col. 8, lines 20-25).

Regarding claim 11, Bromberg et al. anc Cohn et al. disclose that as applied above. Bromberg et al. do not show where combustion, as
measured by the 50% bumn crank angle, 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 amount including that claimed.

(Continued in Supplemental Box)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/069171

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
Box V

Regarding claim 12, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where the amount of second
fuel that is used is reduced when the fast burn is provided (Col. 3, lines 25-30).

Regarding claim 13, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where the amount of
combustion retard is varied as a function of load (Col. 1, lines 20-25) and speed by means of appropriate spark retard (Col. 8, lines 20-25).

Regarding claim 14, Bromberg et al. and Cohn et al. 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 of efficiency 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 of efficiency gain and
minimization of the required amount of the second fluid 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 et al. in the
device of Bromberg et al. in order to provide improved engine performance.

Regarding claim 18, Bromberg et al. disclose a fuel management system for a spark ignition gasoline engine (Abstract) comprising: a
gasoline engine (18) of compression ratio between 13 and 14 (Col. 7, lines 55-60); a source of a second liquid fuel (Fig. 4a); a means for
introducing gasoline (Fig. 4b) into the cylinders of the engine (18); injectors for direct injection of the second liquid fuel (Col. 11, lines
23-50) into the cylinder of the engine (18); a fuel management control system (Col. 1, lines 45-50) for controlling injection of the second
fuel into the cylinder so that it is provided in an amount needed to prevent knock (Fig. 3) as torque increases or other conditions require;
and a means for fast flame speed (Col. 10, lines 45-55). Bromberg et al. do not show controlling injection of the second fuel into the
cylinder so that it is provided in an amount needed to prevent knock as torque increases; and a means for providing fast burn. It is deemed
obvious that a fast flame speed produces a fast burn. Cohn et al. show a fuel management control system (14) for controliing injection of a
second fuel into a cylinder so that it 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 made to a person having ordinary skill in the art to employ the structures and processes as
taught by Cohn et al. in the device of Bromberg et al. in order to provide improved engine performance.

Regarding claim 19, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where the 10% - 90%
burn occurs in 15-20 crank angle degrees. It is obvious from Bromberg et al. (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, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where the fast burn (Col. 10,
lines 45-55) in the engine is provided by charge motion (Col. 10, fines 15-20).

Regarding claim 21, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where the fast burn (Col. 10,
lines 45-55) in the engine is 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 22, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where there are dual
ignition sites on either side of the cylinder but show two ignition 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 et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where the spray of the
second fuel is aimed toward the end gas on the exhaust valve side of the cylinder. Cohn et al. show where spray of the second fuel is
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
made to a person having ordinary skill in the art to employ the structures and processes as taught by Cohn et al. in the device of Bromberg
et al. in order to provide improved engine performance.

Regarding claim 25, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where turbulence is
created at or near the intake port. Cohn et al. show where turbulence is created at or near an intake port (paragraph 28). 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 et al. in the device of Bromberg et al. in order to provide improved engine performance.

Regarding claim 26, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where combustion is retarded
by means of spark retard relative to what it would be if fast burn were not employed (Col. 8, lines 20-25).

Regarding claim 27, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where combustion, as
measured by the 50% bumn 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 a small but significant amount including that claimed.

e
Regarding claim 28, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where the amount of second
fuel that is used is reduced when the fast burn is provided (Col. 3, lines 25-30).

Regarding claim 23, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. show where the amount of
combustion retard is varied as a function of load (Col. 1, lines 20-25) and speed by means of appropriate spark retard (Col. 8, lines 20-25).

(Continued in next Supplemental Box)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
Previous Supplemental Box

Regarding claim 30, Bromberg et al. and Cohn et al. 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 of efficiency 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 of efficiency gain and
minimization of the required amount of the second fluid 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 et al. in the
device of Bromberg et al. in order to provide improved engine performance.

Regarding claim 34, Bromberg et al. 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 et al. do not show where the
alcohol/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 knock is
reduced (paragraph 19). 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 et al. in the device of Bromberg et al. in order to provide improved engine

performance.

Claims 6, 23, 35 lack an inventive step under PCT Article 33(3) as being obvious over Bromberg et al. in view of Cohn et al. and zur Loye
etal

Regarding claim 6, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where the direct injector is
located in the center of the cylinder. zur Loye et al. show where a direct injector (62) is located in a center of a cylinder (Fig. 1). 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 et al. and zur Loye et al. in the device of Bromberg et al. in order to provide improved engine performance.

Regarding claim 23, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where the direct injector
is located in the center of the cylinder. zur Loye et al. show where a direct injector (62) is located in a center of a cylinder (Fig. 1). 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 et al. and zur Loye et al. in the device of Bromberg et al. in order to provide improved engine performance.

Regarding claim 35, Bromberg et al. and Cohn et al. disclose that as applied above. Bromberg et al. do not show where a high energy
spark plug is used to provide fast burn. zur Loye et al. show where a high energy spark plug (52) is used to provide fast burn. 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 et al. and zur Loye et al. in the device of Bromberg et al. in order to provide improved engine performance.

Claims 1-14, 18-30, and 34-35 meet 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.
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NOTES TO FORM PCT/ISA/220 (continued)

The:letter must indicate the differences between the claims as filed and the claims as amended. It must, in
particular, indicate, in connection with each 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 claims as filed;
(v) the claim is the result of the division of a claim as filed.
;I‘he following examples illustrate the manner in which amendments must be explained in the accompanying
etter:

1. [Where originally there were 48 claims and after amendment of some claims there 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.”

2. [Where originally there were 15 claims and after amendment of all claims there are 11]:
“Claims 1 to 15 replaced by amended claims 1 to 11.” .

3. [Where originally there were.14 claims and the amendments consist in cancelling some claims and in adding
new claims}:
“Claims 1 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.”

4. [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 under Article 19(1)” (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that
such amendments might have on the description and the drawings (which cannot be amended under Article 19(1)).

The statement 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 words if in English or if translated into English,

It should not be confused with and does not replace the letter indicating the differences between the claims as filed
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 of citations
contained in that report. Reference to citations, relevant to a given claim, contained in the international search
report may be made only in connection with an amendment of that ¢laim.

i

C quence if a d d for international preliminary examination has already been filed

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
filing 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 55.3(a) and 62.2, first
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401),

If a demand for international preliminary examination is made, the written opinion of the International Searching
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as
International Searching Authority and where it has notified the International Bureau under Rule 66.1bis(b), be
considered to be a written opinion of the International Preliminary Examining Authority. Ifa demand is 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/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 43bis. 1(c)).

Consequence with regard to translation of the international application for entry into the national phase

The applicant’s attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as
amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to,
the translation of the claims as filed.

For furtlier details on the requirements of each designated/elected Office, see the PCT dpplicant’s Guide,
Volume II.

" Notes to Form PCT/ISA/220 (second sheet) (October 2005)
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From the INTERNATIONAL SEARCHING AUTHORITY

g:M PASTERNACK P C T

CHOATE, HALL & STUART LLP

( NOTIFICATION OF TRANSMITTAL OF
LA O PLACE . THE INTERNATIONAL SEARCH REPORT AND
’ B{W\Q/V\d C\GW\S THE WRITTEN OPINION OF THE INTERNATIONAL
o SEARCHING AUTHORITY, OR THE DECLARATION
D OCket (PCT Rule 44.1)

Due @00l _ |[eedmim = 0 ae

Applicant’s or agent’s file reference

0492612-0406 : FOR FURTHER ACTION  See paragraphs 1 and 4 below
International application No. International filing date

PCT/US05/41317 (day/month/year) 14 November 2005 (14.11.2005)

Applicant

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

1. VA 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 a i ts and stat t under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the 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
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. 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. [:l With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

D 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 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 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 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 demand for international preliminary
examination must be 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 menths 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 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 II, National Chapters and the WIPO Internet site.

Name and mailing address of the ISA/ US Authorized officer
Mail Stop PCT, Attn: ISA/US Lor .
Commissioner for Patents HENRY YUEN d
ig)}aBn?l);i;‘lfgrginia 22313-1450 — y
Facsimile No. (571) 273-3201 M= E RN S
Form PCT/ISA/220 (January 2004) [ T e A s8¢ notes on accompanying sheet)
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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.

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US05/41317 14 November 2005 (14.11.2005) 18 November 2004 (18.11.2004)
Applicant

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

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 fé sheets.

It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the Report
a.  With regard to the language, the international search was carried out on the basis of:

m the international application in the language in which it was filed.
D 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 sequence disclosed in the international application, see Box No. L.

Certain claims were found unsearchable (See Box No. II)

»

EEn

Unity of invention is lacking (See Box No. III)
ith regard to the title,

»
z

the text is approved as submitted by the applicant.

VA the text has been established by this Authority to read as follows:
Variable Ethanol Octane Enhancement of Gasoline Engines

5. With regard to the abstract,
VA the text is approved as submitted by the applicant.

, D 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 drawings to be published with the abstract is Figure No. 1

as suggested by the applicant.
»x‘ as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the 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/US05/41317

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8): F02B 75/12( 2006.01)

USPC: 123/198A,575,1A,525

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

U.S.: 123/ 198A, 575, 1A, 525

Minimum documentation searched (classification system followed by classification symbols)

NONE

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 (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 6,076,487 A (WULFF et al) 20 June 2000 (20.06.2000), column 4, lines 60-64 and 1,4,54
column 5, lines 3-6.

A US 4,495,930 A (NAKAJIMA) 29 January 1985 (29.01.1985), see entire document. 1-22,24-85

A US 4,402,296 A (SCHWARZ) 06 September 1983 (06.09.1983), see entire document. 1-22,24-85

E:] Further documents are listed in the continuation of Box C.

[]

See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered to be of
particular relevance

“E"  earlier application or patent published on or after the intemnational filing date

“L”  document which miy throw doubts on priority claim(s) or which is cited to
establish the publication date of another citation or other special reason (as
specified)

“0Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

v later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“y 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 member of the same patent family

Date of the actual completion of the international search
13 March 2006 (13.03.2006)

Date of mailing of the mtematmnal search report

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

Authorlzed ofﬁcer
HENRY YUEN J

Telephone No. (703) 308-0861

Form PCT/ISA/210 (second sheet) (April 2005)
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From the

INTERNATIONAL SEARCHING AUTHORITY

';ZM PASTERNACK ' . P C T

CHOATE, HALL & STUART LLP

TWO INTERNATIONAL PLACE p
BOSTON, MA 02110 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of maili , —
(dil;/:to;zil/;ZEr) 0 6 APR é@@b

Applicant’s or agent’s file reference FOR FURTHER ACTION

See paragraph 2 below
0492612-0406
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US05/41317 14 November 2005 (14.11.2005) 18 November 2004 (18.11.2004)

International Patent Classification (IPC) or both national classification and IPC

IPC(8): F02B 75/12( 2006.01)
USPC:  123/198A,575,1A,525

Applicant
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

1. This opinion contains indications relating to the following items:

Box No. I Basis of the opinion

D Box No. I Priority

D Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

D 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

D 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 of 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 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 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 of this opinion | Authorized officer
Mail Stop PCT, Attn: ISA/US o, R
Commissioner for Patents 13 March 2006 (13.03.2006) .| HENRY YUEN ﬂ '
P.O. Box 1450 p
o Alexandria, Virginia 22313-1450 Telephone No. (703)308-0861
Facsimile No. (571) 273-3201 :

Form PCT/ISA/237 (cover sheet) (April 2005)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US05/41317

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 which it was filed

D 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. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, this opinion has been established on the basis of:

a. type of material
D a sequence listing

[:I table(s) related to the sequence listing

b. format of material
I:l on paper

D in electronic form

c. time of filing/furnishing
D contained in the international application as filed.
D filed together with the international application in electronic form.

D furnished subsequently to this Authority for the purposes of search.

3. D 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 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 beyond the application as filed, as appropriate, were furnished.

4. Additional comments:

Form PCT/ISA/237(Box No. I) (April 2005) _

.

FORD Ex. 1019, page 99
IPR2019-01400



- (’,

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 (IS) Claims 2,3,5-22.24-53.55-85 YES
Claims 1.4.54 NO
Industrial applicability (IA) 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 agent into a cylinder of the engine
14; and a fuel management control system 45 for controlling injection of the anti-knock agent into the cylinder to control knock.

As to Claim 4, Wulff et 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 agent into a cylinder of the engine
14; and a fuel management control 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 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest a
measure of the amount of anti-knock agent in the source to control turbocharging, supercharging or spark retard when the amount of
anti-knock agent is 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 made or used in industry.

Form PCT/ISA/237 (Box No. V) (April 2005)

FORD Ex. 1019, page 100
IPR2019-01400



{ | {/

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)
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NOTES TO FORM PCT/ISA/220

These Notes arc intended to give the basic instructions concerning the filing of amendments under Article 19. The
Notes arc based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
belween these Notes and those requirements, the latter are applicable. For more

under that Treaty. [n case of discrepancy
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

ng received the intemnational search report and the written opinion of the International
Searching Authority. onc opportunity to amend the claims of the interational application. It should however be empbhasized
tional application (claims, description and drawings) may be amended during the

le amendments of the claims under Article 19

that, since all parts of the interna

international preliminary examination procedure, there is usually no need to fi

except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
Furthermore, it should be emphasized that provisional

rcason for amending the claims before international publication.
protection is available in some States only (see PCT Applicant's Guide, Volume /A, Annexes Bl and B2).

ant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
hority has declared, under Article 17(2), that no intemnational search report would be

fume I/A, paragraph 296).

‘The applicant has, after havi

The attention of the applic:
the International Searching Aut
established (sec PCT Applicant's Guide, Vo

What parts of the international application may be amended ?

Under Article 19, only the claims may be amended.
During the intemational phase, the claims may also be amended (or further amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the Intémational Preliminary Examining Authority.

mational application may be amended under Article 28 or,

Upon entry into the national phase, all parts of the inte
where applicable, Article 41.

When ? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having
been received on time if they are reccived by the Intemational Bureau after the expiration of the applicable time

limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments ?
may only be filed with the International Burcau and not with the receiving Office or the

The amendments
Intemational Searching Authority (Rule 46.2).
Where a demand for intemational preliminary cxamination has beenl/is filed, sce below.

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one

or more of the claims as filed.
the claims which, on account of an amendment or

A replacement sheet must be submitted for each sheet of

amendments. differs from the sheet originally filed.
All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled. no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered consecutively (Section 205(b)).

The amendments must be made in 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 submitied with a letter.
The letter will not be published with the international application and the amended claims. It should not be
confused with the “Statement under Article 19(1)" (see below. under “Statement under Article 19(1)7).
The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the letter must be in English; if the language of the international
application is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first sheet) (January 2004)
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To:
SAM PASTERNACK PCT
%%A}L% Efm‘} fgfﬂi";ﬁ‘ééw \ . NOTIFICATION OF TRANSMITTAL OF
LSRN e, Pﬁﬂ C\, (L CAW THE INTERNATIONAL SEARCH REPORT AND
' D C e THE WRITTEN OPINION OF THE INTERNATIONAL
O < '0"‘ SEARCHING AUTHORITY, OR THE DECLARATION

-

(PCT Rule 44.1)

Date of mailing

(day/month/year) 2 8 JUN 2007‘

Applicant’s or agent’s file reference

049261 1-06+7 v O‘—/L% FOR FURTHER ACTION  See paragraphs 1 and 4 below
International application No. International filing date

PCT/US06/12750 (day/month/year) 06 April 2006 (06.04.2006)

Applicant

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

I }X‘ 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 applicant is entitled, if he so wishes, to amend the claims of the 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
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. D 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 applicant is notified that:
i
D 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 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 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 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 demand for international preliminary
examination must be 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 menths 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 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 II, National Chapters and the WIPO Internet site.

Name and mailing address of the ISA/ US Authorized o
Mail Stop PCT, Attn: ISA/US }
Commissioner for Patents Sthphen Kirk
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephbp No.

Facsimile No. (571) 273-3201

Form PCT/ISA/220 (January 2004) (See notes on accompanying sheet)

03) 308-0861
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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
+0492611-0617 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/US06/12750 06 April 2006 (06.04.2006) 06 April 2005 (06.04.2005)
Applicant

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

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 9‘ _sheets.

It is also accompanied by a copy of each prior art document cited 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 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))

D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L
2. D Certain claims were found unsearchable (See Box No. II)

Unity of invention is lacking (See Box No. III)
ith regard to the title,

~
g

the text is approved as submitted by the applicant.

»x‘ 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.

D 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 drawings to be published with the abstract is Figure No. 3

’x‘ as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the 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: FO2B 77/04( 2006.01)
USPC: 123/198A,435,406.29,406.47,25C,559.1

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
NONE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6,513,505 B2 (WATANABE et al) 04 February 2003 (04.02.2003), column 5, 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
D Further documents are listed in the continuation of Box C. D See patent family annex.
hd Special categories of cited documents: - later dc blished after the i ional filing date or priority
date and not in conﬂxct with the application but cited to understand the
“A"  document defining the general state of the art which is not considered to be of principle or theory underlying the invention
particular relevance
. document of particular relevance; the claimed invention cannot be
“E"  carlier application or patent published on or after the international filing date considered novel or cannot be considered to involve an inventive step
when the document is taken alone
“L"  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 (as “y" document of particular 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
*0"  document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
“P"  document published prior to the international filing date but later than the A document member of the same patent family
priority date claimed
Date of the actual completion of the international search Date ofma\] g of the mtematlona] search report
31 May 2007 (31.05.2007) ? Lﬁ\
Name and mailing address of the ISA/US Aut OHZCd
Mail Stop PCT, Attn: ISA/US l"h
Commissioner for Patents eghen Zirk ronin
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telev ofie No.' (703) 308-0861
Facsimile No. (571) 273-3201

Form PCT/ISA/210 (second sheet) (April 2005)
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PATENT COOPERATION TREAT »
From the

INTERNATIONAL SEARCHING AUTHORITY

gKM PASTERNACK PC T

CHOATE, HALL & STEWART LLP

TWO INTERNATIONAL PLACE
BOSTON, MA 02110 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

511’5/,‘,’237/325,) 2 8 JUN 2007\

Applicant’s or agent’s file reference ’ FOR FURTHER ACTION

See paragraph 2 below
0492611-0617
International application No. International filing date (day/month/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 national classification and [PC

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 indications relating to the following items:

Box No. | Basis of the opinion

Box No. IT Priority

Box No. HI 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 43bis.1(a)(i) with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement

OXO XOOOX

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 66.15is(b)
that written opinions of 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 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 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 of this opinion ized\offickr
Mail Stop PCT, Attn: ISA/US s N
Commissioner for Patents 31 May 2007 (31.05.2007) tgphen Kir o
P.O. Box 1450 .
Alexandria, Virginia 22313-1450 Teleghone NG. (703) 308-0861

Facsimile No. (571) 273-3201
Form PCT/ISA/237 (cover sheet) (April 2005)
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US06/12750

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
DX]  the international application in the language in which it was filed

D a translation of the international application into
international search (Rules 12.3(a) and 23.1(b)).

, which is the language of a translation furnished for the purposes of

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, this opinion has been established on the basis of:

a. type of material
D a sequence listing

D table(s) related to the sequence listing

b. format of material
D on paper

D in electronic form

c. time of filing/furnishing

D contained in the international application as filed.
D filed together with the international application in electronic form.

|::| furnished subsequently to this Authority for the purposes of search.

3. D In addition, in the case that more than one version or copy of a sequerce listing 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 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 Watanabe et al (US 6,513,505).

As to Claim 1, Watanabe et al discloses fuel management system 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 which is a fuel; an injector 2 for direct injection of the anti-knock
agent 9 into a cylinder la of the engine 1; and a fuel management control system 30 for controlling injection of the anti-knock agent 9
into the cylinder 1a to control knock, wherein the antiknock agent 9 has a heat of vaporization per unit of combustion energy that is at
least three times that of gasoline. See col. 2, lines 12-20, col. 5, lines 45-66 and col. 6, lines 1-27 and Figs. 1-6.

As to Claim 2, Watanabe et al discloses fuel management system for operation of a spark ignition gasoline comprising: a spark ignition
engine 1; a source of gasoline; a source of an anti-knock agent 9 which is a fuel an injector 2 for direct injection of the anti-knock agent
9 into a cylinder of the engine; and a fuel management control system 30 for controlling injection of the anti-knock agent 9 into the
cylinder when engine torque is above a selected value or fraction of maximum torque where the value or fraction of maximum torque is
a function of engine speed.

As to Claim 17, Watanabe et al discloses wherein the anti-knock agent is ethanol and where the amounts of air, ethanol and gasoline per
cylinder per cycle are controlled so as to achieve a substantially stoichiometric fuel/ air ratio.

As to Claim 36, Watanabe et al discloses fuel management system for efficient operation of a spark ignition gasoline engine comprising:
a gasoline engine 1; a source of an anti-knock agent 9; an injector 2 for direct injection of both the anti-knock agent and the gasoline
into a cylinder of the engine; and a fuel management control system 30 for controlling injection of the anti-knock agent into the cylinder
to 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 or fairly suggest
wherein the maximum anti-knock agent energy fraction used during a drive cycle is between 30% and 100%.

Claims 1-5Imeets 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 No. 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 42 is an improper multiple dependent claim (not in 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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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gOV

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/329,729 12/08/2008 Daniel R. COHN 0492611-0883 (MIT11381)
CONFIRMATION NO. 9459
24280 PUBLICATION NOTICE
CHOATE, HALL & STEWART LLP
TWO INTERNATIONAL PLACE R A A I
BOSTON, MA 02110 00000003529654 7

Title:FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE
ENGINES

Publication No.US-2009-0084349-A1
Publication Date:04/02/2009

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:/www.uspto.gov/patft/.

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 payment of 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 Trademark Office, 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 correspondence filed 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 assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

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

page 1 of 1
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PTO/SBr81 (01-09)

Approved for use through 11/30/2011. OMB 0651-0035

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 unless it displays a valid OMB control number.

é POWER OF ATTORNEY Application Number | 121329,729 N
OR Filing Date December 8, 2008
First Named Inventor Daniet R. Cohn
REV\‘;ﬁ.ﬁAAT INOENWO: (;VS;VRESI? :TA.I.LT:NRE%EY Title FUEL MANAGEMENT SYSTEM FOR...
AND Art Unit 1797
Examiner Name not yet assigned
GHANGE OF CORRESPONDENCE ADDRESS Attorney Docket Number | 0492611-0883

| hereby revoke all previous powers of attorney given in the above-identified application.

|:] A Power of Attorney is submitted herewith.

OR
i hereby appoint Practitioner(s) associated with the following Customer 24280
stor
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
D | hereby appoint Practitioner(s) named below 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:

Practitioner(s) Name Registration Number

Please recognize or change the co’rréspbndencé address for the above-identified applicatibﬁ tor
D The address assotiated with the-above-mentioned Customer Number. "
OR L . .
The address associated with Customer Number: | : -~ 24280
OR

Firm or
Individual Name

Address

City [ State | [ zip ]
Country
Telephone [ Email |

| am the:

I:l Applicant/Inventor.
OR
Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith or filed on

~ Ah SIGNATURE of Applicant or Assignee of Record
Signature J/ /élbtd{ O - Date Adaou 13, 3009
Name D i OWRIEAD Telephone | (o7 53 6966
Title and Company R H&\)@(as& . A [l
NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below*,
D *Totalof _____forms are submitted.

This collection of information is required by 37 CFR 4,31, 1.32 and 1.33. The information is required to obtain o retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiallty is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to 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
{he amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

FORD Ex. 1019, page 111
IPR2019-01400




PTQ/SB/96 (01-09)

Approved for use through 02/28/2009. OMB 0651-0031

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 unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Massachusetts Institute of Technology

Application No./Patent No.: 12/329,729 Filed/issue Date: December 8, 2008

Tiled: FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE
ENGINES

Massachusetts Institute of Technology _a educational institution

(Name of Assignee) ) (Type of Assignee, e.g., corporation, partnership, university, government agency, efc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. D an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %), or

3. [:I the assignee of an undivided interest in the entirety of {a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either.

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR . .
B. D A chain of title from the inventor(s), of the patent application/patent identified above; to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame_ ., or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame ., or for which a copy thereof is attached.

D Additional documents in 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 of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

T
The undersigned (whese title i/ supplied below) is authorized to act on behalf of the assignee.
~
¢ jgmﬁ Macon 18, 209

Sighature . DANIEL O'BRIEN Date
INTELLECTUAL PROPERTY MANAGER
"
Printed or Typed Name FICE 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 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, cafl 1-800-PT0-9199 and select option 2.
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ASSIGNMENT

In consideration of One Dollar ($1.00) and other good and valuable consideration, the -
receipt of which is hereby acknowledged, each of the undersigned Daniel R, Cohn of Chestnut
Hill, Massachusetts; Leslie Bromberg of Sharon, Massachusetts; and John B. Heywood of
Newton, Massachusetts; hereby .

Sells, assigns and transfers to Massachusetts Institute of Technology having a place of
business in 77 Massachusetts Avenue, Cambridge, Massachusetts, its successors, assigns and
legal representatives, all hereinafter referred to as the ASSIGNEE, his/her entire right, title and
interest for the United States and all foreign countries; in and to any and all inventions which are
disclosed in the application for United States Letters Patent entitled “FUEL MANAGEMENT
SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE
ENGINES” filed November 18, 2004, and given serial number U.S. 10/991,774 in and to said
application and all divisional, continuing, substitute, renewal, reissue reexamination or other
application for Letters Patent which has been or shall be filed in the United States or any foreign
country on any of said inventions, and in and to all original and reissued patents which have been
or shall be issued in the United States and all foreign countries on said inventions including the
right to apply for patent rights in each foreign country and all rights to priority.

Agrees that said ASSIGNEE may apply for and receive Letters Patent for said inventions
in its own name and when requested, without charge to but at the expense of said ASSIGNEE,
agrees to carry out in good faith the intent and purpose of this Assignment by executing all
divisional, continuing, substitute, renewal, reissue, reexamination and all other patent
applications on any and all said inventions; by executing all rightful oaths, assignments, powers
of attorney and other papers; by communicating to said ASSIGNEE all facts known to him/her
relating to said inventions and the history thereof, and generally by doing everything possible
which said ASSIGNEE shall consider desirable for aiding in securing and maintaining proper
patent protection for said inventions and for vesting title to said inventions and all applications
for patents and all patents on said inventions, in said ASSIGNEE.

Hereby requests the Honorable Commxssxoner of Patents and Trademarks to issue said
Letters Patent to said ASSIGNEE. g

Covenants with said ASSIGNEE that no assignment, grant, mortgage, license or other
agreement affecting the rights and property herein conveyed has been made to others by him/her,
and that full right to convey the same as herein expressed is possessed by him/her,

3770677_1.D0OC Page 1 of 3 Atty Docket No.0429611-0598
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IN WITNESS WHEREOF, I hereto set my hand and seal at ‘“‘4“‘@) y

this 7\?‘4\ day of /:t;’ 5/’?4,&/.4;1, 2003.’ C{é (,c‘ Clmndi—y ofe ;
| Vot L e !

Daniel R. Cohn
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Application No. Applicant(s)

12/329,729 COHN ET AL.
Office Action Summary Examiner ArtUnit

Hai H. Huynh 3747

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

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

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IX] Responsive to communication(s) filed on 08 December 2008.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-32is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5] Claim(s) is/are allowed.
6)X] Claim(s) 1-32 is/are rejected.
7)[J Claim(s) ____is/are objected to.
8)] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] 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)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl  b)]Some * ¢c)[] None of:
1. Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 3-9-09. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090819
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Application/Control Number: 12/329,729 Page 2
Art Unit: 3747

DETAILED ACTION
Double Patenting

1. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

2. Claims 1-32 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 74-98 of
copending Application No. 11/840,719. Although the conflicting claims are not identical,
they are not patentably distinct from each other because they have the same scope.
This is a provisional obviousness-type double patenting rejection because the

conflicting claims have not in fact been patented.

Claim Rejections - 35 USC § 102
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Application/Control Number: 12/329,729 Page 3
Art Unit: 3747

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

3. Claims 1-32 are rejected under 35 U.S.C. 102(e) as being anticipated by Cohn et
al (6,655,324).
Cohn et al teaches a spark ignition engine; a first means for introducing the fuel
from the first source into the engine; a second means for direct injection of the
liquid from the second source into the engine, wherein during part of the engine
operating time, the engine receives both the fuel from the first source and the
liquid that is directly injected from the second source; and a fuel management
system which varies the relative amount of the liquid from the second source that
is introduced into the engine so as to prevent knock, wherein the fuel
management system employs information from a knock detector and uses closed
loop control to control the amount of directly injected liquid from the second
source; and wherein the engine is operated with a substantially stoichiometric
fuel/air ratio.
Conclusion
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Hai H. Huynh whose telephone number is (571) 272-
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Application/Control Number: 12/329,729 Page 4
Art Unit: 3747

4844. The examiner can normally be reached on Monday through Thursday from 7:30
am to 6:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Stephen Cronin can be reached on (571) 272-4536. 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 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.

/Hai H. Huynh/
Primary Examiner, Art Unit 3747
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1" Inventor: Daniel R. Cohn Confirmation No.: 9459
Serial No: 12/329,729 Art Unit: 3747
Filed: December 08, 2008 Examiner: Hai H Huynh

Title: FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF
GASOLINE ENGINES

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

Alexandria, VA 22313-1450

Sir:

RESPONSE TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R. § 1.111

Applicant hereby submits the following Response to the Non-Final Office Action
mailed August 25, 2009. Applicant respectfully requests consideration and entry of this
Response.

Listing of Claims begin on page 2.

Remarks begin on page 6.
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LISTING OF CLAIMS

1. (Original) A spark ignition engine system for which fuel is introduced into the engine from
a first source and a liquid is separately introduced into the engine from a second source by direct
injection comprising:

a spark ignition engine;

a first means for introducing the fuel from the first source into the engine;

a second means for direct injection of the liquid from the second source into the engine,
wherein during part of the engine operating time, the engine receives both the fuel from the first
source and the liquid that is directly injected from the second source; and

a fuel management system which varies the relative amount of the liquid from the second
source that is introduced into the engine so as to prevent knock, wherein the fuel management
system employs information from a knock detector and uses closed loop control to control the
amount of directly injected liquid from the second source; and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.

2.  (Original) The engine system of claim 1, wherein the engine is turbocharged or

supercharged.

3. (Original) The engine system of claim 1 or 2, wherein the liquid from the second source is

alcohol.
4. (Original) The engine system of claim 3, wherein the alcohol is methanol.
5.  (Original) The engine system of claim 3, wherein the alcohol is ethanol.

6. (Original) The engine system of claim 1 or 2, wherein the liquid from the second source is

an alcohol-water mixture.

7.  (Original) The engine system of claim 1 or 2, wherein the liquid from the second source

includes water.

8.  (Original) The engine system of claim 1 or 2, wherein the fuel from the first source is

gasoline and the liquid from the second source includes water.
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9. (Original) The engine system of claim 1 or 2, wherein the liquid from the second source is

injected so as to result in a non-uniform distribution in the engine cylinder.

10. (Original) The engine system of claim 9, wherein the liquid from the second source is
injected so as to be more concentrated near the periphery of the engine cylinder, and

wherein the liquid from the second source includes alcohol, and

wherein the alcohol energy fraction is sufficiently high to prevent knock but the alcohol

energy fraction is reduced as compared to the situation using a uniform distribution.

11. (Original) The engine system of claim 1 or 2, wherein the fuel management system
employs a microprocessor for control of the relative amount of liquid from the second source
that is directly injected into the engine using information from a knock sensor, and

wherein the relative amount of the liquid from the second source increases with increasing
torque, and

wherein the fuel management system minimizes the amount of directly injected liquid from

the second source that is used over a drive cycle.

12. (Original) The engine system of claim 11 further including open loop control with a look

up table.

13. (Original) The engine system of claims 1 or 2, wherein spark retard is used and is varied

according to the consumption of the liquid from the second tank.

14. (Original) A spark ignition engine system into which fuel is introduced into the engine
from a first source using a first fuel injector and a liquid from a second source is introduced into
the engine using a second fuel injector comprising:

a spark ignition engine;

a first fuel injector for introducing fuel into the engine from the first source;

a second fuel injector for introducing the liquid from the second source into the engine
wherein during part of the engine operating time, the engine receives both the fuel from the first
source and the liquid from the second source; and

a fuel management system which varies the relative amount of the liquid from the second

source that is introduced into the engine so as to prevent knock, wherein the fuel management
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system uses closed loop control to control the amount of liquid from the second source and
employs information from a knock detector, and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.

15. (Original) The engine system of claim 14, wherein the fuel from the first source is port

fuel injected.

16. (Original) The engine system of claim 14 or 15, wherein the liquid from the second source

is alcohol.
17. (Original) The engine system of claim 16, wherein the alcohol is methanol.
18. (Original) The engine system of claim 16, wherein the alcohol is ethanol.

19. (Original) The engine system of claims 14 or 15, wherein the liquid from the second

source is an alcohol-water mixture.

20. (Original) The engine system of claims 14 or 15, wherein the liquid from the second

source includes water.

21. (Original) The engine system of claims 14 or 15, wherein the fuel from the first source is

gasoline and the liquid from the second source includes water.

22. (Original) The engine system of claims 14 or 15, wherein the fuel management system
employs a microprocessor for control of the relative amount of liquid from the second source
that is directly injected into the engine using information from a knock sensor, and wherein
the relative amount of liquid from the second source increases with increasing torque, and
wherein the fuel management system minimizes the amount of directly injected liquid from

the second source that is used over a drive cycle.

23. (Original) The engine system of claim 22 further including open loop control with a look

up table.

24. (Original) The engine system of claims 14 or 15, wherein spark retard is used and is varied

according to the consumption of the liquid from the second tank.
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25. (Original) The engine system of claims 14 or 15, wherein the engine is turbocharged.
26. (Original) The engine system of claims 14 or 15, wherein the engine is supercharged.

27. (Original) A turbocharged or supercharged spark ignition engine system which uses both
port fuel injection of gasoline from a first source and direct fuel injection of alcohol from a
second source comprising:

a spark ignition engine;

a turbocharger or supercharger;

means for port fuel injection of gasoline from the first source;

means for direct fuel injection of alcohol from the second source, wherein during part of
the engine operating time, the engine is fueled both by gasoline that is port fuel injected and
alcohol that is directly injected; and

a fuel management system which increases the relative amount of alcohol in the engine
with increasing torque so as to prevent knock, wherein the fuel management system employs
information from a knock detector and uses closed loop control to control the amount of directly
injected alcohol, and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.
28. (Original) The engine system of claim 27, wherein the alcohol is methanol.
29. (Original) The engine system of claim 27, wherein the alcohol is ethanol.
30. (Original) The engine system of claim 27, wherein the alcohol is mixed with water.

31. (Original) The engine system of claim 27, wherein the fuel management system employs a
microprocessor for control of the relative amount of alcohol from the second source that is

directly injected into the engine using information from a knock sensor.

32. (Original) The engine system of claim 31, wherein the fuel management system minimizes

the amount of directly injected alcohol from the second source that is used over a drive cycle.
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REMARKS

Claims 1-32, of which claim 1, 14 and 27 are independent in form, are presented
for examination. Applicants make no amendments to the claims with this Response. Applicants
respectfully request a timely Notice of Allowance.

The Examiner provisionally rejected claims 1-32 on the ground of non-statutory
obviousness-type double patenting as unpatentable over claims 74-98 of co-pending application
No. 11/840,719. Applicants respectfully request that the Examiner hold this rejection in

abeyance.

Claim Rejections: Claims 1-32

Claims 1-32 were rejected under 35 U.S.C. 102(e) as anticipated by Cohn et al.
(6655324).

Claims 1-32 are directed to a spark ignition engine system having, inter alia, a
second fuel injector for introducing liquid from a second source into the engine.

Cohn et al. is directed to a high compression ratio, hydrogen enhanced gasoline
engine system. Cohn et al. does not teach a second fuel injector for introducing a liquid from a
second source into the engine. Although column 8, lines 1-4 discusses “other mixtures involving
natural gas propane, ethanol and methanol”, these is no explicit teaching that those natural gases
be in liquid form. As Cohn et al. is silent as to the state of the natural gases, there is no teaching
of introducing a liquid from a second source.

Accordingly, Applicants respectfully request that the rejection over Cohn et al. be

withdrawn.
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CONCLUSION

In view of the foregoing remarks, Applicants submit that all claims pending in this

application, namely claims 1-32 are in condition for allowance and early indication thereof is

respectfully requested.

Respectfully submitted,

CHOATE, HALL & STEWART LLP
Date:  October 19, 2008 /Sam Pasternack/

Sam Pasternack
Registration No. 29,576

CHOATE, HALL & STEWART LLP

Intellectual Property Phone: (617) 248-5000
Two International Place Fax: (617) 502-5002
Boston, MA 02110 patentdocket@choate.com
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Approved for use through 11/30/2011. OMB 0851-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

POWER OF ATTORNEY Application Number | 12/329729 \
OR Fliing Date 12/08/2008 \V
y First Named Inventor Daniel R. Cohn et al.
RExﬁ-EAATINOENwo;: OpveEwREgFOAFTATLTRoNRENYEY Tithe FUEL MANAGMENT SYSTEM FOR VARIABLE ETHANOL
AND Art Unit 3747
Examiner Name HAI H. HUYNH :
GHANGE OF CORRESPONDENCE ADDRESS Attormoy DockeiNomber | TB€ 1 101 Z4F

| hereby revoke all previous powers of attorney given in the above-identified application.

A Power of Altorney is submitted herewith.

OR
| hereby appaint Practitioner(s) associated with the following Cusfomer 91197
Number as my/our attomey(s) or ageni(s) to prosecute the application
identified above, and to transact all business in the United States Patent
and Trademark Office connected therewith:
OR .
D | hereby appoint Practitioner(s) named befow 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:

Praciitioner(s) Name Registration Number

Please recognize or.change the correspondence address for the above-identified application to: EE = :
I'Zl The address associated with the above-mentioned Customer Number.’ ’ - : :
. OR ) .

D The address as$ociated with Customer Number:

OR

D Firmor
Individual Name

Address

City [ state | { zip|
Country -
Telephone T Email |
| am the: '
[] Appicantiinventor.

R

[o) .
Assignee of record of the entire interest. See 37 CFR 3.71. herewith
Staternent under 37 CFR 3.73(b) (Form PTQO/SB/36) submitied herewith or filed on

o A SIGNATURE of Applicant or Assignee of Record
Signalure NS D il>vien, Date 12/24f2009
Narme Raniel O'Brien Telephone |617.258.7148
Title and Company IP Manager Massachusetts Institute of Technology

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms {f more than one
signature is required, see helow".

*Total of _1___ forms are submitted.
This collection of infermation is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or -etain a benefit by the public which is to file (and by the
USPTO 1o process) an application. Confh jalizy is governed by 35 U.S.C. 122 anc 37 CFR 1.11 end 1.14. This collection is estimated to take 3 minutes to complete,

indluding gathering, preparing, and submiiting the completed application form to ihe USPTO. Time will very depending upon the individual case. Any comments on
the emount of time you require o complete this form and/or suggestions for reducing this burden, shoutd be sent to the Chief information Officer, U.S. Patent ans
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO TH!S
ADDRESS. SENDTO: C i forP ts, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in compieting the form, cell 1-800-PTO-9199 and seiect option 2.
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Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Unde the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniessit displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)
Applicant/Patent Owner: Daniel R. Cohn et al.

Application No./Patent No.: 12/329729 Filedfissue Date: 12/08/2008

Tited: FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE
ENGINES .

Massachusetts Institute of Technoiogy ,a Non-profit

(Name of Assignee) (Type of Assignee, e.g., carporation, pa‘tnership, university, govemment agency, ete.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. D an assignee of less than the entire right, title, and interest in

(The extent (by percentage) of its ownership interest is %), or
3. L__] the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)
the patent application/patent identified above, by virtue of either:

A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 022373 , Frame 0203 , or for which 2
copy therefore is attached.

OR

B. E] - A chain of title fram the inventor(s),.of the patent application/patent identified above, to the‘gur,_rent pssignee as follows:

1. From: .- s g To:

The document was recorded in the United States Patent and Trademark Office at
"Reel __: ., Frame -, orfor whicha copy thereof is attached."

©+ 2.From: : To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.

3.From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.

E] Additional documents in the chain of tile are listed on a supplemental sheet(s).
As required by 37 CFR 3.73{b)}(1)(i), the documentary evidence of the chain of title from the original ovmer to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08)

The undersigned (uhose title is supplied befow) is authorized to act on behalf of the assignee.

12/30/2009
Signatlre i Date
Daniel O'Brien ) IP Manager
Printed or Typed Name Title
This collection of inf ion is mequired by 37 CFR 3.73(b). The infarmation is required to obtain or retain & benefit by the public which is to file (and by the USPTO to
ication, C iality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This icn ks estimated to lake 12 mi to complete, indluding

pathering, preparing, and submitting the compieted application form ic the USPTO. Time will vary depending upon the ir dual case. Any comments on the amouat of time
you require to complete this {orm and/or suggestions for reducing this ourden, should be sent to the Chisf Information Officer, U.S. Patent and Trademark Offize, U.S.
Department of Commerce, P.O. Bax 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORNS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.0. Box 1450, Alsxandria, VA 22313-1450.

It you need assistance in completing the form, call 1-800-£T0-8199 and select option 2.
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/' POWER OF ATTORNEY Ap.plicatlon Number 12:329729 \ “
OR Flling Date 12fQM008 S
REVOCATION OF POWER OF ATTORNEY | maitameientsr | Powmtonas
WITH A NEW PO}\\I\:“E: OF ATTORNEY | % e
Examiner Name HATH. HUYNH
\CHANGE OF CORRESPONDENGE ADDRESS | e

| hereby revoke all previous powers of atterney given in the above-identified application,

D A Power of Attorney Is submitied herewith.

OR
| hereby appoint Practitioner(s) associated with the foliowing Customer 91197
Number as mylour attomey(s) or agent(s) 10 prosecute the application
identified above. and to ransact ali business in the United States Patent
and Trademark Office connected therewith:

OR

D | hereby appaint Practitioner(s) named below as mysour attorney(s) or agent(s) 1o prosecute the application identified above, and
to transacl alt business in the United States Patent anc Trademark Office connected the rewith:

Practiioner(s) Name Registraton Number

Please recognize o,r change the correspondence address for the above-identified application to:
. k) g
lg The address assodated with the above-mentianed Customer Number.

or s : . |
|
1

D The address ass:ociated with Customer Number:
OR .
Firm or
L Individual Name:
Address

City A | Stae | [zie]
Country -
Telephone [ Emait ]

famthe:
D Applicanvinventer.

[2]14
@ Assignee of record of the entire inlerest. See 3? CFR 371, . herewith
Statement under 37 CFR 3.73(b} (Forin PTO/SB/86) submitted herewith o filed on

a - a SIGNATURE of Applicant or Assignee of Record
Signature SAWWOG O 2V | Date [12/3g2009
Name Raniel O'Brien | Telephone |617.268.7148
Title and Company IP Manager Massachusetts Institute of Technology
NOTE. Signatures of all the inveniors or assignees of record of Ihe entice interest or their represemalive(s) are required. Submit muitiple forms if more than one
signature is required, see below".
*Total of 1 forms are submitted.

This collection of information is required by 37 OFR 1.31. 1.32 and 1.32. The informason is required fo obtain or retain a benefit by the pubtic which is o fils (and by the
USPTO 10 process) an application. Configentality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is esimsted to take 3 minutes to complete.
induding gathering, preparing, and submitling the completed application form 1o the USPTO. Time wil very depending upen 1he individual case. Any comments cn
the amount of lime you require to complete this form and/or suggestions for reducing this burden. shoukt be sent to the Chief nfomaton Officer. LS. Paten! and
Trademark Qffice, U.S. Oepanmem of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES.-GOR COMPLETEC FORMS TO THIS
ADDRESS. SEND TO: Commissianar for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

¥ you neec assistance in completing the form, call 1-800-PTO-9199 and sefect oplion 2.
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STATEMENT UNDER 37 CFR 3.73(b)

ApplicantPatent Owner: Daniel R. Cohn et al.

Application No./Patent Na.: 12/329729 Filed/issue Date: 12/08/2008

Tilec:  FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE
ENGINES

Massachusetts Institute of Technology .a Non-profit

(Name of Assignes) (Type of Assignee. e.g.. corporatian. partnership, universily. Jovemment Bgency, eic.

states thatitis:

1. the assignee of the entire right, title, and interest in;

2. [] an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %), or
3. [:l the assignee of an undivided inferest in the entirety of (a complete assignment fram one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:
A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel 022373 . Frame 0203 . or for which a
copy therefare is attached

OR
B. I:j A:éﬁ\ai;i:'oﬁiite from the inventor(s), of the patent application/patent identified above. to'the cumrent assignee as follows:

1. From: o . To:

The document was recorded in the United States Patent and Trademark Ofice at
Reet . Frame___ or far which a copy thereof is altached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office al
Reel , Frame _. or for which a capy thereof is attached.

3. From: ) To:

The document was recorded in the United States Patert and Trademark Office al

Reel ., Frame . or for which a copy thereof is attached.

D Additional decuments in the chain of title are listad on a supplemental sheet(s).
As required by 37 CFR 3.73(b)(1 )(i); the documentary evidence of the chain of tille from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11,

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied befow) is autherized ta act on behalf of the assbnee.

~ 0 .
L‘\\{"V’W\ Q\) ﬁ AL AN 12/30/2009
Sigq,a{f:re Date
Daniel O'Brien IP Manager
Printed or Typed Name . Title

This corection of tnformalion is required by 37 CFR 3.73(b). The information Is reguired 1o obiain of retain a benefit by the public which is to fite {and by the USPTO to
process) an epplication. Canfiaestiality is governed by 35 U.S.C. 122 and 37 CFR .11 and 1.14. This cdlecton is estimated to take 12 minutes o comglele. including
galhering. prepanng. and st g the pk icatian form to the USPTQ. Time wili vary depenting upon 1he individual case. Any comimants on the amoumt of time
YOu require to complete this form and/or suggestians for reducing this burden. shauld be sent to the Chief Information Officer, U.S. Patert and Trademark Office, U S,
Deparimem of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DC NOT SEND FEES O% COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. .

 you azed assistance in compleling the farm, cail 1-800-PTO-9199 ana select opion 2.
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RECEIVED

6172531850 Technolo
gy Licensing Office 12:03:11 p.m. 12-30-
9 P 30-208ENTRAL FAX CENTER
PTO/SB/81 101.09)
Appreved for use thiough 11/30/2011. OMB 0651-C035
U.S Patent and Trademark Office, U.S, DEPARTMENT OF COMMERCE
under the Paperwork Reduction Act of 1935, no persens are required 10 respond t0 2 coitection of information unless it dispays a vahd OMB control number
( POWER OF ATTORNEY Application Number | 1292720 . ) :
OR Filing Date 12/08/2008 T
Fi d I Daniel R. Cohn et al.
REVOCATION OF POWER OF ATTORNEY “:'_'_“_a_me e FUETTHANAGMENY SYSTEM FOR VARIABLE ETHANCA
" TES 3 T ETHA
WITH A NEW POWER OF ATTORNE . -
Art Unit 3747
AND : .
Examiner Name HAI H. HUYNH

EHANGE OF CORRESPONDENCE ADDRESS

Attorney Docket Number ”béﬂl . 101 2414 ps

| hereby revoke all previous powers of attorney given in the above-identified application.

j A Power of Attorney Is submitted herewith.

OR
| hereby appoint Practitioner(s) associated with the following Customer g1 197
Number as my/our attarney(s) or agent(s) 1o prosecute the application
identified above, and lo ransact all business in the United States Patent
and Trademark Office connected therewilh:
OR
m | hereby appoint Practitioner(s) named below as my/our attorney(s) or ageni(s) to prosecule the application identified above, and
to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner({s) Name Registration Number

L [ —_— P —

Please recognize or change the correspondence address for the above-identified application to:
i} The udaress associated wih the above-mentionee Customer Number
oR e -

e

i

4 I The address associated wilh Customer Number: !

- H
oR —-

—I—' Firm or
— ! individual Name

| Adaress

City
" Country
Telephone
i amthe:
!_] Applicant/Inventor.

OR
L—| Assignee of record of the entire interest. See 37 CFR 3.71.
X! Statement under 37 CFR 3.73(b) (Form PTGC/SB/E) submitted herewth or filed on

J - SIGNATURE of Applicant or Assignee of Record
Signature TS D TPV Date [12/30/2069
Name . Danhiel O'Brien - Telephone |617.258.7148
e and Company | 1P Manager Massachusetts Institute of Technology

NQTE: Signatures of ak the nventors or assignees of record of the entve interest or their representative(s) are required. Submit mullple forms if more than one
signature is required. see below’.

herewith

“Total of 1 forms are submitted.

Tis collection of nformation is required by 37 CFR 1.3, 1.32 and 1.33. The informalion 1s required to obtain of retain a beneht by the pudhic which 15 10 file 1and by tne
USPTO to process) an ap Conts ity is g ¢ by 35 U.S C 122 and 37 CFR 111 anc 1.14. This collection is eshmated 1o take 3 minutes 1o compiete,
inclucing gathenng, preparing, and submitting the completed apphication form to the USPTO. Trme wilt vary cependng upen Ihe individual case. Any comments on
the amount of ime you require o complete this form anyior suggestions for reducing this burden, should be sent to the Chiet Information Clicer, U.S Patenl ang
Trademark Office U.S Decartment of Commerce. P.O. Box 1450. Alexandna. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND 10: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completng the form. cali 1-800-PTO-9199 and select option 2.
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51725;;-;'5(; > * Technolagy Licensing Office 12:03:27 p.m. 12- B(Bm?R';LCFEA'xVb'Eg%TER

DEC 36 2009

PTO/SBIS6 (07-09)

Approved far use through 0743172012, OM3 0651-0031

U'S Patent and Trademark Otfice: U.S DEPARTMENT OF COMMERCE

Uncer the Paparwcrk Reduction Act of 1995, no persons are required 0 responc to a collecion of infarmation unless it displays a vakd OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

ApplicantPatent Owner: Daniel R. Cohn et al.

Application No./Palent No.: 12/329729 Filednssue Date: 12/08/2008

Tited:  FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE
ENGINES

Massachusetts Institute of Technology .a Non-profit

iName of Assignee) {Type of Assignee. e g . corporation. partnership. university, government agency, etc.

states that it is:

1. E the assignee of the entire right, titke, and interest in;

2. an assignee of less than the entire right. title, and interest in
(The extent (by percentage) of its ownership interest is %) or

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventars was made)

the patent application/patent identified above. by virlue of either.

A. |r)( An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office al Reel 022373 __ . Frame 0203 __.orforwhicha
capy therefore is attached. -
OR

B E] A chain of title from 1he inventoris), of the patenl appl:cation/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office al
Reel . Frame . _.or for which a copy thereof is attached.

2. From: o o To

The document was recorded in the United States Patent and Trademark Office at
Reel = = . . Frame . or for which a copy thereo! is attached.

3. From: ) To.

The document was recorded in the United States Patent and Trademark Office ai
Reel . Frame . or for which a copy thereof is atiached.

Additiocnal dccuments in 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 of title from the original owner lo the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11

X!

{NOTE: A separate copy (i.e.. a true copy of the original assignment documeni(s)) must be submitted lo Assignment Division in
accordance with 37 CFR Par 3, to record the assignment in the records of the USPTO. See MPEP 302.08}

The undersigned mhose title is supphed befow} is authorized to act on behalf of the assignee.

£
AR ZV N 12/30/2009
Signafire Date
Daniel O'Brien 1P Manager
Printed or Typed Name Tille
This colection of information is 1equued by 37 CFR 3 731b). The information is required ta obrain or retain a ber:eft by the public which is to (de (and by the USPTO ta
process;} an appl C Y is gt d by 35 U.S.C. 122 and 37 CFR 1 11 and 1.14  Thus collection s esumated to 1zke 12 minutes to complete induding

gairering prepanng. and submitling (he completed application form ta the USPTQ. Time will vary depending upon the individual case. Any comments on the amount of time
you require to campleta trus form anc/or suggestions far recucing this burden, should be sent Lo the Chief Informalior: Oticer, U.S. Patent and Trademark Office U S,
Depantment of Commerce, P.O. Box 1450, Alexanaria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 10 THiS ADORESS SEND TO: Commissioner
fos Patents. P.O. Box 1450, Alexandria. VA 22313-1450.

I ycu need asssstance in compieling the form. ca¥ 1-800-PTO-9199 and setect optron 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLo.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/329,729 12/08/2008 Daniel R. COHN 0492611-0883 9459
24280 7590 01/12/2010 | |
EXAMINER
CHOATE, HALL & STEWART LLP
WO INTERNATIONAL PLACE HUYNH, HAIH
BOSTON, MA 02110
| ART UNIT | PAPER NUMBER |
3747
| NOTIFICATION DATE | DELIVERY MODE |
01/12/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, 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)

12/329,729 COHN ET AL.
Office Action Summary Examiner ArtUnit

Hai H. Huynh 3747

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

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

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 19 October 2009.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-32is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5] Claim(s) is/are allowed.
6)X] Claim(s) 1-32 is/are rejected.
7)[J Claim(s) ____is/are objected to.
8)] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] 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)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl  b)]Some * ¢c)[] None of:
1. Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |Z Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date _. 6) |:| Other: ______
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100104
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Application/Control Number: 12/329,729 Page 2
Art Unit: 3747

DETAILED ACTION
Double Patenting

1. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

2. Claims 1-32 are provisionally rejected on the ground of nonstatutory

obviousness-type double patenting as being unpatentable over claims 74-98 of
copending Application No. 11/840,719. Although the conflicting claims are not identical,
they are not patentably distinct from each other because they have the same scope.
This is a provisional obviousness-type double patenting rejection because the
conflicting claims have not in fact been patented.
Conclusion
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Hai H. Huynh whose telephone number is (571) 272-

FORD Ex. 1019, page 177
IPR2019-01400



Application/Control Number: 12/329,729 Page 3
Art Unit: 3747

4844. The examiner can normally be reached on Monday through Thursday from 7:30
am to 6:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Stephen Cronin can be reached on (571) 272-4536. 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 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.

/Hai H. Huynh/
Primary Examiner, Art Unit 3747
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Application/Control No. Applicant(s)/Patent Under
Reexamination
12/329,729 COHN ET AL.
Notice of References Cited - .
Examiner Art Unit
Hai H. Huynh 3747 Page 1 of 1
U.S. PATENT DOCUMENTS
* Document Mumber pate Name Classification
Country Code-Number-Kind Code MM-YYYY
* |1 A | US-7,178,503 B1 02-2007 Brehob, Diana D. 123/304
* | B | US-7,581,528 B2 09-2009 Stein et al. 123/431
* | ¢ | US-2009/0043478 A1 02-2009 Labonte, Daniel Joseph 701/103
* | p | US-2009/0308367 A1 12-2009 Glugla, Chris Paul 123/575
* | E | US-2008/0228382 A1 09-2008 Lewis et al. 701/111
F | US-
G | US-
H | US-
| US-
J | Us-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Document Numper Date Countr Name Classification
Country Code-Number-Kind Code MM-YYYY y
N
(0]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\Y
w
X

*A copy of th

s reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20100104
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Index of Claims

12329729

Application/Control No. Applicant(s)/Patent Under

Reexamination
COHN ET AL.

H“| Examiner
Hai H Huynh
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3747

v Rejected -
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Non-Elected A Appeal

= Allowed +

Restricted

Interference 0] Objected

[0 cClaims renumbered in the same order as presented by applicant

O cpa O T.D. O RA1.47

CLAIM

DATE

Final Original | 08/19/2009
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U.S. Patent and Trademark Office

Part of Paper No. : 20100104
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12329729 COHN ET AL.
Examiner Art Unit
Hai H Huynh 3747
SEARCHED
Class Subclass Date Examiner
123 1A 8/19/09 HHH
123 198A 8/19/09 HHH
123 431 8/19/09 HHH
123 575 8/19/09 HHH
123 435 8/19/09 HHH
update search 1/4/10 HHH
123 299, 300, 305, 559.1 1/4/10 HHH
SEARCH NOTES
Search Notes Date Examiner
EAST 8/19/09 HHH
1/4/10 HHH
INTERFERENCE SEARCH
Class Subclass Date Examiner

U.S. Patent and Trademark Office

Part of Paper No. : 20100104
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

‘Ref Hits {Search Query DBs Default Plurals Time Stamp
# Operator
K| 4 ((first or main or US-PGPUB; OR OFF 2010/01/04
primary) near inject  {USPAT; 14:40
$3) same ((second$3 USOCR; FPRS;
or auxiliary) near EPO; JPO;
inject$3) same knock {DERWENT;
$3 same control$4 IBM_TDB
same (air$1fuel near
ratio)
) 1 ("7314033").PN. USPAT OR OFF 2010/01/04
14:45
i3 2 "11840719" US-PGPUB; OR OFF 2010/01/04
USPAT 14:46
L4 1 (12/329729).APP. US-PGPUB; OR OFF 2010/01/04
USPAT 14:51
L5 26 2006/0102146 US-PGPUB; OR OFF 2010/01/04
USPAT 14:55
iL6 28 2006/0102145 US-PGPUB; OR OFF 2010/01/04
USPAT 14:55
iL7 1 ("6655324").PN. USPAT OR OFF 2010/01/04
15:10
iL8 50 ((first or main or US-PGPUB; OR OFF 2010/01/04
5 primary) near inject {USPAT; 15:11

$3) same ((second$3 (USOCR; FPRS;

or auxiliary) near EPO; JPO;

inject$3) same knock {DERWENT;
: $3 same control$4 IBM_TDB
19 2 ((first or main or US-PGPUB; OR OFF 2010/01/04
? primary) near inject {USPAT; 15:12

$3) same ((second$3 {USOCR; FPRS;

or auxiliary) near EPO; JPO;

inject$3) same knock {DERWENT;

$3 same control$4 IBM_TDB
: same alcohol
110 4 ((first or main or US-PGPUB; OR OFF 2010/01/04
primary) near inject  {USPAT; 15:13

$3) same ((second$3 (USOCR; FPRS;

or auxiliary) near EPO; JPO;

inject$3) same knock {DERWENT;

$3 same control$4 IBM_TDB

same ethanol

file:///Cl/Documents %20and%20Settings/hhuynh/My %20Docu...29729/EASTSearchHistory.12329729_AccessibleVersion.htm (1 of 2)1/4/10 4:39:37 PM
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EAST Search History

L1 1 ((first or main or US-PGPUB; OR OFF 2010/01/04
primary) near inject {USPAT; 15:13
$3) same ((second$3 {USOCR; FPRS;
or auxiliary) near EPO; JPO;
inject$3) same knock {DERWENT;
$3 same control$4 IBM_TDB
: same methanol
12 2662 {((123/431) or USPAT OR OFF 2010/01/04
5 (123/299) or 15:27
(123/305) or
(123/198A) or
: (123/1A)).CCLS.
113 4 I1 and 18 US-PGPUB; OR OFF 2010/01/04
5 USPAT; 15:27
USOCR; FPRS;
EPO; JPO;
DERWENT;
5 IBM_TDB
iL14 1 I1 and 19 US-PGPUB; OR OFF 2010/01/04
; USPAT; 15:27
USOCR; FPRS;
EPO; JPO;
DERWENT;
; IBM_TDB
iL15 1 I1 and 110 US-PGPUB; OR OFF 2010/01/04
; USPAT; 15:27
USOCR; FPRS;
EPO; JPO;
DERWENT;
: IBM_TDB
iL16 0 1 and 111 US-PGPUB; OR OFF 2010/01/04
USPAT; 15:27
USOCR; FPRS;
EPO; JPO;
DERWENT;
5 IBM_TDB
117 1 ("6655324").PN. USPAT OR OFF 2010/01/04
g 16:08

EAST Search History (I nterference)

< This search history is empty>

1/4/10 4:39:22 PM
C:\ Documents and Settings\ hhuynh\ My Documents\ EAST\ Workspaces\ - new text.wsp
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
12/329,729 12/08/2008 Daniel R. COHN 11381 . 107294
CONFIRMATION NO. 9459
91197 POA ACCEPTANCE LETTER
Technology Licensing Office

Masachusetts Institute of Technology L A
Five Cambridge Center 0000000395/5112

Kendall Square
Cambridge, MA 02142-1493

Date Mailed: 01/12/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/30/2009.

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

[vvan/

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 OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
12/329,729 12/08/2008 Daniel R. COHN 0492611-0883
CONFIRMATION NO. 9459
24280 POWER OF ATTORNEY NOTICE
CHOATE, HALL & STEWART LLP

TWO INTERNATIONAL PLACE

R L A W T
BOSTON, MA 02110 000000039575069

Date Mailed: 01/12/2010

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/30/2009.

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

[vvan/

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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PTOISBI25 (07-0%)

Approved for use through D7/31/2012. OMB 0651-0031

U.5. Patenl and Trademark Office; U.S DEPARTMENT OF COMMERCE

Under the Papenwork Reduction Act of 1995. no persans are required to respend to a collecton of information uniess il displays a vald OMB control number.
TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING Docket Number (Optional)

REJECTION OVER A PENDING “REFERENCE” APPLICATION 11381.107294

In re Application of. Daniel R. Cohn et al

Applicalion No.- 12/329729

Filed: December 08, 2008

For: FUEL MANAGEMENT SYSTEM FOR YARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE ENGINES

The owner*, Massachusetis Institute of Technology . of 100 perceni interest in the instanl application hereby disclaims,
excepl as provided below. the terminal part of the stalutory term of any paient granted on the insiant application which would extend beyond
the expiration date of the full statutory term of any patent granted on pending refarence Application Number _11/840719 . filed
on _August 17, 2007 , as such term is defined in 35 U.S C. 154 and 173. and as the lerm of any patent granied on said refarence
application may be shorlened by any terminal disclaimer filed prior lo the grant of any patent on lhe pending reference applicalion. The owner
hereby agrees thai any palent so granted on the inslanl application shall be enforceable only for and during such period lhat it and any patent
granied on the reference application are commonly owned. This agreemen( runs with any paieni granied on the inslant application and is
binding upon the grantee. ils successors or assigns.

In making the abowve disclaimer, the owner does noi disclaim the ierminal part of any patent granled on the inslant applicalion thai would
extend lo the expiration date of the full statuiory term as defined in 35 U.S C. 154 and 173 of any paient granted on said referance
application, “as the ferm of any patent granted on said reference application may be shoriened by any terminal disclaimer filed prior to lhe
grant of any pateni on (he pending reference application,” in the evenl thal: any such patent: granted on the pending referance application:
expires for failure to pay a maintenance fee. is held unenforceable, is found invalid by a courl of compeient junisdiclion, is statutorily disclaimed
in whote or termmally disciaimed under 37 CFR 1.321, has all daims canceled by a reexamination cerlificate, is reissued. or is in any manrer
terminated prior to the expiration of its full slatutory lerm as shorlened by any terminal disclaimer filed prior lo ils granl.

Chechk either box 1 or 2 below, if appropriale.

1. D For submissions on behall of a business/organizalion {e.g., corporation, parinership. university. government agency.

etc.), the undersigned is empowered lo acl on behalf of lhe business/organization,

| hereby declare lhat all slatemenls made herein of my own knowledge are lrue and that all statemenis made on informalion and
belief are believed to be true: and furiher that these stateinenls were made with the knowledge Lhat willfui false statements and Lhe like so
made are punishable by fine or j/mprisonment. or both, under Section 1001 of Title 18 of the Uniled Stales Code and that such wiltful false
statements may jeopardize the validity of the applicalion or any palent issued thereon. .

2. E The undersigned is an attomgy orf agent of record. Reg No. 29576

M January 25, 2010

Signature Daie

Sam Paslernack
Typed or printed name

817.258.7171
Telephone Number

Terminal disciaimer fee under 37 CFR 1.20(d) is included.

WARNING: Infermation an this form may become public. Credit card information should not
be included on this form. Provide credit card information end authorization on PTO-2038.

*Slalement under 37 CFR 3.73(b) is required if ierminal disclaimer is signed by the assighee {owner).
Form PTO/SB/S6 may be used for making this statement. See MPEP § 324.

This collection of information 1s required by 37 CFR 1 321 The information 1s required to abtain or retain a benefit by the public which is to file (and by the USPTQO
10 process) an applicaton, Confidentiality is governed by 35 U.S C 122 and 37 CFR 1.1 and 1 14 This collectian |s eshmated to take 12 minunes 1o complete,
including gathering, prepanng, and submitting the compieted application form 1o the USPTO Time will vary depending upon the indiwndual case Any comments on
the amourt of time you require Lo campleie this form andfor suggesthons for reduaing this burden. should be sent lo the Chief (nformation Officer, U.S. Patent and
Trademark Office, U.S. Deparimem of Commerce. P.O Box 1450, Alexandna, VA 223131450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS SEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, YA 22313-1450.

If you need assislance in completing the form, cal 1-B00-PTO-9199 and select option 2

FORD Ex. 1019, page 186
IPR2019-01400



ATTORNEY DOCKET NO.: 11381.107294

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Daniel R. Cohn et al. Examiner: HAI H. HUYNH

Serial No.: 12/329729 Art Unit: 3747

Filing Date: December 8, 2008 Confirmation No.: 9459

Title: FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

ENHANCEMENT OF GASOLINE ENGINES

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

Alexandria, VA 22313-1450

Dear Sir:

Response to Office Action

Applicant hereby submits the following response to the Non-final Office Action mailed

January 12, 2010. Applicant respectfully requests consideration and entry of this response.

The Listing of Claims appears on page 2.
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Listing of Claims

1. (Original)} A spark ignition engine system for which fuel is introduced into the engine from
a first source and a liquid is separately introduced into the engine from a second source hy direct
injection comprising:

a spark ignition engine;

a first means for introducing the fuel from the first source inlo the engine;

a second means for direct injection of the liquid from the second source into the engine,
wherein during part of the engine operating time, the engine receives both the fuel from the first
source and the liquid that is directly injected from the second source; and

a fuel management system which varies the relative amount of the liquid from the second
source that is introduced into the engine so as to prevent knock, wherein the fuel management
system cmploys information from a knock detector and uses closed loop control to control the
amount of directly injected liquid from the second source; and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.

2.  (Original) The enginc system of claim 1, whercin the engine is turbocharged or

supercharged.

3. (Original) The engine system of claim 1 or 2, wherein the liquid from the second source is

alcohol.
4, (Original) Thc engine system of claim 3, wherein the alcohol is methanol.
5.  (Original) The engine system of claim 3, wherein the alcohol is ethanol.

6.  (Original) The engine system of claim 1 or 2, wherein the liquid from the second source is

an alcohol—water mixture.

7. (Original) The engine system of claim 1 or 2, wherein the liquid from the second source

includes water.
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8. (Original) The enginc system of c¢laim 1 or 2, wherein the fuel from the first source is

gasoline and the liquid from the second source includes water.

9. (Original) The engine system of claim 1 or 2, wherein the liquid from the second source is

injected so as to result in a non-uniform distribution in the cngine cylinder.

10. (Original} The engine system of claim 9, wherein the liquid from the second source is
injected so as to be more concentrated near the periphery of the engine cylinder, and

whercin the liquid from the second source includes alcohol, and

wherein the alcohol energy fraction is sufficienily high to prevent knock but the alcohol

energy fraction is reduced as compared to the situation using a uniform distribution.

11. (Original) The engine systcm of claim 1 or 2, wherein thec fuel management system
employs a microprocessor for control of the relative amount of liquid from the second source
that is directly injected into 1the enginc using information from a knock sensor, and

wherein the rclative amount of the liquid from the second sourcc increases with increasing
torque, and

wherein the fuel management system minimizes the amount of directly injccted liquid from

the second source that is used over a drive cycle.

12. (Ornginal) The enginc system of ¢laim 11 further including open loop control with a look

up table.

13. (Original) The engine system of claims 1 or 2, whercin spark retard is used and is varied

according 1o the consumption of the liquid from the second tank.

14. (Original) A spark ignition engine system into which fuel is introduced into the engine
from a first source using a first fuel injeclor and a liquid from a second source is introduced into
the engine using a sccond fuel injector comprising:

a spark ignition engine;

a first fuel injector for introducing fuel into the enginc from the first source;

a second fuel injector for introducing the liquid from the sccond source into the enginc
wherein during pan of the engine operating time, the engine receives both the fuel from the first

3
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source and the liquid from the second source; and

a fuel management system which varies the relative amount of the liquid from the second
source that is introduced into the engine so as to prevent knock, wherein the fuel management
system uses closed loop control to control the amount of liquid from the second source and
employs information from a knock detector, and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.

15. (Original) The engine system of claim 14, wherein the fuel from the first source is port

fuel injected.

16. (Original) The engine system of claim 14 or 15, wherein the liquid from the second source

is alcohol.
17. (Ormnginal) The eugiue system of claim 16, wherein thc alcohol is methanol.
18. (Original) The engine system of claim 16, wherein the alcohol is ethanol.

19. (Original) The engine system of claims 14 or 15, wherein the liquid from the second

source 1S an alcohol-water mixture.

20. (Original) The engine systcm of claims 14 or 15, wherein the liquid from the second

source includes waler.

21. (Original} The engine system of claims 14 or 15, wherein the fuel from the first source is

gasoline and the liquid from the second source includes water.

22. (Original) The engine system of claims 14 or 15, whereiu the fuel management sysiem
employs a microprocessor for control of the relative amount of liquid from the second source
that ts directly injected into the engine using information from a knock sensor, and wherein
the relative amount of liquid from the second source increases with increasing torque, and
wherein the fuel management system minimizes the amount of directly injected liquid from

the second source that is used over a drive cycle.
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23. (Ornginal) The engine system of claim 22 further including open loop control with a look

up table.

24, {Onginal} The engine system of claims 14 or 15, wherein spark retard is used and is varied

according to the consumption of the liquid from the second tank.
25. {(Original) The engine system of claims 14 or 15, wherein the engine is turbocharged.
26. (Onginal) The engine system of claims 14 or 15, wherein the engine is supercharged.

27. (Original) A turbocharged or supercharged spark ignition engine system which uses both
port fuel injection of gasoline from a first source and direct fuel injection of alcohol from a
second souree comprising:

a spark ignition engine;

a turbocharger or supercharger;

means for port fuel injection of gasoline from the first source,

means for direct fuel injection of alcohol from the second source, wherein during part of
the engine operating time, the engine is fueled both by gasoline that is port fuel injected and
alcohol that is directly inyected; and

a fuel management system which increases the relative amount of alcohol in the engine
with increasing torque so as to prevent knock, whercin the fuel management system cmploys
information from a knock deteetor and uses closed loop control to control the amount of dircetly
injected alcohol, and

wherein the engine is operated with a substantially stoichiometric fuel/air ratio.
28. (Original) The engine system of elaim 27, wherein the alcohol is methanol.
29. (Original) The engine system of claim 27, whercin the alcohol is ethanol.
30. (Original) The engine system of claim 27, whcrein the alcohol is mixed with water.

31. (Original) The enginc system of claim 27, wherein the fuel management system employs a
microprocessor for control of the relative amount of alcohol from the sccond source thal is

directly injected into the engine using information from a knock sensor.
5
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32. (Original) The engine system of claim 31, wherein the fuel management system minimizes

the amount of directly injected alcohol from the second source that is used over a drive cycle.
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Remarks

In response to the office action, enclosed herewith is a terminal disclaimer disclaiming
the terminal portion of copending application number 11/840,719.

Since the only rejection is based on a provisional obviousness-type double patenting
rejection, it is submitted that the enclosed terminal disclaimer places this application in condition

for allowance.

Respectfully Submitted,

s

Sam Pasternack

Registration No.: 29576

Massachusetts Institute of Technology
Five Cambridge Center

Room NE25-230

Cambridge, MA 02412-1493

617.258.7171

Date: January 25, 2010
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Rev. 05/19/09 Doc. Code: DISQ.CKLIST

TERMINAL DISCLAIMER INFORMAL CHECKLIST

APPL. S.N.: 12/329,729 DATE:
EXAMINER: ART UNIT:
PARALEGAL: /FELICIA ROBERTS/ MAIL ROOM DATE:

NUMBER OF TD(s) FILED: 1

INSTRUCTIONS: The paralegal has reviewed the submitted TD with the results as set forth below.
If you agree, please use the appropriate form paragraphs identified by this informal memo in your next Office action to notify
applicant about the TD. If you disagree, please contact a QAS.

THIS CHECKLIST IS AN INFORMAL, INTERNAL CHECKLIST ONLY. IT MUST NOT BE MAILED TO
APPLICANT. IT WILL BE SOFT SCANNED AND NOT VIEWABLE TO THE PUBLIC.

[[] The TD is PROPER and has been accepted and recorded. (See FP 14.23.)
X The TD is NOT PROPER and has not been accepted for the reason(s) checked below. (See FP 14.24.)

X The disclaimer fee under 37 CFR 1.20(d) in the amount of $ 70.00 has not been submitted, nor is there any pre authorization
in the application to charge to a deposit account. (See FP 14.24 and 14.26.07.)

[] The LIE has not processed fee for TD (the Paralegal should ask LIE to process the fee).
[[] The TD does not satisfy 37 CFR 1.32(b) (3) in that the person who signed the TD has not stated either: (a) the extent of
his/her ownership interest, or (b) the extent of the business/organization entity’s ownership interest on whose behalf the

person signed. (See FPs 14.26 and 14.26.01.)

[[] The TD lacks the — enforceable only during the period of common ownership — clause needed to overcome a double patenting
37 CFR 1.321(c). (See FP 14.27.01).

[] The TD lacks 37 CFR 1.321(d) statement for joint research agreement under 35 U.S.C. 103(c) (2) & (3). It doesn’t include the
waiver and enforceability provisions of 37 CFR 1.321(d). (See FP 14.27.011.)

[J TD is directed to a particular claim(s); this is not acceptable, since the disclaimer must be of a terminal portion of the entire
patent to be granted, MPEP 1490. (See FPs 14.26 and 14.26.02).

[] The person who signed the terminal disclaimer:
[ failed to state his/her capacity to sign for the business/organization entity. (See FP 14.28.)
[ is not recognized as an officer of the assignee. (See FP 14.29.)
[ does not have power of attorney, and thus, is not of record. (See FP 14.29.01.)
(Note: PoA can be given to a customer number, wherein all practitioners listed under the customer number have PoA. If PoA is
established by a list of practitioners, the list may not comprise more than 10 practitioners. A representative of the assignee, who is
not of record, cannot sign the TD unless it is established that the representative is a party authorized to act on behalf of the
assignee.)
[] The TD is not supported by evidence of chain of title to the assignee signing the TD due to a failure to submit either: (a)
documentary evidence of a chain of title from the original inventor(s) to the assignee and a statement affirming that the

documentary evidence was, or concurrently is being, submitted for recordation; or (b) the reel and frame number(s) where
such documentary evidence is recorded in the Office. 37 CFR 3.73(b). (See FPs 14.30 and 14.34)
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TERMINAL DISCLAIMER INFORMAL CHECKLIST - page 2 Application No .

NOTE: This documentary evidence or the specifying of the reel and frame number may be found in the TD or in a separate paper
submitted by applicant.)

[] The TD is not supported by adequate evidence of chain of title to the assignee signing the TD, because the person who signed
the submission under 37 CFR 3.73(b):

[ has failed to state his/her capacity to sign for the business entity. (See FPs 14.30.02 and 14.16.02
[ is not recognized as an officer of the assignee. (See FP 14.30.02 and 14.16.03)

(Note: On the submission under 37 CFR 3.73(b), the signature of an attorney or agent registered to practice before the Office is
not sufficient, unless the attorney or agent is authorized to act on behalf of the assignee.)

[] The TD is not signed (See FPs 14.26 and 14.26.03)

[] The serial number of the application (or the number of the patent) which forms the basis for the double patenting is not
identified (i.e., missing or incorrect) in the TD. (See FP 14.32)

[] The serial number of the application being examined (or the number of the patent under reexam or reissue) is not identified or
incorrect. (See FPs 14.26 and 14.26.04 or 14.26.05)

[] The TD is not signed by all owners. See FPs 14.26 and 14.26.06.
[] The period disclaimed is incorrect or not specified. (See FPs 14.24, 14.27.02 or 14.27.03)

|:| Other
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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.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto. gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

91197 7590 05/28/2010 | PXAMINER |
Technology Licensing Office HUYNH, HATH
Masachusetts Institute of Technology | ART UNIT PAPER NUMBER |
Five Cambridge Center e
Kendall Square

: 05, y
Cambridge, MA 02142-1493 DATE MAILED: 0572872010

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

12/329,729 12/08/2008 Daniel R. COHN 11381 . 107294 9459
TITLE OF INVENTION: FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE ENGINES

| APPLN. TYPE | SMALL ENTITY I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $755 $300 $0 $1055 08/30/2010

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

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

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

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

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

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

the ISSUE FEE shown above.

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

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

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

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
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 notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 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

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

91197 7590 05/28/2010
. . . Certificate of Mailing or Transmission
Technology Licensing Office 1 hereby certify that this Fee(s) Transmittal is being deposited with the United

: States Postal Service with sufficient postage for first class mail in an envelope
Masachusetts Institute of Technology addressed to the Mail Stop ISSUE FEE address above, or being facsimile

Five Cambridge Center transmitted to the USPTO (571) 273-2885, on the date indicated below.
Kendall Square —
" (Depositor's name)
Cambridge, MA 02142-1493
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/329,729 12/08/2008 Daniel R. COHN 11381 . 107294 9459
TITLE OF INVENTION: FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE ENGINES
| APPLN. TYPE SMALL ENTITY I ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 $0 $1055 08/30/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HUYNH, HAT H 3747 123-431000
1. Changg c))f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363).

(1) the names of up to 3 registered patent attorneys |
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a membera 2

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

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

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

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

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

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

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. db. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will Va{hy deﬁendin upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto. gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/329,729 12/08/2008 Daniel R. COHN 11381 . 107294 9459
91197 7590 05/28/2010 | EXAMINER |
Technology Licensing Office HUYNH, HATH
Masachusetts Institute of Technology | ART UNIT PAPER NUMBER |

Five Cambridge Center e

Kendall Square . 0528/
Cambridge, MA 02142-1493 DATE MAILED: 0572812010

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 3 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 3 day(s).

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

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

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

Page 3 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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Application No. Applicant(s)
; . 12/329,729 COHN ET AL.
Hai H. Huynh 3747

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

1. X] This communication is responsive to Terminal Disclaimer filed 1-25-10.

2. X The allowed claim(s) is/are 1-32.

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

a)[] Al b)[dSome* c¢)[INone ofthe:
1. [] Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
5. |:| CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [X] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [] Information Disclosure Statements (PTO/SB/08), 7. [] Examiner's Amendment/Comment
Paper No./Mail Date
4. [ Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 oOther .
/Hai H. Huynh/
Primary Examiner, Art Unit 3747
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-08) Notice of Allowability Part of Paper No./Mail Date 20100525
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Application/Control No. Applicant(s)/Patent Under
12/329,729 Reexamination
Notice of References Cited , .
Examiner Art Unit
Hai H. Huynh 3747 Page 1 of 1
U.S. PATENT DOCUMENTS
* Country SodeNumberind Code | MMAYYYY Name Classification
* A | US-2009/0076705 A1 03-2009 Colesworthy et al. 701/103
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| US-
J | Us-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Document Numper Date Countr Name Classification
Country Code-Number-Kind Code MM-YYYY y
N
o
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\Y
W
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20100525
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;53,9729 COHN ET AL
m“ m m “ Examiner Art Unit
Hai H Huynh 3747
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
123 431 Flofl2]8 7102 (2006.01.01)
Flof2]|m 25 /14 (2006.01.01)
CROSS REFERENCE(S)
Flofl2]8 13/00 (2006.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
123 1A 198A 575
X Claims renumbered in the same order as presented by applicant O CPA O T.D. O R1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 17
2 18
3 19
4 20
5 21
6 22
7 23
8 24
9 25
10 26
1 27
12 28
13 29
14 30
15 31
16 32
NONE
Total Claims Allowed:
32
(Assistant Examiner) (Date)
/Hai H Huynh/
Primary Examiner.Art Unit 3747 5-25-10 0O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20100525
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

: Hits Search Query DBs Default Plurals Time Stamp
# Operator
AL 0 (((first or primary) US-PGPUB; OR OFF 2010/05/25
and second$3) near (USPAT; 09:41
inject$3) same knock {USOCR; FPRS;
$3 same close EPO; JPO;
$2loop same DERWENT;
stoichiometric IBM_TDB
2 w0 (((first or primary)  {US-PGPUB; OR OFF 2010/05/25
and second$3) near (USPAT; 09:42
inject$3) same knock {USOCR; FPRS;
$3 same close EPO; JPO;
$2loop DERWENT;
IBM_TDB
i3 0 (((first or primary) US-PGPUB; OR OFF 2010/05/25
and second$3) near (USPAT,; 09:42
inject$3) same knock {USOCR; FPRS;
$3 same (closed EPO; JPO;
near loop) DERWENT;
: IBM_TDB
L4 12 (((first or primary) US-PGPUB; OR OFF 2010/05/25
and second$3) same (USPAT; 09:43
inject$3) same knock {USOCR; FPRS;
$3 same (closed EPO; JPO;
near loop) DERWENT;
: IBM_TDB
L5 12776 {((123/1A) or US-PGPUB; OR OFF 2010/05/25
(123/27GE) or USPAT 09:51
(123/525) or
(123/431) or
(123/575) or
: (123/198A)).CCLS.
L8 5 14 and I5 US-PGPUB; OR OFF 2010/05/25
USPAT; 09:53
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
EAST Search History (I nterference)
{Ref# Hits Search Query \DBs Default PPlurals \Time Stamp
5 ! ‘Operator : !

file:///Cl/Documents %20and%20Settings/hhuynh/My%20Doc...9729/EASTSearchHistory.12329729_AccessibleVersion.htm (1 of 2)5/25/10 9:54:05 AM
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EAST Search History

L6

17

(123/1A) or
123/27GE) or
123/525) or
123/431) or
123/575) or
123/198A)).CCLS.

Py

UPAD

OR

OFF

2010/05/25 09:52

7

(((first or primary)
and second$3)
same inject$3)

same knock$3 same

(closed near loop)

USPAT;
UPAD

OR

OFF

2010/05/25 09:52

5/25/10 9:53:55 AM
C:\ Documents and Settings\ hhuynh\ My Documents\ EAST\ Workspaces\ - new text.wsp

file:///Cl/Documents %20and%20Settings/hhuynh/My%20Doc...9729/EASTSearchHistory.12329729_AccessibleVersion.htm (2 of 2)5/25/10 9:54:05 AM
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Index of Claims
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Examiner
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12329729 COHN ET AL.
Examiner Art Unit
Hai H Huynh 3747
SEARCHED
Class Subclass Date Examiner
123 1A 8/19/09 HHH
123 198A 8/19/09 HHH
123 431 8/19/09 HHH
123 575 8/19/09 HHH
123 435 8/19/09 HHH
update search 1/4/10 HHH
123 299, 300, 305, 559.1 1/4/10 HHH
5/25/10 HHH
SEARCH NOTES
Search Notes Date Examiner
EAST 8/19/09 HHH
1/4/10 HHH
5/25/10 HHH
INTERFERENCE SEARCH
Class Subclass Date Examiner
above search 5/25/10 HHH

U.S. Patent and Trademark Office

Part of Paper No. : 20100525
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1458
Alexandria, Virginia 22313-1458
or Fax (571)-273-2885

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

CURRENT CORRESPONDINCE ADDR:SS (Note Use Block 1 for mny change of address) Note: A certificate of mailing can only be used for domestic mailings of the
’ Feo(s) Transmittal, Thi crtificatc cannot be used for any other ackmpanying
papers. Each additional paper, such as an assignment ov formal drawing, must
Lave its own certificate of mailing or transmission.

21197 7595 0528/2510 )
; R . . Certificate of Mailing or Transmission
Tecnnoiogy LICSI’!SH\g Office I harcbg’ certify that thzsmFee(s‘- Transmiltal is being deposited with the United
o : T States Postal Service with sufficient postage for first class mail in &n eavelope
e itute o} 7 0 ) 1 an eave
MQSBChUM’E%S Institute of Technology addressed to the Mail Stop ISSUL FEE address above, of beiug facsimile
Five Cambridge Center transmutted to the USPTO (571) 273-2885, on the date indicated befow.

Kendall Square A > (Depesitoc's name)
Cambridge, MA 02142-1493 LA Ve i

{Signature}

o éz;’@ £5 (Date)

H
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR { ATTORNEY DOCKET NO. CONFIRMATION NO.
12/329,72% 12/068/2008 Danicl R. COHN 11381 . 107294 2459

TITLE OF INVENTION: FURL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE ENHANCEMENT OF GASOLINE ENGINES

[ APPLN. TYPR i SMALL ENTITY ISSTE FERE DU [f['RI,ICATTON FEEDUR E PREV. PAIT} I8 E LFOT/—\:" FRE(S) DR E DATE IR E

nosprovisiomal }( AD $755 $300 50 $1055 08/30/2010

I EXAMINIR ] ART UNIT L CLASS-5UBCLASS E
HUYNH, HATH 3747 123-431000
1. Chenge of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
g 363) . .
CFR 1.363). {1} the names of up to 3 registered patent atlorseys S
3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. {2) the name of a single firm (havisg as a member a et et e
E "Fee Address” indication (or "Fee Address” Indication form registered altorney or agent) and the names of up to
PTOISBIA7; Rev 03-02 o more recent) altached. Use of 3 Customer 2 vegistered patent atiorneys or agents. If noname s 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assiguee is identified below, no assignee data will appear oa the patent. If an assignee is identified befow, the document has been filed for
cecordation as set forth in 37 CER 3,11, Compiletion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEER . (B} RESIDENCE: (CITY and STATE OR COUNTRY)
MuSsactuse s lshtuke of Teelvalogy Cambridyg, VP
S A
Please check the appropriate assigsee category ov categories {will not be pﬁi nted on the patent) : U3 individuat ¢ Corporation or other private group entily [ Government
4. The following fee(s) are submitied: 4b. Payment of Fee(s): (Pleasc first reapply any previously paid issuce fec shown above)
E!ssue Fee D A checkise sed

Fublication Pee (No small entity discount permitted) %Paymem by credit card. Form PTO-2038 is attached.

[ Advance Order - # of Copies The Dicector is hereby authorized to charge the required fee(s), any deficiency, or cudit any

overpayment, to Deposit Account Number 2y & {enclose an extra copy of this form).
DAY PO -~ Py

5. Change in Entity Statas (from status indicated above)
L a Applicant claims SMALL LNTITY status. See 37 CFR 1.27. M Applicant is no longer claiming SMALL ENTITY stalus. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if requirgd) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the tecords offhe United Stales Pajent and Trademark Office.

L7 N -~
Authotized Signature é{w“\ s {2;. e Date \ﬁ% /{//- %f()

Typed or printed name C%?

Registration No. ‘Z‘?S‘v?@ ,,,,,,,,,,,,,,,,,
This coffection of information is required by ¥7 CFR 1.311. The information is required o obtain or retain a benefit by the public which is 1o file {and by the UISPTO to process)
an application. Confidentiality is governed by 351'.8.C. 122 and 37 CFR 1.14. This coliection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggcstions for reducing this burdes, should be sent to the Chief Information Officer, (1.5, Patent and Trademark Office, U.S. Department of Commerce, P.O.
ij)x !430, f\\‘:]exandrl%,z\é’ilrginia 22313-1450. DO NOT SEND FFES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persoss are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010 OMB 0651-0023 LS. Palent and Trademark Office; 1S DEPARTMENT OF COMMERCE
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PTOISBI47 (03-09)

Approved for use threugh 03/31/2012 OMB 0651-0016

U.S Patent and Trademark Office; U 8 DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it displays a valid OME contro! number

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:
Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -0OR -

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

INSTRUCTIONS: The issue fee must have been paid for application(s} listed on this farm. In addition,

2 only an address represented by a Customer Number can be established as the fee address for maintenance

8| fee purposes (hereafter, fee address). A fee address should be established when correspondence related to
mainienance fees should be mailed to a different address than the correspondence address for the application
When to check the first box below: If you have a Customer Number to represent the fee address. When

| to check the second box below: I you have no Customer Number representing the desired fee address,

i in which case a completed Request for Customer Number {(PTO/SB/125) must be attached to this form. For

| more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the "Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

[v] customer Number: 91 19?

OR

E The attached Reguest for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER
(if known) |
{12/329729
i
Compileted by {check one): % "7_‘
. Y
a Applicant/inventor W a0 }‘é (A
Signature
E Attorney or Agent of record 25578 Sam Pasternack
{Reg. No.) Typed or printed name
D Assignee of record of the entire interest. See 37 CFR 3.71. 617.258.7171
Statement under 37 CFR 3.73{b} is enclosed. Requester's telephone number
{Form PTO/SB/96)
D Assignee recorded at Reel Frame June 16, 2010
Date

NOTE' Signiatures of ait the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one
signature is reguired, see below*

7 * Total of 1 forms are subritted.

This coilection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the pubiic which is to file {and by the USPTO
{o process) an appiication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This collection is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USFTC. Time will vary depending upon the individual case Any comments an
the amount of time you reguire to compiete this form andjor suggestions for reducing this burden, should be sent to the Chief Informaticn Officer, U § Patent and
Trademark Office, U.S Depar tment of Commerce, P.O. Box 1450, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND 70: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alaxandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PT0O-9199 and sefect option 2
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Electronic Patent Application Fee Transmittal

Application Number: 12329729

Filing Date: 08-Dec-2008

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

Title of Invention: ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Daniel R. COHN
Filer: Sam Pasternack/Anna Yem
Attorney Docket Number: 11381.107294

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1510 1510
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1810
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Electronic Acknowledgement Receipt

EFS ID: 7822599

Application Number: 12329729

International Application Number:

Confirmation Number: 9459

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

Title of Invention: ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Daniel R. COHN
Customer Number: 91197
Filer: Sam Pasternack/Anna Yem
Filer Authorized By: Sam Pasternack
Attorney Docket Number: 11381.107294
Receipt Date: 16-JUN-2010
Filing Date: 08-DEC-2008
Time Stamp: 10:34:34
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Credit Card
Payment was successfully received in RAM $1810

RAM confirmation Number 8165

Deposit Account 192553
Authorized User O'BRIEN,DANIEL

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

File Size(Bytes)/ Multi Pages
Message Digest | Part/.zip| (if appl.)

Document

Document Description File Name
Number

151134
1 Issue Fee Payment (PTO-85B) 1138110729%4fee.pdf no 1

2584c3b411286409851a163625ac8c9538¢ 7]
e3le

Warnings:

Information:

68598
2 Change of Address 11381107294add.pdf no 1

bceB3cd11982cb7ca%42a6065fdech3e561
Tci7a

Warnings:

Information:

32061
3 Fee Worksheet (PTO-875) fee-info.pdf no 2

C740629e501931783cd8273d0167c525d4¢
83fea

Warnings:

Information:

Total Files Size (in bytes):l 251793

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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 components for 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 shown on 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 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 international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and 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 Receipt will establish the international filing date of
the application.
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