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(571 ABSTRACT

An energy system comprises a solid polyelectrolyte film
in the water bath, and a source of electric current con-
nected to the film, for generating hydrogen. The hydro-
gen is mixed with gasoline in an amount, dependent
upon the size of load on the engine, the thinness of the
mixed gas, the size of the mixing ration, and the ignition
time, to obtain the minimum time for the best torque

(MBT).
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1

ENERGY SYSTEM FOR APPLYING MIXED
HYDROGEN AND GASOLINE TO AN ENGINE

FIELD OF THE INVENTION

This invention relates to an energy system. The sys-
tem enables. the reduction of air pollution.

BACKGROUND OF THE INVENTION

In Japan the number of automobiles has sharply in-
creased due to the high growth of the economy, and air
pollution caused by automobile traffic has become a
large problem. Environmental standards have been
established concerning nitrogen dioxide, which is an
indicator of air pollution, but the yearly average value
of nitrogen dioxide has recently had a rising trend as
shown by FIG. 1 according to an investigation by The
Environment Agency of the Japanese Government. In
order to reduce this problem, electric automobiles have
been developed to power low pollution cars. This solu-
tion is expensive, provides only short running distances
per charge and results in low powered vehicles.

Using methanol to power cars results in half of the
‘running distance than that which is obtained with con-
ventional gasoline for each filling of the tank, and a
supply system for distributing methanol is not complete.

Compressed natural gas automobiles also have short
running distances per charge and their total weight
increases due to the necessity of mounting a gas cylin-
der on the vehicle.

Fuel mounting technology and safety assurance for
driving hydrogen powered automobiles have not been
solved yet. Gas turbine automobiles have low reliabil-
ity, efficiency and reaction to acceleration and decelera-
tion, and exhaust too much nitrogen dioxide. Sterling
engines are heavy and bulky and require long starting
times, and their reliability has not been confirmed. Hy-
drogen automobiles using electricity and diesel engines
are heavy, and more study is required for controlling
such engines. With gasoline cars using LPG jointly, the
cost of improvement is very expensive, and aiso LPG
distribution is not fully available.

Many ways have been studied for decreasing the
exhaust composition of air pollution from automobile
engines. In accordance with one of these techniques, the
combustion of diluted fuel has been tried. Such tech-
niques generally complicate the construction of engine,
in comparison with conventional engines.

SUMMARY OF THE INVENTION

This invention is directed to the provision of a
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method for reducing or eliminating air pollution by

effectively extracting hydrogen from water without
changing the construction of the engine. Hydrogen has
such properties as wider combustion range, higher com-
bustion speed, lower ignition energy and more easily
adaptable to making a uniform mixed gas than gasoline.
This invention contemplates the combustion of diluted
mixed gas and decreases the exhaust of nitrogen diox-
ide. ’

BRIEF DESCRIPTION OF THE DRAWING

In order that the invention may be more clearly un-
derstood, it will now be disclosed in greater detail with
reference to the accompanying drawing, wherein:

FIG. 1is a graph showing the yearly change of nitro-
gen dioxide in the air;
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2

2 shows a longitudinal section of example 1;
3 shows a side view of FIG. 2;
4 shows a side view of part of FIG. 2;
§ shows a side view of part of FIG. 2;
6 shows an enlarged view of part of FIG. 2;
7 shows a side view of FIG. 2;
8 shows a side view of example 2;
9 shows a circuit diagram of example 1,
10 shows a longitudinal section of example 3;
11 shows a side view of FIG. 10;
12 shows a side cross section of example 4;
13 shows a side cross section of example §;
14 shows a side cross section of example 6;
15 shows a side cross section of example 7;
16 shows a side cross section of example 8;
17 shows a side cross section of example 9;
18 shows a side cross section of example 1;
19 shows a side view of example 11;
20 shows a plane view of example 12;
21 shows a plane view of example 13;
22 shows a plane view of example 14;
23 shows a plane view of example 15;
24 is a graph showing voltage and current;
25 shows a process diagram for example 16.

FIG. 26 is a plane view of example 17;

FIG. 27 to FIG. 44 show graphs of the examples of
the invention;

FIG. 45 shows a side view of example 18;

FIG. 46 shows a side view of example 19;

FIG. 47 shows a side view of example 20;

DETAILED DISCLOSURE OF THE INVENTION

FIG. 2 shows an example of the invention wherein
water 1 is supplied to an electrolytic bath 2 to be elec-
trolyzed by electric current from a battery 3, the equip-
ment being mounted on a car (not illustrated). Hydro-
gen 4 generated in the equipment is supplied together
with gasoline to the engine, and generated oxygen 5 is
released to the inside of the car.

An jon exchange resin layer 7 of replaceable con-
struction is mounted in the outlet of a water tank 6, so
that distilled water for electrolysis is not required, and
ordinary tap water from a water faucet, etc. can be
used. Water tank 6 is placed with the water level therein
always higher than electrolytic bath 2, so that pressure
is always applied to an electrolytic film 8 within the
electrolytic bath 2. Water from the tank 6 enters from
the bottom of electrolytic bath via a pipe 9. This accel-
erates the chemical reaction in the bath and decreases
electrical consumption by heating, as described below,
cold water immediately after it issent from below elec-
trolytic bath instead of from above, in order to raise the
temperature within the electrolytic battery as much as
possible and by sending heated water within the electro-
lytic bath to keep a high temperature within the bath as
much as possible, without enabling the water to flow
back to the water tank.

The water electrolysis method of the invention em-
ploys solid polyelectrolyte water electrolysis by poly-
mer electrolysis, and does not need electrolytic liquid.
This is one feature of the invention.

As shown in FIG. 2, 3, 4, 5, 6 and 7 and also as de-
scribed below, the electrolytic film in the electrolytic
bath 2 is a solid polyelectrolytic film 8 having a positive
electrode 10 on one side and a negative electrode 11 on
the other side. The solid polyelectrolytic film 8 extends
vertically and is sandwiched with apertured metal
plates 12, metal nets 13 and other apertured metal plates
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