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A SYSTEM INCLUDING AN ELECTROMAGNETICALLY ENERGIZED
PISTON MOTOR DESIGNED TO CONVERT CHEMICAL AND ELECTRICAL
ENERGY TO MECHANICAL ENERGY

" FIELD OF THE INVENTION
The present invention relates to a system and method for the efficient
conversation of chemical and electrical energy to mechanical energy. More
particularly, electrical and chemical energy are interchanged and used to efficiently
produce rotating mechanical energy such as rotational torque that could be used for
propelling a motor vehicle, or bowering a pumping station or other energy dependent
installations.

BACKGROUND OF THE INVENTION
The present corfcem with preserving natural resources, and reducing
environmental poliution, especially air pollution, has driven a demahd for more
efficient and less polluting sy&tems and methods for providing mechanical energy,
particularly rotating mechanucal energy to propel motor vehicles. Such less poliuting
systems and methods will reduce the use of carbon based fuels, thereby preserving
natural resources and reducmg air pollutlon

The storage and'use of electrical energy has often been proposed and
used as a less polluting syster;\ for propulsion of motor vehicles. However, practical
battery size and weight has limited the travel of a vehicle between recharges of the
battery. So called hybrid vehicles have been developed to address the travel
limitation of battery powered vehicles. Internal combustion engihes bumning -
hydrogen have been proposed as a more efficient and less polluting system and
method. As set forth in the publication by the Argonne National Laboratory:
TranForm Vol.6, No. 1, Argonne Engineers see in to the future of hydrogen internal
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combustion engines, September 9, 2006. However, the risks presented by the

storage of compressed hydrogen in a vehicle has been a serious drawback to
implementing its use. That risk is increased as a greater quantity of hydrogen is
carried on the vehicle so as to permit more extensive travel without the need for
refueling. The process of refueling is also fraught with more danger than the current
refueling with gasoline or diesel fuel. '

Accordingly, it would be desirable to provide an enefrgy conversion
system and method for providing vehicle propulsion which combines 'éhe advantaces
of an electromagnetically energized reciprocating motor that cain be instantly
refueled as opposed to a system that would require a charging penoqj such as in an
electric or hybrid vehicle thereby requiring extended down time or bat;ery exchange.

Accordingly, it would also be desirable to provide an enérgy conversion
system and method for providing vehicle propulsion, which icombines the
advantages of electromaaneticallv energized reciprocating motdr a hydrogen
powered internal combustion engine, batteries for the storage dnd delivery of
energy, sulfuric acid as a fuel supplied to the batteries. and hydrogen as a fuel for
the intema! combustion engine, while providing for greatly reducah air pollution.
Further, it would be desirable that the consumable materials, which r}\ust be carried
on board the vehicle to produce the kinetic energy to drive the veq_Luicle be readily
stored in a safe manner and in sufficient quantity to provide a dr—’%sired range of
operation of the vehicle. As set forth in the previously mentioned érticle Argonne
Engineers see in to the future of hydrogen internal combustion englne a hydrogen
fuel engine will be close to 45% efficient as compared to the 25% efficiency of
standard automobile engines.
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It would also be desirable to provide lubrication, cooling and a fuel
source to an electromagnetically energized reciprocating motor that has
demonstrated - weight advantages over a conventional electric motor. The
horsepower to weight ratio of conventional electric motors requires thét the weight of
the motor increases as the horsepower increases to a greater extefnt than with a
electromagnetically energized reciprocating motor. It would also t}e desirable to
extend the available useful output of a battery by providing a methoc;l of recharging
the battery during use. The efficiency of a conventional electric motdr decreases as

. a load is placed on it compared to an electromagnetically energizef;i reciprocating

motor that creates more electrolysis of the electrolyte cooling the mo}or as aload is

placed on it.

SUMMARY OF THE INVENTION |
In accordance with this invention a system and methoc;l for converting

-electrical and chemical energy to kinetic energy is provided which is gfanerg'y efficient

and contributes very little pollution to the atmosphere. Further,i the materials
consumed to produce the kinetic energy are readily stored on boalrd a vehicle in
sufficient quantity to provide a desired range of operation of the vehicfcle, and without
significant danger to the vehicle occupants should the vehicle be c:ﬂamaged in an
accident. '

The system and method of this invention includefs a relatively

‘maintenance free long life electromagnetically energized reciprocatiﬁg piston motor

that is energy efficient, enhances lead acid flow battery performancé and produces
hydrogen and oxygen~ gases which are recovered to provide as a fue to a hydrogen
burning internal combustion engine. The system exhibits extended fshelf life and is
not as adversely affected by extreme temperature changes, as are certain hydrogen

burning vehicles. Nor, is it adversely affected by changes in barometric pressures.
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The system has very low maintenance requirements wherein it utilizes
readily interchangeable components which include the electromagnetic reciprocating »
piston motor, a plurality of lead acid flow batteries, a cooling sjstem, a small
hydrogen burning internal combustion engine, an alternator and rectiﬁer combination

or a dc generator, storage tanks for battery electrolyte, concentrated sulfuric acid,

“water, and a control system.

The electromagnetically energized reciprocating pistbn motor, which is
a first principal component of the system of this invention, includes a plurality of
reciprocating pistons, formed of maanetic material such as pia ironj connected by
connecting rods to a crankshaft. The crankshaft is located in a biock assembly.
Electromaanetic fields, developed by electrical current passing through a pair of
spaced coils surrounding each piston, are utilized to cause reciprocationr »f the
piston which is formed of a magnetic material. The coils are energized by electric~!
current provided by a plurality of lead acid flow batteries. The batteries are provided
a constant charge by electrical current from an alternator or dc generator. The
pistons reciprocate in non-magnetic sleeves or cylinders. In a preferred embodiment,
the energization of the coils is controlled by proximity switches actuéted by rotation
of the crankshaft of the engine. However, any number of firing mechanisms may be
used, such as microwave actuated switching mechanisms. The proj)<imity switches
are located adjacent to various portions of the crankshaft such tﬁat the coils at
opposite ends of the piston housings are energized and de-energizeid in the proper

- sequence to cause the pistons to reciprocate and thereby cause irotation of the

crankshaft. While the rotation of the crankshaft by the pistons is on a :!similar basis to
that in an internal combustion engine, it differs in that the movement of the pistons in
each direction is a power stroke rather than every other as in a two g;:ycle engine or
every fourth cycle in a four cycle engine. While in a preferred embodiment six
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pistons are connected to the crankshaft, any number of pistons could be used in

accordance with this invention.

In accordance with this invention, a V-shaped block of plastic or other
similar material is provided to house the cylinders, crankshaft, and el%ectrolysis cells.
The housing may provided for various even numbers of cylinders é}fnd electrolysis

' cells depending on the output required from the system. The V-shaded block could

also be made of aluminum or a similar light weight material to provnde greater
structural support for higher torque outputs from the system.

An internal reservoir is formed within the inner recess oflthe V - shaped
block to contain the electrolyte and to provide for the flow nf tha nlectmlwp to the
electrolysns cells to the electrolvte jackets surrounding the main p;smn assemblias
In this preferred embodiment an aluminum carrier is provided Ito mount the
crankshaft assembly and provide for the attachment of the system‘to a structure,
such as a vehicle. A small internal combustion engine is mounted within the
uppermost area of the V - shaped-block, providing for the crankshaft of the internal
combustion engine to be in line with, and directly above the cralnkshaft of the
reciprocating piston engine. A main manifold may be formed in the V|- shaped block

to deliver hydrogen gas H? from the upper ends of the closed chambérs surrounding
the pistons to the internal combustion engine. The V - shaped qmck may also
provide an external space between the outside leading edge of the internal
combustion engine and the adjacent area of the V - shaped block. Tﬂe space in the
V- shaped block between the electrolyte jackets and the outer wall fabmg the center
of the V - shaped block provides for a relief point and containment in| the event of a
rupture of a electrolyte jacket. '
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Each piston, which is preferably made of ASTM 60 cold rolled steel,
reciprocates in a non-magnetic sleeve or inner tube. Coils of wiré are wrapped
around the inner tube, which may be formed of plastic or other. non-magnetic
material. The coils are positioned along the inner tube, without a mfgjor separation
space, such that when one end and a major portion of a piston is essfentially located
within one end of the coils, a small portion of the other end of the piston is located
within the other coil. The coils are encapsulated, such as by an elec'ﬁrical insulating
material, to prevent deterioration from contact with the electrolyte, jand to prevent
electrical shorts within the coil or between the coils and otriper conductive
components. An outer tube is also formed of-a non-magnetic matenap and insulating

* material surrounds the coils and inner tube.

A main manifold may be provided for supplying hydrogen gas H?
oxygen and residual materials such as lead and sulfur carried with the gases to the

internal combustion engine. The main manifold is provided adjacent }he outer upper

surface of the V - shaped block, located over the top of the jacket aséembly and the
electrolysis cell assembly, and is connected to the intake manifold| of the internal
combustion engine. In this embodiment of the invention, the hydrogen gas H?,
oxygen and residual materials are delivered directly to the intake manifold of the

- internal combust:on engine. However, delivery could also be to tha carburetor, air

intake, or directly to the intake valve.

Flow paths for the battery electrolyte includes the reciérocating piston
motor which includes a reservoir, a mixing chamber, the lead acid ﬂo;/v batteries and
the cooling radiator. The sleeves in which the pistons reciprocate a'ref surrounded. by
an electrolyte jacket. The battery electrolyte flowing through the jaclfset is subjected
to the changing electromagnetic fields produced by electrical current how in the coils
and to direct current passing through the electrolyte from the coils to lead plates
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surrounding and spaced from the coils in the jacket. The changing electromagnetic
fields promote electrolysis of the electrolyte and the release of ‘hydrogen gas
therefrom. Efficiency is realized ‘through the use of magnetic pick up, coils centered
between the spaced coils which cancel the residual magnetic ﬁeld which occurs
when a coil is de-energized, and converts the electro—mechanicalgenergy of the
collapsing magnetic field into direct current through the use of a ref;ctiﬁer system,
which is applies between spaced metal plates located in the jaclfget to produce
additional electrolysis of the electrolyte in the jacket. The changing qilectromagnetic
fields promote electrolysis of the electrolyte and the release of hydrogjen through the
use of the magnetic pick up coils. :

Additional electrolysis of the electrolyte is realized with|the placement
of electrolysis cells located in the block assembly which are provided with direct
current recovered at the crank shaft of the reciprocating motor. Energization of the
spaced coils create electromagnetic fields radiating outward from the koils. With the
reciprocal movement of the of the piston assemblies, which are prefe rably formed of
pig iron, the bhanging magnetic fields or flux induces a voltage in the piston
assemblies which is picked up at the crankshaft of the motor. With the spaced coil

being energized by a 36 volt supply, the induced negative voltage \:Nith respect to

ground picked up at the crankshaft is approximately 144 volts. 'f'his voltage is
applied to a rectifier to supply a direct current to electrolysis cellsilocated in the
reservoir in the block assembly. Hydrogen gas H’ released from th electrolyte in _
the reservoir in the block assembly is provided as fuel to the hycflrogen burning
internal combustion engine.

Components of the electromagnetically energized reciplz'ocating motor

will now be described in further detail. The pistons and the structures surrounding
the pistons are the elements most unique to the electromagnetically energized
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reciprocating motor of this invention. Each piston, which is made of pig iron,

reciprocates in a non-magnetic sleeve or inner tube forming a piston chamber.

Spaced apart coils of wire are wrapped around the inner tube, which may be made
of plastic or other non-magnetic material. The coils are spaced apart from each
other, with one near each end of the inner tube, such that when one é)f the elongate
pistons is essentially located within one of the coils, a small portion o?f the other end
of the piston is located within the coil at the other end of the inner ttfxbe. The coils
are insulated, such as by being encapsulated in an electrical insulatinfg material. An
outer wall or tube, also formed of a non-magnetic and insulating matlhrial surrounds
the coils and inner tube to form the electrolyte jacket surroundjng the piston
chamber. Space is provided between the outer tube and the #oils to permit
electrolyte to flow between the inner tube and the outer tube and aroi,md the coils in
the electrolyte jacket. Closures are provided between the inner andlouter tubes at
both ends of the tubes. Connec‘uons are provided in the outer tube, ne:ar each end of
the tube to provide for the flow of electrolyte into and out of the elecdrolyte jacket or
space between the inner and outer tubes.

In a preferred embodiment of this invention four magnetfic pick up coils
are located in the electrolyte jacket, centered between the spaced épart coils and
having stainless steel plates connected through a rectifier array t(!) increase the
release of hydrogen gas H?. The energy recovered by the magnetllc pick up coils
further increases the production of hydrogen gas H? through the electtfolys;s process.

Two spaced apart lead plates are also installed in the elfectrolyte jacket
adjacent the inner wall of the outer tube. Current is applied to one tefrminal of each
of the coils through a conductor from the negative terminal of the batt}lary. The other
terminal of each coil is connected to a first lead plate located adjafcent the inner
surface of the outer wall of the electrolyte jacket. The first lead platée extends over
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less than one half of the circumference of the jacket. A second lead plate covers
less than the other one half of the circumference of the jacket such that the edges of
the plates are spaced apart by at least and one and one half inches. The second
lead plate is connected by a conductor to the positive terminal of the battery. Thus,
the current passing through the coils must pass through the electrolyte from the first
lead plate to the second lead plate to complete the circuit throUgh tfhe coils to the
battery terminals. The current passing through the electrolyte promqités electrolysis
of the electrolyte and the generation of hydrogen gas H2.. As a poténtial is applied
between the lead plates, the electrolyte at first presents a signiﬁcar%t resistance to
current flow. However, after the current flow is established, the elecérolyte presents
a very low resistance to current flow between the lead plates. Byjincreasing the
distance between the edges of the plates, more electrolyte is subjected to current
flow, and therefore the electrolysis of the electrolyte is increased. The lead plates
can bé modified, both in thickness, and by increasing or decreasin.g the surface area
to expose more or less of electrolyte in the electrolyte jacket to the potential
difference between the plates to manage long term durability of the d‘Iates.

‘Concentrated sulfuric acid is the primary consumab:Ie fuel of the
energy conversion system and method of this invention. The concehtrated sulfuric
acid is stored in a tank which is designed io withstand accidental damia'ge, such as in
a vehicle accident, without spilling of the acid. The acid holding tank ﬁ)rovides for the
introduction of the acid, such as sulfuric acid into the lead acid fiew Ihatteries using

metering valves regulated by an ohm (resistance) reading of the electrolyte in each
battery, so as to maintain the electrolyte specific gravity. '

A small hydrogen burning internal combustion engine| is provided to
consume the by-product gasses created during the electrolysis procee:ss and adds to
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the overall torque output of the system. Exhaust gas from the hydrogen burning
internal combustion engine is recirculated into the intake manifold to increase the
temperature of the gas mixture. The combustion engine is provided to drive a dc

generator wnicn suppuies a airect current trickle charge to the batteries, which in turn

. supply the direct current used to energize the coils and create the eilectromagnetic

fields which cause reciprocation of the pistons of the electromagnetié:ally energized
reciprocating motor. In a preferred embodiment, the direct current is isupplied to the
coils throughv proximity switches actuated by lobes on the craliwkshaft of the
electromagnetically actuated reciprocating piston engine. A direct’current starter
motor is provided to start the rotation of the crankshaft of the electromagnetlcally
energized reciprocating motor.

Since both the electrolyte circulating in the system of thls lnventlon and
the rectifier arrangement require coollng, a cooling system, such qs a radiator is
provided in the flow path of the electrolyte. A fan driven by the rec:procatmg piston
motor is provuded to cause the flow of coollng air through the radlatér and over the
rectifier arrangement. A pump is provuded to cause the circulation ofl the electrolyte
through the electrolyte jackets of the cylinders, lead acid flow ba{ttenes and the
radiator.

The system of this method also includes control circuits, and control
input devices provided on a control panel, by which the operation 05‘ the system is -
controlled. The control panel is provided with input devices to start fand control the
operation of the system. A first input device is used to energize the sf,tarter motor to
cause rotation of the crankshaft of the reciprocating piston moﬁor. With the
crankshaft of the reciprocating piston motor rotating, another input};device can be
actuated to cause direct current to be supplied to the coils of the reciprocating piston
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motor through the proximity switches. A further input device is provided to control
the rotational speed of the reciprocating piston motor. _

Stilt another input device is used to control the supply hy;drogen gas H*
water vapor and byproducts carried with the water vapor to the intertéﬁal combustion
engine, once the reciprocating engine has reached operating tempejrature and the
release of hydrogen gas H? from the system is sufficient to supﬁly the internal
combustion motor. Another device is then used to energize a clu*ch locking the
mtemal combustion engine drive shaft to the reciprocating motor crankshaft

The hvdrogen burning intemal combustion engine is sﬂarted once the
recinrocatina niston motor reaches operation temperature and a supbbly of hydrogen
aas H? Oxygen, and water vapor is available. An dc generator i$ driven by the
internal combustion engine. The dc generator output is supplied as é trickle charge
to the batteries which supplies direct current to the pair of coils located at opposite
ends of each of the piston chambers. The intemal combustion engine also drives a

. pump which causes circulation of the electrolyte through the system| An electronic

control 'system is provided to sequentially energize the coils located at the opposite
ends of the piston chambers. In one embodiment of this invention, |six pistons are

provided. The pistons are connected to a crankshaft, with the coils being energized
in sequence to cause continuous rotation of the crankshaft. The ene}'gization of the
coils causes the electrolyte in the electrolyte jackets surrounding th‘e pistons to be
exposed to current flow and changing electromagnetic fields, wh|ph encourages
electrolysis of the electrolyte and the release of hydrogen gas H?, water vapor and
other byproducts carried therewith. The sound waves that are genérated from the
firing of the. cylinders and the tuned plates cause the el'ectrol&te to vibrate,
encouraging the release hydrogen gas H? from the water. The elefctrolysis of the
electrolyte and the release of hydrogen gas H? from the eleqf:trolyte jackets
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surrounding the pistons is further enhanced by the flow of current through the
electrolyte from the coils to the pair of electrode or lead plates pdsitioned in the
electrolyte jac‘ket surrounding the piston. The current passing through the electrolyte
from the primary to the secondary lead plates acts to condition ihe electrolyte,
creating an electromagnetic force.

While the pistons may have a smooth cylindrical outer s%urface, paraliel
grooves may be provided along the lenath ~f the niston to decea'sei the outermost
surface area and thus concentrate the lines of flux emanating from the coils. The
torque ratio is increased, thereby providing for use at lower RPMs. Fprther, with the
grooves, the cylinder length can be decreased from that of a smooth ¢ylindrical outer
surface, without a reduction in torque. '

Continued rotation of the reciprocating piston engiiwe caused by
energizing the coils will cause the circulating electrolyte to rise in temberature and to
begin generating hydrogen gas H? oxygen and electrolyte vapor whic}h are released
from the treated electrolyte and rise to the top of the electrolyte jéck{ats. Continued
application of voltage to the electrolysis cells will cause the circulatir{g electrolyte to
release hydrogen gas H? oxygen and electrolyte vapor which will ‘ e to the main
manifold. The heating of the treated electrolyte enhances the rele;te of hydrogen
gas H? and oxygen. The electrolyte temperature continues to rise as the

~ reciprocating piston engine continues to operate, until it reaches the desired

optimum temperature of 195 degrees F tor releasing the desired eiectrolyte vapor
and providing for the splitting of the water molecule into hvdrogén gas H? and
oxygen. The optimum temperature is maintained by the cooling of§ the circulating
electrolyte in the radiator. In one embodiment, when the circula:tion electrolyte
reaches 195 degrees F, the small internal combustion engine is su;pplied with the
hydrogen gas H, that is made.
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Rotation of the utility motor caused by energization of the coils will
cause the circulating electrolyte to raise in temperature thereby ;increasing the
generation of hydrogen gas H2 When sensors indicate that thefre is sufficient
hydrogen gas H? being generated, the hydrogen burning internal corribustion engine
can be supplied with the hydrogen gas H?. At the same time valv‘es are used to
control or regulate the re-circulation of hot exhaust gas to the intake;manifold SO as
to increase the temperature of the gas mixture supplied to the small hydrogen
burning internal combustion engine. :

The optimum temperature of the electrolyte is mamtamed by coollng of
the electrolyte in the radiator. In one embodiment, when the curcula}tlng electrolyte
reaches 215 degrees F, the small hydrogen burning internal combqstlon engine is
supphed with the hydrogen gas H? from the system.

The sound waves that are generated from the energization of the coiis
and current flow to the lead plates cause the electrolyte to V’/ibrate, further
encouraging the release hydrogen gas H? from the electrolyte. The electrolysis of
the electrolyte and the release of hydrogen gas H® from the elgctrolyte in the
electrolyte jackets surrounding the pistons is further enhanced by the|flow of current

through the electrolyte from the coils to the pair of electrodes br lead plates
positioned in the electrolyte jacket surrounding each of the piston.

The second principal .components of this invention arb a plurality of
lead acid flow batteries. Each of the lead acid flow batteries is formedliof a number of
internally electrically connected cells so as to provide a desired r{bminal voltage
between the battery terminals. Parallel and serial connections are prgivided between
the plurality of battery terminals to provide the desired nominal outpuft voltage, such
as 12, 24 or 36 volts. |
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Each of the batteries is housed in a separated container, with the
plurality of cells having a common cover. Hydrogen gas H? geherated in and
released from the battery cells is collected within the cover and provided through a
conduit to the internal combustion engine. |

A control system is provided for maintaining the des:red]spemf ic gravity

(sp) and level of the electrolyte in each of the individual separate bat;ery cells of the

plurality of batteries. Flow paths are provided to supply each of the bhttery cells with
electrolyte from the electrolyte jackets of the electromagnetloally energized
reciprocating piston engine, with concentrated sulfuric acid from a stcprage tank, and
with electrolyte contained in a reservoir. Electrolyte removed from the bottom of
each cell flows through conduits back to the reservoir.

The energlzatlon of the coils causes the electrolyte |n| the electrolyte
jackets surrounding the pistons to be exposed to current flow, thus qondltlomng the
electrolyte for return to the reservoir then to the mixing chamber and into the battery.
When the flow battery is delivering a current, the spongy lead is oxndged to lead ions

and the plates become negatively charged:

Pb ----> Pb? + 2e- (oxidation)

During the charging process the sulfate ion of thé electrolyte is
regenerated and lead sulfate is converted back to spongy lead at the'lead electrode.

- Hydrogen ions and sulfate ions of the electrolyte are regenerated and lead sulfate is

converted back to lead dioxide at the lead dioxide electrode.

PbO, + 4H" + SO,* + 2, (discharge >) (charge <) PbSQOi(S) + 2H,0
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By controlling the supply of treated electrolyte from the reservoir, and
concentrated acid from the a storage tank to each of the battery cells, and the flow of

electrolyte from each of the battery cells back to the reservoir, the electrolyte in each

of the batteries may be kept at an optimum or desired specific gravity. Thus, each
cell of a battery may be quickly restored to optimum specific gravity. By cyclically
restoring each cell of a battery individually, the battery may be kept at near optimum
charge.

A regulated closed loop flow path is provided betweefn the reservoir
and the radiator to keep the temperature of the electrolyte .ﬂowilflg through the
system at an optimum temperature.

The system and method of this invention creates, Pfecharges, and
stores electrical energy in the batteries in sufficient quantity to contii'\uously supply
electrical energy to the electromagnetically ‘energized reciprocatifpg motor for
propelling a vehicle, so long as the supply of cbncentrated sulquc acid is not
depleted. It also generates hydrogen gas H? and Oxygen to supp#ly the internal
combustion engme Thus, the system and method of this invention prowdes kinetic
rotating force from both an internal combustion engine and an elec}tncal motor to
provide rotational torque to a load, requiring only a supply of concentrated acid as
the primary consumable fuel. Water is a secondary’ consumable, as it is depleted
during the electrolysus of the electrolyte. However, after extended oberatlon of the -
system, other materials will be consumed and need to be replaced, such as the lead
plates in the electrolyte jackets, the lead in the batteries, or need tcf) be removed,
such as accumulated sulfur in the reservoir.

The system of this invention results in a high efficiency (by energy
recovery components), high torque, long stroke reciprocating motor which can
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provide rotational torque to a load. It also can be used to generate a sufficient
amount of hydrogen gas H? to be supplied as fuel to an internal combustion engine
capable of generating enough power to operate or at least assist in propelling a
motor vehicle.

Brief Description of the Drawings
Figure 1 is a schematic flow and pictorial diagram of a preferred

embodiment of the System of this invention including an eleciromagnetical!y
energized piston motor designed to enhance the performance of lead acid flow

batteries;

Figure 2 is a cross-sectional  view represenﬁative of an
electromagnetically energized piston motor designed for use in the {system of this

invention;
Figure 3 is a cross-sectional view representing one! of the piston
assemblies of a electromagnetically energized piston motor designed for use in the

system of this invention:

Figure 4 is a cross-sectional view of a bridge clip assembly included in

‘the piston assembly shown in Fig. 3;

Figure 5 is circuit diagram of a portion of the bridge clip assembly
shown in Fig. 4; and

Figure 6 is a perspective representative of a portion of an alternate
flow arrangement for the electrolyte supplied to the individual flow cells.
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Detailed Description of the Invention

Figure 1 is a schematic flow and pictorial diagram of a preferred
embodiment of the system of this invention. The principal components of this
preferred embodiment of the invention include a reciprocating piston motor 10, of
which two cylinders 12 and. 14 are shown, a plurality of lead acid flow batteries 16, a
direct current generator 18, a hydrogen burning internal combustion engine 20, a
radiator 22, and a control system and panel 24.

The cylinders 12 and 14 of piston motor 10, each incqude a piston 26
formed of a magnetic material such as pig iron. The pistons 26 reciprocates within
an inner non-magnetic tube or cylinder 28. Placed around each of the cylinders 28
are a pair of coils 30 and 32, spaced apart from each other. The conls 30 and 32 are
spaced such that when a portion of a piston 26 is Iocated essenttall& within the full
length of one of the coils, a portion of the opposite end of the piston i |s located within
a portion of the other coil. An outer non-magnetic tube or cylinder 34 surrounds the
inner tube 28 and is spaced from the outer cylindrical surface of the coils 30 and 32.
The ends of the inner tube 28 and outer tube 34 are closed by torond’al members 36
and 38 to form a closed chamber 40 there between. Also located wnihm the closed
chamber are a pair of electrodes 42 and 44.

Drive shaft 46 of internal combustion engine 20 is connected to
camshaft 48 of the reciprocating piston motor 10. Pistons 26 are connected to the

camshaft or crankshaft 48 by connecting rods 50.

Direct current generator 18 is driven by the crankshaft 48 ofv
reciprocating piston motor 10 and the drive shaft 46 of internal combustion engine
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20. The control system 24 controls the supply of direct current from the dc generator
18 and the flow batteries 16 to the terminals 52 and 54 respectively of coils 30 and
32, and the electrodes 42 and 44 through the distributor 60, under the control of both
limit switches actuated by lobes on the camshaft 48 and solenoid switches 56 and
58 respectively. By increasing or decreasing the current supplied to the electrodes,

- the rate of generation of hydrogen gas is increased or decreased.

The flow batteries 16 comprise a number of individual cells 62, the
positive and negative terminals of which are connected in series and parallel circuits
to provide the desired output voltage of the bank of flow batteries 16 between the
positive output terminal 64 and fhe negative output terminal 66.

There are numerous flow paths for the flow battery electrolyte, and an
individually controlled flow path through each cell 62. The main réservoir 68 for
battery electrolyte is formed in the v-block 94 of the plston motor 10. A main flow
path 70 from the reservoir 68 is connected to individual flow paths 72 to each of the
cells 62. A flow regulator 74 is provided in each of the individual ﬂcbw paths 72 to
independently control the supply of electrolyte to each of the cellb 62 from the
reservoir 68 to maintain a desired ph and electrolyte level in each ‘cell 62. Flow
regulators 76 are provided to individually control the flow of electrolyte from each of
the cells 62 back through a control valve 78 to the reservoir 68.

A flow path is also provided between each of the closed chambers 40

of the cylinders 12 and 14 and the reservoir 68. Electrolyte flows through path 80 to
the closed chambers 40 and returns to the reservoir 68 through path 82,
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A flow path 84 is provide to circulate electrolyte from the reservoir 68 to
the radiator 22, so as to maintain the electrolyte in the reservoir at a desire
temperature.

A reservoir 86 is provided for supplying water to thé main reservoir
when needed to make up for lost water and to adjust the desired main reservoir
concentration of acid. A reservoir 88 is provided for concentrated acid. Individual
flow paths 90 are provided to supply the concentrated battery acid to each of the
cells 68. Flow regulators 92 are provided in the individual flow paths 90 to control
the flow of concentrated acid to the individual cells 62.

Referring to Fig. 2, the piston motor 10 is further: shown. The
components of the piston motor 10 are identified with the same numerals as used in
Fig. 1. The crankshaft 48 is supported in and the main reservoir 68 is located in the
v-block 94 of the piston motor 10. A burp chamber 96 may be located at the outer
end of the closed chamber 40, to receive hydrogen gas developed in the closed
chamber 40. The hydrogen gas is delivered as shown at 98 fo the internal
combustion engine 20 as fuel. A main manifold is located at the ouﬁer end of each
closed chamber 40 for collecting and retuming the electrolyte to the: main reservoir
68.

Referring to Figure 3 details of some of the components of the
cylinders 12 and 14 are shown. Located within the closed chamber 40 adjacent the
outer cylinder 34 are the pair of lead plates 42 and 44. 'Also shown is the coil 30.
Located in the closed chamber 40 between the coils 30 and 32 and the outer |
cylinder 34 are four bridge clips 100. Each of the bridge clips 100 is formed with a
elongated u-shaped magnetic core 102, around each of which is wrapped a coil 104.
The changing magnetic fields produced by the cyclic energization of the coils 30 and
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32 induce alternating current flow in the coils 104. This alternating current is

provided to a rectifier 106, shown in Fig. 5, which in turn is a supply of direct current.

Referring to Fig. 4, a bridge clip 100 is shown in further detail. The
bridge clips 100 include a plurality of spaced apart stainless steel plates 110. The
stainless steel plates 110 are secured to each other by non-magnetic and non-
conducting fasteners 112, such as nylon fasteners Which pass through non-magnetic
and non-conducting spacers 114. Alternate stainless steel plates 110 are connected
to the positive and negative outputs of the rectifier 106, which is supplied with
alternating currént from the coil 104. The changing electrical field between the
stainless steel plates 110 of the bridge clips increases hydrogen production in the
closed chamber 40, as a result of being exposed to the increasing and decreasing
magnetic fields of the coils 30 and 32.

Referring to Fig. 6, an alternate flow arrangement for the electrolyte
supplied to the individual flow cells is shown. In this arrangement, a rhix;ing chamber
116 is provided for each flow cell. The mixing chambers 116 are provided with
concentrated acid from acid reservoir 88, and with electrolyte from the main
reservoir 68. The mixed concentrated acid and electrolyte is then provided to the
individual flow cell. Similarly, a collection tank 118 is provided to collect the
electrolyte flowing from each of the cells, with the electrolyte being returned from the
collection tank 118 to the main reservoir 68. Again, the flow of concentrated acid
from the acid reservoir 88 and electrolyte from the main reservoir 68 is controlled by
valves which are in turn regulated by measurements of the operating conditions of
individual cells condition.

In summary, the pistons of the motor are connected to the crankshaft,

with the coils being energized in a sequence which causes continuous rotation of the
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crankshaft. The energizing of the coils causes the electrolyte in the jackets
surrounding the pistons to be exposed to changing electromagnetic fields created by
the movement of the steel piston, which encourages the release of electrolysis of the
electrolyte and release of hydrogen gas H? from the electrolyte. The sound waves
that are generated from the energization of the coils and the tuned lead plates
causes the electrolyte to vibrate, again enhancing the release hydrogen gas H? from
the electrolyte. A magnetic pick-up is then induced by the coils causing the collapse
of the primary magnetic field. The inductance is then used to promote further
electrolysis along the four inner magnetic pick-up clip arrangements consisting of a
rectifier, stainless steel plates and the magnetic pick-up consisting of laminated
plates of an E-clip configuration. The release of the hydrogen ga{s H? from the
treated electrolyte in the electrolyte jackets surrounding the pistons is further

~ controlled by grounding the electrodes connected to the lead platés to |rrz—zvent a free

wheeling reverse energy release created when the pistons are driven by the power

train in a coast mode.

The released hydrogen gas H? and oxygen from the electrolyte jackets
and the electrolysis cells are vented to the main manifold that feebs the internal
combustion engine. Excess gasses, if contained in the treated e}eCtmlyte as it
circulates back to the reservoir, are vented at the reservoir through a rélief valve and
into the main manifold. The collected hydrogen gas H? in the main manifold is
supplied as fuel to the internal combdstion engine.

In a preferred embodiment of this invention, all cylinders are provided
with a two way pressure relief valve to maintain desired pressures in the system.

When sensors indicate that there is sufficient hydrogen gas H? being
generated, the internal combustion engine can be supplied with the collected gasses
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and electrolyte vapors from the main manifold. At the same time, valves are
controlled to regulate the air fuel mixture supplied to the internal combustion engine.
A limited quantity of exhaust gasses are then re-circulated to the air intake system of
the internal combustion engine to maintain an higher operating temperature resulting
in an increase in the temperature of the gasses entering the combustion chamber of
the internal combustion engine.

The system of this invention provides several ways of controlling the
amount of hydrogen gas H? released from the top surface of the electrolyte jackets
and the electrolysis cells. These include regulating the current flow through the
electrolyte between the lead plates in the electrolyte jackets of the cylinders,
regulating the rate of rotation of the crankshaft of the electromagnetically energized
reciprocating piston engine, regulating the temperature of the treated electrolyte in
the system and by regulating the operation of the electrolysis cells.

The system of this invention uses all collected hydrogen gas H2
oxygen and electrolyte vapor to provide fuel for the combustion process in the
internal combustion engine resulting in increased energy output from the fuel ignition
reaction. The reaction in the power stroke of the four stroke internal combustion
engine, or other internal combustion engine, provides for the ignition by a spark plug
or other similar device, of the hydrogen as aided by the provided oxygen. The
hydrogen reacts to the provided spark and ignites to a temperature of 4000 degrees
F causing a downward pressure on the internal combustion piston. The reaction
creates steam from the included electrolyte vapor, increasing the voluime of the said
vapor by a ratio of 1:1650 further causing downward motion of the said piston. The
high temperature, over 1500 degrees F causes the steam to split into the component
hydrogen gas H? and oxygen, which is thereafter ignited as a secondary source of
downward pressure on the piston. The affect of this resulting combustion in the
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internal combustion engine maximizes available hydrogen gas H" oxygen and
electrolyte vapor, thereby requiring less fuel to be supplied.

While embodiments of the invention have been shown and described,
it should be apparent to those skilled in the art that what has been shown and
described are considered at present to be the preferred embodiments of the system
of this invention including an electromagetically energized piston engine and flow
type lead acid batteries designed to convert chemical and electﬁcél energy to
mechanical energy. In accordance with the Patent Statute, changeé may be made
in the system of this invention without actually departing from the true spirit and

scope of this invention. The appended claims are intended to cover all such

changes and modifications which fall in the true spirit and scope of this invention.
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CLAIMS

1. An energy conversion and free hydrogen producing system comprising:
an electromagnetically energized reciprocating piston motor, said
electromagnetically energized reciprocating motor including,
| a plurality of magnetic pistons connected by piston rods to a
crankshaft,
each of said magnetic pistons reciprocating within an electrolyte jacket
formed by concentric non-magnetic sleeves surround each of said magnetic pistons,
' a pair of spaced apart electrical coils located in each of said electrolyte
jackets,
a source of electrical energy for energizing said electrical coils to
cause reciprocation of said magnetic pistons,
a lead acid flow throuah battery comprising a number of individual lead

- acid cells,

an electrolvte storang tank,

a concentrated acid storage tank,

a closed loop flow path including said electrolyte jackets, said
electrolyte storage tank and said lead acid cells, |

an internal combustion engine, having an'output shaft,

whereby energization of said pair of spaced apart electrical coils
causes rotation of said crankshaft, electrolysis of said electrolyte in said electrolyte
jackets, and the generation of hydrogen gas which is supplied as fuel to said
internal combustion engine, said electrolyte from said electrolyte jackets being
supplied to said lead acid cells of said lead acid flow through battery, the rotation of
said crankshaft and of said internal combustion engine providing rotational torque
output.
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2. The energy conversion and free hydrogen producing system of claim 1,
wherein a pair of spaced apart electrodes are provided in said electrolyte jackets,
whereby the flow of electrical current between said electrodes causes the
electrolysis of said electrolyte and the release of hydrogen gas from the electrolyte.

3. The energy conversion and free hydrogen producing system of claim 2,
wherein the current flowing through said electrical coils also flows through said
electrodes.

4, The energy conversion and free hydrogen producing systém of claim 2,
wherein the electrodes located in said electrolyte jackets are formed df lead.

5. The energy conversion and free hydrogen producing system of claim 1,
wherein a storage tank is provided for concentratéd sulfuric acid, said concentrated
sulfuric acid being supplied to each of said lead acid cells so as, to maintain a
desired ph level in each of said lead acid celis.

6. The energy conversion and free hydrogen producing systéem of claim 1,
including a radiator in a flow path for the electrolyte to maintain a desired
temperature of the electrolyte in the electrolyte storage chamber.

7. The energy conversion and free hydrogen producing system of claim 1,
including an alternator driven by said reciprocation piston motor, and a rectifier
system connected to the output of said alternator, whereby direct current is supplied
to said system.
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8. The energy conversion and free hydrogen producing system of claim 1
including a control system for controlling the energization of said pairs of spaced
apart electrical coils, and the circulation of said electrolyte.

9. The energy conversion and free hydrogen producing system of claim 1,
including:

‘ a plurality of bridge clips are located in said electrolyte jacket,
outwardly of said electrical coils, said bridge clips each comprising:

an elongated u-shaped magnetic core, a coil wrapped around the core,
a plurality of space apart steel plates, with alternate plates being electrically
connected to each other,

a rectifier receiving alternating electrical current and supplying direct
current between said altemate space apart steel plates, so as to create
electromagnetic fields there between to cause further électrolysis of the electrolyte in
the electrolyte jacket.

10. The energy conversion and free hydrogen producing system of claim 1,
wherein said electromagnetically energized reciprocating motor includes a v-block
which supports said electrolyte jackets, pistons and crankshaft and houses said
electrolyte storage tank.

11.  The energy conversion and free hydrogen producing system of claim 1,
including for each of said individual lead acid cells:

a first flow control for controlling the flow of electrolyte from said electrolyte
storage tank to said individual lead acid cell, ,

a second flow control device for controlling the flow of concentrated acid from
said concentrated acid storage tank to said individual lead acid cell,
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a third flow control device for controlling the flow of elef:trolyte from said
individual lead acid cell to said electrolyte storage tank, whereby the desired specific
gravity may be maintained in each individual lead acid cell.

12. The energy conversion and free hydrogen producing system of claim
11, wherein a mixing chamber is provided for each individual lead acid cell, with
electrolyte from said electrolyte storage tank and concentrated acid from said
concentrated acid storage tank being provided to said mixing chamber and then

-supplied to each individual lead acid cell.

13. The energy conversion and free hydrogen producing system of claim
11, wherein the flow of electrolyte from all said individual lead acid cells is collected
in a collection tank, and then supplied to the electrolyte storage tank.

14. ‘ The energy conversion and free hydrogen producing s‘yStem of claim
1, including a water storage tank, from which water may be plrowded to the
electrolyte to maintain the desired volume of electrolyte in the system:

15.  An energy conversion and free hydrogen producing system including a
electrolyte flow paths comprising: ' _
an electromagnetically energized reciprocating piston motor, said
electromagnetically energized reciprocating motor including,
a plurality of magnetic pistons connected by piston rods to a
crankshaft,
each of said magnetic pistons reciprocating within a enclosed jacket
formed by spaced apart concentric non-magnetic sleeves surround each of said
magnetic pistons, said enclosed jackets forming a portion of said electrolyte flow
path,
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a pair of spaced apart electrical coils located in each of said enclosed
jackets, which when energized cause said magnetic pistons to reciprocate, |
an electrolyte storage tank,

a concentrated acid storage tank,

a water storage tank,

a plurality of lead acid flow through batteries, each comprising a plurality of
individual cells,

a radiator,

a source of electrical energy for energizing said electrical coils to cause
reciprocation of said magnetic pistons,

‘ a first electrolyte flow path including said enclosed jackets, said electrolyte
storage tank, and said Iegd acid batteries, said electrolyte flowing through said
jackets being electrolyzed by the changing electrom_aghetic fields of .séid coils,

a flow control device for controliing the flow of concentrated :acid from said
concentrated acid storage tank to said plurality of lead acid flow through batteries to
maintain the concentration of acid in the plurality of lead acid’ flow through batteries
at the optimum level for delivery of electrical current fr¢m said battery,

a flow control device for controlling the flow of water from said water storage
tank to maintain the desired amount of electrolyte in electrolyte flow path,

a second electrolyte flow path for circulating the electrolyte between said -
electrolyte storage tank and said radiator, to maintain the temperature of the
electrolyte in the electrolyte storage tank at a desired temperature.
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