
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
9 October 2008 (09.10.2008) PCT WO 2008/121378 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
F03D 9/00 (2006.01) kind of national protection available): AE, AG, AL, AM,

AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY,BZ, CA,
(21) International Application Number: CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,

PCT/US2008/004153 EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,

(22) International Filing Date: 31 March 2008 (3 1.03 .2008) LK, LR, LS, LT, LU, LY,MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,

(25) Filing Language: English PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,

(26) Publication Language: English
ZA, ZM, ZW

(30) Priority Data:
60/953,331 31 March 2007 (3 1.03 .2007) US (84) Designated States (unless otherwise indicated, for every

60/953,206 31 July 2007 (3 1.07.2007) US kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

(71) Applicant (for all designated States except US): MDL EN¬ ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

TERPRISES, LLC [US/US]; 117 Bryn Mawr Dirve Se, European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

Albuquerque, NM 87106 (US). FR, GB, GR, HR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,

(72) Inventors; and CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
(75) Inventors/Applicants (for US only): BACA, Anthony,

Michael [US/US]; 5322 Hatttiesburg Nw, Albuquerque, Declarations under Rule 4.17:
NM 87120 (US). WICHERS, Donald [US/US]; 11 16 — as to applicant's entitlement to apply for and be granted a

Landman Drive Ne, Albuquerque, NM 871 12 (US). patent (Rule 4.17(U))

ORITZ, Luis, M. [US/US]; 7005 Vista Del Arroyo — as to the applicant's entitlement to claim the priority of the

Avenue Ne, Albuquerque, NM 87109 (US). earlier application (Rule 4.17(Hi))

(74) Agent: ORTIZ, Luis, M.; Ro. Box 4484, Albuquerque, Published:
NM 87196-4484 (US). — with international search report

(54) Title: WIND-DRIVEN ELECTRIC POWER GENERATION SYSTEM

(57) Abstract: A system generating electrical power from wind includes a cowling to capture wind and directs it into a tubular
housing. At least one fixed helical vane can be integrated into the inner surfaces of the tubular housing in a spiral, adapted to
further direct the captured wind into a spiraled air flow and focus the wind directly onto electrical generator fan blades located near
an exhaust of the system. A generator cone can be mounted at the front of the generator or fan blades facing air passing through
the tubular housing. As air passes over the generator cone it can experience compression between the generator cone and housing
resulting in increased pressure and velocity of the air, thereby increasing rotational speed of the generator blades and generator as the
compressed air passes through the blades and exits the system's exhaust. The system can be used for fixed or mobile applications.



WIND-DRIVEN ELECTRIC POWER GENERATION SYSTEM

TECHNICAL FIELD

[001] Priority is claimed to provisional patent application 60/921 ,331,

filed 03/31/2007, and also to provisional patent application 60/953,206, filed

07/31/2007, both herein incorporated by reference.

TECHNICAL FIELD

[002] The present invention is generally related to renewable energy

systems. More particularly, the present invention is related to wind power

generator systems adapted for fixed and mobile electrical power generation

systems and applications.

BACKGROUND OF THE INVENTION

[003] Wind is a force of nature that is all around us. It is harnessed to

sail ships, pump water, and create electricity, just to name a few. Recent

events in the world have highlighted the need for alternative methods of

power production, whether it is from the wind, the sun, water, or organic

matter. Changes in battery storage capacity and life and generator efficiency

have made it so that individuals desiring to supplement their energy

requirements may do so at a much more affordable cost over 15 years ago.

[004] In general, electric power generation systems can be classified

into hydroelectric power generation, thermal power generation, nuclear

power generation, solar power generation, biofuel power generation and

wind power generation using wind energy. Wind energy is limitless, purely

domestic renewable energy that is freely available in the world. The wind

power generation system faces some difficulty in its stability due to

fluctuation in direction and speed of air. Wind energy has been used as a

source of power for sailing ships for several thousands of years, and until



recently, we have been using it in water pumping and operating flour mills.

Recently, many new ideas and theories for windmill and wind power

generation have surfaced, like propeller shaped blades as part of large,

scaled power generators that rotate based on aerodynamics of the blade

designs.

[005] Wind generated power has been used as a source of electricity

that can be used directly by buildings and other fixed infrastructure, or has

been fed directly into public utility system grids for distribution and use by

public utility customers. Wind generated electrical power will continue to find

uses as its need increases at all levels and types of consumption and as an

alternative energy to fossil fuels.

[006] It is known in the art that the propeller of a wind power

generator should ideally be positioned in the path of the flowing air. In most

systems currently being deployed internationally, propellers and generators

can reach height greater than 100 feet and rotational diameters greater than

50 ft.. Propellers currently used with wind power generators are designed in

such a way to produce power output as various wind speed conditions press

against propeller blades.

[007] Systems are needed that are smaller than is currently is wide

use, and can remain effective as electrical power generators at various wind

speeds. There is also more specifically a need for smaller, less visually

intrusive systems for fixed residential, commercial and mobile applications.

With the current invention a system is presented that can less expensively

generate electrical energy from wind. Power generated by the present

invention can be utilized in fixed as well as mobile applications.



BRIEF SUMMARY

[008] The following summary is provided to facilitate an

understanding of some of the innovative features unique to the embodiments

disclosed and is not intended to be a full description. A full appreciation of

the various aspects of the embodiments can be gained by taking the entire

specification, claims, drawings, and abstract as a whole.

[009] It is therefore an objective of the present invention to provide

an improved wind power electrical generating system.

[0010] It is another objective of the present invention to provide a wind

driven electric power generator system useful for static and mobile

applications.

[001 1] In accordance with a feature of the present invention, a system

generating electrical power from wind includes a cowling located at a first

end of a tubular housing to capture wind and directs it into the tubular

housing.

[0012] In accordance with another feature of the present invention, at

least one fixed helical vane can be integrated into the inner surfaces of the

tubular housing in a spiral, adapted to further direct the captured wind into a

spiraled air flow and focus the wind directly onto fan blades connected to an

electrical generator located near a second end of the tubular housing where

air is exhausted from the tubular housing.

[0013] In accordance with another feature of the present invention, a

conical flange can be formed at the second end of the unit, said conical

flange adapted to protect the can blades and also enables air to escape from

the unit without interruption from exterior wind source moving along the sides

of the unit.



[0014] In accordance with another feature of the present invention, a

cone can be mounted at the front of the generator or fan blades facing air

passing through the tubular housing. As air passes over the generator cone it

can experience compression between the generator cone and housing

resulting in increased pressure and velocity of the air, thereby increasing

rotational speed of the generator blades and generator as the compressed

air passes through the blades and exits the system's exhaust.

[0015] In accordance with another feature of the present invention, the

system can be rotatably mounted on top of a pole for fixed residential or

commercial applications. Mounting of the unit to poles, rooftops, beams and

other fixed hardware can be facilitated with bearing and mounts that can

withstand extreme fluctuations and high stress.

[0016] In accordance with another feature of the present invention,

electrical contact discs (plates) can be provided that facilitate electrical

connections between the generator and external modules (e.g., batteries,

converters, etc.) and prevent wire tangling. Sealed electrical contact dies

can be integrated with the bearing and mounting mechanism adapted to

rotatably mount the housing to a pole.

[0017] In accordance with another feature of the present invention, a

fin can be provided in fixed attachment to a second end of the power

generating system near the second end of the tubular housing to direct the

front of the tubular housing into approaching wind by rotating the housing on

a pole, thereby enabling the system to receive the maximum amount of

available wind into the system.

[0018] In accordance with another feature of the present invention, the

system can be integrated near the front of a moving vehicle to capture air as

the vehicle moves forward, thereby generating electrical power from air for a

load, such as hybrid vehicle batteries.

[0019] In accordance with another feature of the present invention,



generated electrical power can be routed via electrical connections from the

generator for direct storage in and then for later use from storage batteries.

[0020] In accordance with another feature of the present invention,

power conditioning can be provided to generated power if necessary using

conditioning circuits known in the art (e.g., filtering circuits). The size of the

present system is scalable to meet delivery requirements.

[0021] In accordance with another feature of the present invention, the

housing can be made of a tough light weight metal or a composite that will

be able to withstand harsh environments while meeting the highest of

standards.

[0022] In accordance with another feature of the present invention, a

cone can be located at the front of the generator/fan with its point facing

facing incoming air/wind to cause the wind/air to flow directly onto fan blades

and not encounter a flat surface typically associated with the back of a

generator or center portion of a fan wherefrom blades extend. Pressure

caused between the inner surface of the housing tubing and the

cone/generator can force air directly onto the generator fan blades and

outward past the fan blades where the air can be exhausted from the second

end of the housing.

[0023] In accordance with another feature of the present invention, a

cupped fan blade can be included to enhance the effect of air pressure on

the fan blades and ultimately as rotation of the generator.

[0024] In accordance with another feature of the present invention, a

clutching mechanism and/or mechanical breakaway can be provided to

accommodate conditions where the wind speed exceeds rotational

capabilities of the generator and/or power output requirements/thresholds.

Clutching can be provided in the form of a fan blade assembly designed with

materials that can flex above threshold rotational speeds (RPMs) in order to

prevent operation of the generator above damage causing thresholds,



design parameters and generator capacity limits.

[0025] In accordance with another feature of the present invention, an

electronic starting circuit can be provided in order to facilitate initial starting of

the generator from periods when the generator is idle (e.g., no rotation due

to lack of wind). The electronic starting system can provide an initial release

of electrical energy to the windings in the generator to thereby reduce the

amount of wind required to spin-up or start rotation of the generator.



BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying figures, in which like reference numerals

refer to identical or functionally-similar elements throughout the separate

views and which are incorporated in and form a part of the specification,

further illustrate the embodiments and, together with the detailed description,

serve to explain the embodiments disclosed herein.

[0027] FIG. 1 illustrates a block diagram of a wind driven electrical

power generating system, which can be implemented in accordance with

features of the present invention;

[0028] FIG. 2 is an illustration of a wind driven electrical power

generating system, which can be implemented in accordance with features

of the present invention;

[0029] FIG. 3 illustrates a view of the first end of the wind driven

electrical power generating system looking into the cowling through the

inside of the tubular housing past helical vanes towards the fan, in

accordance with features of the present invention;

[0030] FIG. 4 illustrates a view of the first end of the wind driven

electrical power generating system such as that shown in FIG. 3, including a

fin and conical flange located near the second end of the system, in

accordance with features of the present invention;

[0031] FIG. 5 illustrates a side view of wind driven electrical power

generating system including a fin and conical flange located near the second

end of the system with wind directing the cowling located at the first end of

the tubular housing into oncoming wind, in accordance with features of the

present invention;



[0032] FIG. 6 illustrates a fan with cupped fan blades, in accordance

with features of the present invention;

[0033] FIG. 7 illustrates a turbulent flow of air flowing through a tubular

housing without a cowling, and a laminar flow of air flowing through a tubular

housing of wind driven electrical power generating system using a cowling to

capture wind and direct it into the housing, which can be implemented in

accordance with a preferred embodiment;

[0034] FIG. 8 illustrates three phenomena that can occur with wind

directed toward a cowling a cowling design of a wind driven electrical power

generating system, which can be implemented in accordance with a

preferred embodiment;

[0035] FIG. 9 illustrates surfaces of a electrical contact disc system

that can be used in combination with a bearing system to mount a wind

generator to a pole and prevent wire tangling, in accordance with features of

the present invention;

[0036] FIG. 10 illustrates the electrical contact disc system shown in

FIG. 9 in use with a bearing system to mount a wind power generator to a

pole, in accordance with features of the present invention;

[0037] FIG. 11 illustrates a high level flow chart of operations

depicting a wind driven electrical power generating method, which can be

implemented in accordance with a preferred embodiment; and

[0038] FIG. 12 illustrates a high level flow chart of operations

depicting a wind driven electrical power generating method, which can be

implemented in accordance with an alternative embodiment;



[0039] FIG. 13 illustrates modules commonly found within a hybrid

electric vehicle together with an air electric generation module; and

[004O] FIG. 14 illustrates where, within a motor vehicle, system HEV

components and air electric generation components would be deployed.



DETAILED DESCRIPTION

[0041] The particular values and configurations discussed in these

non-limiting examples can be varied and are cited merely to illustrate at

least one embodiment and are not intended to limit the scope thereof.

[0042] FIG. 1 illustrates a block diagram of a wind driven electrical

power generating system 100, which can be implemented in accordance with

a preferred embodiment. The system 100 has a cowling 105 to captured

wind within a tubular housing 110 including at least one helical vane 120

formed therein which will rotate cause wind flowing as air through the tubular

housing to spin as it approaches a fan 130 including fan blades mechanically

connected to an electric generator 140 wherein electrical power can be

generated as the fan 130 turns the electric generator 140. A generator cone

150 can be provided in front of the electrical generator 140, if the generator

can be placed before the fan 130, or before the flat center portion of the fan

(not shown), which supports fan blades extending there from, if the fan can

be placed before the generator. It can be appreciated that the electrical

generator 140 and any electrical wiring associated therewith can be

protected within the tubular housing 110 when the generator can be placed

before the fan. The electrical power from the electrical generator 140 can be

routed via electrical connection 160 for immediate use by a load 180 (e.g.,

storage and later use in/from batteries) or can pass through a controller 170.

[0043] An exhaust 210 can be designed at a wider, tapered outward

diameter than the air passage tubing 110 in order to allow air flowing through

the air passage to easily escape the system around the generator, thus also

aiding in the removal of heat produced in/by the generator during the

production of electrical power, which can be positioned within the path of

flowing air and could otherwise restrict exiting of air and thereby reduce the

effectiveness of power generation from the system.



[0044] FIG. 2 illustrates a photograph 200 of a wind driven electrical

power generating system, which can be implemented in accordance with a

preferred embodiment. Note that in FIG. 2, identical or similar parts or

elements are generally indicated by identical reference numerals. For

example, the cowling intake 105, passage tube 110, exhaust 210, generator

140, generator cone 150, fan 130, at least one fixed helix 120, fin 220, pole

123 and bearing system 124 appears in FIG. 2. The system depicted in FIG.

2 is typical of what can be sued for fixed deployment, e.g., for use with

residential and commercial applications.

[0045] FIG. 3 illustrates a view of the first end 300 of the wind driven

electrical power generating system as shown in FIG. 1, looking into the

cowling 105 through the inside of the tubular housing 110 past helical vanes

120 towards the fan 130, in accordance with features of the present

invention.

[0046] FIG. 4 illustrates a view of the first end 400 of the wind driven

electrical power generating system such as that shown in FIG. 2, including a

fin 220 and conical flange 210 located near the second end of the system, in

accordance with features of the present invention.

[0047] Fixed helices within a tube 110 as depicted in FIG. 1 increase

the air flow as well as creating a spiral laminar air flow, avoiding turbulent air

flow, thus spinning specifically designed vanes of a fan blade assembly 130

at an accelerated speed, thereby increasing rotational speed of the

generator 140 for optimal power output with minimal velocity or wind speed

conditions external to the system. Fixed helical vanes 120 should be

designed to achieve the direction of incoming air into a spiraled air flow.

Fixed helices 120 within the enclosure tube increase the air flow as well as

creating a spiraled air flow, (the cowling creates the laminar flow and the

helical vanes 120 create the spiral motion) avoiding turbulent air flow, thus

spinning a specifically designed blades of a fan blade 130 assembly at an



accelerated speed, thereby increasing rotational speed of the generator 140

for optimal power output with minimal velocity or wind speed conditions

external to the system. Based on enclosure shape and design, the helical

vanes 120 can conform to a concave inner surface of the tubular housing

110 enclosure inner surface while insuring the optimal three-dimensional

helix angles. The vanes 120 can direct and increase the spiral rotation and

velocity of the air, thus more efficiently spinning the fan blade 130 thereby

increasing rotational efficiency of the generator for optimal power output.

[0048] FIG. 5 illustrates a schematic diagram 500 of a wind driven

electrical power generating system 200, which can be deployed for static use

in accordance with a preferred embodiment. To receive the maximum

amount of wind into the system, the cowling 105 should be properly oriented.

This can be achieved by rotatably mounting the system 200 on top of a pole

123 and providing a fin 220 in fixed attachment to the second end (rear end)

of the power generating system near the exhaust 210. The fin 220 can be

integrated with the exhaust 210 as shown in FIG. 2.

[0049] A fin 220 such as that illustrated in FIG. 5 can be assembled

near the rear end of the system in order to assist in maintaining orientation of

the front end (wind intake) portion of the system and its cowling 105 in the

direction of incoming wind. A conical flange 210 formed at the rear of the

unit 200 protects the blades and also enables air to escape from the unit

without interruption from exterior wind source moving along the sides of the

unit. The conical flange 210 also assists in unit orientation along with the fin

220. The fin should be balanced so that half its weight is on either side of its

axis, but also designed so that the momentum about the axis of the areas

exposed to the wind are unequal. This unequal moment causes the fin to

rotate to minimize the force of the wind on its surface. The design of the fin

220 causes the end with the smallest moment to turn into the wind, pointing

to the source of the wind. The directional fin can be balanced so that half its

weight is on either side of its axis, but also designed so that the momentum



about the axis of the areas exposed to the wind are unequal. This unequal

moment causes the fin to rotate to minimize the force of the wind on its

surface. The design of the fin in this manner can cause the end with the

smallest moment to turn into the wind, thereby enabling the unit to more

effectively capture the wind.

[0050] FIG. 6 illustrates a fan blade assembly 600 with cupped fan

blades 610, in accordance with features of the present invention. The fan

blade assembly 600 can be designed with a cupped fan blade design such

that each blade can enhance each blade's ability to capture and be moved

by wind passing through and managed by the housing and its helical vanes.

It is possible to manufacture the fan blade assembly with materials that will

flex above threshold rotational speeds (RPMs) in order to prevent operation

of the generator above damage causing thresholds, design parameters and

generator capacity limits. But it should also be appreciated that a clutching

mechanism or mechanical breakaway can be provided between the fan

blade assembly and the electrical generator to accommodate conditions

where the wind speed exceeds rotational capabilities of the generator and/or

power output requirements/thresholds.

[0051] FIG. 7 illustrates a turbulent flow 710 of a wind inside passage

tube of wind driven electrical power generating system, which can be

implemented in accordance with a preferred embodiment. Air flow occurs

only when there is a difference between pressures. Air will flow from a region

of high pressure to one of low pressure. Bigger the presser difference, faster

the flow. Thus air flows in during inspiration because the alveolar pressure is

less than the pressure at the mouth; air flows out during expiration because

alveolar pressure exceeds the pressure at the mouth such that to double the

flow rate one must quadruple the driving pressure. When air flows at higher

velocities, especially through an airway with irregular walls, flow is generally

disorganized, even chaotic, and tends to form eddies. This is called turbulent

flow, and is found mainly in the largest airways, like the trachea.



[0052] A relatively large driving pressure is required to sustain

turbulent flow. Driving pressure during turbulent flow is in fact proportional to

the square of the flow rate such that to double the flow rate one must

quadruple the driving pressure.

Turbulent flow can be described by Poiseuille's Law: ∆P = K V2

Where ∆P= Driving force,

K= Constant,

V= Air flow.

[0053] FIG. 7 also illustrates a laminar flow 720 of a wind inside

passage tube of wind driven electrical power generating system, which can

be implemented in accordance with a preferred embodiment. When flow is

low velocity and through narrow tubes, it tends to be more orderly and

streamlined and to flow in a straight line. This type of flow is called laminar

flow. Unlike turbulent flow, laminar flow is directly proportional to the driving

pressure, such that to double the flow rate, one needs only double the

driving pressure.

Laminar flow can be described by Poiseuille's Law ∆P = V (8 ηl/π r4)

Where ∆P= Difference in pressure between two points,

V= Air flow,

R=Radius of passage tube,

η= Gas Velocity, and

I= length of the tube.

[0054] FIG. 8 illustrates a cowling design 810 of a wind driven

electrical power generating system, which can be implemented in

accordance with a preferred embodiment. The design of the conical inlet (a

tube with an aerodynamic fairing around it) or conical air intake helps to

direct the amount of air flow into the chamber. A cylindrical intake design 820



of a wind driven electrical power generating system, which can be

implemented in accordance with a preferred embodiment. FIG. 830

illustrates a tapered intake design 630 of a wind driven electrical power

generating system, which can be implemented in accordance with a

preferred embodiment. The inlet is design to draw in as much wind coming

toward it as possible to cause favorable power generation by the system 100

as depicted in FIG. 1, especially when used in combination with at least one

fixed helical vane 120 as depicted in FIG.1 and fan blade 130 as depicted in

FIG. 6 interaction with air flow through the tubing 110 as depicted in FIG.1 .

[0055] FIG. 9 illustrates surfaces of an electrical contact disc system

900 that can be used in combination with a bearing system (not shown) to

mount a wind generator to a pole and prevent wire tangling, in accordance

with features of the present invention. Positive contact surface 910 makes

physical contact with positive contact surface 960. Negative contact surface

920 makes contact with negative contact surface 970. Electrical insulator

surface 930 makes contact with electrical insulator surface 980. Electrical

insulator surface 940 makes contact with electrical insulator surface 990.

Negative contact surface 920 also shows a circular void at its middle which

can accept an end of a pole (not shown).

[0056] FIG. 10 illustrates the electrical contact disc system 900 shown

in FIG. 9 in use with a bearing system assembly 1030 to mount a wind power

generator 100 to a pole 1040, in accordance with features of the present

invention. Once fully assembled the surfaces described would make

electrical contact while the generator 100 rotates about the bearing system

assembly 1030. Electrical contact discs can facilitated electrical connections

between the generator and external modules (e.g., batteries, converters,

etc.) and prevent wire tangling. A simple design of sealed electrical

contactor plates can enable them to be integrated with the bearing and

mounting mechanism.



[0057] FIG. 11 illustrates a high level flow chart 1100 of a wind driven

electrical power generation method, which can be implemented in

accordance with a preferred embodiment. The wind is captured by a cowling

and directed into the tubular housing as shown in Block 1110. As depicted

at Block 1120, captured wind flows as air through the tubular housing and

becomes spiraled by a fixed helix, or helices, formed on the inner surface of

the tubular housing. The spiraled air flow is compressed against a fan

mechanically connected to an electrical generator causing the fan blades to

spin as shown in Block 1130. The mechanical energy from the rotating fan

blades is converted into electrical energy by the generator, as shown in

Block 1140. The electrical energy from the generator is connected to a load

as shown in Block 1150. As shown in Block 1160, the drawn wind (air) is

exhausted from the tubular housing.

[0058] FIG. 12 illustrates a high level flow chart 1100 of a wind driven

electrical power generation method, which can be implemented in

accordance with a preferred embodiment. The wind is captured by a cowling

and directed into the tubular housing as shown in Block 1210. As depicted

at Block 1220, captured wind flows as air through the tubular housing and

becomes spiraled by a fixed helix, or helices, formed on the inner surface of

the tubular housing. The spiraled air flow is compressed against a

generator/fan cone and impinged on fan blades causing the fan blades to

spin, as shown in Block 1130. The mechanical energy from the rotating fan

blades is converted into electrical energy by a generator, as shown in Block

1140. The electrical energy from the generator is connected to a load as

shown in Block 1150. As shown in Block 1160, the drawn wind (air) is

exhausted from the tubular housing.

[0059] Some manufacturers are proposing use of a small electric

motor that is squeezed between the engine and transmission, replacing the

conventional alternator and starter motor. While waiting at a stop light, the

truck's internal combustion engine shuts off, then turns on and takes off



smoothly with a slight assist from the electric motor when the driver needs to

accelerate. An added bonus: the system provides 110-volt outlets on board

for power tools or other uses. Some refer to this system as a "start-stop"

hybrid, General Motors calls it a "parallel" hybrid, and the auto industry says

this, too, is a mild hybrid. Vehicles that combine two or more sources of

power will typically be referred to as a hybrid vehicle (HV). According to the

U.S. Department of Energy, hybrid electric vehicle (HEV) are vehicles that

combine an internal combustion engine (ICE) and a battery with an electric

motor. Automobile manufacturers such as Toyota®, Honda® and Ford® sell

such vehicles. Newer companies are now proposing all electric motor

vehicles, such as that proposed by Tesla Motors of San Carlos, California.

[0060] Gasoline-electric hybrid systems are very complex in design

and operation and include system components such as controllers,

generators, converters, inverters and regenerative braking. There are two

different types of HEV configurations. One is called a parallel, the other a

series configuration. But the auto industry apparently believes that using

these terms would confuse consumers, so instead a parallel HEV is being

called a "full hybrid" system and a series HEV is a "mild hybrid" system.

[0061] A parallel system, such as that found in the Ford Escape ®

Hybrid SUV and Toyota Prius ® sedan, can be powered by the gas engine

only, the electric motor only, or both at the same time. Honda's two-seat

Insight and Honda Civic ® sedan incorporate a series-type hybrid, where the

electric motor assists the internal combustion engine when needed, such as

during acceleration or times of heavy load, but doesn't power the car on its

own.

[0062] Referring to FIG. 13, system diagram illustrates a hybrid

electric vehicle components 1300 that include a internal combustion engine

1360 that can power both the drive wheels 1355 and a generator (not

shown). The present invention can be incorporated into a HEV to assist in



further electrical power generation. An air electric generator 100 can be

incorporated into the hybrid vehicle and can be processed through a

controller 1310 to charge batteries 1320, and can also provide power directly

to the electric motor 1330. The electric motor 1330 in HEV vehicles, as with

the internal combustion engine 1360, provide mechanical power to a gearing

system 1350 that provides mechanical power directly to a shaft 1050 that

rotates wheels 1355.

[0063] The wind power generator design of the present system lends

itself to more efficient power generation for Hybrid or all electric vehicles by

incorporating the design of the cowling 105 (a tube with an aerodynamic

fairing around it) or conical air intake to help direct air flow encountered at

the front of a moving vehicle during the vehicle's forward movement into the

electric power generating chamber. The cowling inlet 105 when incorporated

into a vehicle is design to draw in as much wind coming toward it as possible

to cause favorable power generation by the system as a result of fixed helix

120 and fan blade assembly 130 interaction with air flow through the tubular

110 at the front grill or in the fairing of a hybrid or all electric vehicle. A

moving vehicle would therefore be generating electricity while it is in motion;

the electricity charging or storing power with the vehicle's batteries.

[0064] Other vehicles that can incorporate the electric power

generating system of the invention include water vessels, trains, and aircraft.

All vehicles forms encounter force caused by air at the front of the vehicle

regardless of aerodynamic design. This force is typically viewed as drag on

a vehicle's efficiency, but it can now be utilized as a source of energy for the

purpose of generating electricity for concurrent or future use by the vehicle.

This unique design of the present system can also lends itself well to

incorporating capacitors for storing power while the vehicle is not in motion

for the purpose of initiation spin on the electric generator. Basically, the

initial power from the capacitor can get a generator started into rotational

motion where magnetic force in static rest make it difficult for the generator

to begin spinning until force from air flow can maintain spin over the



generator. This may not be necessary for all generator and fin

configurations.

[0065] Referring to FIG. 14, illustrated is a picture of a motor vehicle to

show where within the motor vehicle the air electric generation components

can be located. The wind driven electrical power generating system 100 can

be placed in the front of a vehicle, which is the part of the vehicle most likely

to be driven forward into air pressure (e.g., like wind). A cowling 105, scaled

to fit within the front of a vehicle can capture air as the vehicle moves

forward and enable the air to move through the wind driven electrical power

generating system 100. Electrical power generated by the wind driven

electrical power generating system 100 can be electrical routed by wiring

1420 to a controller/batteries 1320 to assist in recharging of the batteries

during vehicle use. Power from the controller/batteries 1320 is used by an

electric motor 1330 to assist in proving mechanical rotational power to

wheels 1355. The electric motor when used as part of a hybrid system can

assist with other mechanical means such as an internal combustion engine

1360.

[0066] An old idea made possible because of today's technology is a

hybrid setup called "belt alternator starter" system. It is simple in its design

and also shuts the engine off at stops, then restarts with a push on the gas

pedal. Unlike all of the other hybrid configurations, this does not have an

electric motor on board. Honda's Civic® Hybrid sedan incorporates a series

hybrid system; the electric motor assists the internal combustion engine

when needed, for example during acceleration or times of heavy load, but

doesn't power the car on its own. By contrast, in a series hybrid, the gasoline

engine turns a generator, and the generator can either charge the batteries

or power an electric motor that drives the transmission. Thus, the internal

combustion engine never directly powers the vehicle. The structure of a

hybrid car harnesses two sources of power to increase efficiency and provide

performance.



[0067] The transmission on a hybrid car performs the same basic

function as the transmission on a conventional car. Some hybrids, like the

Honda Insight®, have conventional transmissions. Others, like the Toyota

Prius®, have radically different ones.

[0068] The wind driven electric power generator of the present

invention can be compact and easy to mount. The present system can be

designed for harsh climates, built simply and ruggedly to quietly last. The

system design can incorporate a cowling as an air intake and internal helical

vanes to help direct the amount of air flow into the chamber to capture more

wind and produce more energy, especially in low wind speeds which lends

itself to more efficient power generation utilizing renewable energy. Various

system configurations can be achieved given the present teaching by

incorporating the most advanced technology in the industry and providing

highly reliable power systems that can integrate state-of-the-art off the shelf

micro-processor regulator for more accurate charging, more power, lower

startup speed and quieter operation, and small wind turbine generators. For

example, a light weight system can be manufactured using an Aluminum

cast body and carbon matrix rotor blades. A system can be designed to start

up a low wind speed (e.g., starting at 7 mph), run efficiently (e.g., 100 watts

at 18 mph, 200 watts at 22 mph, 400 watts at 28), and be resilient to harsh

conditions (e.g., designed to govern in high winds and auto-brake one

demand or automatically).

[0069] Generated electrical power can be routed via electrical

connections from the generator for direct storage in and then for later from

batteries. Conditioning can be provided to generated power if necessary

using conditioning circuits known in the art (e.g., filtering circuits). The size

of the present system is scalable to meet delivery requirements.

[0070] Temperature of the system may need to be controlled



depending on the climate it operates within. For example, during winter or in

colder climates, an internal thermostatically controlled heating device may be

incorporated into the system to prevent freezing of the unit's moving parts.

[0071] The enclosure tube (i.e., the general housing) can be designed

such that its diameter can be calculated to fit the desired electrical output

and must be matched with each integral part both internal as well as

external. This calculation can also include allowance for creation of a venturi

effect between and/or over the generator and its mounting assembly to

maximize the affect of the available wind. The enclosure can be made of a

tough light weight metal or a composite that will be able to withstand harsh

environments while meeting the highest of standards.

[0072] Additional features of the system are that the generator can be

placed substantially within the housing, which can protect it from external

elements, and the fan can be connected to the generator at the end of the

system opposite incoming wind with respect to the generator an tubing. A

cone can be located at the front of the generator facing incoming air/wind to

cause the wind/air to flow directly onto the blades and not encounter a flat

edge typically associated with the back of a generator. Pressure caused

between the tubing and the cone/generator can be forced onto the generator

fan blade assembly and outward where it exits to the rear of the unit. The

back of the generator can be fitted with a cone as well to further direct the air

on to the cupped fan blade. The rear funnel also plays a critical part as the

blade can be placed in such a way to provide additional thrust to the fan

blade by the clearance of the blade and funnel.

[0073] An electronic starting circuit can be provided in order to

facilitate initial starting of the generator from periods when the generator is

idle (e.g., no rotation due to lack of wind). The electronic starting system can

provide an initial release of electrical energy to the windings in the generator

to thereby reduce the amount of wind required to spin-up or start rotation of

the generator. For example, a capacitor circuit has been coupled into



electrical systems such as heating and air conditioning units to provide initial

startup. Generators are known to have some resistance under a load. With

a large initial starting charge drawn from the circuit, the generator can be

spun up to a speed where at the wind can take over and continue rotation of

the generator at minimum speeds via the fan blades.

[0074] Mounting of the unit to poles, rooftops, beams and other fixed

hardware can be facilitated with bearing and mounts that can withstand

extreme fluctuations and high stress.

[0075] It will be appreciated that variations of the above-disclosed and

other features and functions, or alternatives thereof, may be desirably

combined into many other different systems or applications. Also that

various presently unforeseen or unanticipated alternatives, modifications,

variations or improvements therein may be subsequently made by those

skilled in the art which are also intended to be encompassed by the following

claims.



CLAIMS

What is claimed is:

1. A wind driven electrical power generating system, comprising:

a tubular housing having an inner surface, outer surface, a first end

and a second end, the first end including a cowling adapted to capture wind

and directing it into an air passage tube, and the second end forming an

exhaust for air to exit the housing;

an electrical generator mounted near the second end of the tubular

housing and the exhaust, the electrical generator further connected to a fan

including fan blades;

at least one fixed helical vane formed on the inner surfaces of the

tubular housing in a spiral;

wherein the cowling captures wind and directs it into a tubular

housing, the at least one fixed helical vane further direct the captured wind

into a spiraled air flow and focus the wind directly onto the fan blades located

near an exhaust of the system causing the generator to generate electrical

energy.

2. The wind driven electrical power generating system of claim 1, further

comprising a generator cone mounted at a front surface of at least one of the

generator and fan facing air passing through the tubular housing, wherein as

air passes over the generator cone it is compressed between the generator

cone and housing resulting in increased pressure and velocity of the air,

thereby increasing rotational speed of the generator blades and generator as

compressed air passes through the blades and exits the exhaust.

3. The wind driven electrical power generating system of claim 1, further

comprising a fin mounted to the outer surface of the housing near the

second end of the housing, the fin adapted for orienting the first end of the

housing and the cowling into wind.



4. The wind driven electrical power generating system of claim 1, further

comprising a conical flange formed at the second end of the unit, said

conical flange adapted to protect the fan blades and enables air to escape

from the unit without interruption from exterior wind moving along the outer

surface of the housing.

5 . The wind driven electrical power generating system of claim 3 , further

comprising a pole whereon the housing is rotatably mounted above ground.

6. The wind driven electrical power generating system of claim 3, further

comprising a mounting system including sealed contact disc system

integrated with a sealed bearing system and adapted to rotatably mount the

housing to a pole and facilitate an electrical connection between wires

associated with the generator and external power system modules including

at least one of batteries, converters, controllers, and adapted to prevent wire

tangling.

7. The wind driven electrical power generating system of claim 3, further

comprising a mounting system including sealed contact disc system

integrated with a sealed bearing system and adapted to rotatably mount the

housing to a pole and facilitate an electrical connection between wires

associated with the generator and external power system modules including

at least one of batteries, converters, conditioners controllers, and said

mounting system is further adapted to prevent wire tangling.

8 . The wind driven electrical power generating system of claim 1, wherein

the system can be integrated near the front of a moving vehicle to capture air

with the cowling as the vehicle moves forward and enable air to pass through

the housing and spin the fan blades thereby generating electrical power from

air for a load in the moving vehicle.



9 . The wind driven electrical power generating system of claim 3, wherein

said fan further comprises cupped fan blades adapted to capture air

pressure on the cupped fan blades and enhance rotation of the generator.

10. The wind driven electrical power generating system of claim 3 , further

comprising a clutching mechanism and/or mechanical breakaway can be

provided to accommodate conditions where the wind speed exceeds

rotational capabilities of the generator and/or power output

requirements/thresholds. Clutching can be provided in the form of a fan

blade assembly designed with materials that can flex above threshold

rotational speeds (RPMs) in order to prevent operation of the generator

above damage causing thresholds, design parameters and generator

capacity limits.

11. The wind driven electrical power generating system of claim 3, further

comprising an electronic starting circuit adapted to facilitate initial starting of

the generator from periods when the generator is idle, said electronic starting

system further adapted to provide an initial release of electrical energy to the

windings in the generator and thereby reduce the amount of wind required to

start rotation of the generator.

12. A wind driven electrical power generating system, comprising:

a tubular housing having an inner surface, outer surface, a first end

and a second end, the first end including a cowling adapted to capture wind

and directing it into an air passage tube, and the second end forming an

exhaust for air to exit the housing;

at least one fixed helical vane formed on the inner surfaces of the

tubular housing in a spiral;

an electrical generator mounted near the second end of the tubular

housing and the exhaust, the electrical generator further connected to a fan

including fan blades;



a generator cone mounted at a front surface of at least one of the

electrical generator and fan facing air passing through the tubular housing;

wherein the cowling captures wind and directs it into a tubular

housing, the at least one fixed helical vane further direct the captured wind

into a spiraled air flow that passes over the generator cone as is

compression between the generator cone and housing resulting in increased

pressure and velocity of the spiraled air flow thereby increasing rotational

speed of the generator blades and generator as compressed air passes

through the blades and exits the exhaust..

13. The wind driven electrical power generating system of claim 12, further

comprising:

a fin mounted to the outer surface of the housing near the second end of

the housing, the fin adapted for orienting the first end of the housing and the

cowling into wind.

14. The wind driven electrical power generating system of claim 13, further

comprising:

a conical flange formed at the second end of the unit, said conical

flange adapted to protect the fan blades and enables air to escape from the

unit without interruption from exterior wind moving along the outer surface of

the housing.

15. The wind driven electrical power generating system of claim 12, further

comprising:

a conical flange formed at the second end of the unit, said conical

flange adapted to protect the fan blades and enables air to escape from the

unit without interruption from exterior wind moving along the outer surface of

the housing.

16. The wind driven electrical power generating system of claim 15, further

comprising:



a fin mounted to the outer surface of the housing near the second end of

the housing, the fin adapted for orienting the first end of the housing and the

cowling into wind.

17. The wind driven electrical power generating system of claim 13, further

comprising a mounting system including sealed contact disc system

integrated with a sealed bearing system assembly and adapted to rotatably

mount the housing to a pole and facilitate an electrical connection between

wires associated with the generator and external power system modules

including at least one of batteries, converters, conditioners controllers, and

said mounting system is further adapted to prevent wire tangling.

18. The wind driven electrical power generating system of claim 15, further

comprising a mounting system including sealed contactor disc system

integrated with a sealed bearing system assembly and adapted to rotatably

mount the housing to a pole and facilitate an electrical connection between

wires associated with the generator and external power system modules

including at least one of batteries, converters, conditioners controllers, and

said mounting system is further adapted to prevent wire tangling.

19. The wind driven electrical power generating system of claim 12,

wherein the system can be integrated near the front of a moving vehicle to

capture air with the cowling as the vehicle moves forward and enable air to

pass through the housing and helical vanes, between the generator cone

and inner housing surface onto the fan blades thereby spinning the electrical

generator and generating electrical power from air for a load in the moving

vehicle.

20. A wind driven electrical power generating system, comprising:

a tubular housing having an inner surface, outer surface, a first end

and a second end, the first end including a cowling adapted to capture wind

and directing it into an air passage tube, and the second end forming an



exhaust for air to exit the housing;

at least one fixed helical vane formed on the inner surfaces of the

tubular housing in a spiral;

an electrical generator mounted near the second end of the tubular

housing and the exhaust, the electrical generator further connected to a fan

including fan blades;

a generator cone mounted at a front surface of at least one of the

electrical generator and fan facing air passing through the tubular housing;

a conical flange formed at the second end of the unit, said conical

flange adapted to protect the fan blades and enables air to escape from the

unit without interruption from exterior wind moving along the outer surface of

the housing;

a fin mounted to the outer surface of the housing near the second end

of the housing, the fin adapted for orienting the first end of the housing and

the cowling into wind;

wherein the cowling captures wind and directs it into a tubular

housing, the at least one fixed helical vane further direct the captured wind

into a spiraled air flow that passes over the generator cone and is

compressed between the generator cone and housing resulting in increased

pressure and velocity of the spiraled air flow thereby increasing rotational

speed of the generator blades and generator as compressed air passes

through the blades and exits the exhaust.
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