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INTEGRATED GENERATOR AND MOTOR PUMP

CLAIM OF PRIORITY

The present application claims the benefit of the filing date of U.S. Provisional

Application No. 61/428,033, filed 29 December 201 0, in the name of Darrel F.

Greene, having the title "INTEGRATED GENERATOR AND MOTOR PUMP",

the entire contents of which are hereby incorporated by reference for all

purposes.

FIELD OF THE DISCLOSURE

The present disclosure generally relates to an operable electric-driven pump for

use on a vehicle such as an automobile, truck, van, utility, fleet, cargo or the

like. More particularly, the present disclosure relates to an improved motor and

pump having particular applicability a hybrid-electric vehicle powertrain.

BACKGROUND

It is generally known to have a power take off from an engine of a vehicle such

that the engine drives a generator (or alternator) to generate electricity. The

generated electricity can be used to power the electrical systems of the vehicle

and can also be supplied to an electric motor. The electric motor can be used

for driving various devices, such as a pump. The efficiency and size of the

existing electrical motors for operating the pumps for the engine is based and

dependent upon the known alternator performance and vehicle voltage levels.

Despite these known systems, there long remains a significant need to

optimize the cooling or lubrication of systems of the engine by providing

variable flow/pressure pumps required to deliver the needs of the engine,

independent of engine speed. Further, the long and well known need to make

vehicles more fuel efficient continues to increase with the increasing cost of

fuel to operate the engine.

Electric motor pumps driven from the vehicle alternator at vehicle level voltage,

typically operate at around 12 volts direct current, and use proven technology

and an electrical motor and a controller to obtain the existing efficiency level.

However, the known electric motor pumps and systems are relatively

complicated and include relatively expensive electronics. Further, the known



devices are relatively large in size and inefficient when considering the total

system and its power draw from the alternator. Accordingly, there long remains

a significant need to improve such devices.

SUMMARY

[0005] In one exemplary embodiment, there is disclosed an engine having an

electrically driven pump having a pump speed separate from engine speed. In

one particular exemplary embodiment, there is disclosed an engine having an

electrical system wherein the motor for the pump is isolated from the existing

electrical system of the engine and can be operated at a different voltage than

the vehicle and its electrical system. In one particular exemplary embodiment,

the generator and motor components are combined to provide power to a

pump independent of the vehicle alternator to provide higher voltage to be

supplied to the electric motor of the pump than standard voltages used in

known vehicle applications.

[0006] In one particular exemplary embodiment, there is disclosed a combination

motor and pumping system for use in a vehicle, the vehicle including a vehicle

electrical system, the combination motor and pumping system includes a

secondary electrical generation device in communication with a vehicle engine

and adapted to generate and supply electrical power to the combination motor

and pumping system^ In the embodiment, the motor is for operating the fluid

pump for supplying a fluid to the engine of the vehicle and the motor is in

electrical communication with the secondary electrical generation device and

wherein the secondary electrical generation device supplies a voltage to the

motor of the combination motor and pumping system wherein the supplied

voltage is higher than the voltage used in the vehicle electrical system. In a

more particular exemplary embodiment the secondary electrical generation

device is a claw pole generator combined with a brushless rotor for generating

a 3-phase voltage source. Further, the combination motor and pumping system

is combined with a vehicle engine control unit and the secondary electrical

generation device is amplitude controlled by a pulse-width-modulation output

from the vehicle engine control unit.



In one particular exemplary embodiment, the system and motor are operated

wherein the phases of alternating current directly provide motor commutation

and phase connections, wiring connections, or both, to change the motor

speed of the electric motor of the fluid pump. In another exemplary

embodiment an amplitude of an alternating current (AC) signal is used to

control the motor of the fluid pump. Further, in another exemplary embodiment

of the present invention, the combination motor of fluie pump include a closed

feedback loop controller for controlling the motor and pump operation wherein

the operation is controlled using any one or more (in any combination) of a

motor speed, a coolant temperature, a fluid pressure flow, for controlling the

operation of the system.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial, schematic diagram view of an integrated generator and

motor pump system according an exemplary embodiment.

DETAILED DESCRIPTION

A pump may be used in a vehicle for providing a variety of functions including

pumping water for the coolant system of the vehicle or pumping oil for the

engine and/or transmission among other applications. The present invention

contemplates a secondary electrical generation device for use and adapted to

generate electrical power for the pumping system (e.g. fluid pump). It is also

contemplated that secondary electrical generation device provides power for a

motor for operating a fluid pump, the fluid pump for supplying a fluid to the

engine of the vehicle, wherein preferably the secondary electrical generation

device supplies a voltage to the motor higher than the voltage used in other

vehicle electrical system. It is contemplated that the generation device and the

motor could be combined into a single unit.

Referring to FIG. 1 there is shown a partial, schematic diagram view of a

combination generator (e.g. secondary electrical generation device 15) and

electric motor 16. In this example, a claw pole generator 1 is combined with a

brushless rotor 24, generating a 3-phase voltage source which is preferably

amplitude controlled by pulse-width-modulation (PWM) output from vehicle

engine control unit (ECU 30), for example via control leads 14. The amplitude



controlled 3-phase voltage source preferably drives a brushless inductive motor

16 (e.g. via a multiphase connection 18) such that a load is taken off the

vehicle alternator (not shown) and made separately usable. The combination

device 10 is preferably in communication with a vehicle motor (not shown) via a

pulley system 20 and pumps fluid (flow) via the use of a fluid pump 22.

[0001 1] As such, it should be understood that the present disclosure, as shown in FIG.

1, integrates an electrical generator into the motor and pump (wherein the

pump is to be driven by the engine in any known or appropriate manner, as

represented by the pulley in FIG. 1) to supply the electrical motor of the pump

with a dedicated power source which can be at a higher (or secondary) voltage

than existing vehicle voltage and/or can be used to provide a simpler electronic

control of the pump. Further, with the integration of the additional electrical

generator in the motor of the motor and pump combination, it is anticipated that

it will be possible to share windings on common stators or rotors, to share

magnetic cores or laminations, and to wind multiple components in single

assembly (and operation) to limit and/or avoid discrete generator to motor

wiring.

[00012] In the one embodiment of FIG. 1, it should be understood that by combining the

generator and electric motor for operating a pump (not shown) a much higher

than normal voltage can be produced and fed to the electric motor of the pump,

allowing the motor to be relatively much smaller than if running off standard

vehicle voltage. Further, in this embodiment, the internal generator could run

at lower currents than the vehicle alternator, and lower currents still if the

voltage is made higher (even up to hundreds of volts or more). In this

embodiment, there would be less power loss in the rectifiers and resulting in

improved overall system efficiency.

[00013] In one embodiment, it should be understood that in the embodiment of FIG. 1,

it is possible that either motor speed or, more preferably, the coolant

temperature (or, the oil pressure/flow if applied to oil pump) can be used to

close a feedback loop (i.e. voltage fluctuations are compensated for) for

controlling the operation of the motor and pump.



In one embodiment, it is anticipated that the generator could possibly be left

un-rectified (i.e., there would be no diodes to transform AC to DC). Further, if

the claw-pole generator is used, the field current could be simply varied by the

vehicle ECU to create a single or multiphase AC supply that can be varied in

amplitude. Such an AC supply can then be directly fed to the electric motor and

be regulated by the vehicle ECU again, in terms of system level output (e.g.,

temperature, pressure, flow, etc.).

In another embodiment, commutation circuitry, internal ECU controllers and

complicated circuitry may possibly avoided if the pump motor can be directly

driven by the generator using AC phases to directly provide motor commutation

and phase or wiring connections to change motor speed (i.e. # of poles of

generator different than motor). In another embodiment, it is possible to use the

amplitude of AC signal to control the motor such as an inductive motor (where

slip is allowed).

In one embodiment, it is anticipated that cooling of the generator could be

provided by a coolant (or oil), if necessary or desired. Additionally, in one

exemplary embodiment, it is anticipated that unique layouts may be realized as

the pulley connection to the engine and pump impeller need not be co-axial

(i.e. may be off-set or at some angle) such that better packaging of the engine

may be accomplished.

In alternative exemplary embodiments, very simple embodiments of the

integrated generator and motor may be realized using rotating magnetic fields

and disc-type motors, including eddy-current type, where slip can be allowed.

In each of the above embodiments, it is believed that the electric fluid pump

which uses electricity generated internally by mechanical means for providing a

controllable variable flow or pressure of the pump is accomplished. For

example, an electric fluid pump having electricity generated internally by

mechanical means for providing a controllable variable flow or pressure of the

pump is accomplished and/or an electric fluid pump having a generator

integrated with a motor for supplying electricity to the motor for providing a

controllable variable flow or pressure of the pump is accomplished.



The present disclosure is described in an illustrative manner. It is to be

understood that the terminology used is intended to be in the nature of words of

description used in the broadest sense or meaning, unless otherwise stated,

rather than in a limited or narrow interpretation. It is also to be understood that

many modifications and variations of the present disclosure are possible in light

of the above disclosures and teachings. Therefore, it should be readily

understood that the invention claimed below may be practiced other than as

specifically described and still be covered by the following claims.



CLAIMS

CLAIM:

1: A combination motor and pumping system for use in a vehicle, the vehicle

including a vehicle electrical system, the system comprising:

a secondary electrical generation device in communication with a vehicle

engine, adapted to generate electrical power for the combination motor and

pumping system; and

a motor for operating a fluid pump, the fluid pump for supplying a fluid to

the engine of the vehicle, the motor in electrical communication with the

secondary electrical generation device;

wherein the secondary electrical generation device supplies a voltage to

the motor higher than the voltage used in other vehicle electrical system.

2: The system according to claim , wherein the secondary electrical generation

device comprises a claw pole generator combined with a brushless rotor and

generating a 3-phase voltage source.

3: The system according to claim 2, wherein the vehicle includes a vehicle engine

control unit and wherein the secondary electrical generation device is amplitude

controlled by a pulse-width-modulation output from the vehicle engine control unit.

4: The system according to any of the preceding claims, wherein the phases of

alternating current directly provide motor commutation and phase connections, wiring

connections, or both to change motor speed of the electric motor of the fluid pump.

5: The system according to any of the preceding claims, wherein an amplitude of

AC signal is used to control the motor of the one or more electric fluid pumps.

6: The system according to any of the preceding claims, wherein motor speed, a

coolant temperature, a pressure/flow, and any combination thereof is used to close a

feedback loop for controlling the operation of the motor and pump.
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