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1
HYDROGEN/OXYGEN FUEL CELL

BACKGROUND OF THE INVENTION

This invention relates generally to the production of 3

hydrogen and oxygen in a closed electrolytic chamber,
filled with an aqueous electrolyte solution, and working
with electrodes connected to a source of electrical po-
tential. The invention is useful in automobiles, trucks,
stationary engines, tractors, industrial plants, trains,
ships, airplanes, generating plants, and all other places
where fossil fuel is burned as a source of energy. The
invention will be described herein with specific refer-
ence to its use in an automobile engine.

At the present time there are two major problems
facing the nation with respect to the operation of the
millions of automobiles, trucks, buses, and the like
which are currently in use. One of these problems is the
pollution of the atmosphere caused by the noxious gases
generated as by-products of combustion in the engines
of these vehicles. A few of these are defined as carbon
monoxide (CO), nitrous oxide (NOy), unburned hydro-
carbons (HC), sulfur dioxide (SO3y), and so on. During
the past 20 years, considerable effort and expense have
been devoted to resolving this ever growing problem.

The second problem deals with an increasing short-
age of the fossil fuels on which vehicles operate, and a
very substantial amount of work has been done with the
objective of increasing the efficiency of existing engines
s0 as to use less fuel, as well as searching for alternative
sources of energy for the vehicles.

It has been recognized for some time that hydrogen
as a fuel has numerous advantages over fossil fuels. In
burning, it releases heat energy almost three times
greater than any other fuel. It burns clean, producing
only water as residue. It can be made from water almost
any place on earth by several processes, one of the most
convenient being by electrolysis of water. However, the
100% substitution of hydrogen for gasoline or other
fossil fuels in vehicle engines presents practical prob-
lems which have delayed commercial acceptance. A
hydrogen tank is an explosion hazard. Also, the energy
required to convert water to hydrogen in itself requires
the burning of fossil or other fuels, with accompanying
reduction in existing fuel supplies and accompanying
increase in poliution or other hazards.

As an extension of the above concept, there has been
additional research in the prior art to evaluate the prac-
tical utility of hydrogen as a fuel supplement in existing
systems. It has been found that when hydrogen is mixed
with gasoline and air in the combustion chamber of a
conventional vehicle engine, there is an improved com-
bustion. The result is substantially improved thermal
efficiency and a marked reduction of noxious emissions.

However, to provide a tank of hydrogen adjacent the
engine to supplement the gasoline supply presents the
same difficulties as involved with hydrogen as a pri-
mary fuel, except of course on a smaller scale. There-
fore, over the past decades there has been additional
work on the concept of providing an electrolysis cham-
ber under the hood of the vehicle, adjacent the engine,
for providing hydrogen on an as needed basis, and using
electrical energy from the battery and electrical system
of the vehicle to perform the electrolysis. While this
work has confirmed certain theoretical advantages of
hydrogen supplementation, it has not yielded a practi-
cal, workable system, since the technology has been
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known for some time but has not come into common
use.

The lack of public acceptance has been due to the fact
that the systems proposed in the past have been charac-
terized by excessively heavy and oversized units, the
use of high pressure, the need for heating, cooling,
fanning, purging, or filtering, the use of heavy cabling
and precious metal electrodes, and the need for exten-
sive modifications of the existing vehicle engine. Even
more important, there has been the safety hazard pres-
ented by the potential for explosion of accumulated
gases in the event of unusual occurrences, such as colli-
sion of the vehicle or inadvertent turning off of the
engine while the generation of hydrogen and oxygen
still continues.

It is an object of the present invention to provide a
new and improved hydrogen supplementation system
which overcomes or minimizes the above-mentioned
disadvantages of previously known systems.

More specifically, it is an object to utilize the existing
source of electrical potential in the engine to decom-
pose water to provide hydrogen and oxygen which is
used in the engine, thereby greatly reducing air pollu-
tion and increasing fuel efficiency.

It is a further object of the invention to provide a
system which is inexpensive, readily installed and main-
tained, without modification of the existing engine, and
which includes simple mechanisms for eliminating the
hazard of explosion.

Other objects and advantages will become apparent
as this specification proceeds.

SUMMARY OF THE INVENTION

The present invention relates to a hydrogen supple-
mentation system for an engine, comprising an electrol-
ysis chamber located adjacent said engine, said chamber
having a securely bonded bottom and a friction-fitted
top cap, removable by internal ga pressure; an aqueous
electrolyte solution partially filling the chamber and
leaving a gas accumulation zone in the chamber above
the electrolyte level; a pair of electrodes disposed
within the chamber and at least partially immersed in
the electrolyte solution, said electrodes being electri-
cally connected to opposite sides of the battery or other
source of electrical potential in said engine, whereby
hydrogen and oxygen are generated from the water in
said’ electrolyte; and a hydrogen/oxygen delivery line
connected at one end to the gas accumulation zone in
the electrolysis chamber and at the other end to the
vacuum line in the positive crankcase ventilation (PCV)
system of the engine, whereby hydrogen and oxygen
generated in the electrolysis chamber are withdrawn
immediately by the vacuum effect in the PCV vacuum
line and fed into the intake air manifold of the engine.

The apparatus of the invention is extremely simple
and has no moving parts. It is made of inexpensive,
readily available materials. It is installed merely by
attaching the electrode wires to opposite poles of the
battery and installing a T-joint in the PCV vacuum line
of the engine. No modification of the engine is required.

Further, it incorporates the unique feature of a fric-
tion-fitted top cap for the electrolysis chamber, which
provides automatic secure containment during normal
operation of the engine, but provides pressure release
under abnormal conditions. Thus, during normal opera-
tion, the negative pressure in the PCV vacuum line pulls
the top cap down securely on the electrolysis chamber,
thus preventing escape of generated gases. However, in
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unusual situations where the engine may stop but the
generation of hydrogen and oxygen continues, the ces-
sation of the vacuum effect in the PCV line loosens the
top cap so that it will pop off if there is a build-up of gas
pressure in the electrolysis chamber, thereby eliminat-
ing the confinement necessary for explosion. This fea-
ture, together with the special combination of electro-
lyte components to be discussed hereinafter, eliminates
the explosion hazard which hampered past efforts.

Addition of hydrogen and oxygen to the fuel supply
of the engine by use of the present invention enables a
substantial improvement in fuel efficiency and mileage
per gallon, as well as a striking reduction in noxious
gases emitting from the engine.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be better understood,
a description of the invention is provided herein with
reference to the general concepts and an illustrative
embodiment thereof, wherein:

FIG. 1 is a diagrammatic view of an automobile en-
gine, showing incorporation of the electrolysis device
of the present invention.

FIG. 2 is a perspective view of the electrolysis device
of the invention.

FIG. 3 is an exploded perspective side view of the
electrolysis device, showing top and bottom caps sepa-
rated from the main body, and indicating the location of
electrodes, gas accumulation zone, gas delivery line,
and the like.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, wherein like refer-
ence characters denote corresponding elements
throughout the several views, and first to FIG. 1, an
internal combustion engine of the piston type in which
fuel is ignited by spark plugs is shown as including an
engine block represented at 10. Mounted on engine
block 10 is a fuel intake manifold 11 having a main stem
12 on which is mounted a carburetor 13 for hydrocar-
bon fuel such as gasoline. Mounted above carburetor 13
is an air filter 14 having an air intake 15.

Carried by engine block 10 is an exhaust manifold 16
from which extends an exhaust pipe 17. Engine block 10
includes a cooling system in accordance with accepted
practice and hence is not illustrated here. However, a
radiator and a fan which may be considered as part of a
cooling system are illustrated at 18 and 19 respectively.

The engine includes a positive crankcase ventilation
(PCV) system, in which a source of air is drawn from
the air intake 15 through a tube 20 into the oil filler cap
assembly 21, from where the air flows past rocker arms
and pushrods (not shown) into the crankcase 22. The air
and accumulated crankcase gases then enter a spring-
loaded regulator valve (PCV valve, not shown), from
where the air and gas mixture is routed from the crank-
case 22 through a crankcase vent hose tube 23 to the
main stem 12 of the intake manifold 11, from where the
crankcase gases may be burned with the incoming fuel
and air mixture. The crankcase vent hose tube 23 is a

vacuum tube and creates a negative pressure on the

system continuously while the engine is running.

The engine includes an associated fuel tank (not
shown) from which gasoline or other fuel is drawn
through line 24 by fuel pump 25 and introduced into the
carburetor 13.
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The engine also includes a battery 26 as a source of
electrical potential, together with associated wiring and
switching. An ignition key switch 27 is adapted to sup-
ply energy from the battery 26 to the cranking motor 28
to activate the flywheel 29 to turn over the engine upon
starting the vehicle.

An important feature of the invention is an electroly-
sis canister or chamber 30, which is shown in the dia-
gram of FIG. 1 and in greater detail in FIGS. 2 and 3.
The chamber 30 illustrated in the drawings is formed as
a waterproof cylindrical casing 31, made of a chemi-
cally and electrically inert material, such as high impact
plastic, tempered glass, glazed lava, or the like. Cham-
ber 30 is not restricted to a cylindrical shape, but may
have any suitable configuration, including square, rect-
angular, or customfitted, depending upon its location
adjacent the engine block 10. As shown in the drawings,
casing 31 has a bottom cap 32 which is permanently and
securely adhered to the casing body, and a top cap 33
which is slip-fitted on the casing 31 and held there by
friction. To assist in maintaining a seal in the slip-fitting,
an O-ring seal 34 is built into the side of the top cap.

Located within the casing 31 are a cylindrical stain-
less steel cathode 35, which may be formed as an inner
liner for the casing 31, and a cylindrical stainless steel
core anode 36, which is secured concentrically of the
cathode cylinder 35. The anode 36 is supported by a
pair of stainless steel bolts 37 and 39 which are secured
to the casing 31. Bolt 37 is insulated from contact with .
cathode 35 but is electrically connected to anode 36 at
one end and to electrical wire 38 at the other end. Wire
38 runs through a fuse box 38A and then connects with
wire 39, which leads through ignition key switch 27 and
connects with the positive pole of battery 26. Bolt 39 is
insulated from electrical contact with both cathode 35
and anode 36, and acts merely as a second support mem-
ber for holding anode 36 in place. A second wire 40 is in
electrical contact with cathode 35 and leads to the nega-
tive ground pole of the battery 26, or vehicle frame, if
grounded.

As shown in FIG. 3, the electrolysis chamber con-
tains an aqueous electrolyte solution 41, which is nor-
mally filled to a level 42 above the top of cathode 35 and
anode 36. When current is applied and passes through
the electrolyte solution between the electrodes 35 and
36, the water in the solution is decomposed to produce
hydrogen and oxygen gas, which rises upwardly above
the electrolyte level 42 and collects in a gas accumula-
tion zone 43. Hydrogen and oxygen which reach the
gas accumulation zone are instantly drawn off through
a gas outlet line 44, connected to an opening in top cap
33. The line 44 is connected at the other end to the
crankcase vacuum hose 23 of the engine, through a
T-joint 45, and accordingly the hydrogen and oxygen
gases generated in the electrolysis chamber 30 are con-
ducted into the main stem 12 and into the intake mani-
fold 11 of the engine. A backflash arrestor valve 46 is
located in line 44 to prevent accidental explosion of
hydrogen and oxygen gases in the event of engine back-
fire. :

The top ca 33 of the electrolysis chamber 30 is fitted
with an intake air adjustment valve 47, which permits
emission control mechanics to mix air with the accumu-
lated hydrogen and oxygen gases in such proportions as
may be needed to conform to existing emission control
regulations, as applied to the particular type and size of
engine. An optional air cooling tube 48 extends from the
top cap 33 and terminates at a point below the surface
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42 of the aqueous electrolyte solution 41, allowing, if
desired, an additional supply of air to be drawn into the
solution and to assist in liberation of hydrogen and oxy-
gen gas bubbles from the electrodes. The top cap 33 is
also fitted with a thick fiber splash guard membrane 49
to prevent liquid electrolyte from entering the gas out-
let line 44, while at the same time permitting the gener-
ated gases to pass through it.

The size of the canister or electrolysis chamber 30
may vary according to the size of the engine to which it
is attached. For smaller cars having a four cylinder
engine, the recommended size of the canister is about 33
inches in diameter, with a height of about 8 to 12 inches.
For six cylinder cars, an appropriate size is about 4} by
10-12 inches; and for eight cylinder cars and trucks, the
size is in the range of about 64 by 10-12 inches. Diesel
trucks, stationary engines, motorhomes, tractors, boats
and large electrical generators can use an 84 by 24-36
inch size, mounted either vertically or horizontally.

In order for current to be passed between the elec-
trodes 35 and 36, it is necessary that the solution filling
the electrolysis chamber be something other than dis-
tilled water. For the purposes of the present invention,
it is sufficient that a small amount of electrolyte be
present in the water. For example, an electrolyte solu-
tion can be made by mixing small quantities of phos-
phoric acid (food grade), sodium perborate (to supply
extra oxygen), and acetanilide as a stabilizer, in deion-
ized or distilled water. The quantities of these chemicals
may be varied between rather wide ranges, the objec-
tive being to provide reasonable flow of current be-
tween the two electrodes. Preferably, the above elec-
trolyte solution in the electrolysis chamber comprises
between about 0.05 to 0.1% of the total solution in the
chamber, although lesser greater amounts may be used
with some decrease in effectiveness. An illustrative
example showing preparation of a suitable electrolyte
concentrate is given in Example 1, following later in
this specification.

The procedure for initial installation of the electro-
Iyte solution in the electrolysis chamber comprises fill-
ing distilled or deionized water to the liquid level 42
above the top edges of the electrodes 35 and 36, and
then adding electrolyte concentrate with a syringe or
dropper until a reading of 1.5 amperes is obtained with
the engine running. Usually, this amperage may be ob-
tained by using 1 to 1.5 ounces of concentrate (prepared
as in Example 1) per liter of distilled or deionized water
in the chamber. If the vehicle is intended for long trips
or hard usage, the initial addition of electrolyte concen-
trate may be increased to obtain a greater amperage
reading, preferably in the range up to 3.0.

After the initial installation of the electrolyte solu-
tion, as above, it is only necessary to add distilled water
on an occasional basis to maintain the unit in operation.
Under normal usage, this involves adding distilled
about every 30 days or one thousand miles of driving.
Adding the water may be accomplished by removing
the slip-fitted top cap 33 and pouring in the water to fill
up to the top level line 42. The initial charge of electro-
lyte will last for about one year, or about 10,000 miles of
driving, under normal conditions.

As demonstrated above, the electrolysis unit of the
present invention is inexpensive and simple to install
and maintain in existing engines. It has no moving parts.
It has two wires leading to the battery, and a single hose
connection installed in the PCV vacuum line by a sim-
ple T-joint connection. Electrical current to the system
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is actuated by turning the ignition switch key to start
the engine. Hydrogen and oxygen are generated as long
as the engine is running. When the key is turned to the
off position, the motor stops, and so does the generating
of hydrogen and oxygen gases.

Although simple and inexpensive in structure, the
system of the present invention effectively avoids the
explosion hazard which overshadowed the use of prior
devices. An important element in achieving this is the
feature of using a friction-fit top cap 33 in combination
with use of the vacuum tube of the PCV system. When
the engine is running, the top cap is pulled down tightly
on the canister by the negative pressure in the PCV
vacuum line 23, and generated gases cannot escape but
rather are drawn directly into the engine intake mani-
fold where they are immediately burned with the stan-
dard fuel mixture. When the engine stops, the top cap 33
is no longer under negative pressure and is easily re-
moved. Therefore, in the event of abnormal conditions,
where the engine might be stopped, but the ignition key
not turned off (as in the case of accident or repair work
on the electrical system), the continued generation of
hydrogen and oxygen gases without being consumed in
the engine will not cause a dangerous build-up of gases
in the canister, because the top cap 33 will readily pop
off, thus eliminating the confinement condition that is
necessary for an explosion. Added to this safety factor is
the air adjustment valve 47 which is always in an open
position on cap 33 and therefore acts as a safety relief
valve under the abnormal conditions described above.
An even further safety feature is contributed by the
constitution of the electrolyte solution, which has been
found to generate other substances which decompose at
a uniform rate and condition the released hydrogen and
oxygen gases against explosion but do not interfere with
the high heat energy of the hydrogen gas.

Use of the electrolysis unit of the present invention
effectively addresses the major problems currently fac-
ing the nation with respect to the operation of fossil fuel
powered vehicles. The high heat energy of the mixture
of conditioned hydrogen and oxygen gases generated in
this unit, when added as a supplement to other hydro-
carbon fuels, causes the unburned portions of that fuel
to burn completely, thereby effecting a striking reduc-
tion in the concentration of noxious gases in the emis-
sions. Further, a substantial improvement in gas mileage
is obtained, thereby contributing substantially to the
solution of the fuel shortage problem, and since less fuel
is used overall, even less pollution is added to the atmo-
sphere. Tests showing the improvement in mileage and
pollution reduction are described in Examples 2 and 3,
set out later in this specification.

The following examples illustrate certain specific
embodiments of the invention. It will be understood
that the invention is not limited to the specific materials
or proportions given, but comprehends all such modifi-
cations and variations thereof as will be apparent to
those skilled in the art.

EXAMPLE 1

An electrolyte concentrate solution was prepared for
use in the invention, utilizing the following compo-
nents:

Component Quantity

3,000 mis
500 gm

Distilled or deionized water
Phosphoric acid (food grade)















