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BOOST ASSIST SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No.

60/956,488, filed August 17, 2007.

TECHNICAL FIELD
[0002] The field to which this disclosure generally relates includes engine

systems including a boost assist device.

BACKGROUND
[0003] Several technologies are emerging to improve fuel economy, emissions
and performance of internal combustion engine powered vehicles. One of these
technologies involves the addition of air boost devices, like turbochargers, and air boost
assist devices that supplement the turbochargers. Exemplary boost assist devices include
hydraulically driven devices, electrically driven devices, belt driven devices and
pneumatically driven devices. These devices may be driven directly by the engine, such
as with a belt or via a hydraulic pump (which may be driven by the engine), or via an
alternator (which is driven by the engine). In any case, the economical use of energy is
important due to sizing considerations, fuel economy considerations and performance

considerations.
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SUMMARY OF EXEMPLARY EMBODIMENTS OF THE INVENTION

[0004] According to one implementation of an engine system, a power device is
selectively actuated to provide energy to a storage device. Energy from the storage
device is selectively provided to a boost assist device to supplement the normal energy
supply to a boost device and enable an increased power output of the engine in at least
certain engine or vehicle operating conditions. In one form, the power device may be a
source of electrical energy and the storage device is capable of storing an electrical
charge. In another form, the power device is a fluid pump and the storage device is
capable of storing pressurized fluid.

[0005] In one implementation, the storage device includes an accumulator that
retains a supply of pressurized fluid that is delivered to the boost assist device under at
least certain engine or vehicle operating conditions to provide supplemental energy to the
boost assist device. A fluid pump may be communicated with the accumulator to deliver
pressurized fluid to the accumulator, and a control may selectively actuate the pump
under certain operating conditions to ensure a desired supply of pressurized fluid is
retained in the accumulator for delivery to the boost device as needed.

[0006] In one implementation, the pump is actuated to charge the accumulator
whenever the pressure in the accumulator drops below a target value and the engine
power is below a threshold value. Then, if additional engine power is demanded,
pressurized fluid from the accumulator can be delivered to the boost assist device so that
it can provide energy to the boost device to overcome or reduce the initial operational
inefficiencies of the boost device and thereby eliminate or reduce so-called “turbo-lag” in

low power driving situations.
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[0007] Other exemplary embodiments and implementations will become apparent
from the detailed descriptions provided herein after. It should be understood that the
detailed description and specific examples, while disclosing exemplary embodiments of
the invention, are intended for purposes of illustration only and are not intended to limit

the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Exemplary embodiments of the inventions will become more fully
understood from the detailed description and the accompanying drawings, wherein:

[0009] FIG. 1 is a schematic diagram of an engine system including one
embodiment of a boost device and a boost assist device;

[0010] FIG 2 is a logical flow chart illustrating a method of operating one
embodiment of an engine system;

[0011] FIG 3 is a logical flow chart illustrating a method of operating an
embodiment of an engine system; and

[0012] FIG 4 is a logical flow chart illustrating a method of operating another

embodiment of an engine system.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
[0013] The following descriptions of the embodiments are merely exemplary in
nature and are in no way intended to limit the invention, its application, or uses.
[0014] Referring in more detail to the drawings, FIG. 1 illustrates an engine

system 10 that includes a boost device 12 and one exemplary embodiment of a boost
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assist device 14. The boost device 12 may be a turbocharger or other device and may
provide an increased air charge to an engine 16 to improve the engine performance. In
one embodiment the boost device 12 includes a compressor that may have a flow rate
ranging from 0 to 300kg/hr. The boost assist device 14 and related engine system
components may provide supplemental energy to the boost device 12 in at least certain
operating conditions to improve the performance of the boost device 12 and the engine
system 10 in general.

[0015] The engine system 10 may include an engine 16 such as, but not limited
to, a combustion gasoline or diesel engine. An air intake system 20 may include
components and devices located upstream of the engine 16. For example, the air intake
system 20 may include plumbing 22 connected to the engine 16 at one end and the
plumbing may include an open end or inlet 24. As used herein, the term plumbing
includes any suitable conduit, tubes, hoses, passages, manifolds, or the like. An optional
air filter 25 or cleaner may be provided in the air intake system, and may be located at or
near the inlet 24.

[0016] An exhaust system 26 may be connected to the engine 16 to exhaust
combustion gases out an open end 28 thereof, such as through a catalytic converter,
muffler and/or tail pipe. Optionally, a turbocharger 12 may be provided including a
turbine 30 and an air compressor 32. The turbine 30 may be constructed and arranged to
be driven by exhaust gases discharged from the engine 16 and through the exhaust system
26. The compressor 32 may be operably connected to the turbine 30 and driven by the
turbine 30 to deliver compressed air into and through the intake system 20 and to the

engine 16.
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[0017] The air intake system 20 may include an intake line 34 including a first
segment 36 that may be disposed and extend between the inlet 24 of the air intake system
20 and the turbocharger compressor 32. The boost assist device 14 may be provided in
the first segment 36 and may be constructed and arranged to assist the turbocharger
compressor 32 by selectively delivering compressed air through the air intake system 20
and to the compressor 32. The boost assist device 14 may include a drive mechanism 38
to receive any suitable drive power, and a compressor or fan 40 coupled to and driven by
the drive mechanism 38. In one embodiment the boost assist device 14 includes a
compressor or fan 40 that may have a flow rate ranging from 0 to 300 kg/hr.

[0018] A bypass line 42 may be provided to provide a path bypassing the boost
assist device 14. In one implementation, the bypass line 42 includes a bypass valve 44
that may be connected in parallel with the boost assist device 14. The bypass valve 44
may be constructed and arranged to fully or partially open and/or close to allow, prevent
or meter the flow of air through the bypass line 42. As used herein the term close
includes fully closed, and/or partly closed such that the bypass valve 44 is also partly
open. Likewise, the term open includes fully open, and/or partly open such that the
bypass valve 44 is also partly closed.

[0019] A storage device 46 may be provided to store power or energy received
from a power device 48. Energy stored in the storage device 46 may be delivered to the
drive mechanism 38 of the boost assist device 14 to drive the boost assist device and
cause it to deliver energy to the boost device 12 or the boost assist device 14 may deliver
energy needed elsewhere in the vehicle such as directly to the engine, which energy may

be in the form of compressed air. The storage device 46 may be communicated with the
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boost assist device 14 to provide energy to the boost assist device as a function of the
engine power demand and the potential boost device output or as otherwise needed. If,
based in instantancous engine and boost device operating conditions, the potential
instantaneous output of the boost device 12 is low compared to that needed to meet the
engine power demand, more energy may be provided to the boost assist device 14 so that
it, in turn, provides more energy to the boost device 12. If the potential instantancous
boost device output is higher relative to the engine power demand, less energy may need
to be delivered from the storage device 46 to the boost assist device 14, and in turn, to the
boost device 12.

[0020] In one implementation, the storage device includes an accumulator 46 and
the power device includes a fluid pump 48 that is communicated with and draws fluid
from an engine oil supply system 50. Of course, a storage device or accumulator 46 may
be implemented in other ways, including an eclectrical charge storage device and the
power device may include a battery, fuel cell, alternator, generator or other source of
electrical energy, by way of examples without limitation.

[0021] A check valve 52 may be provided between the pump 48 and accumulator
46 in a high-pressure fill line 54 to prevent back flow of fluid from the accumulator 46 to
the pump 48. A control valve 56 may be disposed between the accumulator 46 and the
boost assist device 14 in a high-pressure delivery line 58 to control the delivery of
pressurized fluid from the accumulator 46 to the boost assist device 14. Downstream of
the boost assist device drive mechanism 38, a drain line 60 may be provided that leads to
an engine oil sump 62 that, in turn, is communicated with an engine oil pump 64 and a

reservoir 66 of the engine oil supply system 50. In another embodiment, the drain line
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60 may lead to an engine oil supply or a separate oil supply, for example but not limited
to a separate tank with hydraulic fluid. The reservoir 66 may be communicated with the
inlet of the pump 48 through a low-pressure delivery line 68 and with the accumulator 46
through a pressure relief line 70. A check valve 72 may be disposed in the pressure relief
line 70 to limit the maximum pressure in the accumulator 46 and permit venting of the
accumulator 46 to the reservoir 66.

[0022] The engine system 10 may further include a controller 74 or control
system constructed and arranged to control or monitor various systems and components
in the engine system 10. For example, at sensor 76 the controller 74 may monitor and/or
be responsive to the boost pressure provided to an air cooler 78 immediately upstream of
the engine 16, at sensor 80 the pressure in the accumulator 46, at sensor 82 the
accelerator/throttle position, and at sensor 84 the pressure downstream of the boost assist
device compressor 40. The controller 74 may also be responsive to, actuate, or control
actuation of various components in the engine system 10 including at 86 the accumulator
control valve 56 to control the flow of pressurized fluid from the accumulator 46 into the
boost assist device 14, at 88 the bypass valve position, and at 90 actuation and operation
of the pump 48 such as by control of power to an electric motor of the pump 48. The
controller 74 or control system may be the same as or separate from the controller used to
control the engine 16, or a different vehicle controller(s) or control system(s) for one or
more other vehicle systems.

[0023] The controller 74 selectively actuates the pump 48 under certain operating
conditions so that fluid in the accumulator is delivered to the boost assist device 14 so

that the boost assist device can provide supplemental hydraulic energy or power for the
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boost device 12. Because actuating the pump 48 to provide a pressurized fluid charge to
the accumulator 46 requires energy and may therefore negatively impact vehicle
performance, the controller 74 may selectively actuate the pump 48 in certain operating
conditions. For example, the pump 48 may be actuated or controlled as a function of the
current engine power and the existing pressure within the accumulator 46. In this
manner, the controller 74 may control actuation of the pump 48 in response to a variety
of input signals or data collected from sensors and like devices such as those previously
set forth herein. The controller 74 may include any suitable processing devices for
executing computer readable instructions or the like, and any suitable memory device(s)
coupled to the processing device(s) for storing data and computer readable instructions.
The controller 74 may control the pump 48 based on information obtained that is
representative of the engine load. This information may be directly measured or
calculated or estimated from the fuel being commanded to the fuel injectors from the
engine controller, from the throttle position, boost or MAP sensors, or a turbocharger
compressor speed or from any other variety of actuator command signals (e.g. fueling,
VTG, etc.)

[0024] The target value of energy storage in the storage device (e.g. accumulator
46) may be determined as a function of the supplemental energy needed by the boost
device 12 to reduce or eliminate a lag in its output to the engine 16. This supplemental
energy is delivered from the boost assist device 14 to the boost device 12. In at least
certain vehicle applications, the required maximum duration of energy delivery to the
boost assist device turbine 38 may be less than two seconds. Of course, this will vary

according to the specific engine/vehicle application and can be determined by appropriate
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simulation and/or testing. In any event, the pump 48 can be sized to charge the
accumulator 46 to a desired target level or above in a relatively brief time interval, if
desired. For example, in at least one implementation, this time interval may be less than
about fifteen seconds, and may desirably be between two and ten seconds.

[0025] A method 92 of operating the engine system 10 is shown in Figure 2 and
begins at a start point 94. In step 96, when the engine 16 reaches idle speed after it has
started, the controller 74 may actuate the pump 48 to charge the accumulator 46 until the
target pressure is reached. Thereafter, during normal driving, whenever the pressure in
the accumulator 46 drops below its target value and the engine power is above a
threshold value, as shown in steps 98 and 100, a decision may be made to not actuate the
pump 48 and not refill or further charge the accumulator 46. In at least some
applications, this may be acceptable because little or no hydraulic boost assist may be
required above a certain engine power level, and there is a minimum period of time
before the boost device 12 (e.g. turbocharger) will slow down enough to require any
boost assist. This will improve fuel-efficiency because the vehicle alternator load will
not be increased during vehicle acceleration or high power driving situations. Further, in
step 102, whenever the controller 74 senses that the throttle is closed such that the vehicle
is either coasting in gear or braking in gear, the pump 48 will be actuated until the target
pressure in the accumulator 46 is reached. The pump 48 may be actuated even if the
pressure in the accumulator 46 is above its target value to take advantage of desirable
charging conditions when engine power is not demanded by the driver.

[0026] Finally, during normal driving, whenever the pressure in the accumulator

46 is below its target value (as determined in step 98) and the engine power is below a
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threshold value (as determined in step 100), the pump 48 may charge the accumulator 46
at least to the target pressure. This will ensure that when additional power is demanded
by the driver, the necessary pressure can be provided from the accumulator 46 to the
boost assist device 14 to eliminate or reduce lag in the turbocharger 12 during low power
driving situations.

[0027] Referring now to Figure 3, a method 110 for controlling the pump 48 and
charging the accumulator 46 may be provided. The method 110 may include a start point
112 and a step 114 may include determining whether the energy stored in the
accumulator 46 is greater than or equal to a threshold or maximum energy storage limit.
If it is, the accumulator 46 should not be charged, since doing so would further increase
the pressure in the accumulator 46 which may be unnecessary for system operation and
hence, a waste of energy, and may in any event simply cause the accumulator 46 to be
vented to the reservoir 66 through the check valve 72 and thereby waste energy.

[0028] A step 116 may include determining energy status of the accumulator (e.g.
whether the energy stored in the accumulator 46 is below a target value or a minimum
value required for desired vehicle performance). If the power level or energy in the
accumulator is below the target value, then the pump 48 may be actuated by the
controller 74 to provide a pressurized fluid charge to the accumulator 46. If it is not, then
a step 118 may include determining whether the vehicle is braking or coasting in gear
such that energy may be diverted from the engine 16 to charge the accumulator 46
without interfering or inhibiting the engine performance. Accordingly, in such
circumstances, when the accumulator energy level is below the maximum energy storage

limit or threshold it may be desirable to store additional energy in the accumulator 46.

10
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Indeed, during vehicle braking, the energy required to charge the accumulator 46 could
come entirely from energy that would otherwise be wasted in the heat of braking. In this
manner, the energy used to charge the system (e.g. accumulator) may come without any
engine performance loss. If the vehicle is not braking or coasting in gear, then a decision
may be made to not charge the system, as noted in Figure 3. So, on average, charging the
accumulator 46 during vehicle coasting may be better than charging during powered
vehicle driving, but not as good as charging the system during vehicle braking.

[0029] As shown in the method 120 of FIG. 4, more than one level of charging
may be defined. The method 120 begins at a start point 122 and may include the same
steps 114, 116 as set forth with regard to the method 110 of FIG. 3. A step 124 may
include determining if the vehicle is braking and in gear. If yes, then a first level of
charging of the accumulator 46 may be implemented. If the vehicle is not braking in
gear, a step 126 may include determining whether the energy level in the accumulator 46
is below a second threshold or a coasting high limit. If the energy level in the
accumulator 46 is above the second threshold, then a decision may be made not to charge
the accumulator 46. If the energy is below the second threshold, then in step 128 a
determination may be made whether the vehicle is coasting in gear. If it is, then the
accumulator 46 may be charged at least to the second threshold and if not, then the
accumulator 46 is not charged.

[0030] In this manner, a first level or higher level of energy storage or
accumulator charging may be undertaken during vehicle braking and thereby use energy
that would otherwise be lost in the act of braking. A second or lower level of energy

storage or accumulator charging may be used when the vehicle is coasting to avoid or

11
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reduce undesirable parasitic energy loss from the engine 16 due to charging the
accumulator 46. This may be desirable because charging the accumulator 46 during
coasting of the vehicle may undesirably slow the vehicle. It should be recognized that, in
some instances, the driver’s intention may be to slow down as the vehicle is coasting. In
that situation, the parasitic energy loss required to charge the system may be desirable to
the driver.

[0031] Accordingly, in at least one implementation, the controller 74 will ensure
that the minimum energy required so that the boost assist device 14 can adequately assist
the boost device 12 is always stored in the accumulator 46. And when free energy is
available, such as during at least certain vehicle operating conditions (for example, during
vehicle braking), the controller 74 will attempt to store additional energy. In one
implementation, the controller 74 will actuate the pump 48 to charge the accumulator 46
when the energy status of the storage device is below a target value regardless of the
vehicle operating state and hence regardless of the energy penalty. This ensures that the
boost assist device 14 is ready to provide energy the boost device 12 when needed. Once
the energy storage is above some minimum target value, the controller 74 might be
arranged to charge the accumulator 46 only when the vehicle is not drawing power from
the engine 16. The controller 74 may continue this charging strategy and operation until
the accumulator 46 or other storage device reaches its maximum allowable energy
storage capacity or a maximum threshold. Further, because the additional energy for the
boost assist device 14 may come from free energy such as energy that would otherwise
be lost in the act of braking, the engine system 10 may actually reduce the total engine

energy usage under at least some operating conditions.

12
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[0032] The above description of engine system and method embodiments is
merely exemplary in nature, and, thus, variations thereof are not to be regarded as a
departure from the spirit and scope of the invention. For example, while some
embodiments discussed herein included an accumulator to store pressurized fluid, any
energy storage device could be used. Such energy storage devices may store an electrical
charge for delivery of electrical energy to the boost device. In such an embodiment, the
accumulator and pump may be replaced with a battery, capacitor and alternator, generator
or other source of electrical energy creation and storage. Still further, the pump may
comprise an existing vehicle pump such as a transmission fluid pump. If desired or
necessary, a valve could be controlled to establish a priority of fluid flow to ensure, in
one example, that the vehicle transmission is first provided with its pressurized fluid
needs before fluid is diverted to the accumulator or other storage device. The fluid
provided could also comprise other existing vehicle fluids like diesel fuel from a vehicle
fuel system. In that example, the pump may be an existing fuel pump, or an additional
pump added to the engine system. A priority or control valve may also be employed to
ensure that the fuel demand of the engine is first met, and/or to selectively control the

actuation of the boost assist device 14.

13
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CLAIMS

What 1s claimed is:

1. A method, comprising:

selectively actuating a power device to provide energy to a storage device as a
function of at least one of the current energy status of the storage device or a condition of
engine or vehicle operation; and

selectively providing energy from the storage device to a boost assist device that
is communicated with a boost device in at least certain engine or vehicle operating
conditions to enable an increased output of the boost device, the energy provided from
the boost assist device to the boost device being supplemental to the normal energy

supply to the boost device.

2. The method of claim 1 wherein the power device is a source of electrical energy

and the storage device is capable of storing an electrical charge.

3. The method of claim 1 wherein the power device is a fluid pump and the storage

device is capable of storing fluid under pressure.

4. The method of claim 1 wherein selectively actuating the power device is

accomplished, in at least some operating conditions of the engine, when the energy status

of the storage device is below a target value.

14
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5. The method of claim 4 wherein selectively actuating the power device is
accomplished when the energy status is below the target value and the engine power is

below a threshold.

6. The method of claim 4 wherein selectively actuating the power device is

accomplished whenever the energy status of the storage device is below a target value.

7. The method of claim 1 wherein selectively actuating the power device is
accomplished when the energy status of the storage device is below a maximum
threshold and a vehicle associated with the engine is not actively drawing power from the

engine.

8. The method of claim 4 wherein selectively actuating the power device is
accomplished when the energy status of the storage device is above the target value but
below a maximum threshold, and a vehicle associated with the engine is not actively

drawing power from the engine.

9. The method of claim 1 wherein selectively actuating the power device is

accomplished when the energy status of the storage device is below a maximum

threshold and a vehicle associated with the engine is braking.

15
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10. The method of claim 7 wherein a first level of energy is provided to the storage
device when the vehicle is coasting and a second level of energy is provided to the

storage device when the vehicle is braking.

11. The method of claim 10 wherein the second level of energy is higher than the first

level of energy.

12.  The method of claim 7 which also includes:

determining if the vehicle is in gear and braking and providing energy to the
storage device if the vehicle is in gear and braking;

determining if the energy status of the storage device is below a second threshold
at least when the vehicle is in gear and not braking; and

providing energy to the storage device when the vehicle is coasting, the energy

status of the storage device is below the second threshold and the vehicle is not braking.

13. A system for an engine, comprising:

a boost device having an output that is delivered to the engine to support
operation of the engine;

a boost assist device communicated with the boost device to provide supplemental
power to the boost device;

a storage device adapted to store energy and selectively communicated with the

boost assist device to provide energy to the boost assist device; and

16
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a power device communicated with the accumulator and actuated to deliver

energy to the storage device.

14. The system of claim 13 which also comprises a controller to selectively actuate
the power device whereupon in at least certain operating conditions energy in the storage
device is delivered to the boost assist device to provide supplemental energy to the boost

device.

15. The system of claim 13 wherein the storage device includes an accumulator,
energy stored by the accumulator includes pressurized fluid, and the power device

includes a pump that provides pressurized fluid to the accumulator.

16. The system of claim 15 which also comprises a controller and wherein the
controller is responsive to the pressure of fluid in the accumulator and, in at least some
operating conditions of the engine, the controller actuates the pump to deliver fluid to the

accumulator when the pressure in the accumulator is below a target value.

17. The system of claim 16 wherein the target value is determined as a function of the

energy needed by the boost device to reduce or eliminate a lag in its output to the engine.

18. The system of claim 13 wherein the controller is responsive to at least one

condition of engine or vehicle operation and actuates the power device to enable or cause

17
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the delivery of energy to the storage device as a function of said at least one condition of

engine or vehicle operation.

19. The system of claim 18 wherein said at least one condition of engine or vehicle
operation includes engine power and the controller actuates the power device when

engine power is below a threshold.

20. The system of claim 16 wherein the controller is also responsive to engine power
and actuates the pump to deliver fluid to the accumulator when the pressure in the

accumulator is below the target value and the engine power is below a threshold.

21. The system of claim 20 wherein the controller does not actuate the pump when

the pressure in the accumulator is below the target value if the engine power is above the

threshold.

22.  The system of claim 15 wherein the pump has an output sufficient to provide fluid
in the accumulator at a pressure at least equal to the target value after less than 15

seconds of actuation of the pump.

23. The system of claim 22 wherein the pump has an output sufficient to provide fluid

in the accumulator at a pressure at least equal to the target value after between 1 and 10

seconds of actuation of the pump.

18
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24. The system of claim 15 wherein the pump is driven by an electric motor.

25. The system of claim 13 wherein the boost device is a hydraulically assisted
turbocharger.

26.  The system of claim 13 wherein the boost device is a hydraulically powered
COMpressor.

27. The system of claim 14 which also includes a controller selectively

communicating the storage device with the boost device.

28. The system of claim 27 wherein the storage device is communicated with the
boost assist device to provide energy to the boost assist device as a function of the engine

power demand and the potential boost device output.

29. The system of claim 27 wherein the controller selectively communicating the
storage device with the boost device is the same controller as the controller that

selectively actuates the power device.

30.  The system of claim 27 wherein the controller selectively communicating the

storage device with the boost device is in the same control unit as the controller that

selectively actuates the power device.

19
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31. The system of claim 27 wherein the controller selectively communicating the
storage device with the boost device is separate from the controller that selectively

actuates the power device.

32. The system of claim 15 wherein the pump also supplies fluid to a transmission

associated with the engine.

33.  The system of claim 32 which also includes a valve between the pump and the

accumulator to control fluid flow between them.

34. The system of claim 32 wherein the position of the valve is controlled to permit
fluid flow to the accumulator when the transmission fluid pressure is above a target for

the instantaneous transmission operation.

35.  The system of claim 15 wherein the pressurized fluid is diesel fuel from a fuel

system associated with the engine.

36.  The system of claim 35 wherein the pump also supplies diesel fuel to the engine

to support operation of the engine.

37.  The system of claim 13 wherein the energy stored in the storage device is

electrical and the power device delivers an electrical charge or current to the storage

device.
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38. A method for assisting operation of an engine, comprising:

providing a boost device having an output that is delivered to the engine to
support operation of the engine;

providing a boost assist device communicated with the boost device to provide
supplemental power to the boost device;

providing a storage device adapted to store energy;

selectively communicating the storage device with the boost assist device to
provide energy to the boost assist device;

providing a power device communicated with the accumulator; and

actuating the power device to deliver energy to the storage device.

39.  The method of claim 38 which also comprises:

providing a controller; and

causing the controller to selectively actuate the power device whereupon in at
least certain operating conditions energy in the storage device is delivered to the boost

assist device to provide supplemental energy to the boost device.

40. The method of claim 38 wherein the storage device includes an accumulator, and

the method includes delivering pressurized fluid to the accumulator.

41. The method of claim 40 which also comprises:
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providing a controller responsive to the pressure of fluid in the accumulator; and
causing the controller to selectively actuate the power device to deliver fluid to

the accumulator when the pressure in the accumulator is below a target value.

42. The method of claim 41 which also includes determining the target value as a
function of the energy needed by the boost device to reduce or ecliminate a lag in its

output to the engine.

43. The method of claim 38 wherein the controller is responsive to at least one
condition of engine or vehicle operation and which also comprises actuating the power
device to enable or cause the delivery of energy to the storage device as a function of said

at least one condition of engine or vehicle operation.

44. The method of claim 43 wherein said at least one condition of engine or vehicle
operation includes engine power and actuating the power device is performed when

engine power is below a threshold.

45.  The method of claim 41 wherein the controller is also responsive to engine power

and the controller actuates the pump to deliver fluid to the accumulator when the pressure

in the accumulator is below the target value and the engine power is below a threshold.
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46. The method of claim 45 wherein the controller does not actuate the pump when

the pressure in the accumulator is below the target value if the engine power is above the

threshold.

47. A method, comprising:

selectively providing energy to a storage device as a function of at least one of the
current energy status of the storage device or a condition of engine or vehicle operation;
and

selectively providing energy from the storage device to a boost assist device that
is communicated with a boost device in at least certain engine or vehicle operating
conditions to enable an increased output of the boost device, the energy provided from
the boost assist device to the boost device being supplemental to the normal energy

supply to the boost device.

48.  The method of claim 47 wherein the energy provided to the storage device is

electrical energy and the storage device is capable of storing an electrical charge.

49.  The method of claim 47 which also includes a power device including a fluid

pump and the storage device is capable of storing fluid under pressure.

50.  The method of claim 49 wherein the power device is selectively actuated, in at

least some operating conditions of the engine, when the energy status of the storage

device is below a target value.
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51. The method of claim 50 wherein selectively actuating the power device is
accomplished when the energy status is below the target value and the engine power is

below a threshold.

52. The method of claim 50 wherein selectively actuating the power device is

accomplished whenever the energy status of the storage device is below a target value.

53.  The method of claim 47 wherein energy is provided to the storage device when
the energy status of the storage device is below a maximum threshold and a vehicle

associated with the engine is not actively drawing power from the engine.

54.  The method of claim 50 wherein selectively actuating the power device is
accomplished when the energy status of the storage device is above the target value but
below a maximum threshold, and a vehicle associated with the engine is not actively

drawing power from the engine.

55.  The method of claim 47 wherein energy is provided to the storage device when a
vehicle associated with the engine is braking, and the energy provided to the storage
device includes energy that would have otherwise been lost in the act of braking the

vehicle.
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56.  The method of claim 53 wherein a first level of energy is provided to the storage
device when the vehicle is coasting and a second level of energy is provided to the

storage device when the vehicle is braking.

57.  The method of claim 56 wherein the second level of energy is higher than the first

level of energy.

58.  The method of claim 54 which also includes:

determining if the vehicle is in gear and braking and providing energy to the
storage device if the vehicle is in gear and braking;

determining if the energy status of the storage device is below a second threshold
at least when the vehicle is in gear and not braking; and

providing energy to the storage device when the vehicle is coasting, the energy

status of the storage device is below the second threshold and the vehicle is not braking.

59.  The system of claim 15 wherein the pump also supplies fluid to a power steering

system associated with the engine.

60.  The system of claim 59 which also includes a valve between the pump and the

accumulator to control fluid flow between them.
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61. The system of claim 59 wherein the position of the valve is controlled to permit
fluid flow to the accumulator when the power steering fluid pressure is above a target for

the instantaneous power steering operation.
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