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Dear Sir:

Please preliminarily amend the application as follows.
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Application No. Filed Hercwith Docket No.: 11381.109439
Date: June 15, 2010

In The Specification

Please amcnd paragraph [0001] on page 1 as follows:

This application is a continuation of United States PatentflApplication No. 12/329‘729

filed onfDecember 8; 2008 which is a continuation of United States Patent Application No.

ll/840,719 filed on August 17, 2007, which is a continuation ofUnited States Patent Application

No. 10/991,774, which is now issued as United States Patent No. 7,314,033.
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Listing of Claims

Claims 1 — 32 (cancelled)

33. (new) A spark ignition engine system for which the] is introduced into the engine from a

first source and a fiiel is separately introduced into the engine fiom 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 fuel fiom the second source into the engine,

wherein during part ot‘the engine operating time, the engine receives both the fuel from the first

source and the fuel that is directly injected from the second source; and

a fuel management system which varies the relative amount of the fuel 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 fuel from the second source; and

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

34. (new) The engine system of claim 33, wherein the second source contains a liquid that

could be employed to operate the engine without the addition of fuel from the first source.

35. (new) The engine system ofclaim 33 or 34 , wherein the fuel from the second source is

alcohol.

36. (new) The engine system of claim 35, wherein the alcohol is methanol.

37. (new) The engine system of claim 35, wherein the alcohol is ethanol.

38. (new) The engine system of claim 33 where an alcohol—water mixture is directly injected

into the engine from the second source

39. (new) The engine system of claim 33 or 34, wherein the engine is turbocharged or

supercharged
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40. (new) The engine system of claim 33 or 34, wherein the fuel from the first source is

gasoline.

41. (new) The engine system of claim 33 or 34, wherein the fuel from the second source is

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

42. (new) The engine system of claim 41, wherein the fuel from the second source is injected so

as to be more concentrated near the periphery of the engine cylinder, and

the ratio of the energy of the fuel from the second source to fuel from the first source

is sufficiently high to prevent knock but the alcohol energy fraction is reduced as

compared to the situation using a uniform distribution.

43. (new) The engine system of claim 33 or 34, wherein the fuel management system employs a

microprocessor for control of the relative amount of fuel from the second source that is directly

injected into the engine using information from a knock sensor, and

wherein the relative amount of the fuel from the second source increases with increasing

torque, and

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

the second source that is used over a drive cycle.

44. (new) The engine system ofclaim 43 fiirther including open loop control with a look up
table.

45. (new) The engine system of claim 33, wherein spark retard is used and is varied according

to the consumption of the fuel from the second tank.

46. (new) A spark ignition engine system into which fiiel is introduced into the engine from a

first source and a fuel from a second source is introduced into the engine comprising:

a spark ignition engine;

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

a second means for introducing the fuel 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 fuel from the second source; and
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a fuel management system which varies the relative amount of the fuel 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 fuel fiom the second source and

employs information fiom a knock detector, and

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

47. (new) The engine system of claim 46, wherein the second source contains a liquid which

could be used to operate the engine without fuel from the first source

48. (new) The engine system of claim 46 or 47, wherein the fuel from the second source is

alcohol.

49. (new) The engine system of claim 48, wherein the alcohol is methanol.

50. (new) The engine system of claim 48, wherein the alcohol is ethanol.

51. (new) The engine system of claims 46 or 47, wherein the second source contains a fuel

which is an alcohol-water mixture.

52. (new) The engine system of claims 46 or 47, wherein the engine is turbo charged to

supercharged.

53. (new) The engine system of claims 46 or 47 , wherein the fuel from the first source is

gasoline.

54. (new) The engine system of claims 46 or 47, wherein the fuel management system employs

a microprocessor for control of the relative amount of fuel from the second source that is

introduced into the engine using information from a knock sensor, and wherein

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

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

the second source that is used over a drive cycle.

55. (new) The engine system of claim 54 further including open loop control with a look up
table.
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56. (new) The engine system of claims 46 or 47, wherein spark retard is used and is varied

according to the consumption of the fuel from the second tank.
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Remarks

New claims 33 ,1 56 more particularly point out and distinctly claim the invention. No

new matter is being introduced.

Regpectfill/yifubmitted,i

g « ~,. fl w j

y W Jv»»ff(»’

Sam Pasternack

Registration N0.: 29576

Massachusetts Institute of Technology
Five Cambridge Center

Room NE25-230

Cambridge, MA 02412—1493
617.258.7171
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Fuel Management System for Variable Ethanol Octane Enhancement

of Gasoline Engines

[0001] This application is a continuation of United States Patent Application No. l l/840,7l9

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. _S__e_e, 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.

loflS
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[0005] It is known to replace a portion of gasoline with small amounts of ethanol 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 fiiel, but the small

amounts of ethanol 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 ethanol or other antiknock agent that is used to achieve a given

level ofengine 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

antiknoek 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 antiknoek 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

20:"15
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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

30f15
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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 ethanol 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 840klx’kg, while the heat of vaporization of

gasoline is about 350kJ/k g. 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 ethanol is about four times higher than that ofgasoline. The ratio of the heat

of vaporization per unit air required for stoiehiometric 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 stoiehiometric

mixtures wherein the amount of air contains oxygen that is just sufficient to combust all of the

fuel).

4oflS
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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. lt is assumed that the air/fuel mixture is stoiehiornetric 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 l0% of the fuel energy provided by ethanol. 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 ofthe 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, er 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.

SONS
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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 oclane—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 ot‘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

6ot‘i5
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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 5cm radius cylinder generates

accelerations of about 200m/s2, 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 ethanol 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 l00% 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 instantaneous 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)

70f15
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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 U806 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 U806 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 lot) 0/0 ethanol 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% ethanol 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-linc ethanol distillation system might alternatively

8 Qt 15
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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. 5, the fuel management microprocessor system 14 uses ethanol fuel level in the

ethanol 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 cncrgy 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 cthcr (ETBE), or tertiary amyl methyl ether (TAME).

9oflS
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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.

10 0115
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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 dining 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 I 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 ofclaim 1 or 2, wherein the liquid from the second source is an

alcohol»water mixture.

7. The engine system ofclaim l or 2, wherein the liquid from the second source includes

water.

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

liquid from the second source includes water.

llol‘lS
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9. The engine system of claim I 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 I 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 fiom 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 ofelaims 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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Fuel Management System for Variable Ethanol Octane Enhancement of Gasoline Engines
First Named lnventor: Daniel Conn
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Fuel Management System for Variable Ethanol Octane Enhancement of Gasoline Engines
First Named Inventor: Daniel Cohn
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Fuel Management System for Variable Ethanol Octane Enhancement of Gasoline Engines
First Named inventor: Daniel Cohn

 fuel management

microprocessor
14

 
 

 

 
 

 ethanol tank I
1Q

gasoline tank

1_8_

 
 

knock
sensor

1;

engine

fl

 

  
 

  

 
 

 

  
manifold

2Q

turbocharger

2;
 

 
FIG. 5

3/3

+

FORD Ex. 1118, page 25

IPR2020-00013



FORD Ex. 1118, page 26
                       IPR2020-00013

u .5.

0 ”0, DECLARATIONID

flutfi a ..
\“R‘ gj As a below named inventor, I hereby declare that:a6

4 «1*w 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 ofthe subject matter which is claimed and

for which a patent is sought on the invention entitled:

FUEL MIANA GEMENTSYSTEMFOR VARIABLE ETHANOL OCTANE
ENHANCEMENT 0F GASOLINE ENGINES

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

is attached hereto

X was filed on November 18,l 2004 as Application Serial No. 10/391,774 and

Wéefi—fleéappheable):

was filed as PCT international application No. ,
on and was amended under PCT Article 19

on (ifapplicable).

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 ofFederal Regulations, §].56.

I hereby claim foreign priority benefits under Title 35, United States Code, §1 19 of any
foreign application(s) for patent or inventor’s certificate listed below and have also identified

below any foreign application for patent or inventors certificate having a filing date before that
of the application on which priority is claimed:

Prior Foreign Application(s): Priority Claimed

(Number) (Country) (Day/Month/Year/Filed) Yes F0

(Number) (Country) (Day/Month/Year/Filed) Yes E
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I hereby claim the benefit under Title 35, United States Code, §120 ofany United States

application(s) or PCT international application(s) designating the United States ofAmerica listed

below and, insofar as the subject matter ofeach of the claims of this application is not disclosed

in the prior United States application in the manner provided by the first paragraph ofTitle 35,
United States Code, §112, I acknowledge the duty to disclose material information as defined in

Title 37, Code ofFederal Regulations, 45156 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, 9‘] l9(e) ofany United States

provisional application(s) listed below and, insofar as the subject matter of each ofthe claims of

this application is not disclosed in the prior United States application in the manner provided by
the first paragraph ofTitle 35, United States Code, §112, I acknowledge the duty to disclose
information which is material to patentability as defined in Title 37, Code ofFederal

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 ofmy own knowledge are true and that
all statements made on information and belief are believed to be true; and fiirther 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 mayjeepardize the validity of the application or any
patents issued thereon.
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"1

Full name of first inventor Daniel R. Cohn

lnventor’s signature 12M fl- , CL Date: [7/25

Residence LAAWMWM
Citizenship

Post Office Address Technology Licensing Office, Massachusetts Institute ofTechnology,

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

 

 

Residence I 29 [.24 I Z Z $2141 a m :24: @9’7
Citizenship M 1;} '
Post Office Address Technology Licensing Office, Massachusetts Institute of Technology,

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

Full name of third invento John B. Hey_\y00d

Inventor’s signature ' ate: a .7! 0
Residence W? M. l/ 6( 51M MM’VL m A 09‘Z'Cé’ 0

Citizenship U 5A” -

Post Office Address Technology Licensing Office, Massachusetts Institute ofTechnology.

Five Cambridge Center, Kendall Square, Room NE25:230, Cambridge, MA 02142-1493
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Electronic Patent Application Fee Transmittal

Application Number: 

Filing Date:

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T't'e °f "New”: ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Daniel R. Cohn et al. 

Filer: Sam Pasternack/Anna Yem

 
Attorney Docket Number: 11381.109439

Filed as Large Entity 

Utility under 35 USC 1 1 1 (a) Filing Fees

Sub-Total in

U5D($)

Basic Filing:

Utility application filing

Description

 

Utility Search Fee

Utility Examination Fee 1311

Miscellaneous-Filing:

   
 

Petition:
 

FORD Ex. 1118, page 29

IPR2020-00013



FORD Ex. 1118, page 30
                       IPR2020-00013
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Post-Allowance-and-Post—|ssuance:

Extension-of—Time:

Miscellaneous:

 
Total in USD ($) 1298 
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Electronic Acknowledgement Receipt

EFS ID: 7817297

Application Number: 12815842 

International Application Number:

Confirmation Number:
 

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE
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First Named Inventor/Applicant Name: Daniel R. Cohn et al.

Customer Number: 91197

Filer: Sam Pasternack/Anna Yem
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Time Stamp: 15:30:33 
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Payment information: 
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Authorized User O'BRIEN,DAN|EL
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing: 

Document . . . File Size(Bytes)/
Number Document Descrlptlon me Name Message Digest Part l.zip (if appl.)
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ell dd81£0860bed3d7dff755bc33d332ee
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Application Data Sheet 11381109439ads.pdf

Warnings: 
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This is not an USPTO supplied ADS fillable form

105039
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11381109439app.pdf

 

Document Description

Specification

Drawings-only black and white line drawings
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Llf1EZi4fJEd0LdelfJ770l 68822643003Ll483
(“1:09

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Oath or Declaration filed 11381109439dec.pdf

Warnings: 

 

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

New Applications Under 35 U.S.C. 111
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DOIEOI903 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
lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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“—- —EBASIC FEE

(37 CFR 1-1 6(a). 0»- or in» WA "’A - m mSEARCH FEE

(37 CFR 1.16(k), (i), or (m)) NIA N’A - NIA “EXAMINATION FEE

(37 CFR 1.16(o). (p), or (q)) NIA NIA - N/A m
TOTAL CLAIMS :
(Norm-166» 42 X 25- - on X 52 mINDEPENDENT CLAIMS _

It the specification and drawings exceed 100
APPLICATION SIZE sheets of paper. the application size fee due is
FEE 5270(813510r small entity) tor each additional

(37 CFR 115(3)) 50 sheets or fraction lhereot. See35 use. 41(a)(1)(G) and 37 CFR

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) NIA _ NIA m

“ If the difference in column 1 is less than zero. enter "0" in column 2. TOTAL . - TOTAL m
APPLICATION AS AMENDED — PART II OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY 0R SMALL ENTITY
CLAIMS HIGHEST ADDI» ADDI-REMAINING NUMBER PRESENT

‘1 AFTER PREVIOUSLY EXTRA RATE (3) lg“? RATE (3) IEENAL
'5 AMENDMENT PAID FOR ( ) ‘5)
I“ Total . OR
E (37 CFR 1.16(i))2 Independent

“2" (37 CFR 1.16(h)) OR
< Application Size Fee (37 CFR 116(5)) ——

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) 0R _

TOTAL 0 TOTALADD'T FEE R ADD'T FEE

(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST ADDI- ADDI-REMAINING NUMBER PRESENT

m AFTER PREVIOUSLY EXTRA RATE (5) ESE”? RATE (3) EDEN?
E AMENDMENT PAID FOR ( I ( I
g Total ORa (37 CFR1.16(i))

E Independent2 (37 CFR1,16(h)) OR

< Application Size Fee (37 CFR 116(5)) —_

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) OR -TOTAL TOTAL

ADD'T FEE 0“ 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 found 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 torrn to the USPTO. The will vary depending upon the individual case. Any comments
on the amount 01 time you require to complete this form and/or suggestions tor reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, US. Department of Commerce, PO. 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.
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PTO/$3107 (one)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office: US. DEPARTMENT OF COMMERCE
Under the Papemork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number.

    
  

Application Number Filing DateMULTIPLE DEPENDENT CLAIM

FEE CALCULATION SHEET 12,81 51842 4‘ 5,201 0
Substitute for Form PTO-1360 Applicant(s)
(For use with Form PTO/$3106)

 
-
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Total
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Total
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Claims

IIIIIIII....____.-II'll“'
           Claims

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 term 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, US. Patent and Trademark Office, US 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.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
Unith States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box MSG

AIrXaIIrIIia Virginia 2"}13-1450vwm.Uspm.gov
 
 

APPLICATION FILING or GRPAR

NUMBER 371101 DATE UNITT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIIVAIMS IND CL2AIMS12/815842 06/15/2010 1797 1298 11381. 109439

CONFIRMATION NO.22175
91197 FILING RECEIPT

Technology Licensing Office

Masachusetts Institute ot Technology lllllllllllllllllllllllIIIIIIIIIIIIIIIIMII II III IIIIIIO8lllllllllllllllllllllllllllll
Five Cambridge Center
Kendall Square
Cambridge, MA 02142-1493

Date Mailed: 06/28/2010

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 US. 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, Cambridge, MA;
Leslie Bromberg, Sharon, MA;
John B. Heywood, Newtonville, 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 12/329,729 12/08/2008
which is a CON of 11/840,719 08/17/2007 PAT 7,740,004
which is a CON of 10/991,774 11/18/2004 PAT 7,314,033

Foreign Applications

If Required, Foreign Filing License Granted: 06/23/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/815,842

Proiected Publication Date: 10/07/2010

Non-Publication Request: No

Early Publication Request: No
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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 US. 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 applicants 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/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. 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 US. 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

m

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

page 2 of 3
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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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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMFNT OF COMMERCE
Unith States Patent and Trademark Office
Address. CC’MR/llSSPJNER FOR PATENTSPO Box MSG

AlflaiidiiayV‘irginia 22313-1450wwwuspmgov
 
 

APPLICATION NUMBER FILING OR 371(le DATE FIRST NAVIED APPLICANT ATTY. DOCKET NOJTITLE

12/815,842 06/15/2010 Daniel R. C0111] 11381109439
CONFIRMATION NO. 2175

91197 FORMALITIES LETTER

Technology Licensing Office

Masachusetts Institute ot Technology ||||l||||llllll|ll||l|lllllllllllllllllllllllllllllllllllllll llllllllllllllllllll00000004225 609
Five Cambridge Center
Kendall Square
Cambridge, MA 02142—1493

Date Mailed: 06/28/2010

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

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

- Additional claim fees of $1326 as a non-small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $1326 for a non—small entity
- Total additional claim fee(s) for this application is $1326

- $936 for 22 total claims over 20.

- $390 for multiple dependent claim surcharge.
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Replies should be mailed to:

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

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

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217—9197 or
visit our website at http://wwwuspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/ttu/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Application No. 12/8l5842 Docket No: llSSl.109439
Date: Euly l, 2010

ATTGRNEY EOCKET Nil: 11381.109439

EN THE UNITED STATES PATENT MND TRADEMARK OFFICE

Applicant: Daniel R. Conn Examiner: Not Yet Assigned

Serial N0; 12/815842 Art Unit: 1797

Filing Date: June 15:, 201:? Confm‘naiien N05: 2175

Titiez FUEL MANAGEMENT SYSTEM FQR VAR_EABI_,E ETHANOL. OC’E‘ANE

ENHANCEMENT OF GASOLINE ENGINES

RESPGNSE TO NGTECE T0 FELE MESSENG PARTS

Via EFS~ Web

Commissioner for Parents

PO, Bax 1450

Alexandria, VA 223 l 3—1450

Sir:

Eneiesed herewith in response to the Notice is File Missing Paris efa Nonprovisienal

Application mailed June 28, 2010 is the following document:

The fee 0f$l,534.00 is being electronically paid herewith.

lfihere is a fee occasiened by ibis; eemmunieatien; the directer hereby autherized :0

charge any riefieieney er credit any overpayment in the fees filed, asserted 10 be filed or which

should have been filed herewith to our Deposit Account No. "192553, under Docket No.

113831309439.

Respectfully Subrnitied,
.-" i

V f _ 5/Ulk" fig: KvI\-.1\*‘\‘“‘p",{'¥>>/

Sam Pastemack

Registratirm NO: 29576

Massachusetts Institute of Teehnolegy
Five Cambridge Center

Room NE25-230

Cambridge, MA 02412~l493
(Si 7.258.717l
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Application No. 12/8l5842 Docket No: llSSl.109439
Date: Euly l, 2010

ATTGRNEY EOCKET Nil: 11381.109439

EN THE UNITED STATES PATENT MND TRADEMARK OFFICE

Applicant: Daniel R. Conn Examiner: Not Yet Assigned

Serial N0; 12/815842 Art Unit: 1797

Filing Date: June 15:, 201:? Confm‘naiien N05: 2175

Titiez FUEL MANAGEMENT SYSTEM FQR VAR_EABI_,E ETHANOL. OC’E‘ANE

ENHANCEMENT OF GASOLINE ENGINES

RESPGNSE TO NGTECE T0 FELE MESSENG PARTS

Via EFS~ Web

Commissioner for Parents

PO, Bax 1450

Alexandria, VA 223 l 3—1450

Sir:

Eneiesed herewith in response to the Notice is File Missing Paris efa Nonprovisienal

Application mailed June 28, 2010 is the following document:

The fee 0f$l,534.00 is being electronically paid herewith.

lfihere is a fee occasiened by ibis; eemmunieatien; the directer hereby autherized :0

charge any riefieieney er credit any overpayment in the fees filed, asserted 10 be filed or which

should have been filed herewith to our Deposit Account No. "192553, under Docket No.

113831309439.

Respectfully Subrnitied,
.-" i

V f _ 5/Ulk" fig: KvI\-.1\*‘\‘“‘p",{'¥>>/

Sam Pastemack

Registratirm NO: 29576

Massachusetts Institute of Teehnolegy
Five Cambridge Center

Room NE25-230

Cambridge, MA 02412~l493
(Si 7.258.717l
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Electronic Patent Application Fee Transmittal

Application Number: 12815842 

Filing Date: 15-Jun-2010

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T't'e °f "New”: ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Daniel R. Cohn 

Filer: Sam Pasternack/Anna Yem

Attorney Docket Number: 11381.109439

 
Filed as Large Entity 

Utility under 35 USC 1 1 1 (a) Filing Fees

Sub-Total in

U5D($)

Basic Filing:

Claims in excess onO 22 52

Description Fee Code Quantity

 

Multiple dependent claims 1 390 390

Patent-Appeals-and Interference:

Post-Allowance-and Post-Issuance:
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Miscellaneous Filing:
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Extension-of—Time:

Total in USD ($) 1534

 

FORD Ex. 1118, page 48

IPR2020-00013



FORD Ex. 1118, page 49
                       IPR2020-00013

Electronic Acknowledgement Receipt

EFS ID: 7935638

Application Number: 12815842 

International Application Number:

Confirmation Number: 

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T'tle °f Inventwm 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: 11381.109439 

Receipt Date: 01-JUL-2010

Filing Date: 15—JUN—201 0

Time Stamp: 11:38:14 

Application Type: Utility under 35 USC111(a)

 
Payment information: 

Submitted with Payment

 
Authorized User O'BRIEN,DAN|EL

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 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

38333

5 70186283 EBBlJ4Ud ILI441 L4 IEUILM 0729bc
( 7d9

Miscellaneous Incoming Letter 11381109439rspntfmp.pdf

Warnings: 

Information: 

Fee Worksheet (PTO-875) fee-info.pdf a926166d33 d ba79le9bd 88b449bcb5 3717
8049a

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

 
New Applications Under 35 U.S.C. 111
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/E0/903 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
Ifa 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 ofthe International Filing Date (Form PCT/R0/105) 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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PYOISBISHU 1-59)
Approved for use through 11(301‘201 1, OMB 06510

Lia Palerfi andTiracien‘iark Office U"3. DEPARTMENT OF SUMMER
Under the Paperwork Red uciion Act of 1995 no persons are required io respond in a cm‘iecflon o .nformaiion uniess it drspiays a valid OMB mniroi number

PQWER 0F ATTGRNEY Ap-piicaiien Number 12/815642
0R ; June 15 2010

REVQCATEQN GF PQWER (13F ATTQRNEY

WETH A NEW POWER OF ATTORNEY
AGES 1»

CHANGE 9F CGRRESPQNBENCE ABDRESS.
i Attemey flocks: Number

 
:5

  

Danie-i R Cohn et ai. 

 
 
  

{”10}: Perrier of Aitomeyis sub-miffed heewiih.
iRhereby appoi hi Practriioneris) assomated'r'wiih the renewing Cusiomer
Number as myl'our attemeyius) c-r 393nm.) to prosecuie the application
ideniified above, andc iransaci 3!! business in the U27ted Siaies Paient
and Trademark Office cannecied therewith:

OR

m i hereby appeini Pi‘ac‘iiiianerie) named beidw as. myluur aiiorneyis) or germs) in Elms-1.6me the app-ice? inn ider.iified above, andid iransaci at! business in ihe United Siaies Paieni and Trademark Office connected therewith:

 

Practiiio neris) Name Registration Number 

  

 

     

Piease recognize or change the correspondence address for the above-identified appiicaticn to:
The address asseciaied with the above-mentioned Cusiomer Number.

OR

[:1 The address associated wrih Customer Number:OR

Firm or “.1
individuai Name

 
 

 

 
  

Cduniry

Teigphohe

 

i Appiicanalinvenmr.0R
Assigned (if record (if the entire: nieresi. See 37 CFR 3.71,

Statement und:?1FR3 73(0) (Form P. SEX/‘95} submitted herewrih orfir‘ed on Hererth
 

 

Daniel O Brien

iP Manager MESSQCP‘IUSSHS ihe

 

. ‘enicrs or assrgne
Signature is req ed as beiow'

 
Th 5 collects... . " mm is required by 3.7 CFR 1.31, 1,32 3." 33 The informatics-1is required to obtain (7r reiair-a hefiefit by tho pubiic which.5; rd fiie iand by Ehe
USPTC ta process) an appiication.confideniiaiiiy‘ is governed by .53 U S.V. 122 and 37 CFR 1.11 andi‘ 14 Th:5 coiiecuon i5 estmated 10 take 3 minuies to wmpieie
inciuding gaihe....g prepari rig. and submifiing the wmpieied appiicaiicn form in the USPTO. Time wiii van; depending amen ihei 'i'via‘uai case Any comments 0..
Ehe amount of irme you require to campiete (hie form and/or suggeshcns fer reducing this burden, should he sem io ihe Chief inforniaiion Qificer U S. Pareni and
Trademark Office, U.S. Department 01 Commerce PO. Box 1450. Alexandria. VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissianer for Faeries, 13.0. Bax 145C). Aiexandria, VA 22313-1453.

 

 

i! yea need assisiance in compieimg me fc-rr.7 call 1800PT0.9199 and sales! option 2
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Electronic Acknowledgement Receipt

EFS ID: 7972180

Application Number: 12815842 

International Application Number:

Confirmation Number: 

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T'tle °f Inventwm 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: 11381.109439 

Receipt Date: 08-JUL—201 0

Filing Date: 15—JUN—201 0

Time Stamp: 08:37:37 

Application Type: Utility under 35 USC111(a)

 
Payment information: 

Submitted with Payment

 
File Listing: 

Document . . . File Size(Bytes)/
Number Document Description me Name Message Digest Part /.zip (if appl.)

123660

11381109439poa.pdf 543725d02bl 31099ch5:3 i 8m7793dddb A
“153
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Multipart Description/PDF files in .zip description

Assignee showing of ownership per 37 CFR 3.73(b). --

Information:

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

New Applications Under 35 U.S.C. 111
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DOIEOI903 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
lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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Prorseiss {07-09;
Approved for use through 0731/2012. Qit’iE OSS‘HEOSI

U S Patent and Trademark Otfice; U 8. DEPARTMENT OF COMMERCE
a mi cti ot inhrmaiion unie ' ieys a valid OMB controi number,at 1995. no person a required to respond to

STATEMENT UNQER 3? CFR 3-73tbi

Applicant/Patent Owner: Qaniei R. Cohn et at

      

Application NoiPaterrt No : WEE??? Fried/issue Date: June ’15: 2010
 

Titled: FUEL MANAGEMENT SYSTEM FOR VAREABLE ETHANOL C‘CTANE ENHANCEMENT OF GASOUNE
3 ENGiNES

Massachusetts institute of Technology Non-Profit, a
(Name of Assignee) (Type otAseignee, e.g.. corporation. partnership, university~ government agency‘ etc

3 states that it is:

the assignee of the entire righ , title, and interest in;

an assignee of iess than the entire right, titie, and interest in
{The extent (by percentage) of its ownership interest is

 the assignee of an undivided interest in the entirety ot (a compiete assignment from one ofthe joint inventors was made)

the patent applicationipatent identified above, by Virtue of either:

A. An assignment from the inventoris) oi the patent application/patent identified above. The aegignment was recorded in
the United States Patent and Trademark Office at Reel 024550 , Frame 0568 , or for which a

g copy therefore is attached.
OR

3 Bi [:1 A chain of titie irom the inventor(s), of the patent appiioation/patent identified above to the current assignee as follows:

‘i, From: , To

The document was recorded in the United States Patent and Trademark Office at

Reei . . or tor which a copy thereof is attached.

To:
‘7‘
the document was recorded in the United States Patent and Trademark Office at

Frame _____________________________________ , or .or which a copy thereof is attached

or for which a copy thereof is attac

E} Additional documents in the chain of title are listed on a suppiementai sheetis).

As required by 37 CPR S.73(b)(‘l)(i); the. documentary evidence of the chain of titie 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 (tie, a true copy of the originai assignment documenfisi) must be submitted ti) Aasignment Division in

‘5: with 37 CFR Part A” to record the assignment in the records ofthe USPTO. See MPEP 302.08}
\ .

if? i\f’"  
Daniel Q‘Brien 

dad or Typed Name
This coliection oi information is required by 37 CFR 3 723(k)) The intarrnatien is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an appiiwlion. Confidentiaiity is governed by 35 US C. 122 and 37 CFR 1 ii and 1.14 This coiledion is estimated in take 12 minutes to complete, induciing
gathering. wagering, and submitting the mmoleied application form to the USPTO. Time Will vary dependinH upon the individual case. Any comments on the emeunt Name
you require to complete this form and/or suggestions tar reducing this burden_ should be sent to the Chief information Officer, Ll 8 Patent and Trademark Office. US
Eepertmem ofComme-roe, 9.0, Box 1450, Alexandria, VA 22231 371-1150. DO NQT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO: Cemmleeioner
tor Patents, PO. Box 1450, Aiexandria, VA 22313-1456,

Ifyou need assistance in completing the form, call 1 7800F3TO 79199 and select option 2
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Application No. 12/815842
Date: July 1,2010

Docket No.: 11381.109439

ATTORNEY DOCKET No.: 11381.109439

[N THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Daniel R. Cohn

Serial No.: 12/815842

Filing Date: June 15, 2010

Examiner: Not Yet Assigned

Art Unit:

Confirmation No.: 2175

1797

Title: FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

ENHANCEMENT OF GASOLINE ENGINES

RESPONSE TO NOTICE TO FILE MISSING PARTS

Via EFS- Web

Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

Sir:

Enclosed herewith in response to the Notice to File Missing Parts of a Nonprovisional

Application mailed June 28, 2010 is the following document:

l. The fee of $1 ,534.00 is being electronically paid herewith.

If there is a fee occasioned by this communication, the director hereby authorized to

charge any deficiency or credit any overpayment in the fees filed, asserted to be filed or which

should have been filed herewith to our Deposit Account No. 192553, under Docket No.

11381.109439.

Mjustlent date: 07/15/2010 011111111
07/01/2010 IIITEFSH 00010372 12015042
01 FC:1202 4144.00 0P

07/15/2010 1111111111 00000010 12015042

01 FC:1202 936.00 OP

Refund Ref:

07/15/2010 0030035192 

Credit Card Refund Total: $200.00

ursn....: xxxxxxxxxxxxssoa

Respectfully Submitted,
/‘ ‘

.. /

. Sam Pastemack

Registration No.: 29576
Massachusetts Institute of Technology

Five Cambridge Center
Room NE25-230

Cambridge, MA 02412-1493
617.258.7171
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
Unith States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box MSG

AIrXaIIrIIia Virginia 2"}13-1450vwm.Uspm.gov
 
 

APPLICATION FILING or GRPAR

NUMBER 371101 DATE UNITT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIIVAIMS IND CL2AIMS12/815842 06/15/2010 1797 2624 11381. 109439

CONFIRMATION NO.22175
91197 UPDATED FILING RECEIPT

Technology Licensing Office

Masachusetts Institute ot Technology lllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIII66ll lllllIllIllllllllllllllllllllllll
Five Cambridge Center
Kendall Square
Cambridge, MA 02142-1493

Date Mailed: 07/16/2010

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 US. 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, Cambridge, MA;
Leslie Bromberg, Sharon, MA;
John B. Heywood, Newtonville, MA;

Assignment For Published Patent Application
Massachusetts Institute of Technology, Cambridge, MA

Power of Attorney: The patent practitioners associated with Customer Number 91 197

Domestic Priority data as claimed by applicant
This application is a CON of 12/329,729 12/08/2008 PAT 7,762,233
which is a CON of 11/840,719 08/17/2007 PAT 7,740,004
which is a CON of 10/991,774 11/18/2004 PAT 7,314,033

Foreign Applications

If Required, Foreign Filing License Granted: 06/23/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/815,842

Proiected Publication Date: 10/21/2010

Non-Publication Request: No

Early Publication Request: No

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 US. 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 applicants 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/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. 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 US. 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

m

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

page 2 of 3
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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).

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
Unith States Patent and Trademark Office
Address. COMMISSUJNER FOR PATENTS  
 

EEXB‘Eim goirginia 223134450
APPLICATION NUMBER FILING OR 371(le DATE FIRST NAMED APPLICANT ATTY. DOCKET NOJTITLE

12/815,842 06/15/2010 Daniel R. C0111] 113811109439
CONFIRMATION NO. 2175

91197 POA ACCEPTANCE LETTER

Technology Licensing Office

Masacmsetts .nstlule of Technology ||||ll||| II"H”“I”"11111111111111,”111111115'1111 ||||| lllll|||||l|l|lll
Five Cambridge Center
Kendall Square
Cambridge, MA 02142—1493

Date Mailed: 07/16/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/08/2010.

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.

Inbckele/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888—786-01 01
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Doc code: EDS PTO/881083 (01—10)

E) d“ ri-w V : f n +' - i m S "i’ ”t ’EDS‘) :1 d Approved for use through 07/31/2012 OMB 0651»00310C ”SC'W‘EQH' En ormaaen D'SC 05mg ‘6‘ ems. " ' , E 5'8 US Paient and Trademark Office; U s, DEPARWENT OF COMMERCEUnder the Paperwork Reduc‘flcn Act of’1995, no persons are requved i0 respond to a coliection o? :nfcrmation uniess it contains a valid OMB controi number
,.._.__........__.._.__._...___.__.__._.._____.__....__...

 
  

 
 
  

 
 

 

Fifiing Date 20'10-0645
ENFQRMATEQN QiSflLQSfiRE

STATEMENT BY APPLICANT

First Named inventor Danie! R. Cehn et a1.

 

    

 

 

. . Art Unit 3747
(Not for submissmn under 3? GFR 1.99) VVVVVVVVVV H

Examiner Name Not YetAssxgned

 Niamey Docket Number 11381109439 

  
 

 

UfifiATENTS

E . . E z ‘. ‘ . . Pageacmumnsiunes whereExaminer; Cute Kand E Name (if Pazentse m Appiscam
. . H | Patent Number .‘ issue Date . Reflex/amt Passages or Relevant EEmma! . No Code . of catad Document . :

E Figures Appear

i . E1 990956 2006-01-31 Néimi

i

1984—11-06 Takeda

------------------Tm—W—m—m m—m—m—q

  
1963—10-08 Cantwell et ai‘

 

721081 1988—01—26 Krauja et ai.

 

   
      

  

E E .
5 508233 2003-0121 Suhre, a. et a5,

5 I 5075457 EEOOD-OG—ZO Wulff, J. et ai,
a ‘

E7 E2003~oa4o Wulff, J, et 3:.

r-------------—--E-----------Tw-———————-----------«+—-—-—-—-«------
8 ' 2003-0204 Watanabe et a1.
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12815842

2910-06—15

Application Number

Filing Date

First Named inventor

Art Unit

 

 

ENFGRWEAT'EGN DISCLQSURE

$TATEMEN‘E‘ B?“ AfiPLiCANT

{Nat for Submissicn under 37 CFR 1.9%}
  
 

              

9 4541383 E 1985-09-17 Jessel, A. J.

|

E 2604—16-05 Nakakita et al.
!

i
11 5892691 Enos-0547 Uhi et aL

V V V V. VVVVV V V V j
12 4958599 1999—09-25 Fosseen, DV

_1 i
ifyou wish 10 add additienai US. Patent citation infcrmaiion please ciick the Add button.

UfiPA‘i’EniT APPLiCAfiQN PUBLECATIQNS

10 6799551     
  

 
 

 

 
Pagesfioiumnsiines where 1
Reievant Passages or Relevant
Figures: Appear ‘

ExaminerE Cite No E Publication Kind : Publication Name of Pareniee or Applicant
1 initia? i Number Cadei: Date oi cited Document
  

i 1

   
 

if ynu wish :0 add additionai US. Pubiishnd Application citatinn infarmaiinn please CEECk the Add bu‘rton. -—-----1

1 E E : Name of Parenir-e or E Pages,Coiumns,Lines
Examiner; Cite iForeign Document iCcuntry Kind Pubiication ‘ Ewhere Relevant ET“
iniiiai‘ Ne l\lumi:ir:r3 ECndeQE Code4 Date Applicant cf cried i Passages or Reievanfi V1 i Document . -

' ' Figures Appear E

  

  
 

 
“““ ‘ “““i

  
  

 

Er
!

 
Efyou wish to add addiiinnai Foreign Patent Basement citatinn infurmaiion please ciick the Add button

NON—PATENT LETERAYESRE BGCUMEN'S’S

E Inciude name of the author (in CAPSTAL LETTERS), title ofihe ariicie (when appropriate), title ofthe item
E(book, magazine, journal. seriai, symposium, cataiog, etc), dare, pages(s}, volume-issue number(&), i

pubiishgr, ciiy andinr country where pubiisned. _E

              

  
Em miner; Cite
initiaks‘ No

l
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Appiicetion Number 125 5542

 

 
 ll 

Filing Date 41-5 15
ENFQRMATSGWWWSURE

STATEMENT BY APPLiCAN?

{ Not for eubmission under 3'? {)FR 1.99} 

 

Art Unit 3747 

 Examiner Name Not Yet Assigned

113811199439
    Attorney Docket Number 

  

1 MODAK, A at at. Engine Cooiing by Direct injection of-Cooling Water. Soarety of Automotive Engineers inc1970, fl! SAE World Headquarters, Warrendale PA i ' |

? LoRUSSO, JA. et al., Direct lnjeotion ignition Assisted Alcohol Engine, Society of Automotive Engineers] lncn 29 i‘"i
i Fee—5 Mar 1998; international Contreee and Exposition in Detroit, Ml; SAE Worie' Headquarters, Werrendaie, PA. i 'L--4

 

 
GRANDiN, B, et ai, Knock Suppression in a Turbocharged Sl Engine by Using Coated EGR, Society of Automotive , 1

i3 Engineers. lnc., 19—22 Oct 1898, international Faii Fuels & Lubricants Meeting and Exposition in San Francisco. CA, ! D
SAE World Headquarters, Werrendale, PA. i ‘

GRANDiN, B. et ai, Replacing Fuel Enrichment in 3 Turbo Charged Si Engine: Lean Burn or Cooled EGR, Society of i
Automotive Engineers, inc, 1999, SAE Worid Headquarters, Warrendale, PA. ' l 

I STAN, C et at, internal Mixture Formation and Combustion-from Gasoline to Ethanol, Society of Automotive 1 iEngineers, inc, 2601; SAE Worid Headquarters, Werrendeie, PA. :
  

 
Examiner Signature Date Considered i
   

*EXAMENER: initiai if reference considered, whether or not oitatien is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. inciude copy ottl‘ris form with next communication to applicant.   

‘ See Kind Codes of USPTO Patent Documents at mamUSPTOQOV or MPEP 901. .04. 1 Enter office that issued the document, by the two-letter code (WIPO
Standard 3T3). 3 For Japanese patent documents, the indication ofthe year oithe reign nfti‘re Emperor must precede the seriei number ofthe patent document.
‘ Kind ofdocument by the appropriate symbols as inciicated on the document under WlPC Standard 8115 it yossible. 5 Appiicant is to place a check mark here i
Engiisl‘: ianguage irensia'lion is attached.
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 Application Number 
 Filing Date 
 
 

 

 
iNFORMATiCfiN EESCLGSERE

ETATEMENT B‘r’ APPLESANT

(Not for submieeion under 3? CFR 1.93)

Firet Named inventor

 
  

 

)_M 
    

 

  

oenrrFiCATioN STATEMENT ' -

! Piease see 37 CFR 1.97 and 1.98 to make the appropriate eelection(s):

I That each item of information contained in the information disclosure statement was first cited in any communication
i: from a foreign patent office in a counterpart foreign appiication not more than three months prior to the tiiing oi the

information disciosure statement. See 37 CPR t.97(e)(1).

 
i...
i That no Item of information contained in the information discioeure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowiedge of the person Signing the certification
atter making reasonable inquiry. no item of information contained in the information disclosure statement was known to

1: any individuai designated in 37 CFR 1.56m) more than three months prior to the fiiing of the information disoioeure
statement. See 3? CFR i.97(e)(2)_

X See attached certification statement.

.E Fee set forth in 37 CFR i.i 7 (p) haa been submitted herewith.

:[j None
SiGNATURE

A Signature of the appiioan' or representative is required in accordance with CFR t.33, “i018. Piease see CFR 1.4(d)tor the

! form of the signature.     

   Signature T Date (YYYY-MM—DD) 2616—98-05WM... .W .m—

! Name/Print Sam Pasternack Registration Number_____________________________J______________________.__,,,_.__________..__________._________.."WNWWWMu __  

i'ihie coiiection of information is required by 37 CFR 1.97 and 1.38. The information is required to obtain or retain a benefit by the
ipublio which is to fiie (and by the USPTQ to process) an appiication. Confidentiaiity is governed by 35 U.S.C. 122 and 37 CFR
H4. This eoiieotion is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

i appiioation form to the USPTQ. Time will vary depending upon the individuai ease. Any comments on the amount of time you
require to compiete this term andior suggestions for reducing this burden. shouid be sent to the Chief information Officer. US.
Patent and Trademark Office, US. Department of Commerce. PO. Box 1450, Alexandria, VA 223134450. DO NOT SEND

I FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PI). Box 1450, Alexandria,
USA 22313-1459.
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Electronic Acknowledgement Receipt

EFS ID: 8168452

Application Number: 12815842 

International Application Number:

Confirmation Number:
 

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T'tle °f Inventwm 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: 11381.109439 

Receipt Date: 06-AUG-2010

Filing Date: 15—JUN—201 0

Time Stamp: 11:34:45 

Application Type: Utility under 35 USC111(a)

 
Payment information: 

 
Submitted with Payment

File Listing: 

Document . . . File Size(Bytes)/
Number Document Description me Name Message Digest Part /.zip (if appl.)

203489

11381109439ids.pdf (bl25f19f7l8dl8f3f3dal2d94i§aaacd41c
34be
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Multipart Description/PDF files in .zip description

Document Description

Miscellaneous Incoming Letter

Information Disclosure Statement (IDS) Filed (SB/08)

Information:

200381

NPL Documents grandin_b1.pdf ddb2328b98413d3df7ffD-138ca474887af4c
384

Warnings: 

Information: 

123850

NPL Documents grandin_b.pdf fi116939807hl i49l i73l7a43i 9,6616% $814M
074115 

Warnings:

Information:

1808858

NPL Documents loRusso_j.pclf 684d 08626ed 3261013261375 39ee8c22125 11
d3 91

1322225

NPL Documents modak_a.pdf 42363e7761 7abflc362Ca7bC69d 9871 E074
364136

Warnings: 

Information: 

828707

NPL Documents stanicpdf 761949e0<dc4d298(7b810858513d486ca
21 ba(
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DOIEOI903 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
lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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ATTGRNEY BOCKET no; 11331.1a9439

Applicant: Daniel. R, Cohn et a], Examiner: Not Yet Assigned

Serial No: 12/8l 5842 Art Unit: 3747

Filing Date: June 15, 2010 Confirmation No.1 El 75

Title: FUEL NMJSJAGEMENT SYSTEM FOR. VARIABLE ETHANGL OCTANE

ENHANCEMENT OF GASQLENE ENGlNES

INFGRMATEGN DESCEXEEJRE STATEMENT

Via EFS— Web

Commissioner for Patents

9.0. Box 1459

Alexandria, VA 223 l 3-1450

Dear Sir:

Pursuant to 37 CFR 1.56, L97 and 198, the attention of the Patent and 'l‘radernark

Office is hereby directed to the references listed on the attached FPO/SB/tltla It is respectfully

requested that the information he expressly considered during "the prosecution ofthis application,

and that the references be made of record therein and appear among the ”References Cited” on

any patent to issue there from.

in accordance with 37 CPR l.98(a)(2)(ii), Applicant has not submitted copies ofU.S.

patents and US: patent applicationsu Applicant submits herewith copies ot‘non—patent literature

in accordance with 37 CFR l.98{a)(_2).

in accordance with 37 CPR l,97(g)3 the tiling ofthis lni’hrmetion Disclosure Statement
shall not be construed to mean that a search has been made or that no other material hifbrination

as defined in 37 CFR 1.56%) exists: in accordance with 37 CPR l.97(h), the tiling 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 lntormation Disclosure Statement is in compliance with 37 CFR

”£8 and the Examiner is respectfully requested to consider the listed references.
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Application NU. 12/815842 Docket Na: 11381199439
information Disciosw‘e Statement

Date: August 6, 2010

if there is a fee occasioned by this communicatimi, the director hereby authorized to

charge any deficiency or credit any overpayment in thc fees fiicd, asserted to be filed or which

shcuid have been filed herewith to our Deposit Account No. 192553, under Basket N0.
11381109439.

 
Sam Pasicmack

Registration No.: 29576

Maswchusefig Institute cf Techncicgy

Five; Cambridge Center
Room NEE-2130

Cambridge, MA (12412—1493
61725857171
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
Unith States Patent and Trademark Office
Address. CC’MR/liSSiONER FOR PATENTSPO Box MSG

AlrxaiirliiayV‘irginia 223134450www.uspmgov
 
 

APPLICATION NUMBER FILING OR 371(le DATE FIRST NAVIED APPLICANT ATTY. DOCKET NOJTITLE

12/815,842 06/15/2010 Daniel R. Cohn 113811109439
CONFIRMATION NO. 2175

91197 PUBLICATION NOTICE

MIT's Technology Licensing Office

One Cambridge Center lllllllll||||llllllll|ll1illlllll|llllllll||ll|l|ll11llll||llll| lllllll||||ll|l|lllll|lll00000004 780
Kendall Square, NE 18—501
Cambridge, MA 02142—1493

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

Publication No.US—2010—O263625—A1
Publication Date:10/21/2010

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.

 

Office of Data Managmcnt, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786—0 1 01

page 1 of 1
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fin" Ann 1%

§v.  UNITED STATES PATENT AND TRADEMARK OFFICE

  
 

 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSION < FOR PATENTS

P O Box I450
Alexandrim Virginia 2231371450WWVV.USP[O.gOV

 
   

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

12/815,842 06/15/2010 Daniel R. Cohn 11381109439 2175

9“” 75‘” ””3”“ —
. . . EXAMINER

MIT’s Technology L1censmg Office —
One Cambridge Center HUYNH, HAI H
Kendall Square, NE 18-501
Cambridge, MA 02 142— 1493 ART UNIT PAPER NWBER1)) \l4;\]

NOTIFICATION DATE DELIVERY VIODE

12/13/2010 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):
mitdocket @ mitedu

mjoyce@mil.edu

P'l'OL-90A (Rev. 04/07,)
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Application No. Applicant(s)

12/815,842 COHN ET AL.

Office Action Summary Examine, Art Unit

Hai H. Huynh 3747 

-- The MAILING DA TE 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)IZI Responsive to communication(s) filed on 15 June 2010.

2a)I:I This action is FINAL. 2b)IZ This action is non-final.

3)I:I 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 CD. 11, 453 0.6. 213.

Disposition of Claims

4). Claim(s) m is/are pending in the application.

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

5)I:I Claim(s)_ is/are allowed.

6)IZI Claim(s) M is/are rejected.

7)I:I Claim(s)_ is/are objected to.

8)I:I Claim(s)_are subject to restriction and/or election requirement.

 

Application Papers

9)I:I The specification is objected to by the Examiner.

10)I:I The drawing(s) filed on_ is/are: a)I:I accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR1.85(a).

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

11)I:I 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)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)I:I All b)I:I Some * c)I:I None of:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No.

3.I:I 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) IE Notice of References Cited (PTO-892) 4) I] Interview Summary (PTO-413)
2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mai| Date._
3) IZI Information Disclosure Statement(s) (PTO/SB/OS) 5) I:I Name of Informal Patent Apphcahon

Paper No(s)/Mail Date W. 6) I] Other:_
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20101124
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Application/Control Number: 12/815,842 Page 2

Art Unit: 3747

Inventorship

1. This application currently names joint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of

the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner to

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

Double Patenting

2. 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 USPQZd 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29

USPQZd 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 VogeI, 422
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Application/Control Number: 12/815,842 Page 3

Art Unit: 3747

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).

3. Claims 33-56 are rejected on the ground of nonstatutory obviousness-type

double patenting as being unpatentable over claims 1-32 of U.S. Patent No. 7,762,233.

Although the conflicting claims are not identical, they are not patentably distinct from

each other because they have the same scope.

4. Claims 33-56 are rejected on the ground of nonstatutory obviousness-type

double patenting as being unpatentable over claims 1-25 of U.S. Patent No. 7,740,004.

Although the conflicting claims are not identical, they are not patentably distinct from

each other because they have the same scope.

Claim Rejections - 35 USC § 102

5. 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:

A person shall be entitled to a patent unless —
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Application/Control Number: 12/815,842 Page 4

Art Unit: 3747

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

6. Claims 33-56 are rejected under 35 U.S.C. 102(b) as being anticipated by Cohn

et al (6,655,324).

Cohn et al teach a first means for introducing the fuel from the first source into

the engine; a second means for direct injection of the fuel 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 fuel that is directly

injected from the second source; and a fuel management system which varies

the relative amount of the fuel 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 26 and uses closed loop control to control the

amount of directly injected fuel 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 Hal H. Huynh whose telephone number is (571) 272-

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.
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Application/Control Number: 12/815,842 Page 5

Art Unit: 3747

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

12/815,842 COHN ET AL.
Notice of References Cited Examiner Art Unit

Hai H. Huynh 3747 P6991 0“
U.S. PATENT DOCUMENTS

Document Number Date . . .
Country Code-Number-Kind Code MM—YYYY Name Class'f'cat'on

US-6,655,324 B2 12—2003 123/1A

01-2008 Cohn et al. 123/198A

12—2009 Glugla, Chris Paul 123/575

 

 

 
FOREIGN PATENT DOCUMENTS 

Document Number Date . . .
Country Code-Number-Kind Code MM-YYYY Country Name Classmcatlon

 
NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

 

  
*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. 20101124
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Application/Control No. Applicant(s)lPatent Under
Reexamination

Index Of Claims 12815842 COHN ET AL.

||||||| "H | H H "mm "mm “I" Examiner Art unitHal H Huynh 3747               
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Application/Control No. Applicant(s)lPatent Under
Reexamination

Search Notes 12815842 COHN ET AL.

Examiner Art Unit

Hai H Huynh 3747

SEARCHED

Class Subclass Date Examiner

123 1A, 431, 198A, 575, 435, 299, 300, 305, 559.1 11/24/10 HHH

SEARCH NOTES

Search Notes Date Examiner
EAST 11/24/10 HHH

INTERFERENCE SEARCH

Class Subclass Date Examiner
above search 11/24/10 HHH 

 
 

U.S. Patent and Trademark Office Part of Paper No. : 20101124
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMNIERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P O Box 1450
Alexandria, Vilgmia 2231371450
‘X’WW.USPLO.g0V

 
BIB DATA SHEET

CONFIRMATION NO. 2175

SERIAL NUMBER

12/815,842

FILING or 371(c)DATE
06/15/2010

RULE

APPLICANTS

Daniel R. Cohn, Cambridge, MA;
Leslie Bromberg, Sharon, MA;
John B. Heywood, Newtonville, MA;

** CONTINUING DATA *‘k***********************

This application is a CON of 12/329,729 12/08/2008 PAT 7,762,233
which is a CON of11/840,719 08/17/2007 PAT 7,740,004
which is a CON of 10/991,774 11/18/2004 PAT 7,314,033

*1: FOREIGN APPLICATIONS ***~k~k***~k*~k*~k*~k**~k~k~k~k*~k**

** |F REQUIRED, FOREIGN FILING LICENSE GRANTED **
06/23/2010

Foreign Priority claimed 3 Yes BNO

35 USC 119(a—d) conditions met :I Yes BNOVerified and /HAI H HUYNH/
Acknowledged Examiner's Signature

ADDRESS

MIT‘s Technology Licensing Office
One Cambridge Center
Kendall Square, NE 18-501
Cambridge, MA 02142-1493
UNITED STATES

TITLE

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTAI\E ENHANCEMENT OF GASOLINE
ENGINES

II All Fees

31.16 Fees (Filing)

STATE OR SHEETS
COUNTRY DRAWINGS

MA 3

TOTAL INDEPENDENT
CLAIMS CLAIMS

24 2

 D Met afterAllowance

Initials

FILING FEE FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

for following:
RECEIVED N0- :l 1.17 Fees (Processing Ext. of time)

:l 1.18 Fees (Issue)

  

  

:l Other

:l Credit

    
 

 
BIB (Rev. 05/07).
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ATTORNEY BGCKET Na: 11331199439

Applicant: Daniel R. Colin et al. Examiiier: Hal H. Huynh

Serial No: 12/815842 Ari Unit: 3747

Filing Date: June 15? 2010 Confirmation No.1 2175

Title: FUEL MANAGEMENT SYSTEM FQR VAREABLE ETHANQL GCTANE

ENHANCEMENT 0F GASQLINE ENGINES

AMENBMENT

Via EFS-Web

Commissioner for Patents

RC). Box 145.0

Alexandria, VA 223 l 3—1450

Dear Sir:

in response to the office action mailed December 13, 2010, please amend the application

as follows.
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Application No. 12/815842 DoeketNo; ll38l.109439
Date: January 14; 201 1

Listing of Claims

Claims 1 — 32 {cancelled}

33. (Currently Amended} A spark ignition engine system for which fuel is hitroduced into the

engine from a first source and a Liqufl fuel is separately introduced into the engine flour a second

source by direet injection comprising:

a spark ignition engine;

a first means for hitrotlueing the fuel from the first souree into the engine;

a second means for direct injection ofthe lynx—id iiiel from the second source into the

engine? wherein during part of the engine operating time3 the engine receives both the fuel from

the first source and the guild fuel that is directly injected lie in the seeond source; and

a the] management system which varies the relative amount of the @qu the] from the

seeond source that is introduced into the engine so as to prevent knoele wherein the fuel

management system employs information iron“: a knock detector and uses closed loop control to

control the amount of directly injected liquid fuel from the second. source; and

wherein the engine is operated with a substantially stoie‘niometrie fuel/air ratio,

34. (Previously Presented} The engine system of Claim 33, wherein the second source contains a

liquid that could be employed to operate the engine Without the addition of fuel from the first

80 UI‘CCt

35‘ (Previously Presented) The engine system of claim 33 or 34 , wherein the fuel from the

second source is alcohol.

35. (l’reviously Presented} The engine system of claim 35, wherein the alcohol is methanol;
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Application No. l2/8l5842 DocketNo.: 1138i.109439
Date: January 14. 201]

37. ti’reviuusiy Presented) The engine system of claim 35, wherein the alcohol is ethanol,

38. {Previously presented) The engine system of claim 33 where an aleoho irrwater mixture is

directly injected into the engine from the second source

39. {Previously Presented} The engine system ofelaim 33 or 34, wherein the engine is

turbocharged or supercharged

40. {Previously Presented) The engine system of claim 33 or ‘34, wherein the fuel from the first

source is gasoline.

4l. (Currently Amended) The engine system of claim 33 or 34, wherein the liguid fuel from the

second source is injected so as to result in a nonuniform distribution in the engine cylinder.

42. (Previously Presented) The engine system of claim 4i, wherein the fuel from the second

source is injected so as to he more concentrated near the periphery of the engine cylinder, and

the ratio of the energy of the feet from the second source to fuel from the first source

is sufficiently high to prevent knock hut the alcohol energy fraction is reduced as

compared to the situation using a uniform distribution.

43. (Previously Presented) The engine system of claim 33 or 345 wherein the fuel management

system employs a microprocessor for control of the relative amount oi‘fuel iroin the second

source that is directly injected into the engine using inthrrnation item a knock sensor, and

wherein the relative amount of the fuel from the second source increases with increasing

torque, and

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

the second source that is usen over a drive cycle.
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Application No. 12/815842 Decketh.: i338l_109439
Date: January 14, 20l 1

44‘ (Previousiy Presented) The engine system ofelaim 43 further including open 100p control

with a leek up tahie.

4S» (Previeugly Presented) The engine system of eiairn 33, wherein spark retard is used and is

varied aeeerding to the censuniptien 0f the fuei from the second tank.

46. (Currently Amended) A spark ignition engine system intn which fuel is introduced into the

engine fiom a first source and a hquifi fuel from a second source is introduced inte the engine

comprising:

a spark ignition engine;

a means fer introducing fuel inte the engine frem the first enuree;

a secend means for introducing the lining fuel from the second senree into the engine

wherein during part ofthe engine operating time, the engine receives hath the fuel from the first

30 uree and the lieu—id feel from the seeend source; and

second source that is intrnduced into the engine 30 as its prevent knock, wherein the fiiel

management system uses closed loop eentml to control the nineunt of fuel frem the second

source and employs information time a kne ck detecter, and

wherein the engine is operated with a snhstantialiy Stnichinmetrie fuel/air ratie.

4?. (Previously Presented)- The engine system of claim 46, wherein the seeend source eenteins a

liquid which could he used to Operate the engine without fuel from the first source

48. (Previously Presented) The engine system of claim 46 01‘47, wherein the fuel from the

second so uree is alsohel.
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Application No. 12/815842 Docket No; il38irl09439
Date: January 14,20“

49. (Previously Presented) The engine system of ciairn 48, wherein the alcohol is methanol.

50. (Previously Presented) The engine system of eiairn 48, wherein the alcohol is ethanol.

5‘1. (Previously Presented) The engine system ofelairns 46 or 47, wherein the second source

contains a fuel which is an alcohol—water mixture

52. (Previousiy Presented} The engine system ot‘elaiins 46 or 47, wherein the engine is

turbocharged to supercharged.

53. (Previously Presented} The engine system of claims 46 or 4’7, wherein the fuel horn the first

source is gasoline.

54. (Previously Presented) The engine system of claims 46 or 47, wherein the fuel management

system employs a microprocessor tor controi oi‘the relative amount of fuel horn the second

source that is introduced into the engine using information from a kno ck sensor, and wherein

the relative amount offiiel from the second source increases with increasing torque, and

wherein the the} management. system minimizes the amount of directly injected fuel from

the seoond source that is used over a drive cycle.

55. (Previously Presented) The engine system ofelairn 54 further including open loop control

with a look up table.

56. {Previously Presented) The engine system of claims 46 or 473 wherein spark retard is used

and is varied according to the consumption of the fuel from the second tank.

[1‘
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Applicationi’o. 12/815842 Docket No.: 1138i.l.09439
Date: January l4, 201:1

Remarks

Reexamination and reconsideration oi‘the rejections are hereby requested.

Claims 33-55 are pending in this application and stand rejected based non-statutory

ohviousness type double patenting over US patent nnmher 7,762,233 and United States patent

number 7,740,004. in response to this rejection, eneiosed herewith is a terminai disciaimer

disclaiming the terminal portion of the two cited patents. it is submitted that the accompanying

terminal disciaimcr will overcome the double patenting rejection.

Ciairns 33—56 also stand rejected under 35 USC section 102th) as being anticipated by US

patent number 6,655,324. in response to this rejection, independent claims 33 and 46 have been

amended to recite that the fuel from the second source is a liquid fuei. Support for this

amendment may be found throughout the specification and in several of the originally filed

cinirns.

The 6,655,324 patent that has been cited in rejecting the pending ciainis is dh‘ected to a

hydrogen—enhanced gasoline engine system in which hydrogen gas is injected into the engine. in

particular, the ‘324 patent teaches a gasoline engine system in which both gasoline and hydrogen

gas are utilized. The hydrogen gas is used to control knock permitting a higher compression ratio

to he used. It is important to recognize that this patent teaches only the introduction ofgaseons

hydrogen as the second fuel. There is absolutely no disclosure of anything other than a gaseous

fuei. Because the independent claims have now been amended to recite that. the second fuel is a

liquid firei, it is submitted that the 35 USC section 102th) rejection is not sustainshle and should

he removed.

In ViCW of the terminal disciaiiner enclosed herewith and in View of the fact that the

claims have been amended to eiirninate the ‘324 patent as a proper anticipatory eference, it is
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Application No. 12/315342 Docket No.2 11381109439
Date: January 14, 2011

submitted that the pending claims are in cendition fiat“ allowance and eariy favorabia action is

requested;

Respectftllty Submitted,
1' -,l

   
Sam Fastemack

Ragistration No; 29576

Massachusetts instttute 9f Technatogy

One Cambridge Center, NE18u501

Cambridge, MA 02412
611258.717t

\1
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Check either box 1 or 2 below, if appropriate.

“i. i For submiseinns on behait eta business/organization (e.g., corporation, partnership. university, government agency,
‘ etc), the undersigned is empowered to act on behalf of the business/organization.

l hereby declare that aii statements ma de herein of my own knowledge are true and that all statements made on in formation and 7
g belief ale belie tied to be true; a rid further that in ese statements were made with the knowledge that wilitul false statements and the like m

made are punishable by fine or imprisonment, or both, under Se ction 10m oletie is of the United States Code and that such 'iiiful false
statements may jeopardize the validity of the anpiioation or any patent leaded thereon.

: 2, m The undersigned is an attorney or agent of record, Reg. No. 29575 ..\

' ' ‘ ' ~ , __ January 14, 2011______7l__h~_..___.___.~____:____.________.__.~_.__.__~__erg nature Dale

Sam Pasternack
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Telephone Number
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Electronic Patent Application Fee Transmittal
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First Named Inventor/Applicant Name: Daniel R. Cohn 
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Miscellaneous: 
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Electronic Acknowledgement Receipt

EFS ID: 9231390

Application Number: 12815842 

International Application Number:
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FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T'tle °f Inventwm ENHANCEMENT OF GASOLINE ENGINES

 

First Named Inventor/Applicant Name: Daniel R. Cohn

Customer Number: 91197

Filer: Sam Pasternack/Anna Yem 
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Filing Date: 15—JUN—201 0
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Application Type: Utility under 35 USC111(a)

 
Payment information: 
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Authorized User O'BRIEN,DAN|EL

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)
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Charge any Additional Fees required under 37 CFR. Section 1.21 (Miscellaneous fees and charges)
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and ofthe International Filing Date (Form PCT/R0/105) 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/SB/OG (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Pa-en/vork Reduction Act of 1995, no nersons are reuired to res-0nd to a collection of information unless it disla s a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Fiiing Date
Substitute for Form PTO—875 12/815,842 06/15/2010 III To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(COIUmI‘I 1) (Column 2) SMALL ENTITY I] OR SMALL ENTITY
EATE<T> TEEAA AATE<T> TEEAA

-- -_(37CFR1.16a , (b.0r c

'3' SEARCHFEE _—-- -_37 CFR 1.16 k. i ,or m N/A N/A N/A N/A
D EXAMINATION FEE

(37 CFR 1.16(o), (p), or (q)) N/A N/A N/A N/A

_ _ _
INDEPENDENT CLAIMS , _
37 CFR1.16h minus3- _

If the specification and drawings exceed 100

EIAPPLICATION SIZE FEE sheets of paper, the application size fee due
(37 CFR1 16's» is $250 ($125 for small entity) for each' I additional 50 sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 s.

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16U))
‘ If the difference in column 1 is less than zero, enter“0" in column 2.

APPLICATION AS AMENDED — PART II
OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT

01/14/2011 AFTER PREVIOUSLYAMENDMENT PAID FOR
Total (37cm 'Minus ”42

37 CFR1.15 hl'i

I:I Application Size Fee (37 CFR1.16(s))

ADDITIONAL
FEE ($)

ADDITIONAL

RATE (1;) FEE ($)

xx
W 0'1 '71X 69

X vs
II

I—
Z
UJ
E
D
Z
LIJ
E
<1:

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT
AFTER PREVIOUSLY EXTRA

AMENDMENT PAID FOR
Total (37 CFR ,‘ -
1.16 ill Minus

ADDITIONAL ADDITIONAL

RATE ($5) FEE ($) FEE (313)

X to X en

Independent
37 CFR1.16h)l Minus

X vs
II x 6)

II

[I Application Size Fee (37 CFR1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))
AMENDMENT

* If the entry in column 1 is less than the entry in column 2, write “0“ in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". ISTELLA LITTLE/
N 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 found 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. Patent and Trademark Office, U.S.
Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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fin" Ann 1%

§v.  UNITED STATES PATENT AND TRADEMARK OFFICE

  
 

 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSION < FOR PATENTS

P O Box I450
Alexandrim Virginia 2231371450WWVV.USP[O.gOV

 
   

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

12/815,842 06/15/2010 Daniel R. Cohn 11381109439 2175

9“” 75‘” W1 —
. . . EXAMINER

MIT’s Technology L1censmg Office —
One Cambridge Center HUYNH, HAI H
Kendall Square, NE 18-501
Cambridge, MA 02 142— 1493 ART UNIT PAPER NWBERDJ \14;\]

NOTIFICATION DATE DELIVERY VIODE

01/28/201 1 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):
mitdocket @ mitedu

mjoyce@mil.edu

P'l'OL-90A (Rev. 04/07,)
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Application No. Applicant(s)

12/815,842 COHN ET AL.

Office Action Summary Examiner Art Unit

Hai H. Huynh 3747 
-- The MAILING DA TE 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 oftIme may be available underthe 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 ofthis communicatIon.
- Failure to reply within the set or extended period for reply will, by statute, cause the applIcation to become ABANDONED (35 US C. § 133).

Any reply received by the Office later than three months after the mailIng date of thIs communication, even if tImer fIled, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IZI Responsive to communication(s) filed on 14 January 2011.

2a)I:| This action is FINAL. 2b)IZ This action is non-final.

3)I:I 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 Exparte Quay/e, 1935 CD. 11,453 O.G. 213.

Disposition of Claims

4). Claim(s) 33-56is/are pending in the application.

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

5)I:I Claim(s)_ is/are allowed.

SHE Claim(s)3_6is/are rejected.

7)I:I Claim(s)_ is/are objected to.

8)I:I Claim(s)_ are subject to restriction and/or election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

OH] The drawing(s) filed on_ is/are: a)I:I accepted or b)I:I 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)|:I 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)|:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)I:I All b)I:I Some * c)I:I None of:

1.|:l Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No._

3.|:l 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.

 
 

Attach ment(s)

1) IX Notice of References Cited (PTO-892) 4) I] Interview Summary (PTO-413)
2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mai| Date._
3) I] Information Disclosure Statement(s) (PTO/SB/OB) 5) I] NOIICG 0f Informal Patent Application

Paper No(s)/Mai| Date _. 6) I] Other:_
U 8 Patent and Trademark OffIce

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mai| Date 20110124
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Application/Control Number: 12/815,842 Page 2

Art Unit: 3747

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 Thoringz‘on, 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).
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Application/Control Number: 12/815,842 Page 3

Art Unit: 3747

2. Claims 33-56 are provisionally rejected on the ground of nonstatutory

obviousness-type double patenting as being unpatentable over claims 68-105 of

copending Application No. 12/844,168. 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 Hal H. Huynh whose telephone number is (571) 272-

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.
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Application/Control Number: 12/815,842 Page 4

Art Unit: 3747

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

12/815342 COHN ET AL.
Notice of References Cited Examiner Art Unit

Hai H. Huynh 3747 Page 1 0“
U.S. PATENT DOCUMENTS

 
Document Number Date . . .

Country Code-Number-Kind Code MM-YYYY Classmcatlon

11-2010 Bromberg et al. 123/445

 

 
FOREIGN PATENT DOCUMENTS

* Document Number Date
Country Code-Number-Kind Code MM-YYYY Country

Classification

 
’A copy of this reference is not being furnished with this Office action (See MPEP § 707.05(a).)
Dates in MM-YYYY format are pubiication dates. Classifications may be US or foreign
U S Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice 01 References Cited Part of Paper No. 20110124
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Application/Control No. Applicant(s)/Patent Under
Reexamination
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ATTORNEY BBCKE’E‘ NEE: 11331399439

Applicant: Daniel R. Calm at al. Examiner: Hal H. Huynh

Serial No; l2/815842 Ari Unit: 3747

Filing Date: June 15, 2BR) Confima‘tivn N0; 2175

Title: FUEL MANAGEMENT SYSTEM FOR VARJAELE ETHANOL OCTANE

ENHANCEMENT OF GASOLINE ENGENES

AMENDMENT

Via EFS— Web

Cemmissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Dear Sir:

In response to the office action mailed January 28, 201 1, please: consider the following

tamarks.
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Applieatien No l2/815842 Docket. Ne; l1381.109439
Date: February 24, Zill 1

Remarks

Reexamination and reconsideration ot‘the rejections are hereby requested.

Claims 33—56 are pending in this application and stand provisionally rejected based non—

statutory ohviousness type double patenting over claims 68—105 0t" cope-riding Application

number 12/844,168. in response to this rejectien, enclosed herewith is a terminal disclaimer

diselairning the terminal pertion of any patent issuing en Application number l2/844,l68. it is

submitted that the accompanying terminal disclaimer will overcome the double patenting

rejection.

in View ofthe terminal disclaimer enclosed herewith it is submitted that the pending

Claims are in condition for allowance and early favorable action is requested.

Resp etfully Sebmitted
fix/l

/ Sam Pasterneck
Registration No.1 29576

Massachusetts Institute of Technology

One Cambridge Center, NEl 8—Stil

Cambridge, MA 02412
6'l?.258.7l71

6
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PTO/83125 (07-09)
Approved for use trim-ugh 07/31/2I112. OMB 06 .

U8 Patent and Trademark O‘lice U. 5; DEPARTMENT OF COMMERCEllnder the Re .erwor‘r. Reduction Act of 1995 no persons are re uired to respond in a i mien Di i formation uni ass ‘ dis l '

TERMNAL filSCLAiMER Til) GB‘VEAFE A PRGVlSiGNAL EGUSLE PA{ENTING . DOCket Number (Cpl '13,
REJECTEON QVER A PENBING “REFERENCE" APPLiCATiON 11381 994

 

 

in re Appiication of: Daniel R Colin ei ai.

Application Ne; 1218i5842

Filed: June i5. 201-

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

The owner”, Messachusetlslnstituteanachnologv , of 100 percent interest in the instant application hereby disclaims. '
except as provided below, {he terminal pan otlhe statutory ierrn oi any parent granted c-ri the instani application which would extend beyond 2
the expiration date of the full statuiery term (If any patent granted on pending reference Application Number 12l844158 , filed
an “IV :27 2mg . as such term is (fielineci in 35 USE. 154 and 173, and as the term of any patent granted on Sal-3' reference
application may be shortened by any terminal {1' er tiled prior to the grant. of any patent on the pending reference aphlication The owner 5
hereby agrees that any naient so granted on the start application shall be enforceable enly for anduririg such period that it and any patent .
granted an the reference application are cammaniy owned. This agreement runs with any patent granted or: the instant applicatien and is
binding Upfli‘l the grantee, its successors or assigns. '

 

: in making the above disclaimer, the cwner does net disclaim the terminal pan at any patent granted on the instant application thai would
g extend to the expiration date of the full statutory term as defined in 35 U SC. 154 and i73 of any patent granted an said reference g

application, ”as the term of any patent granted on said reference application may be shortened by any terminal disclaimer .iied prior to the
i grant of any patent (in the pending reference anplicaiien." in the event that: any such patent: granted (iii the pending reference applicatien: I
3 expires fer i'ailure in pay a maintenance fee, is held unenforceable, is found invalid by a court of competentiurisdiction, is statutorily aisclaimed 5

in whole arterminaiiy disclairned under 37 CFR 1.321, has ali claims canceled by a reexan ' ration certificate. is reissued. or is in any manner ,
i terminated prinr to the expiration at its full staiutery term as shorten-2d by any terminal iii. ciamer filed prim to its: grant. ' 

Check either box 'i or2 below, if appmpriaie.

1, L3 For submissions on behalf Ola husinessiorganization (3.9., summation. pannership. university. government agency,
1 etc). the undersigned is empowered to act on behalf of the business/organization.

i hereby declare thai all statements made herein of my own knowledge are irue and tnai all statements made on iriforriiatiori and ‘
I belief are believed in be true; and f '“her the: these Staten-rents were made with the knowlerige that willful false statements and the like so ;

made are punishable by fine er imprisonment. in both. urirter Section 1:101 it Title 18 of the United States Code and that such willful false
statements mayieepardize the validity of the applicailnn rir any patent issued therenn ‘

2 E! The undersignedIS an attorigey nragentofrecord. Reg. No. 29576

February 2“- 291‘:
Signature Date

Sarn Pasiernack
Typed or printed name

611258.717
Telephone Number

g Terminal dis aimeri‘ee underar err-212mm is included,

WARNING: lnferrnaiian en this form may become public. Credit card informatien should not
be included an this form. Pravide credit card intarmatien and eutherization on Pitt-2938.

‘Statement under 37 (EFF-1.,’7 .73th) is required lfierminai disclaimer'is signed by the assignee {nwner}.

 
. required by 37 L ' . equ:urea in ahtain or retai n a benefit by the .Ihiic whichistnfil6 (and by ihel'SPTO

to process) an application. Canfideni iality is governed by 35 LiaC 122 and 37 CFR 1 11 and ‘l 14. This collection is estimaian‘ to take 12 minutes to wmplete
including gathering, preparing. and sunmttiing the campleted applcation form toihe USPTO Time will vary depending urirn the ind IIel new. Any comma.nis er:
the amnuni ntiirne you require to complete this form and/Gr suggestions for redu rig this burden, should be sent to the Chief Information Officer, US. Parent and
Trademark Office, U S Department of Commerm, PO 801 i450, Aiexeiidiia, VA 22313-1450. DO NOT SENEi FEES OR CQMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissiener for Patents, PI}. 30:: 1450, Alexandria, VA 22313—14555.

 
   

If you need assistance in completing the form, call erOGvP‘i‘O-Sigfi and select nptien 2.
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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
Ifa 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 ofthe International Filing Date (Form PCT/R0/105) 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.

 
FORD Ex. 1118, page 117

IPR2020-00013



FORD Ex. 1118, page 118
                       IPR2020-00013

PTO/SB/OG (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

US. Patent and Trademark Office. US DEPARTMENT OF COMMERCE
Under the Pa-erwork Reduction Act of 1995, no ersons are re-uired to resond to a collection of information unless it disla s avalid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute for Form PTO-875

APPLICATION AS FILED — PART I

(Column 1) (Column 2)
FOR NUMBER FILED

El BASIC FEE N/A N/A(37 CFR 1.16 a . (b , or c))

[I SEARCH FEE _ N/A N/A37CFR1.16k I,or m

I] EXAMINATION FEE I /
(37 CFR 1 16(0), (p), or (q)) N/A NIATOTAL CLAIMS

37 CFR 1.16 i
INDEPENDENT CLAIMS
37 CFR 1.16 h

.,
minus 20 =

minusS =
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ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Application No. 12/815842 Docket No.: ll38l.109439
Date: February 24, 20ll

Listing of Claims

Claims 1 — 32 (cancelled)

33. (Previously Presented) A spark ignition engine system for which fuel is introduced into the

engine fiom a first source and a liquid fuel 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 fuel 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 fuel that is directly injected from the second source; and

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

second source that is introduced into the engine so as to-prevent knock, wherein the fiiel

management system employs information from a knock detector and uses closed loop control to

control the amount of directly injected liquid fuel from the second source; and

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

34. (Previously Presented) The engine system ofclaim 33, wherein the second source contains a

liquid that could be employed to operate the engine without the addition of fuel from the first

50 UICC.

35. (Previously Presented) The engine system ofclaim 33 or 34 , wherein the fuel from the

second source is alcohol.

36. (Previously Presented) The engine system ofclaim 35, wherein the alcohol is methanol.
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Application No. 12/815842 Docket No.: 11381.109439
Date: February 24,2011

37. (Previously Presented) The engine system ofclaim 35, wherein the alcohol is ethanol.

38. (Previously presented) The engine system of claim 33 where an alcohol—water mixture is

directly injected into the engine from the second source

39. (Previously Presented) The engine system of claim 33 or 34, wherein the engine is

turbocharged or supercharged

40. (Previously Presented) The engine system of claim 33 or 34, wherein the fiiel from the first

source is gasoline.

41. (Previously Presented) The engine system ofclaim 33 or 34, wherein the liquid file] from the

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

42. (Previously Presented) The engine system of claim 41, wherein the fiJel from the second

source is injected so as to be more concentrated near the periphery of the engine cylinder, and

the ratio of the energy of the fuel from the second source to fuel from the first source

is sufficiently high to prevent knock but the alcohol energy fraction is reduced as

compared to the situation using a uniform distribution.

43. (Previously Presented) The engine system of claim 33 or 34, wherein the fuel management

system employs-a microprocessor for control of the relative amount of fuel from the second

source that is directly injected into the engine using information from a knock sensor, and

wherein the relative amount of the fuel from the second source increases with increasing

torque, and

wherein the file] management system minimizes the amount of directly injected fuel from

the second source that is used over a drive cycle.

3
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Application No. 12/815842 Docket No.: 11381.109439
Date: February 24, 2011

44. (Previously Presented) The engine system of claim 43 further including open loop control

with a look up table.

45. (Previously Presented) The engine system ofclaim 33, wherein spark retard is used and is

varied according to the consumption of the fuel from the second tank.

46. (Previously Presented) A spark ignition engine system into which fuel is introduced into the

engine from a first source and a liquid fuel from a second source is introduced into the engine

comprising: -

a spark ignition engine;

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

a second means for introducing the liquid fuel fi'om 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 fuel from the second source; and

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

source and employs information from a knock detector, and

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

47. (Previously Presented) The engine system of claim 46, wherein the second source contains a

liquid which could be used to operate the engine without fuel from the first source

48. (Previously Presented) The engine system of claim 46 or 47, wherein the fuel from the

second source is alcohol.
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Application No. l2/8 [5842 Docket No.: l]381.l09439
Date: February 24, 201]

49. (Previously Presented) The engine system of claim 48, wherein the alcohol is methanol.

50. (Previously Presented) The engine system of claim 48, wherein the alcohol is ethanol.

51. (Previously Presented) The engine system of claims 46 or 47, wherein the second source

contains a fiael which is an alcohol-water mixture.

52. (Previously Presented) The engine system of claims 46 or 47, wherein the engine is

turbocharged to supercharged.

53. (Previously Presented) The engine system of claims 46 or 47, wherein the fuel from the first

source is gasoline.

54. (Previously Presented) The engine system of claims 46 or 47, wherein the fuel management

system employs a microprocessor for control of the relative amount of fiiel from the second

source that is introduced into the engine using information from a knock sensor, and wherein

the relative amount of fuel from the second source increases with increasing torque, andN,

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

the second source that is used over a drive cycle.

55. (Previously Presented) The engine system of claim 54 fiarther including open loop control

with a look up table.

56. (Previously Presented) The engine system of claims 46 or 47, wherein spark retard is used

and is varied according to the consumption ofthe fuel from the second tank.
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MIT's Technology Licensing Office HUYNH, HA1 H
One Cambridgc Ccntcr
Kendall Square, NE 18-501
Cambridgc, MA 02142-1493 3747

DATE MAILED: 04/15/2011

 
APPLICATION NO. FILING D ATE FIRST NAIVIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/815.842 06/15/2010 Daniel R. Cohn 11381.109439 2175
TITLE OF INVENTION: FL FL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE El\ HANCEMENT 01" GASOLINE El\ Gll\ES

 
APPLN. TYPE SMALL ENTITY ISSIIE FEE DIE PIIBLICATI()N FEE DIIE PREV. PAID ISSUE FEE T()TAL FEE(S)DUE DATE DIIE

nonprovisional $300 $1810 07/15/2011

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAIWINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON TIIE NIERITS IS CLOSED. TIIIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGIITS.
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 IVIPEP 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 ISSIIE 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 TIIE PREVIOUSLY PAID ISSUE FEE TOWARD TIIE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

If the SMALL ENTITY is shown as NO:

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

B. If the status above is to be removed, check box 5b on Part B —
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B — Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and [/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 forln 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.

111. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE PEE 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.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450
Alexandria, Virginia 22313-1450

or M (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
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Fee(s) Transmittal This certi icate cannot be used for any other accompanying
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MIT's Technology Licensing Office Certificate of Mailing or Transmission
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Kendall Square. NE 18-50] addressed to the Mail Stop ISSUE FEE address above, or being facsimile’ transmitted to the USPTO (571) 273-2885, on the date indicated below.
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D Change of correspondence address (or Change of Correspondence or agents OR, alternatively,Address orm PTO/SB/ 122) attached. 2(2) the name of a single firm (having as a member a

registered attorney or agent) and the names of up to
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D "Fee Address" indication (or "Fee Address" Indication formPTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.  

 3. ASSIGNEE NAVIE 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) : D Individual '3 Corporation or other private group entity D Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
D Issue Tee 3 A check is enclosed.

:1 Publication Fee (No small entity discount permitted) :1 Payment by credit card. Form PTO-2038 is attached.
D Advance Order - # of Copies :I The Director is hereby authorized to charge the required fee(s), any deficiency, or credit anyoverpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. :1 b. 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 1.31 1. The information is re uired 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. T is collection is estimated to take 12 minutes to complete, including gathering= preparing, and

submitting the completed application form to the USPTO. Time will v33 dependin upon the individual case. Any comments on the amount of time you require to completethis form and/or su gestions for reducing this burden, should be sent to e C ief In ormation Officer. U.S. Patent and Trademark Office, U.S. Department of Commerce, PO.
Box 1450, Alexandgria, Virginia 2231371450. 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. 
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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 0 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 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

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

Applicant Will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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Privacy Act Statement

The Privacy Act of 1974 (PL. 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 solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the US. 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 5 52a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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.

. 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.

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 inspection 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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Application No. Applicant(s)

12/815,842 COHN ET AL.

Notice Of Allowability Examiner Art Unit

Hai H. Huynh 3747

  

 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL—85) or other appropriate communication will be mailed In due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1 . K This communication is responsive to terminal disclaimer filed 02—24—1 7.

2. E The allowed claim(s) is/are 33—56.

3. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).
a) [I All b) [I Some* 0) El None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been received In this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. I] 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. I: CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) [I to Paper No./Mai| Date

(b) I] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| 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. I] 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. El Notice of References Cited (PTO—892) 5. El Notice of Informal Patent Application

2. El Notice of Draftperson's Patent Drawing Review (PTO—948) 6. El Interview Summary (PTO—413),
Paper No./Mai| Date .

3. [I Information Disclosure Statements (PTO/SB/OS). 7. El Examiner‘s Amendment/Comment
Paper No./Mai| Date

4. El Examiner's Comment Regarding Requirement for Deposit 8. El Examiner‘s Statement of Reasons forAIIowance
of Biological Material

9. El Other .

/Hai H. Huynh/
Primary Examiner, Art Unit 3747

US. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110315
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ORIGINAL INTERNATIONAL CLASSIFICATION
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1 Appiicatien Number 12815842 7wfljm

3 Wing Date 201011645   

‘ Firs? Named inventor Danie! R. Cohn

Art Unit 2 3747

 

 ._.__

Examiner Name HUYNH. HA: H 

11381109439

 

  

 
 

  
if you wish to add additionai non—parent Jiteréture docurnem niiaiion infnrmagian pieasefinlick the AGE button 7 i

EXAMBNER SEK‘ENAFURE

3 . i ’ ““““““““ "r W" 1“““ ‘—1
Examiner Signature Dair: Considered 

J
 

EXAMINER; initial if reference cansidered, whether Gr not citation is in conformance with MPEP 809. Draw Eine through a
citation if not in conformance and nut considered. lnciude copy of this form with next communicatinn to applicant. 

g 1 See Kind Codes of USPTO Patent Documenis :2? www 39,9954 9r MPEP‘ 901.04. 2 Enter office that issued the documeni, by {he Mo~letter cede (WEPO
Standard S113). 3 Far Japanese pat-3m documents‘ the indication of the year of the reign of the Emperor must precede the seriai number of the patent document‘
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3Appiicotion Number 12815842  

 

 

  
 

, . —+——m . m...........................mi
iFiiing Date 320100615

3 iNFQRMATEGN DiSCLGSURE 3First Named inventor Deniei R Cohn 3
iern'reeieer er Anemone? 3M Uni, 33,47 77777
{hint tor Submission under 3? one 1.99) 3_.— , l .

3 Examiner Name HUYNH. HAI H 3
3Attorney Docket Number 11361109439 . "3  

CERTlFicATION armament

Pieese see 37 CPR 1.97 and 1.98 to make the appropriate seiection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
iD from a foreign potent office in a counterpart foreign application not more than three months prior to the filing of the

information disciosure statement. See 37 CFR i.97(e){i ).

GR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign potent offioe in e counterpart foreign application, ond, to the knowledge of the oereon signing the certification
after making reasonable inquiry, no item of information contained in the information disoiosure statement was known to
any individuai designated in 37 CFR 155$} more than three months prior to the fiiing oi the information disciosure
statement. See 37 CFR 1.97ieii2).___4437434.4

 3 _3 See attached certification statement.

The fee Set forth in 37 CFR 1.17 (p) has been submitted herewith.
A certification statement is not submitted herewith.

 
SIGNATURE 3

3A signature of the appi icon or representative is required in accordance with CFR i33 10.18. Please see OF R i 4(d)ior the
form of the signature
 

 SignatuE»w_____”Mfg,“ out itA oateiww—MM—oo) 201170509
home’Prin Sam Pasternixck Registration Number 29575  

This co:'lection of informationis required by 37 CFR.‘- 3? and t98. The informationso required to ohtoi-n or retain a benefit'oy the3
public which is to tilee(and by the USPTQ to process) on application Confidentialityis governed by 35 U S.C 122 and 37 CFR

3 1.14. This coiiection is estimated-to take ’1 hour to oompiete including gathering, preparing and submitting the completed
eppiicetion form to the USPTO. Time wiil vary depending upon the individuei case. Any comments on the amount of time you 3
require to complete this form andior suggestions for reducing this burden, should he sent to the Chief information Officer, US. i
Patent and Trademark Office, US. Department of Commerce, RC). Box 1450, Aiexendria, VA 223i3—1450. DO NOT SEND 3
FEES OR COMPLETED FORMS TO THES ADDRESS. SEND TO: Commissioner for Patents, PD. Box 1450, Aiexondria, 3
VA 22313-1453. 3
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Electronic Patent Application Fee Transmittal

Application Number: 12815842 

Filing Date: 15-Jun-2010

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T't'e °f "New”: ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Daniel R. Cohn 

Filer: Sam Pasternack/Ellen Byal

Attorney Docket Number: 11381.109439

 
Filed as Large Entity 

Utility under 35 USC 1 1 1 (a) Filing Fees

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-AIIowance-and-Post—lssuance:

Extension-of—Time:
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Miscellaneous: 
Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic Acknowledgement Receipt

EFS ID: 10046957

Application Number: 12815842 

International Application Number:

Confirmation Number: 

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T'tle °f Inventwm ENHANCEMENT OF GASOLINE ENGINES

 

First Named Inventor/Applicant Name: Daniel R. Cohn

Customer Number: 91197

Filer: Sam Pasternack/Ellen Byal 

Filer Authorized By: Sam Pasternack

Attorney Docket Number: 11381.109439 

Receipt Date: 09-MAY-2011

Filing Date: 15—JUN—201 0

Time Stamp: 14:31:18 

Application Type: Utility under 35 USC111(a)

 
Payment information: 

Submitted with Payment

 
Authorized User O'BRIEN,DAN|EL

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 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

66477

L5485484L8LOL25lJ3l31 05L369IL47791 381
060

Transmittal Letter 11381109439STATEMENT.pdf

Warnings: 

Information: 

, ‘ 130210
Information Disclosure Statement (IDS)

Filed (SB/08) 11381109439TRANS.pdf (916e7bb9e85d7ab9dd371(13465321b469
d7b84a

Information:

This is not an USPTO supplied IDS fillable form

30592

7b4687e3bfcfbdee945fee2eel7141bd(aZ3
d 989

Total Files Size (in bytes) 227279

Fee Worksheet (PTO-875) fee-infopdf

Warnings: 

Information: 

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

New Applications Under 35 U.S.C. 111
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 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
Ifa 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 ofthe International Filing Date (Form PCT/R0/105) 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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Arrnnnnr DGCEET no; nssmesese

Appiicant; Daniel R. Cohn Examiner: HUYNH, HAi H

Seriai No; 12/815842 Art Unit: 3747

Fiiing Date: June 15, 2010 Confirmation No.2 2175

Titie: FUEL MANAGEMENT SYSTEM FOR VARLABLE ETHANOL OCTANE

ENHANCEMENT OF GASOLENE ENGINES

ENFORMATIGN BiSCLGSURE STATEMENT

Via EFS—Web

Commissioner for Patents

PO. Box 1450

Alexandria, VA 223134450

Dear Sir:

Pursuant to 37 CFR 156, L97 and L98, the attention {if the Patent and Trademark

Office is hereby directed to the references listed on the attached PTO/SB/OSa. it is resnectfnily

requested that the infomiation be expressiy considered during the prosecution of this appiieation,

and that the references he made of record therein and appear among the ”References Cited" on

any patent to issue there from;

in accordance with 37 CPR i.98(a)(2)(ii), Applicant has not submitted copies of US:

patents and US. patent appiicationst Appiieant submits herewith copies of non~patent iiterature

and a PCT Search report in accordance with 37 CFR 1.98(a)(2).

in accordance with 37 CPR 1.9"](g), the fiiing of this information Disciosure Statement
shall not he construed to mean that a search has been made or that no other material information

as defined in 37 CPR 1.566(1) exists. in accordance with 37 CPR i.97(h), the fiiing of this

information Disciosure Statement shalt not he construed to he an admission that any patent

puhiication or other information referred to therein is "prior art" for this invention unless

specificaily designated as such.

it is submitted that the information Disclosure Statement is in eotnpiiance with 37 CPR

L98 and the Examiner is respectfuiiy requested to consider the iisted references.
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Applicaiifln N0. 32/815842 DocketNo; ”381.1094”
Date: May 9., 20H

if there is a fee occasioned by this cemmunicatian, the directcr hereby auihgrized to

charge any deficimcy or credit any ovarpaymsnt in ihs fees filed, 33.361“th to be fiicd or which

Should have baen filed hsrswith to our Deposit Account NO. 192553, under Docket No.
113811094339.

Respytfuiiyfiubmifisd,f.) 
 

.r‘ is}. 3, 1

Sam (Bo) Pastex’nack

Registrafiion Number: 29576

Massachusetts Engfimte (3f Technaiegy

One Cambridge Center
Room NEIS—SGE

Cambridge, MA 02142
617.258.7171
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fin" Ann 1%

§v.  UNITED STATES PATENT AND TRADEMARK OFFICE

  
 

 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSION < FOR PATENTS

P O Box I450
Alexandrim Virginia 2231371450WWVV.USP[O.gOV

 
   

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

12/815,842 06/15/2010 Daniel R. Cohn 11381109439 2175

9“” 75‘” “”7”“ —
. . . EXAMINER

MIT’s Technology L1censmg Office —
One Cambridge Center HUYNH, HAI H
Kendall Square, NE 18-501
Cambridge, MA 02 142— 1493 ART UNIT PAPER NWBERDJ \14;\]

NOTIFICATION DATE DELIVERY VIODE

05/ 1 7/201 1 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):
mitdocket @ mitedu

mjoyce@mil.edu

P'l'OL-90A (Rev. 04/07,)
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UNITED STATES DEPARTMENT OF COMMERCE

US. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. BOX 1450

Alexandria, Virginia 22313-1450 
 

   
APPLICATION NO.I FILING DATE FIRST NAMED INVENTORI ATTORNEY DOCKET NO.
CONTROL N0. PATENT IN REEXAMINATION
12815842 6/15/10 COHN ET AL. 11381109439 

EXAMINER

MIT's Technology Licensing Office
One Cambridge Center Hai H.. Huynh
Kendall Square: NE 18—501
Cambridge, MA 02142—1493 ART UNIT PAPER

3747 20110510

 
DATE MAILED:

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

proceeding.

Commissioner for Patents

The IDS filed May 9, 2011 has been considered.

attached 1449 /Hai H. Huynh/
Primary Examiner, Art Unit 3747

PTO-900 (Rev.04-03)
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DUE code: JDS PTO/SBJGSa (OJ-‘10)
D' n ,J T , iv; 1‘ D. J W St J a i Jpg 5:.de Approved for use through 07/31/2012. OMB 0651-0031- 0c Genome ten. .norme inn - rec OSu!E atemun ( mu) i u us. Fatwa“ Tradamafk 0mm US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act at 1995. no persons are required to respond to a coliection oi irn'mmatlon unless it contains a valid OMB control number,
 

 

 

 

Application Number "712815842 .. J
Filing Date J 2010asis J

ENFQRMATEQN QESCLGSSRE First Named inventor J Daniel R. Conn WJ
STATEMENT er APPLJCANT M W "7374.; “fl
J ( Not for submissmn under 37 CPR 1.99) J—rrrrrrrrrrrrrr—_r 77777777—~r“rrrrrrrrrrrrrrrrrrrr—__R-__ 77777777_ _77777W
J Examiner Name J HUYNH, HAJ H J
l JLWW LJWWWW.

JAttorney Docket Number 11381109439

 
 

 

  

 
     
   

 

 

   
 
 

 
  

  

 
 
  

 

 
  
 

 

 

  

F--------"mm U.S.PATENTS

l ““““ i . ""2
Examiner Cite . Kind J , J Name of Patentee or Appiicent Pagesfioiuninsiines where J

J .. , Patent Number J J issue Date . Relevant Paesauee 0r Relevant
J initiai J No J JCedevJ 0i Cited Documeni J . J "

<J J J J Figures. Appear
J 1 49933.95 J J 1991-02-19 J 01838 ei al.

J J J
,,,,,,, JW W... L. W W

it you wash0 add 3deiionai U8. Patent citatien inferniatien niease click the Add butten.

J UPATENTS. APPLECATJON PUBLICATJONS J
J J J J J PagesColumns Lines where

ExeminerJ JPubiicetiun Kind J Pubiication JName of Patentee or Applicant
t JJGCJ N'O J . i J Reinvent Passages 0r Reievant

initiai J Number CodeJi Date J 0i cited Dncument JF‘ JJ J J J igures Appear
--------------------------------- r“

J

J J J
. PubiisnedApniicatian"citetinn information please click the Acid butter: rrrrrrrrrrrrrrrA

FOREJGN PATENT DOCUMENTS

. , J J J J PagesColumns LinesExaminerJ Cite JJ Foreign Document Country Kind Pubiicatinn JJName o Paientee or J where Reievent 5
J J . w ' J . .. J n. J JApplicant of cited T»:J initial No J Numne.3 J Codeii CodeéJ Date J _ Passages or ReievantJJ J J J J r J Document J . J

J J J j J J Figures; Appear

""""""" l —_J —T J
r , ’i J l I: J

J J ‘
iJ‘ you wlsn tecdd additional Foreign Patent Document citation inierrnaiion piease click theAdd button

NGN-PATENT LiTERATURE DDCUMENTS J

. . ,1. include name of tne author (in CAPJTAL LETTERS) title otthe article (when appropriate) title oftiie itemExaminers ~liter J
.. J J J (book, magazine Journal serial. symposium, ceiaieg etc), date pagee(s). uniurnewi ssue numberi5) J T5 J

initiais J No _ . .. .. J J
J J pubiisher. City and/or country where pubiisherj. J J

i’Hai Huyni’ii’ {Gaunt/2.5011}

EFS Web 2.1.17

ALL REFERENCES CONSJDERED EXCEPT WHERE LJNED THROUGH.
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ENFGRMATEGN BESCLGSURE

STATEMENT BY APPLECANT

(Not mr submfisian under 3? CFR 1.9%)

 

Aficrney Docket Number

1 Appiicatien Number 12815842wfljm

3 Fiiing Date 2010»06~15   

‘ Firs? Named inventor Danie! R. Cohn
 

Arman 23747
Examiner Name HUYNH. HA: H 

11381109439

 

 

 
  
  

Examiner Signature
f—uum

 

EXAMINER; initial if reference cansidered, whether Gr not citation is in conformance with MPEP 809. Draw Eine through a
citation if not in conformance and nut considered. inciude copy of this form with next communicatinn to applicant.

 
 

g 1 See Kind Codes of USPTO Patent Documenis a? wwwugPYOGOV 9r MPEP‘ 901.04. 2 Enter office that issued the documeni, by {he Mo~ietter cede (WEPO
Standard S113). 3 Far Japanese pat-3m documents‘ the indication of the year of the reign of the Emperor must precede the seriai number of the patent document‘
4 Kind of documsn: by the apprapriaie symbols as indicate-j on the document under WIPO Standard 3115 if pcssibiev 5 Appiicanr is to piace a check mark here i4
Engiish ianguage translatian is attached

EFS Web 2.1.17

ALL REFERENCES CONSEDERED EXCEPT WHERE LENED THROUGH. I’HHH/
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  .3

3Appiicotion Number 12815842  

 

 

  
 

, . —+——m . m...........................mi
iFiiing Date 320100615

3 iNFQRMATEGN DiSCLGSURE 3First Named inventor Deniei R Cohn 3
iern'reeieer er Anemone? 3M Uni, 33,47 77777
{hint tor Submission under 3? one 1.99) 3_.— , l .

3 Examiner Name HUYNH. HAI H 3
3Attorney Docket Number 11361109439 . "3  

CERTlFicATION STATEMEE?

Pieese see 37 CPR 1.97 and 1.98 to make the appropriate seiection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
iD from a foreign potent office in a counterpart foreign application not more than three months prior to the filing of the

information disciosure statement. See 37 CFR i.97(e){i ).

GR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign potent offioe in e counterpart foreign application, ond, to the knowledge of the oereon signing the certification
after making reasonable inquiry, no item of information contained in the information disoiosure statement was known to
any individuai designated in 37 CFR 155$} more than three months prior to the fiiing oi the information disciosure
statement. See 37 CFR 1.97ieii2).___#37434.4

 3 _3 See attached certification statement.

The fee Set forth in 37 CFR 1.17 (p) has been submitted herewith.
A certification statement is not submitted herewith.

 
SIGNATURE 3

3A signature of the appi icon or representative is required in accordance with CFR i33 10.18. Please see OF R i 4(d)ior the
form of the signature
 

 SignatuE»w_____”Mfg,“ out itA oateiww—MM—oo) 201170509
home’Prin Sam Pasternixck Registration Number 29575  

This co:'lection of informationis required by 37 CFR.‘- 3? and t98. The informationso required to ohtoi-n or retain a benefit'oy the3
public which is to tilee(and by the USPTQ to process) on application Confidentialityis governed by 35 U S.C 122 and 37 CFR

3 1.14. This coiiection is estimated-to take ’1 hour to oompiete including gathering, preparing and submitting the completed
eppiicetion form to the USPTO. Time wiil vary depending upon the individuei case. Any comments on the amount of time you 3
require to complete this form andior suggestions for reducing this burden, should he sent to the Chief information Officer, US. i
Patent and Trademark Office, US. Department of Commerce, RC). Box 1450, Aiexendria, VA 223i3—1450. DO NOT SEND 3
FEES OR COMPLETED FORMS TO THES ADDRESS. SEND TO: Commissioner for Patents, PD. Box 1450, Aiexondria, 3
VA 22313-1453. 3

 
EFS Web 2.1.17

ALL REFERENCES CONSEDEEED EXCEPT WHERE LiNED THROUGH.
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. ..____..._._mmn\n\\\m\m\\\m

PART B - FEMS) 'E‘RANSMET'I‘AL

Cnmplele and send this Emmi, tngelher with applicable feels), in: Mggil Mail Stop ESSUE FEE{Trimmissinner for Faienis
RD. Box 145i}
Aiexnndria, Virginia 22313-3450

03‘ Egg (571)-273-2885

    LNS'i‘RLCl‘lONS This VtrV shld De usenVVVor ll nsnntting V ’V r“ -‘ ' l l \i! requrred). dl’ Vs ithmugS shouldVVnVVe CunlpleiVjVVherew
npprniidate. All runner cnrrssgxmdcnce including the Pnrrni, advance orders and notificniion nl‘ mainiennnm fees will be mailed in the urrem ccrrespnndence address as

indicated unlrgss reflected below or dimmed otherwise in Block l. by (a) specifying a new cormspvndsncr address; and/0r (b) indicating a separate "l‘EE ADDRESS" fur
ntennnce ee m .1. n5

     

    
 

  
   

 

 

CLRREN'TCO ._, .ONi‘iENCEADDRESSWch- Us: Block 1 Emilia-":3: ohms-W) Note: A» certificate of mailin can only be used for domestic mailings of the
Feels) insmitml. This ccrri irate cannot, be used for any ulnar acmmpanw'ng

papers. Each additional paper such as an assignment or formal drawing, mus!gave its own certifimlu of mailing or Lransmisemn.9} 197 7590 042151201:

MlT'S Technology licensing Office Certificate of Mailila or Transmission:, . v ' i herebv oer-.i ' Linn lhis Feels‘ "‘rinsm al is being deposiien with ihe United
GHQ canibn‘igfi Center States Posizii gCI'ViCb with :s-ulfi t posing: for fimt class mail in an envelope
Kcndafi Square, NE 18—59] addrr. d In the Niall Slog lSELE FEE address above, or being facsimileLransnnned to Elie USPTO( 71) 273-2885, on ihe date indicaied Below.
Cambridge, MA 02142— i 493

HR T NAMED DIVAPPLiCA’i‘lON NO.
    

12185342 flfillSQOlO Daniel R. Colin 11381 .1694}? 2175
TlTLE OF ENVEN'FION: FUEL NMNAGEMENT SYSTEM, FOR VARIABLE ETHANOL Oi‘TANE ENHANCEMEB '1' OF GASOLINE ENGINES

 
 

07/!5/20l i
 

 
 

  

 

 

EIOCO l2}

2. i‘Or' pn'ntii
(l) the names of up to 3 registered paiem nzorneys VVVVVVVVVVVVV

or agents OR. alternatively, i’” ”i‘ ' ‘
(2) the name jfa single firm (having as a member L zf‘fllfléfihfialcgleOCflggiénjregisiered attorney or agent) and the names of up to
2_ regisicrcd patcnt nticrneys or agents. ll no name is 3
llSlSLi, n0 na Vlll be pr: ‘

lil.'VNH, HAl ll

 

 

 
 

or. Lira patcni front page, list
  n patience, ms VVnd ati ViV'VVeédAcir

CPR i 363).

L1 Chan 9 of corresgyondencc address (or Change of CorrespondenceAddress Orin PTOI' 15/122) allachai

Ll "Fee Address“ indication {or "Fee Address" indication f9rm
FTGJSBiéi'i; 26310302 or more recenl) atlachcd. Use oi“ ii ilnsinmerl‘sumher is required.     

3. ASSXGNEE NAME AND RESIDENVE DAV TO. Mm ON‘mmmm W) VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
PLEASE NOTE: EJ111955 an assi nee is identified below, no assignee data will appear 911 L319 patent.
remrc‘ation as set Earth in 37 CF 3. l l. Completicn of this form is N013 subsLilLiic for illing an 354‘

(A) NAME OF ASSEGNEE . (B) RESIDENCE: ( lTY and STATE 0R COUNTRY)
Mu‘ifinchni‘lfi ‘3 infifiwfi 77 Ma :55; an us? try AVL‘E’H re 9.

or 'ieovvmleggi cambridfle. MA 0213“:
not be printed on the patent} : D Individual a Corporation or other private group entity l3 Govemmeni

 If an assignee is identified below, ihe document has been filed for
gnmcnt.

 Please check the appropriaie assigns: category or categories {\vi  

41 in .t‘c-llowmg {65(3) are submined: 4h. Payment of i-‘ucl'su (Please first renppiy any previnnsly paid issue fen shown above)

Eastma- Fee Cl A chart: is enclosed.Publication Fee (No small entity disuouni pernu‘tieci) aymeni by cram; card. Form PTO-2038 is marl-red.
Cl Advance Order — r; 0f Copies ___________________________ E4116 Dimmer is here‘rv nutiiorizerl l0 charge 3hr: relr uired feds). any deliniency, or credii any

overpaymen' to Dtipusli Account Number if} L§;‘Ei ., (enemas an extra copy at tins term).
   

 

5. Change in Emily Stains (from stain. ndic ed above)

D 3 Applicant claims SMALL ENTITY status. See 37 CFR ‘ ”'7
 

is no In er claimi SMALL 15er status See 37 CFR 1 77(g)(2).
r gent; or the assignee or niher parry   

 
   

  
  .m it , (if required) will no: be .p- . .1. l ayanc othrhiri.me ~66 and f‘iihli ,_ _the United States Patent and . ”remark Oilice.interest as shown b .- Lin: records   

 

 
 
  

 
   Anthorizmi Signature

 Typed or printed name _  

re r to obtzunVor relaVn MenEtVVVVVpruic which is to lie (arid the LSPTO to process)an app Va _ ,, . _ _ _ _ eslimniad to rake 12 minines to ccmpieie, incluanig gathering. pIEpélflng, aria
canon lawn to the USPTO mi: will vnrv depending upon the iSubmitting the cemplricd a V ‘ividnal case. Any comments on the annual of time you require. to mmnlcie

‘or reducing this burden. should be sent to e {Information Officer, US. Patent and Trademark Offic‘

co"ecticn oimeormiicn is reqdmre by 3 (,FR Lil l . The intormaounis
This

.inn. Confidendality’is governed by 35 U.S.C ‘ and 37 CPR H4. 1. is caileciinn i   
  

  
 

mis farm and/0r surgestions E US; Departmenl of Commerce-PD.
Box i450, Alexancfna. Virginia 223134450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comm ssioner for Palents, PO Bax 1459:.
Alexandria, Virginia 22313- l450,
Hinder the Paperwork deur ”on Act of l995, no persons are. required {0 respond to n coflection oi‘informaunn unless it di

 in s a valid OMB control number.  

PTODSS (Rev, O2/l 1) Approved for use lhrougli 08/31/2013. UNIS 065170033 US. Pater: and Trademark Office; U S DEPARTMENT OF C‘OMMER ‘E
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Electronic Patent Application Fee Transmittal

Application Number: 12815842 

Filing Date: 15-Jun-201O

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T't'e °f "New”: ENHANCEMENT OF GASOLINE ENGINES

First Named Inventor/Applicant Name: Daniel R. Cohn 

Filer: Sam Pasternack/Ellen Byal

Attorney Docket Number: 11381.109439

 
Filed as Large Entity 

Utility under 35 USC 1 1 1 (a) Filing Fees

Sub-Total in

U5D($)

Basic Filing:

Description Fee Code Quantity

Miscellaneous Filing:

Patent-Appeals-and-lnterference:

Post-AIIowance-and-Post—lssuance:

Utility Appl issue fee 1501 1510 1510

‘I 300 300Publ. Fee— early, voluntary, or normal 1504
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Extension-of—Time:

Total in USD ($) 1810
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Electronic Acknowledgement Receipt

EFS ID: 10197586

Application Number: 12815842 

International Application Number:

Confirmation Number: 

FUEL MANAGEMENT SYSTEM FOR VARIABLE ETHANOL OCTANE

T'tle °f Inventwm ENHANCEMENT OF GASOLINE ENGINES

 

First Named Inventor/Applicant Name: Daniel R. Cohn

Customer Number: 91197

Filer: Sam Pasternack/Ellen Byal 

Filer Authorized By: Sam Pasternack

Attorney Docket Number: 11381.109439 

Receipt Date: 31-MAY-2011

Filing Date: 15—JUN—201 0

Time Stamp: 16:07:38 

Application Type: Utility under 35 USC111(a)

 
Payment information: 

Submitted with Payment

 
Authorized User O'BRIEN,DAN|EL

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 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

129700

i3Ele314lJ9014LLl491lJ3586ll06l9lLEEU7B
Pli

Issue Fee Payment (PTO-853) 11381109439NOA.pdf

Warnings: 

Information: 

Fee Worksheet (PTO-875) fee-info.pdf 27 I 8ed78ldbl4c897l Ie07ded704902537b
27c7e

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

 
New Applications Under 35 U.S.C. 111
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/E0/903 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
Ifa 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 ofthe International Filing Date (Form PCT/R0/105) 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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Doc code: EDS PTO/881083 (01—10)
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ENFQRMATEQN QESflLQSEjRE

STATEMENT BY APPLICANT

First Named inventor Danie! R. Cehn et al.     

 

 
 
 

. . Art Unit 3747
(Not for submissmn under 3? GFR 1.99) VVVVVVVVVV H

Examiner Name Not YetAssxgned

 Niamey Docket Number 11381109439 

  
 

 

UfifiATENTS

E . . E z ‘. ‘ . . Pageacmumnsiunes whereExammerE Cute Kand E Name 9f Pazentse 9r Appiscam
. . :4 | Patent Number E issue Date . Reflex/amt Passages or RelevantEmma! . No Code . of catad Document .

E Figures Appear

E ! .1 6E990956 2006—01-31 NEEmE

E I i

2 M99694 1984—11-06 Takeda
ChangeG) apErEEIecE +,+so,616 E

to dowmemr—E---------——E------------------------------------- E -------------E---m------------—+—————————~———m ———————«———————
E E " 4 E “i- _ Q I E A

5/25 201] E3 E9106.911 E19691008 antvselle ai 
E4 4721081 1988—01—26 Krauja et 3!.

E

E5 E5558233 Ewes-0121 Suhre, 5. e: 95,  
      

 
5 I 5079457 boom-0520 Wulff, J. et ai,

E

E 7 E5575147 E 290355-10 Wulff, J, et ai.

---------m—E-----------E—wm-----------2m------
E 5 5513505 E 2003-0254 Watanabe et 91.

E

  
EHaE Huynh/ (1924/2515)
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMNIERCE
United States Patent and Trademark Office
Address: CONLVIISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450www nspm gov

 
 

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

12/815,842 07/05/2011 7971572 11381.109439 2175

91197 7590 06/15/2011

MIT's Technology Licensing Office
One Cambridgc Ccntcr
Kendall Square, NE 18-501
Cambridge, MA 02142-1493

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include

an indication of the adjustment on the front page.

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 Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)—272—4200.

APPLICANT(S) (Please see PAIR WEB site hltp://pair.usplo.gov [or addilional applicants):

Daniel R. Cohn, Cambridge, MA;
Leslie Bromberg, Sharon, MA;
John B. Heywood, NewtonVille, MA;
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