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SYSTEM AND METHOD FOR ELECTRICAL 
POWER GENERATION UTILIZING VEHICLE 

TRAFFIC ON ROADWAYS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of co 
pending US. patent application Ser. No. 1 1/ 687,503, ?led on 
Mar. 16, 2007, Which is hereby incorporated in its entirety by 
reference. This application claims the bene?t of priority 
under 35 U.S.C. § 120 to US. patent application Ser. No. 
1 1/ 687,503. 

FIELD 

[0002] The present invention relates to methods and sys 
tems for poWer generation. More particularly, the present 
invention is a method and system for poWer generation 
including electrical poWer generation such as by utiliZing 
vehicle traf?c on roadWays. 

BACKGROUND 

[0003] Energy sources useful for the generation of electric 
ity include Wind, Water, solar, nuclear and steam energy and 
various methods and systems have been developed for har 
nessing such energy to generate electricity, typically by per 
forming useful Work to drive an electric generator. 
[0004] With the continuing need for energy consumption 
e?iciency and conservation, many efforts have been made to 
exploit previously unused energy sources. Many methods and 
systems have been proposed for the harnessing of existing 
forces or mechanical Work to generate electrical poWer. In 
particular, several systems and methods have been developed 
to use the energy and doWnWard force of the Wheels of 
vehicles as they move along a roadWay surface. 
[0005] The systems can be categoriZed generally as 
mechanical systems, air compression systems and hydraulic 
systems. 

Mechanical Systems. 

[0006] Mechanical systems for generating electric poWer 
from the doWnWard force of vehicles passing over a roadWay 
typically involve gear mechanisms and other moving parts 
and are prone to Wear and tear from the stress of forced 
doWnWard movement in response to vehicles and forced 
upWard movement When being reset. One example is US. 
Pat. No. 4,238,687 to MartineZ, Which discloses a system for 
generating electric poWer from the passage of motor vehicles 
over a roadWay using turbines that are driven by the doWn 
Ward rotational movement of arc-shaped arms connected to 
rocker plates installed on a road surface When such rocker 
plates are forced doWn by vehicles passing over them. 

Air Compression Systems. 

[0007] Air compression systems typically involve an air 
compression piston being driven by an actuator of some sort 
that translates the doWnWard force of a vehicle passing over a 
roadWay in Which the actuator is installed. For example, US. 
Pat. No. 4,173,431 to Smith discloses a road vehicle-actuated 
air compressor and system for using compressed air to oper 
ate an electrical generator to generate electricity. The road 
vehicle-actuated compressor includes an -actuator that is 
pushed doWnWard by the Weight of a vehicle passing over it, 
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driving a reciprocating piston in a cylinder, compressing the 
air in the cylinder. An electric generator is driven by com 
pressed air from the cylinder. Another example is US. Pat. 
No. 5,634,774 to Angel et al. Which discloses a road vehicle 
actuated air compressor Which utiliZes ?aps mounted in pairs 
in a road or pedestrian Walkway surface. When traf?c moves 
over the ?aps, the ?aps move doWnWard to activate a piston 
Which compresses air. The compressed air is stored and used 
as needed to generate electricity. Air compression systems, 
While generally someWhat more durable than mechanical sys 
tems, are not e?icient in maximiZing the amount of energy 
translated from the doWnWard forces of moving vehicles to 
drive an electrical generator, due to friction and other losses. 

Hydraulic Systems. 

[0008] Several systems utiliZe hydraulic pumps to absorb 
the doWnWard force of vehicles passing over a roadWay and 
translate that force into useful Work, such as to drive an 
electric generator. For example, US. Pat. No. 4,004,422 to Le 
Van discloses a method and apparatus for producing useful 
Work utiliZing the Weight of moving tra?ic by incorporating 
in a roadWay or tra?ic-Way a readily deformable chamber 
Which is ?lled With a ?uid, arranged so that the Weight of the 
vehicle passing over it causes displacement of the ?uid con 
tained therein. The energy of the displaced ?uid in turn is 
translated into mechanical or electric energy. US. Pat. No. 
4,130,064 to BridWell discloses a system for utiliZing the 
Weight and momentum of moving vehicles to produce usable 
energy comprising a ?uid displacement pump positioned 
either under a moveable plate in a roadWay or betWeen the rail 
in a railbed in a railWay Which compresses hydraulic ?uid as 
the vehicle passes over, alloW pressure. line for supplying 
?uid to the pump chamber, a high pressure outlet line com 
municating With the chamber and connected to a manifold 
Which is supplied With high pressure ?uid from a number of 
other similar pumps and Which directs the ?uid to an energy 
conversion device such as a ?uid motor and electric generator. 
The invention teaches use of a dual-stroke pump actuated 
depending on the Weight of the passing vehicles. The dual 
stroke pump alloWs greater volumes of hydraulic ?uid to be 
pressurized depending on the Weight of the passing vehicle. 
[0009] Similarly, US. Pat. No. 4,211,078 to Bass is 
directed to a poWer source comprising a cylinder arranged to 
pump hydraulic ?uid into a pressure accumulator. The stored 
hydraulic ?uid operates a hydraulic motor to drive an alter 
nator to generate electric poWer. The cylinder can be a single 
acting cylinder having a piston rod depressed by the Weight of 
passing tra?ic on a highWay. The system uses an accumulator 
and a hydraulic motor Which drives an alternator to generate 
electric poWer. US. Pat. No. 4,409,489 to Hayes discloses an 
apparatus Which pressuriZes ?uid and causes it to ?oW by 
capturing energy dissipated by moving vehicles, comprising 
a netWork of collapsible bodies containing hydraulic ?uid 
attached to a turbine generator system. The collapsible bodies 
are resilient tubes, preferably three-part structures made of 
elastic inner tubes With projections and outer sections of 
semi-rigid hose. The claimed improvement is in the use of a 
netWork of numerous. collapsible bodies to capture more 
Weight from passing vehicles. 
[0010] More recent efforts include US. Pat. No. 6,172,426 
to Galich, Which discloses an energy platform system for 
generating electrical energy from the Weight of a moving 
vehicle comprising a ?uid bed containing a volume of ?uid 
Which is compressible by the Weight of a moving vehicle 
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driven over it. Fluid forced from Within the bladder as a result 
of such compression passes through a circulation system 
Where the moving ?uid is used to drive a generator. The 
circulation assembly comprises an accumulator in ?uid com 
munication With the bladder, Which receives the forced ?uid 
and releases it at a speci?ed pressure level. A hydraulic pump 
and reservoir are also used. The electrical generator is a linear 
generator, comprising an elongate cylinder having a holloW 
interior. The exterior of the cylinder has a coil around it. A rod 
is inserted Within the cylinder and has a magnet slidably 
coupled to it. As the rod in the cylinder is moved by the 
hydraulic ?uid, the magnet moves as Well, causing an elec 
trical current Within the coil. US. Pat. No. 6,204,568 to Run 
ner discloses a system for converting mechanical motion of 
vehicles into electrical energy, comprising a plurality of 
motion converter assemblies each including a rod Which 
remains in communication With a vertical motion delivery 
mechanism through a gearing mechanism for rotating the rod 
in response to vehicle tra?ic passing over the system, a plu 
rality of ?uid pumps each connected to the rotating rod to 
generate pressurized ?uid Which in turn drives a turbine gen 
erator. The motion converter assemblies have a rectangular 
base and sides forming a box and are inserted in the road 
surface. The motion converter assemblies also have a pair of 
rectangular top plates that are pivotally connected at one end 
to one side of the motion connection assembly base, With 
springs urging the plates upWard. The top plate has a vertical 
plate pivotally connected to its under side Which has teeth to 
engage a gear. When a vehicle passes over the top plate of a 
motion converter assembly, the vertical plate is driven doWn 
Ward and engages the gear, Which rotates and drives the ?uid 
pumps. 

[0011] These previously described systems, While in prin 
ciple capable of generating electrical poWer from the doWn 
Ward force of vehicles as they pass over a roadWay, are inef 
?cient in their ability to maximize the electrical poWer 
generated from each passing vehicle. Vehicles have varying 
Weights; the doWnWard force of a semi-truck is obviously 
considerably more than that of a compact car. Prior systems 
do not effectively harness the full force of each vehicle. Addi 
tionally, because vehicle traf?c is typically irregular, there is 
an increased need in such a system to maximize the transfer of 
energy from each vehicle and store energy to provide a steady 
supply of electric poWer. US. Pat. No. 6,936,932 to Kenney 
discloses an system and method for generating poWer, such as 
electrical poWer, from doWnWard vehicle forces on a roadWay 
that effectively harnesses the energy of vehicles of varying 
Weights, Which system utilizes (a) tWo or more types of elec 
tric hydraulic cylinders, the differing types of cylinders being 
designed to provide maximum energy conversion e?iciency 
at differing vehicle Weights; and (b) a Weight sensor Which 
enables the system to select the most e?icient cylinders for 
each passing vehicle. While this system maximizes the trans 
fer of energy from passing vehicles of varying Weights, it does 
not maximize ef?ciency from passing vehicles Which are 
traveling at varying speeds. While hydraulic cylinders pro 
vide e?icient energy conversion for passing vehicles at very 
loW speeds, they are not e?icient at higher speeds. 
[0012] Embodiments of the present invention are systems 
and methods for generating poWer, such as electrical poWer, 
from doWnWard vehicle forces on a roadWay that effectively 
harnesses the energy of vehicles of varying Weights Which are 
traveling at varying speeds. Embodiments of the present 
invention may overcome the shortcomings of prior efforts by 
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employing (i) multiple hydraulic cylinders of different load 
bearing and hydraulic ?uid compression capacities that are 
selectively activated by a sensor system depending on vehicle 
Weight in a novel combination and con?guration With elec 
tromechanical generators (any device designed to covert 
mechanical motion into electricity), including linear genera 
tors, and a road plate over Which vehicles pass; or (ii) multiple 
hydraulic cylinders Whose ?uid output is directed to a servo 
controlled pres sure regulator, such regulator being controlled 
by signals from a vehicle speed sensor and road plate motion 
sensor to effectively vary the resistance presented by the 
hydraulic cylinders to the Weight of the passing vehicle such 
that each vehicle, no matter its Weight or speed, fully 
depresses the road plate to the maximum extent of its travel 
thereby maximizing the amount of energy extracted from 
each passing vehicle. Embodiments of the present invention 
can effectively harness the doWnWard force of both stationary 
and moving vehicles of varying Weights and at both loW and 
high speeds. 

SUMMARY 

[0013] The present disclosure includes methods and appa 
ratuses for poWer generation systems. 
[0014] According to an aspect a poWer generation system 
comprises a hydraulic accumulator, a hydraulic reservoir; 
electric hydraulic cylinders having various Weight-handling 
capacities, a vehicle Weight sensor and electromechanical 
generators. 
[0015] According to a further aspect, a method for poWer 
generation comprises providing electric hydraulic cylinders, 
sensing a Weight, selecting cylinders and directing hydraulic 
?uid to them and using the Weight to pressurize hydraulic 
?uid, and additionally using the Weight to operate electrome 
chanical generators. 
[0016] According to an alternative aspect a poWer genera 
tion system comprises a hydraulic accumulator, a hydraulic 
reservoir; standard hydraulic cylinders, a vehicle speed sen 
sor and road plate motion sensor. 

[0017] According to a further aspect, a method for poWer 
generation comprises providing standard hydraulic cylinders, 
sensing a vehicles speed and the rate of doWnWard motion of 
a road plate, adjusting a servo-controlled pressure regulator 
?uidly connected to such hydraulic cylinders, and using the 
Weight of the vehicle to pressurize hydraulic ?uid. 
[0018] According to a still further aspect a poWer genera 
tion system is disclosed, Which may comprise a hydraulic 
?uid accumulator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a diagram depicting certain components of 
a preferred embodiment of the present invention. 
[0020] FIG. 2. is a diagram depicting the road plate com 
ponent and its subcomponents in a preferred embodiment of 
the road plate component. 
[0021] FIG. 3 depicts a side perspective and cross-sectional 
vieW of a preferred embodiment of the electric hydraulic 
cylinder. 
[0022] FIG. 4 is a diagram depicting a preferred embodi 
ment of the electro-mechanical generator. 
[0023] FIG. 5 is a diagram of the hydraulic system of an 
embodiment of the present invention in a preferred embodi 
ment. 
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[0024] FIG. 6 depicts the road plate action When a vehicle 
passes over it. 

[0025] FIG. 7 is a block diagram that shows the relationship 
betWeen some components of an embodiment. 
[0026] FIG. 8 is a ?oW diagram for tWo embodiments. 
[0027] FIG. 9 is a diagram depicting an alternative embodi 
ment of the system. 
[0028] FIG. 10 depicts a standard hydraulic cylinder 
[0029] FIG. 11 depicts a servo-controlled pressure regula 
tor 

[0030] For simplicity in description, identical components 
are labeled by identical numerals in this document. 

DETAILED DESCRIPTION 

[0031] In the folloWing description, for purposes of clarity 
and conciseness of the description, not all of the numerous 
components shoWn in the schematic are described. The 
numerous components are shoWn in the draWings to provide 
a person of ordinary skill in the art a thorough enabling 
disclosure of the present invention. The operation of many of 
the components Would be understood and apparent to one 
skilled in the art. 
[0032] An embodiment of the present invention provides a 
system and method for electrical poWer generation utiliZing 
vehicle tra?ic on roadWays. The system of the present inven 
tion, in a preferred embodiment may comprise several main 
components such as a roadplate comprising one or more steps 
and/ or arms having electric hydraulic cylinders and electro 
mechanical generators disposed Within them that are actuated 
When vehicles pass over the road plate and a vehicle Weight 
sensor system that activates speci?c electric hydraulic cylin 
ders of varying Weight handling capacities depending on the 
vehicle Weight sensed by such sensing system; a poWer gen 
eration system that may include a self-contained hydraulic 
system; and may include an electrical poWer transmission 
system. 

Road Plate 

[0033] Referring to FIG. 1, Which is a general block dia 
gram of the overall system, the road plate component 101 is 
designed to capture the Weight of vehicles passing over it. 
Multiple road plate components can be used. 
[0034] Referring to FIG. 2, in a preferred embodiment, the 
road plate component comprises the folloWing main subcom 
ponents: a road plate 201, rigidly connected to tWo guide 
columns 202, each of Which are slidably arranged Within a 
guide channel 203, a base plate 204, With tWo or more electric 
hydraulic cylinders 205 and one or more electromechanical 
generators 206 interconnected betWeen the base plate and the 
road plate. As depicted in FIG. 1 and FIG. 7, a vehicle Weight 
sensor system activates speci?c electric hydraulic cylinders 
of varying Weight handling capacities depending upon the 
vehicle Weight sensed by such sensing system. In one 
embodiment, one or more pieZo-electric tra?ic sensors may 
be utiliZed. Other knoWn sensing mechanisms and systems 
can be utiliZed as Well. Although the number of hydraulic 
cylinders can vary, each road plate is preferably attached to 
four electric hydraulic cylinders. The road plate subcompo 
nents are preferably constructed from Welded aluminum or 
steel, although other rigid and durable materials such as plas 
tics, ?berglass and other metals and composite materials can 
be utiliZed. When a vehicle drives over and depresses a road 
plate, the electric hydraulic cylinders are forced to retract and 
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the electro-mechanical generators are operated by the motion 
of the road plate. Coil springs are used in one embodiment to 
force the road plate and guide columns upWard to their 
extended position after being forced doWn bypassing 
vehicles. Shocks, struts and hydraulic return systems can also 
be used to perform this function. 

Electric Hydraulic Cylinders 

[0035] Referring to FIG. 3, the electric hydraulic cylinders 
themselves are preferably made of metal or other materials 
knoWn to be suitable for such applications, and have a piston 
301 slidably disposed Within a cylinder 302, a hydraulic ?uid 
supply line 303 and a hydraulic ?uid discharge line 304, and 
electric lines 305 connected to the solenoid valve 306. 
Hydraulic ?uid is supplied to ?ll the cylinder from the 
hydraulic ?uid reservoir 107 depicted in FIG. 1. The electric 
hydraulic cylinders are activated by the vehicle Weight sens 
ing system based on the vehicle Weight sensed and When the 
sensed vehicle passes over the road plate Within Which the 
particular activated cylinder is disposed, the cylinderpiston is 
forced doWnWard in the cylinder forcing hydraulic ?uid 
through the hydraulic ?uid discharge line to the designated 
accumulator of the poWer generation system component. 
[0036] The number of electric hydraulic cylinders used, as 
Well as their siZe and force handling capacity can vary and can 
be con?gured to meet the needs of the desired application. For 
example, a plurality of electric hydraulic cylinders can be 
interconnected to a single circulation assembly or manifold or 
can be connected to respective individual circulation assem 
blies or manifolds for redundancy of operation. 
[0037] As vehicles move across the road plate component 
containing hydraulic cylinders, the Weight of the vehicle is 
captured by the electric hydraulic cylinders that feed pres sur 
iZed ?uid into the poWer generation system component. As a 
vehicle passes over the Weight sensor, the sensor sends a 
signal to a solenoid sWitch to direct the operation of a ?oW 
director to direct the ?oW of hydraulic ?uid to the appropriate 
hydraulic cylinders based on the Weight of the vehicle. Vari 
ous ?oW director manifold components available on the mar 
ket can be utiliZed in the present invention. In one embodi 
ment, an integrated hydraulic manifold ?oW divider 
manufactured by Moog, Inc. is used. 

Electromechanical Generators 

[0038] Referring to FIG. 4, the electromechanical genera 
tors are linear generators, Which are comprised of a cavity 
401, a piston 402 slidably disposed Within the cavity, perma 
nent magnets 403 Which are arranged on the piston, electrical 
coils 404 arranged Within the cavity 401, and electrical lines 
405 connected to the electrical coils 404. 

[0039] The number of electromechanical generators used, 
as Well as their design, siZe and force handling capacity can 
vary and can be con?gured to meet the needs of the desired 
application. For example, a plurality of electromechanical 
generators can be interconnected to an electrical bus assem 
bly for collection of the electrical output of the generators. 
Alternate designs, such as conventional rotational electrome 
chanical generators may be used as Well. 
[0040] As a vehicle passes over a road plate, the doWnWard 
motion of the road plate causes the electromechanical gen 
erator’s piston to move Within the cavity, generating an elec 
trical current in the electrical coils by the principle of mag 
netic induction. The resulting electrical current is used to 
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charge an electrical energy storage device, such as a battery or 
capacitor, for later use or delivery to an electrical utility 
supply grid. 

Power Generation System. 

[0041] FIG. 5 is a block diagram that shoWs the relationship 
betWeen some components of an embodiment, including: (1) 
a reservoir to contain a supply of hydraulic ?uid, (2) one or 
more electric hydraulic cylinders, (3) a ?oW divider designed 
to increase the pressure and reduce the volume of the hydrau 
lic ?uid expelled by the electric hydraulic cylinders, (4) a 
hydraulic ?uid accumulator for storing hydraulic ?uid at a 
high pressure, (5) a “kick-down” valve Which releases the 
high-pressure hydraulic ?uid from the accumulator When the 
pressure in the accumulator reaches a predetermined level, 
(6) a hydraulic motor Which is fed high-pressure hydraulic 
?uid from the accumulator through the “kick-down” valve, 
and (7) an electric generator Which is driven by the hydraulic 
motor. 

[0042] Referring to FIG. 1, a poWer generation system 
comprises one or more accumulators 103; a hydraulic motor 
106, and an electricity generator 108 driven by the hydraulic 
motor 106.A pressure control/release valve 104 and regulator 
105 control accumulation and release of hydraulic pressure. 
The accumulators are pre-pressuriZed to a set limit, store the 
energy until maximum capacity is reached at Which time they 
discharge, release the pressurized hydraulic ?uid, and operate 
the hydraulic motor 106. The hydraulic motor 106 operates 
based on the amount of pressure released and subsequent free 
?oW, Which turns a generator 108 to produce electricity. The 
accumulators are connected to the electric hydraulic cylin 
ders by hydraulic ?uid supply lines and connections. Each 
different Weight of vehicle has the potential to generate a 
different amount of pressure in the hydraulic cylinders. This 
is captured and turned into a uniform pressure charging the 
accumulators. To accomplish this, a gear type ?oW divider is 
preferably used to intensify the pressure When a light vehicle 
passes over the road plate component. For example, a light 
vehicle passes over the mechanism and generates 500 PSI of 
pressure and 3.14 cu. inches of volume. The ?oW divider Will 
reduce the ?oW to about 0.785 cubic inches but Will increase 
the pressure to 2000 PSI. Sequence valves sense the pressure 
generated by the vehicle and control the ?oW from each 
section of the ?oW divider accordingly. The accumulators 
start With a set precharge and increase in pressure to a desired 
setting. The kickdoWn valve 104 at the accumulator outlet 
opens When the desired pressure level is reached and spins the 
hydraulic motor 106 Which turns the generator 108. The 
hydraulic motor also supplies hydraulic ?uid to a hydraulic 
?uid reservoir 107 Which in turn provides a supply of hydrau 
lic ?uid to re-?ll the electric hydraulic cylinders. 
[0043] The poWer generation system also includes one or 
more electromechanical generators electrically connected to 
one or more electrical energy storage devices 112, such as a 
battery or capacitor, Which in turn are electrically coupled to 
an inverter device 113 capable of converting direct current 
into alternating current. When the electrical energy storage 
devices 112 reach their maximum capacity, the inverter 
device 113 is engaged and electricity is provided to the elec 
trical utility supply grid. 

Electrical PoWer Transmission System. 

[0044] The electrical poWer transmission system compo 
nent comprises a sWitch gear mechanism 109 and an electri 
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cal conduit junction in communication With an electrical util 
ity supply grid 110. The generator 105 and inverter device 113 
are connected by knoWn electrical connectors through a 
sWitching gear 109 to an existing electrical facility junction 
box 111 or electrical utility grid 110 to supply electricity. To 
further enhance the generation of electricity, a solar panel can 
be added to the poWer plant component. 

[0045] The system is a closed modular designed unit. The 
road plate can be divided into sections. The system can be 
pre-assembled on a 10 foot by 8 foot skid Which Would 
include the accumulator, hydraulic motor and generator. The 
road plate can be installed in sections With minimal cuts to the 
roadWay and conforms to the pro?le of the road. 

Method for Generating Electricity Using System. 

[0046] A method for generating electricity involves driving 
a vehicle over a road plate component having one or more 
road plates With electric hydraulic cylinders having varying 
Weight handling capacities, and one or more electromechani 
cal generators disposed Within them that are actuated When a 
vehicle travels over the road plate. A vehicle Weight sensor 
system activates one or more electrical hydraulic cylinders 
depending on the vehicle Weight sensed by the sensor system. 
The doWnWard motion of the road plate is converted into 
electrical energy using the electro-mechanical generators 
Whose electrical energy is stored in one or more electrical 
energy storage devices. The hydraulic pressure created by the 
electric hydraulic cylinders is transferred When a vehicle trav 
els over the road plate from the electric hydraulic cylinders to 
a poWer generation system comprising one or more accumu 
lators connected by hydraulic ?uid supply lines to the electric 
hydraulic cylinders to receive and store pressurized hydraulic 
?uid supplied by the electric hydraulic cylinders. A hydraulic 
motor is driven by pres suriZed hydraulic ?uid supplied by the 
accumulators. An electricity generator is driven by the 
hydraulic motor to generate electricity. 

Standard Hydraulic Cylinders 

[0047] An alternative embodiment of the present invention 
is depicted in FIG. 9, in Which the electric hydraulic cylinders 
may be replaced With standard hydraulic cylinders 907 that 
are ?uidly connected to a manifold 904, no electro-mechani 
cal generators are used, a servo-controlled pressure regulator 
device 905 (as depicted in FIG. 11) is used to regulate the 
pressure, and as a direct result, the volume of hydraulic ?uid 
expelled from the standard hydraulic cylinders, a road plate 
motion sensor 903 is used to detect the rate at Which the road 
plate is depressed While a vehicle is passing over it, a vehicle 
speed sensor 901 is used to detect the speed of a vehicle 
passing over the road plate, and an analog or digital processor 
902 is used to combine the signals from the road plate motion 
sensor 903 and the vehicle speed sensor 901 in order to derive 
a control signal for the servo-controlled pressure regulator. 

[0048] Referring to FIG. 10, the standard hydraulic cylin 
ders themselves are preferably made of metal or other mate 
rials knoWn to be suitable for such applications, and have a 
piston 1001 slidably disposed Within the cylinder 1002, a 
hydraulic ?uid supply line 1003 and a hydraulic ?uid dis 
charge line 1004. The standard hydraulic cylinders are acti 
vated When a vehicle passes over the road plate, and during 
the road plate’s doWnWard motion, hydraulic ?uid is expelled 
from the standard hydraulic cylinders into a manifold 904. 
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[0049] The number of standard hydraulic cylinders used, as 
Well as their siZe and hydraulic ?uid capacity can vary and can 
be con?gured to meet the needs of the desired application. For 
example, the total capacity of the standard hydraulic cylin 
ders disposed Within a single road plate may be calculated so 
that the maximum vehicle Weight expected for a given appli 
cation Will expel the total volume of hydraulic ?uid in all such 
cylinders during such vehicle’s passage over the road plate. 

Servo-Controlled Pressure Regulator 

[0050] Referring to FIG. 11, the servo-controlled pressure 
regulator is an electro -mechanical device designed to regulate 
the pressure of hydraulic ?uid passing through an ori?ce in 
response to an analog or digital electrical signal, and may 
comprise a hydraulic ?uid supply line 1101 and a hydraulic 
?uid discharge line 1102, an electrical signal line 1103, and a 
servo-controlled valve 1104. 

Road Plate Motion Sensor 

[0051] The road plate motion sensor 903 is a device 
designed to detect the velocity of a moving body and translate 
that velocity into a digital or analog electrical signal. Alter 
natively, the road plate motion sensor may be a device 
designed to detect the ?oW rate of hydraulic ?uid being 
expelled from the standard hydraulic cylinders and thereby 
derive a digital or analog signal representing the velocity of 
the road plate. 

Vehicle Speed Sensor 

[0052] The vehicle speed sensor 901 is a device designed to 
detect the velocity of a moving vehicle and translate that 
velocity into a digital or analog electrical signal. 

Method For Generating Electricity Using System 

[0053] As a vehicle moves across the road plate component 
containing standard hydraulic cylinders, the rate at Which the 
road plate descends in response to the Weight of the vehicle is 
detected by the road plate motion sensor 903, and the speed of 
the vehicle is detected by the vehicle speed sensor 901. The 
signals from the road plate motion sensor and vehicle speed 
sensor are combined or otherWise processed by the processor 
902 in order to derive an appropriate control signal (either 
analog or digital) for the servo-controlled pressure regulator 
905. The appropriate control signal causes the servo-con 
trolled pressure regulator 905 to adjust the pressure of the 
hydraulic ?uid exiting the manifold 904, and therefore the 
?oW rate of such ?uid, in a manner calculated so as to alloW 
the road plate to reach the limit of its doWnWard travel at the 
same time the vehicle’s tire is no longer in contact With the 
road plate. The hydraulic ?uid exiting the servo-controlled 
pressure regulator 905 is then directed into a ?oW divider 906 
designed to increase the pressure, but reduce the volume of 
such ?uid, and the remainder of the poWer generation system 
is identical to the previously described embodiment. In this 
manner, vehicles of varying Weight and traveling at varying 
speeds fully depress each road plate as it passes over it, and 
the system maximiZes the amount of energy extracted from 
each passing vehicle. 
[0054] The present system is designed to capture as much 
energy as possible from each vehicle, including light passen 
ger vehicles to buses and heavy trucks, traveling at various 
speeds. Preferred locations for installation may include park 
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ing garages, shopping center or recreation/ amusement park 
parking lots and similar locations With relatively steady 
vehicle traf?c. 
[0055] While the present system has been shoWn and 
described herein in What is considered to be the preferred 
embodiments thereof, illustrating the results and advantages 
over the prior art obtained through the present invention, the 
invention is not limited to the speci?c embodiments described 
above. Thus, the forms shoWn and described herein are to be 
taken as illustrative and other embodiments may be selected 
Without departing from the spirit and scope of the present 
invention. 
[0056] The embodiments described With reference to the 
Figures are exemplary only, and many other comparable con 
?gurations Will be apparent to one of ordinary skill in the art. 
[0057] Embodiments as described herein have signi?cant 
advantages over previously developed implementations. As 
Will be apparent to one of ordinary skill in the art, other 
similar apparatus arrangements are possible Within the gen 
eral scope. The embodiments described above are intended to 
be exemplary rather than limiting and the bounds should be 
determined from the claims. 

What is claimed is: 
1. A poWer generation system comprising: 
one or more standard hydraulic cylinders; 
one or more electromechanical generators; and 

one or more hydraulic accumulators coupled to a hydraulic 
motor; and 

a road plate coupled to the one or more electro-mechanical 
generators, further coupled to the one or more standard 
hydraulic cylinders. 

2. The system of claim 1 Wherein the hydraulic motor is 
coupled to a hydroelectric poWer generator. 

3. The system of claim 1 Wherein the one or more standard 
hydraulic cylinders are coupled to the one or more hydraulic 
accumulators. 

4. The system of claim 2 Wherein the road plate is further 
coupled to the hydro-electric poWer generator. 

5. The system of claim 1, Wherein the one or more standard 
hydraulic cylinders are optimiZed for the Weight of passing 
vehicles. 

6. The system of claim 1, Wherein the one or more standard 
hydraulic cylinders optimiZed for the speed of passing 
vehicles. 

7. A method for poWer generation comprising: 
connecting one or more standard hydraulic cylinders to a 

road plate; 
pressuriZing hydraulic ?uid of one or more hydraulic accu 

mulators coupled to the one or more standard hydraulic 
cylinders; 

sensing doWnWard motion of the road plate; 
releasing the hydraulic ?uid of the one or more hydraulic 

accumulators by the doWnWard motion of the road plate; 
and 

driving a hydraulic motor by the released hydraulic ?uid; 
and 

producing electricity With the hydraulic motor. 
8. The method of claim 7, Wherein the hydraulic motor is 

coupled to an electric poWer generator. 
9. The method of claim 7 further comprising: 
sensing speed of a vehicle passing over the road plate; and 
varying resistance of the one or more standard hydraulic 

cylinders depending on the speed of the vehicle. 
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10. The method of claim 7 further comprising: producing electricity With the electromechanical generator 
sensing Weight of a Vehicle passing over the road plate; and by the downward motion of the road plam 
Varying resistance of the one or more standard hydraulic _ _ _ 

Cylinders depending on the Weight of the which 12. The method of cla1m 11, wherein the electromecham 
11, The method of claim 7 further Comprising cal generator is coupled to an electric poWer generator. 
disposing an electromechanical generator betWeen the 

road plate and a base plate; and * * * * * 


