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INTERNAL COMBUSTION ENGINE KIT
WITH ELECTROLYSIS CELL

FIELD OF THE INVENTION

This invention relates to the general field of combustion
engines, and more particularly, to combustion engines of the
type that use conventional hydrocarbon fuels such as gaso-
line or diesel fuel, natural gas and propane in combination
with fuel additives such as hydrogen and oxygen. Most
particularly, this invention relates to an electrolysis cell
capable of producing hydrogen and oxygen for use in an
internal combustion engine as a fuel additive for improving
performance and reducing pollution from the internal com-
bustion engine.

BACKGROUND OF THE INVENTION

Modern gasoline and diesel engines are much more
efficient and less polluting than similar engines of even a few
years ago. However, due to the increased number of vehicles
in use, levels of air pollution continue to rise even in light
of more efficient and clean running vehicles. Therefore,
there has been increasing pressure to develop vehicles which
have lower emissions, and thus are less polluting than
conventional automotive technology permits.

For example, under certain government “Clean Air”
legislation, a certain number of vehicles are required to be
emission free. This legislation has put pressure on OEM’s to
develop alternate fuel technologies including electric cars
and vans, natural gas and propane fuelled vehicles, hydrogen
cell vehicles and the like. While a number of these tech-
nologies are promising, some are still a long way from
commercial implementation, and others appear to have
reached the limit of present design capabilities without
yielding a consumer acceptable product. Therefore, attention
has refocused on conventional gas and diesel burning
engines, to try to develop a more pollution free and efficient
combustion system.

In the past, it has been discovered that the use of hydrogen
and oxygen as a fuel additive increases the efficiency of an
internal combustion engine and reduces pollution consider-
ably. Both advantages appear to be the byproduct of faster
flame speed that is as much as 9 times that of gasoline,
resulting in more complete combustion of the fuel in the
combustion chamber, with the resultant reduction in soot
(semi-bumt hydrocarbons) and other pollutants such as
nitrous oxide, carbon monoxide, and an increase in output
energy for a greater fuel efficiency and horsepower.

U.S. Pat. No. 5,231,954, which issued on Aug. 3, 1993,
teaches an electrolysis cell for use in connection with a
combustion engine for generating hydrogen and oxygen
gases which are added to the fuel delivery system as a
supplement to the gasoline or other hydrocarbons burned
therein. While this patent proposes an electrolysis unit which
is relatively simple and easy to install, this prior device has
a number of problems which require considerable mainte-
nance and lead to higher costs associated with installing and
using the device.

This patent teaches a low concentration of electrolyte, by
weight, which is created by pre-mixing and pre-charging a
concentrate for 24 hours. This results in a higher resistance
electrolysis cell which can be connected directly to a con-
ventional vehicle battery. In the context of consumer
applications, it is too awkward to do this pre-charging and
mixing. In addition, since the resistance of the solution is
relatively high, a high amount of heat is created in the cell
during use, which can be problematic.
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The preferred form of the electrolysis chamber taught by
this patent is a plastic walled chamber, into which the
terminals are sealed. The terminals project from the lower
side of the plastic shell of the electrolysis cell itself.

The unit comes on when the motor is turned on and the
cell, and in particular the terminals, tend to heat up consid-
erably. Under the continual heating and cooling cycling the
seals around terminals can crack leading to a loss of seal
integrity and leaks. This requires more frequent replenish-
ment of the electrolyte, and a loss of function. In addition,
the electrodes of this prior device extend about two thirds to
three quarters of the way to the top of the device. Thus, there
is not much free board of solution above the top of the
electrode which is disadvantageous. After only a short
period of operation, parts of the electrodes become exposed,
creating a need for addition of distilled water. This requires
frequent replenishment of the fluid, which is awkward and
time consuming. Further there is always a risk, when the
electrodes are exposed, of a spark causing an explosion of
the highly combustible gases in the unit.

In addition, the patent teaches that the gases produced in
the electrolysis chamber be introduced directly into the PVC
vacuum line used for circulating crank case gases to the
intake manifold so that oxygen and hydrogen generated in
the electrolysis cell are withdrawn by the vacuum effect in
the vacuum line.

This has been found to be problematic. The introduction
of the gases into the PVC vacuum line creates considerable
problems for modem engines. Such engines typically
include sensors for monitoring input air quality (the so
called “MAP” or mass air pressure sensors) which provide
output to a microprocessor which can for example adjust the
fuel input to the engine accordingly. Additional sensors
monitor the combustion outputs. Introducing these addi-
tional gases into the PVC means that they are put in
downstream of the MAP sensors which creates an
imbalance, fooling the microprocessor and causing the
engine to misfire and behave poorly. Thus, in some cases,
introduction of the gases creates a worse polluting engine.
Considerable adjustment of the microprocessor controller is
required to make resolve this issue, which increases instal-
lation and servicing costs.

SUMMARY OF THE INVENTION

What is required is a simple and inexpensive system
which overcomes the problems associated with the prior art
devices. Most particularly, this system should include a
sealed chamber, to prevent the electrolytic solution from
being lost to effects other than electrolysis. In addition, the
device should include electrodes which are located well
beneath the surface of the electrolytic solution, to allow the
electrolytic solution to be used up without exposing the
electrodes. Further the system should include an automatic
shut off switch to cause the unit to stop in the event the liquid
level gets low enough to expose the electrodes. In addition,
most preferably the device will conduct electrolysis in a low
resistance electrolysis fluid, permitting it to operate at rela-
tively low temperatures to prevent damaging heating and
cooling cycles which can impair seal integrity. As well the
device should have any joints or openings in the sealed
chamberformed above the highest liquid level in the cham-
ber. In this manner, even if a leak develops, the leak will
simply allow additional air into the electrolysis chamber
rather than leaking out electrolytic solution. Lastly, the
system should preferably compensate for loss of liquid water
to decomposition to prevent over concentration of the
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solution, which can lead to a higher resistance cell and
excessive heat generation.
Accordingly, there is provided an electrolysis cell accord-
ing to the present invention comprising:

a sealed plastic body;

an outlet vent on the body;

an inlet vent on the body;

a first terminal located at a top of said body;

a second terminal located adjacent to said first terminal;

an insulated conductor associated with each terminal
extending through said body and towards a bottom end
thereof;

an anode operatively connected to one of said terminals;
and

a cathode associated with the other of said terminals, said
anode and said cathode being spaced apart from one
another within said body.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference will now be made, by way of example only, to
preferred embodiments of the invention as illustrated in the
attached figures.

FIG. 1 is a perspective view of a kit of components,
including an electrical section and a fluid section, assembled
according to the present invention;

FIG. 2 is a perspective view of the electrical section of
FIG. 1,

FIG. 3a is a perspective view of the fluid section of FIG.
1

FIG. 3b is the same view as FIG. 3a, shown at a different
angle;

FIG. 4 shows the operator panel;

FIG. § is an overview of the elements of the electrolysis
cell;

FIG. 6 is a schematic view of the electrode according to
the present invention;

FIG. 7 is a plan view of the anode and cathode fingers,
enclosed by tube-shaped isolators; and

FIG. 8 is an overview of the elements of the moisture trap.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 shows a perspective view of a kit of components
for providing combustion products to an internal combus-
tion engine. The assembled kit is generally indicated with
reference numeral 10, and comprises an electrical section
12, shown on top, for mostly electrical components, and a
fluid section 14, shown on bottom, for mostly electrolysis
and fluid handling components, all housed in a box enclo-
sure 11. An internal shelf 16 divides the two sections and
supports the electrical section 12. It can be appreciated that
other configurations of the assembled kit of components are
possible, in addition to the rectangular box shown, as long
as they fulfill the function of housing the kit of components
in a convenient enclosure.

FIG. 1 illustrates that the present invention may be viewed
as a “black box” with two outer connections. One connec-
tion is a wiring harness 18, which carries a bundle of
electrical wire and cable. A second connection is output hose
20, which carries generated hydrogen and oxygen gas to a
vehicle internal combustion engine, not shown. For greater
clarity, it may be noted that the preferred embodiment of the
present invention also includes an operator panel and oil
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pressure switch that are located external to the box enclosure
11. These elements are discussed further below. The dimen-
sions of the preferred embodiment of the box enclosure 11
are about 12 inches by 12 inches by 24 inches. This size is
small enough to permit the assembled kit 10 to be conve-
niently attached, as an add-on, to one or more locations in or
on a typical commercial vehicle. In a large tractor-trailer
type vehicle, with an engine size of about 7-15 liters, the
box enclosure 11 may be conveniently attached to the
bracket that holds the fuel tanks, outside the engine com-
partment. In that case the output hose 20 will be run to the
engine air intake. In some cases, this distance will be about
15 feet.

FIG. 2 is a detailed view of the elements of the electrical
section 12, resting on the base or shelf 16. The wiring
harness 18 carries electrical power and communication
signals into and out of the assembled kit 10. Included among
the electrical components mounted on the shelf 16 are a
CPU. 22, cell power supply 24, auto-refill electronics
circuit 26, and relay 28.

The C.P.U. 22 may be any common programmable con-
trol device, such as a microprocessor or programmable logic
controller (PLC). In the preferred embodiment of the
invention, a PLC is preferred because of its low cost and
relatively simple and embedded programming scheme. The
PLC is typically a single chip device with a plurality of pins,
most of which connect with one of the various switches,
sensors, or display units that comprise some of the compo-
nents of the assembled kit 10, as further discussed below.

Among the electrical signals carried in the wiring harness
18 is an input power line from the vehicle battery. This line
supplies power to the C.P.U. and other digital electronic
devices, and also to the cell power supply 24. The cell power
supply 24 is a passive device that contains a power condi-
tioning means in the form of a DC-DC converter to power
the electrolysis process. This direct current (DC) output is at
a reduced voltage and stepped-up current from the input
vehicle battery power, and typically maintains a current on
the order of 23-26 amps. The relay 28 opens or closes the
connection between the vehicle battery and the cell power
supply 24, under the control of the C.P.U. When the con-
nection is open the cell power supply 24 is disabled and the
electrolysis process is shut down. The auto-refill electronics
circuit 26 is a separate circuit maintained in its own housing
in the preferred embodiment. It can be appreciated however
that this circuitry could be incorporated into the C.P.U. 22 if
desired.

The electrical section 12 also includes a number of
switches and sensors, including a temperature sensor 30,
cover switch 32, inertia switch 34, and manual refill switch
36. The temperature sensor may be a simple thermistor, and
in the preferred embodiment is set to activate upon the
ambient temperature in the electrical section 12 rising above
about 80 degrees Celsius. The box enclosure 11 also
includes a removable cover, not shown, to permit access to
the components of the assembled kit 10. The cover switch 32
opens if the cover is not attached or improperly closed. The
inertia switch 34 responds with an open signal if the spatial
orientation of the assembled kit 10 is disturbed. This could
occur, for example, if the vehicle experiences a collision or
other accident. The manual refill switch 36 acts to bypass the
auto-refill electronics circuit 26, so that the refill function
performed by the circuit may be provided, upon manual
intervention, in the event of a failure by the circuit. The
temperature sensor 30, cover switch 32, and inertia switch
34 connect with the C.P.U. so that, upon activation by any
one of them, the C.P.U. is notified and can take appropriate
action, generally consisting of shutting down the device.





















