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relates to a novel aqueous fuel for
an internal combustion engine and to a novel method of

combusting such fuel in an internal combustion engine.

Background of the Invention

There is a need for new fuels to replace gasoline
for use in internal combustion engines. Internal
combustion engines operating on gasoline and diesel fuel
produce unacceptably high amounts of pollutants which are
injurious to human health and may damage the earth's
atmosphere. The adverse éffects of such pollutants upon
health and the atmosphere have been. subject of great
public discussion and will not be belabored any further.

Summary of the Invention

A novel fuel and novel method of combustion have been
discovered which will reduce pollutants produced by
internal combustion engines operated on gasoline. This
fuel is also much less expensive than gasoline or diesel
fuel because its primary ingredient is water.

The novel fuel of the present invention has about
1/3 the potential energy (BTU's) of gasoline, but when
used to operate an internal combustion engine, it will
produce approximately as much power as compared with the
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sanme amount-of gasoline.. This is indeed surprising and is believed to be
-due to the rel ease and conbustion of hydrogen and oxygen when the novel
fuel is conbusted by the novel nmethod of the present invention. Inits

br oadest aspects, the aqueous fuel of the present invention conprises
substanti al anmounts of water of up to about 50 to about 60 percent by

vOl ume of the total volume of fuel, and a carbonaceous fuel selected from
the group consisting of gasoline, ethanol, nethanol, diesel fuel, or

m xtures thereof. In utilizing this fuel_with the novel nmethod of the
present invention, conbustion air is preheated and introduced into the
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total volume of fuel, and a carbonaceous fuel selected
from the group consisting of gasoline, ethanol, methanol,
diesel fuel, or mixtures thereof. In utilizing this fuel
with the novel method of the present invention, combustion
air is preheated and introduced into the engine's
carburetor or fuel injection system for mixing with the
aqueous fuel. When using an engine with a carburetor,
the combustion air is préheéted to at least about 350°F
to about 400°F as it enters the carburetor. When using
an engine with a fuel injection.gystem, the combustion air
is preheated from about 122°F to about 158°F as it enters
the fuel injection system. The air/fuel mixture is then
‘introduced into the combustion chamber or chambers and

combusted in the presence of a hydrogen producing catalyst
to operate the engine.
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volume of the total volune of the fuel and a carbonaceous fuel selected
-fromthe class consisting of ethanol, nethanol, gasoline, diesel fuel or
m.xtures thereof. Ethanol.and.nmethanol -generally contain small percentages
of water when produced conmercially. . Commrercial grades of ethanol and
nmet hanol are marketed in terms.of a proof nunber, such as for exanple, 10Q
proof ethan@ . One half the proof nunber is generally an indication of the
anount of ethanol present, i.e., 100 proof ethanol contains 50 percent.
ethyl al cohol and 50 percent water; 1803=proof ethanol contains 90 percent
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engi ne w t h pushebursich as Hox etampliegn 100 proof ethanol. One half

_ the proof number is generally an indication of the amount
of ethanol present, i.e., 100 proof ethanol céntains 50
percent ethyl :alcohol and .50 percent water; 180.proof
ethanol contains 90 percent of ethyl alcochol and 10
percent of water, etc. : '

The aqueous fuel of the present invention is usable
in -.conventional . gasoline or diesel powered internal
¢ombustion engines -for use—in autémohiles, trucks and ‘the
tike, -using  conventional carburetors or fuel- injection -
systems. :The only modification necessary to such. engines
to make them usable with the fuel of the present invention
is the installation of a hydrogen producing catalyst in
the combustion chamber or chambers of the engine, the
installation of a heater to preheat the combustion air for
the engine, and the installation of a heat: exchanger to
use the hot exhaust gases from the engine to preheat the
combustion air after the engine is operating, at which
time the heater is shut off.

In practicing the method of the present invention,
combustion air for the engine is preheated before it is
introduced into the carburetor or fuel injection systen.
When using an engine with a carburetor, the combustion air

is_preheated to at least about 350°F to about 400°F as it

enters ‘the carburetor. When using an engine with a fuel

injection system, the combustion air is preheated from
about 122°F to about 158°F as it enters the fuel
injection system. The aqueous fuel of the present



is preheated to at |east about 350[err]F to about 400[err]F as it enters
“the carburetor. Wen using an engine with a fuel injection system the
conbustion air is preheated from about 122[err]F to about 158F as it
enters the fuel injection system The aqueous fuel of the present
-4- invention is also introduced into the carburetor or fuel injectian
systemand is mxed with the conbustion air. The aqueous fuel nmay be
preheated but is preferably introduced into the carburetor or fuel.
injection systemat ambient -tenperaturgs. The air/fuel mxture is then
I ntroduced into the conbustion chanber oOr chanbers where a spark froma
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i ndeed sur prtBergonyentiohat mannemathen the piston of the combustion
chamber reaches the combustion stage of the combustion
cycle. The presence of a hydrogen producing éatalyst in
the ‘combustion chamber and preheated condition of the
combustion chamber is believed to liberate hydrogen and/or
oxygen from the water in the aqueous fuel wvhen the spark
plug ignites the'air/fuel mixture. The hydrogen and
oxygen are also ignited during combustion to increase the
amount of energy delivered by the fuel. Thus, it was
observed in experiments using 100 proof alcohol as the
engine fuel that. the engine produced the same amounts of
watts per hour as compared with the same amount of
gasoline. This is indeed surprising in view of the fact
that the 100 proof ethanol has about 48,000 BTU's per
gallon as compared to gasoline, which has about 123,000
BTU's per gallon, nearly three times as much. The fact
that the lower BTU ethanol is able to generate as much
power as a higher BTU gasoline suggests that additional
power must be attributable to the 1liberation and
combustion of hydrogen and/or dxygen from the water.
Inasmuch as 100 proof ethanol has been found to be
a satisfactory fuel in using the method of the present
invention, it is apparent that other suitable fuels may
be made by blending ethanol and/or methanol with gasoline
or diesel fuel depending on whether the fuel is to be used
in a gasoline or diesel powered engine. Experimental work
also imlicates that 84 proof (58 percent water) ethanol
may also be used as a fuel and it is believed that aqueous
fuels containing as much as 70 percent water may be used.
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- gasoline, which has about 123,000 BTU s per gallon, nearly three tinmes as
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enerac, Model No. 8905-0(S4002). The engine/generator
is rated to have ‘a maximum continuous a/c power capacity
of 4,000 watts (4.0 KW) single phase.

The engine specifications are as follows:

Engine Manufacturer - Tecunseh

Manufacturer's Model No. - HM80 (Type 155305-H)
‘Rated Horsepower - 8 at 3600 Ipm

Displacemént = 19.4 cubic inchés _(3,18.3_,_cc)_'

Cylinder .Block Material - Aluminum with.cast..iron .
sleeve

Type of Governor .- Mechanical, Fixed Speed
' Governed Speed Setting - 3720 rpm at No-Load (Rated
a/c frequency and voltage (120/240 volts at 62 hertz)
are obtained at 3600 rpm. The no-load setting of
3720 rpm provides 124/248 volts at 62 hertz. A
slightly high no-load setting helps ensure that
engine speed, voltage and frequency do not drop
_ exceseively under heavier electrical loading.)
Type of Air Cleaner - Pleated Paper Element
Type of Starter - Manual, Recoil Rope
Exhaust Muffler ~ Spark Arrestor Type
Ignition System - Solid State with Flywheel Maqneto
Spark Plug -~ Champion .RJ-17IM (or equivalent)
Set Spark Plug Gap to - 0.030 inch (0.76mm)
Spark Plug Torque - 15 foot-pounds

Crankcase 0il Capacity - 1-1/2 pints (24 ounces)



of 4,000 watts (4.0 KW single phase. The engi ne specifications are as

“follows: Engi ne Manufacturer - Tecunseh Manufacturer's Mdel No. - HMBO
(Type 155305-H) Rated Horsepower - 8 at-3600 rpm Di splacenent.- 19.4 cubic
inches (318.3 cc) Cylinder..Block Material - Alum numw th cast iron sl eeve

Type of Governor.- Mechanical, Fixed Speed Governed Speed Setting - 3720
rpmat No-Load (Rated a/c frequency and vol tage (120/240 volts at 62 hertz)
-are obtained at 3600 rpm The no-load setting of 3720. rpm provi des 124/ 248
volts at 62 hertz. A slightly highrutépad setting hel ps ensure that
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: Acceptable Substitute - SAE 30 0il

. Fuel Tank Capacity - 1 gallon

Recommended Fuel -

Primary -~ Clean, Fresh UNLEADED Gasoline
Acceptable Substitute - Clean, Fresh, Leaded
REGULAR Gasoline :

A heat exchanger was installed on the engine to use
the hot exhaust gases from the engine to preheat the air
for combustion. A platinum bar was installed to the
bottom surface of the engine head forming the top of the
combustion chamber. . The platinum bar weighed one ounce
and measured 2-5/16 inches in length, 3/4 inches in width,
and 1/16 inch in thickness. The platinum plate was
secured to the inside of the head with three stainless
steel screvws.

A second fuel tank having a capacity of two liters
was secured to the existing one-liter fuel tank. A
T-coupling was inserted into the existing fuel line of
the motor for communication with the fuel line for each
fuel tank. A valve was inserted between-the T-coupling
and the fuel lines for each fuel tank so that either tank
could be used separately to feed fuel to the carburetor.

or to mix fuels in the fuel 1line 1leading to the
carburetor. '

Test Runs
A series of tests were performed to determine if 100
proof ethanol could be used in the moéor which was
modified as described above, and if so, to'compare the

performance of the 100 proof ethanol with the same amount
of gasoline.
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Recommended Fuel - Primary - Clean, Fresh UNLEADED Gasol i ne Acceptabl e
Substitute - C ean, Fresh, Leaded REGULAR Gasoline A heat exchanger was
installed on the engine to use the hot exhaust gases fromthe engine to
preheat the air for conbustion. A platinum bar was installed to the
bottom surface of the engine head form ng the top of the conbustion
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100 initially started on gasoline.

Within three minutes of starting the motor, the
combustion air entering into the carburetor was measured
at 180°F. .At this point, the fuél valve under the ethanol
tank was bpened and the valve under the gasoline tank was -
closed. At that point, the tempei:ature of the air
entering the carburetor ‘had risen to 200°F.

Ethanol was now the primary fuel in the motor which
exhibited a certain amount of roughness during operation
until the choke mechanism was. adjusted by reducing ‘the
air intake to the engine by approximately 90 percent.
Immediately thereafter, two, 1800.watt, heat. guns, having
a rated heat output of 400°F, were actuated and used to
heat the.combustion air as it entered the carburetor. The
temperature of the air from the heat guns measured 390°
to 395°*F.

After the engine ran on ethanol for approximately 20
minutes, the heat measurement in the incoming combustion
air stabilized between 347°F and 352°F. -The engine was
run on the 100 proof ethanol fuel for 40 additional
minutes, for a total of one hour, until two liters of
ethanol had been used. The valve under the ethanol tank
was then closed and the engine was turned off by opening
the choke. Eighteen hundred milliliters of ethanol were
left remaining in the tank.

The -choke was then reset to the 90 per cent closed
position, and the engine was started once again. The
engine responded immediately and ran as smoothly on 100
proof ethanol as it did during the one-hour operation. ..



proof ethanol could be used in the notor which was nodified as descri bed
. above, and if so, to conpare the performance of the 100 proof ethanol wth
t.he sane anount of gasoline. - -7- Two liters of unleaded gasoline were
poured into the second fuel tank with the valve for the second tank in the
closed position. Three and eight tenths liters of 100 proof ethanol were
poured into the one gallon fuel tank with the valve in the cl osed position.
The valve for the gasoline tank was opeged so that the engine could be
i'nitially started on gasoline. Wthin three mnutes of starting the notor,
t he conbusti on ai Thenemyiney viast stoppedaand rshaxteddmbheusane maragdf err ] F.
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After the engine had stopped running on ethanol, it
was operated again with the two liters of gasoline in the
gasoline tank. 47 minutes into the test, the engine
stopped because it ran out of gasoline. Measurements
taken on the generator indicated that, when the engine
was operated on gasoline, it was producing power at a rate
of 36,000 watts per hour for 47 minutes, using two liters
of gasoline having_lza,ooo BTUs per gallon.

Comparing these power measurements indicates that
two liters of 100 proof ethanol produces the same amount
of power as two liters of gasoline. This is surprising
inasmuch as the gasoline has about 2.5 times as many BTUs
as the same amount of 100 proof ethanol. This indicates
that the extra power from the ethanol must be due to the
lipberation and combustion of hydrogen and/or oxygen from
the relatively large amounts of water in the fuel.

Although ga#oline was used as the starter fuel to
preheat the engine and, thus, generate hot exhaust gases
to preheat the combustion air, the use of the gasoline as.
the starter fuel is not necessary and could be replaced
with an electrical heat pump to preheat the combustion air
until the heat exchanger could take over and preheat the
combustion air,'whereupon the electrical heat pump would
turn off.

The above tests combaring the use of the 100 proof
ethanol and gasoline were repeated on three subsequent
occasions, each with the same results.

A second series of tests were run which were
identical to the above, except for the use of 84 proof
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the heat neasurenent in the incom ng conbustion air stabilized between
347[err]F and 352[err]F. -The engine was run on the 100 proof ethanol
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et hanol had been used. The val ve under the ethanol tank was then closed and-:
t he engi ne was turned off by opening the choke. Ei ghteen hundred
mlliliters of ethanol were left remaini,ng in the tank. The choke was then
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The above stoppage appears to have been due to
preignition of the hydrogen and/or ‘oxygen during the up-
stroke period of the piston which caused pressure build-
up in the crank case, which in turn forced oil under
pressure through the main bearing. The pressure inside
the combustion -chamber appears to have been relieved
through the piston rings into the crank case, and then
relieved through the main bearing.

The premature ignition of the hydrogen. and/or oxygen
was probably caused by generating a larger amount of
oxygen and hydrogen which.did not occur when using 100
proof  ethanol having a lesser amount of water.

The preignition problem can probably be cured by
using an eﬁgine having .a.shorter piston stroke to reduce
the dwell time of.the fuel, including hydrogen and oxygen,
in the combustion chamber, or by adjusting the carburetor
or the electronically controlled fuel injection system to .
help reducing dwell time to avoid generating excessive
amount of hydrogen and oxygen. The engine used in the
experiment had a relatively long piston stroke of 6
inches. The piston stroke should be no more than about

1 1/2 inches or less to avoid the preignition problem in
that particular engine.

f uel

ENGI WITH E ONICALLY CONTROLLED FUEL INJECTION SYSTEM
A series of tests were run on an engine having an
electrbnically controlled fuel injection system to
determine if that would solve the preignition problenm
discussed above. The engine used for this purpose was a
3-cylinder turbo charge electronically controlled internal
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and was 1/32 of an inch in thickness. Each platinum plate
was attached to the head with one stainless steel screw
through the center of each piece. Carbon deposits were
cleaned off each piston head and the engine was
reassembled using new gaskets.

The combustion air intake hose which exits from the

' turbo and leads to the injector module is divided in the

middle and attached to a heat exchanger to cool the
combustion air delivered to the injector. The heat
exchanger was bypassed by using two Y junctions on either

" side of the heat exchanger and by putting a butterfly

valve on the side closest to the turbo so that the hot air
stream could be diverted around the heat exchanger and
introduced directly into the injector module. All
pollution abatement equipment was removed from the engine
but the alternator was kept in place. The transmission
was reattached to the engine because the starter mount is
attached to the transmission. The transmission was not
used during the testing. This engine was inserted into
a Chevrolet Sprint car having a tailpipe and mufflenr.
system which was necessary for the engine to run properly.
The catalytic converter was left in the exhaust train but
the inside of the converter was removed as it was not
needed. Two one gallon plastic fuel tanks were hooked up
to the fuel pump by a T-section having manual valves so
the fuel to the fuel punmped could be quickly cfhanged by
opening or closing the valves.



et hanol (42 per cent ethyl alcohol and 58 per cent water) in place of the
- 100 proof ethanol. However, after running about 30 seconds on the 84 proof
et hanol , the engi ne stopped abruptly and rel eased a fair anount of oi
under high pressure fromthe nmain bearing in the main engine. The engi ne
was restarted and abruptly stopped again after operating for about 20
seconds. The above stoppage appears to have been due to preignition of the
hydrogen and/or oxygen during the up- stigke period of the piston which
caused pressure build- up in the crank case, which in turn forced oil under
pressure through the main bearing. 1Tm2§gennnseainside t he conbustion

chanber appears to hg\ég, Qgegfrf% é“a*ﬁ‘ ﬂgﬁgﬁg}eéggﬁéét@d&mm@t Roisne

crank case, and then eved earin The premature
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| ar ger anmount fmfel@®ygen and hydrogen whi ch did not occur when using 100
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methanol, -the fuel was changed to 100 proof denatured
ethanol.and the motor continued operating smoothly at 3500
revolutions per minute (rpm). After about two minutes the
test was stopped and the engine shut down because the fuel
hoses were bulging and became unsafe. These hoses were
replaced with high pressure hoses and the plastic
couplings and the T's were also replaced with copper
couplings and T's. A new pressure gage was attached.
During the testing, it was noteéd that the fuel mixture
need more combustion air and that the computerized
settings of the engine could not be adjusted to provide
the additional air. To overcome this, the air intake
valve. was opened.

After these modifications, a new series of tests were
performed using 200 proof methanol in one of two fuel
tanks. The engine started on the 200 proof methanol and
the rpm setting was adjusted to 3500. The engine was.
allowed to run for a few minutes.. During that time, the
fuel pressure was adjusted and it was noted that 65 1lbs.
of pressure appeared to be adequate. A thermocouple was
inserted close to the injector module and provided a
reading of 65°C after ‘about 5 minutes. :

A fuel mixture comprising 500 ml of distilled water
and 500 nk of 200 proof methanol were put into the second

~ fuel *%tank and was used to operate the engine. Without
changing the air flow, the temperature of the combustion
air rose from 65 to 75°C after about 1 minute. The rpm



t hat particul ar engine. ENG NE W TH ELECTRONI CALLY CONTROLLED FUEL
| NJECTI ON SYSTEM A series of tests were run on an engi ne havi ng an

el ectronically controlled fuel injection systemto determne if that would
sol ve the preignition problemdi scussed above. The engi ne used for this
pur pose was a 3-cylinder turbo charge electronically controlled interna

= 10- conbustion engine froma 1987 Chevrol et Sprint which had been driven
about 37,000 mles. The head fromthe mybor bl ock was renoved and cl eaned
to renmove carbon deposits. Three platinumplates were attached to the
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combustion air measured 65°C, the rpm's measured 3500, and
the engine ran smoothly.

The fuel was then changed into 160 proof denatured
ethanol. The fuel pressure was maintained at 50 lbs. The
combustion air temperature was measured at 67°C, the rpm's
decreased to 3300, and the engine ran smoothly.

After 10 minutes, the fuel was changed to 140 proof
denatured ethanol. The combustion air temperature rose
to 70°C, the rpm's rose to 3500, and the engine ran
smoothly.

After 10 minutes, the fuel was changed to 120 proof
denatured ethanol. The combustion air tempera{ture
increased to 73°C, the rpm's decreased to 3300, and the
engine ran smoothly. :

After 10 minutes, the fuel was changed to 100 proof
denatured ethanol. The combustion air temperature
increased to 74°C, the rpm's decreased to 3100, and the
engine ran smoothly.

After 10 .minutes, the fuel was changed to 90 proof
denatured ethanol. The combustion air temperature
remained at 74°C, the rpm's reduced to 3100, and the
engine ran smoothly.

After 10 minutes, the fuel was changed to 80 proof
denatured ethanol. The combustion air temperature raised
to 76°C and the rpm's reduced to 2900. At that point,
an infrequent backfire was noted in the engine. 100 proof
denatuyed ethanol was then used as the primary fuel and
the bypass to the heat exchanger was closed. The
combustion air temperature rose to 160°C and during the



val ve on the side closest to the turbo so that the hot air stream could be
. diverted around the heat exchanger and introduced directly into the

i_nj ector nodul e. Al'l pollution abatenent equi pment was renoved fromthe
engi ne but the alternator was kept in place. The transm ssion was
reattached to the engi ne because the starter nount is attached to the
t'ransm ssi on. The transm ssion was not used during the testing. This engine
was inserted into a Chevrolet Sprint car having a tail pipe and nuffler.
system whi ch was necessary for the enging to run properly. The catalytic
converter was left in the exhaust train bt the inside of the converter was
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emperature at njector module had risen to about

. 50*C, ‘the fuel was changed to 100 proof ethanol and the
engine ran smoothly. The intake air temperature rose to
70°C where. it stabilized. The engine was turned off,
restarted and continued to run smoothly.. By adjusting and
opening the.air intake, the rpm could be increased to over
4000. By slighfly closing the same air intake, the rpm
could be reduced to 1500. At both ranges of rpm, the
engine ran smoothly and was turned off and restarted

without diffiéulty and continued to run smoothly.

The rpm of an engine using the method and fuel of the
present invention may be regulated by regulating the
amount of air flow into the combustion chamber. In a
convention gasoline powered engine, the engine rpm is
regulated by regulating the amount of gasoline that is
introduced into the combustion chambers.

Gaseous fuels such as methane, ethane, butane or
natural gas and the 1like could be 1liquified and
substituted for ethanol and methanol used in the present
invention.

The present invention could also be used in jet
engines, which is another form of internal combustion
engine.

While the embodiment of the invention chosen herein
for ‘purposes of the disclosure is at present considered
to be’preferred, it is to be understood that -this
invention is intended to <cover all changes and
modifications of all embodiments which fall within the
spirit and scope of the invention.
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2. The novel aqueous fuel as set forth in claim 1,
said fuel comprising water from about 20 per cent to about
50 per cent by volume of the total volume of said fuel.

3. The novel aqueous fuel as set forth in claims
1 or 2 wherein said carbonaceous fuel is selected from

the class consisting of ethanol, methanol or mixtures
thereof.

4. The novel agueous fuel as set forth in claims
1l or 2 wherein said carbonaceous fuel is selected from

the class consisting of ethanol, gasoline or mixtures
thereof.

5. The novel aqueous fuel as set forth in claims
1 or 2 wherein.said carbonaceous fuel-is -ethanol.

6. A method for combusting an aqueous fuel in an
internal combustion engine to produce approximately as
much power as the same volume of gasoline, said internal
combustion engine being capable of producing a range of
engine revolutions per minute (rpm) and hﬁving one or more
combustion chambers and a carburetor or a fuel injection
system for mixing said fuel and air and introducing said

mixture into said combustion chamber or chambers, said
method, comprising:

hout
m 65



-1'2 readi ng dropped to 3100 rpm The engine ran very snoothly and was

s turned off and restarted without difficulty. The next step in the test
series was to ow variations in the water nt of the fuel

ef fected engi ne ;\qer %gt@ﬁm&nktﬂ&cﬁg 199 proof denatur than starter
fuel, the engine teI y. The fuel press ced
from65 | bs. to 50 ustion air nmeasured

measur ed 3500, and e ran snoothly. The fuel was’ the |nto

160 proof denatured et hanoI The fuel & ssure .was mai nt ai ned at*50 [ bs.
The conbustion air tenperature was neasuPed at 67[err]C, the rpnis
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After 10 m nifued injectieh w&tehanged to 120 proof denatured et hanol .

The conbustion air rat I ncreased to 73[e .t rpm
decreased to 3300, and g raﬁ?éﬁoo?ﬂflflouifteérdéo ?es satj'l?e fuel
was changed mrbm-emoa-ofonem etnjection| systemctocmibuswith said
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volume of said fuel, and a carbonaceous fuel selected from
the group consisting of ethanol, methanol, gasoline,
diesel fuel or mixtures thereof, and '
introducing and combusting said aqueous fuel and
combustion air in said combustion chamber or chambers in

the presence of a hydrogen-producing catalyst to operate
said engine.

7. The method as- set.forth in-claim-6 wherein said
fuel comprises water from about 20 per cent to about 50
per cent by volume of the total volume of said fuel.

8. The method as set forth in claim 6 or 7 wherein
said carbonaceous fuel is selected from the group
consisting of gasoline, ethanol, or mixtures thereof.

9. The method as set forth in claim 6 or 7 wherein
said carbonaceous fuel is selected fron the class
consisting of ethanol, methanol or mixtures thereof.

10. The method as set forth in claims 6 or 7 wherein
sald carbonaceous fuel is ethanol.

‘1l. The method as set forth in claims 6 or 7 wherein
said combustion air is initially heated by a heater and
then heated by heat from hot exhaust gases from said
engine after the engine is operating.



renmai ned at 74[err]C, the rpmis reduced to 3100, and the engi ne ran

snoothly. After—16—m-nutes, the fuel was changed to 80 proof denatured
et hanol . The co stlon air tenperature raised to 76[err]C and the rpm s

reduced to 2900. BesniReplacen i nf r equent backfiTe -t he
engi ne. 100 proof f ﬁ nol was then used. Iel and
the bypass to the was cl osed. %mmm Immml"m
tenperature rose to 160[err] C and during the -1 -* nex LM mutses « ncreased

to 170[err]C. The rpmis increased to 40Q0 rpm and the engine ran snoothly.
Anot her series of tests were run with t'he engine adjusted to operate at

2380 r|omf S ?Rd wiih,t hﬁhé?ﬁﬁtﬁi@%&”%ﬁ f@ameﬁ% ﬁimngﬁgi 88 Yasmeriein fd wi t[]
proof ethapgl a e fyel a S SO e.intake ai,r erature a
the injector ﬁbauFé‘%ﬁiHSF. 3‘&1 steg'eé’%(i‘?t %‘fﬂ"ér?lj'?: -CLAES; A Wé:ti affed to
100 proof etpaatinamgd phatimgn nrickel saldody y . ndiel imetals aiand athemt ure
rose to 70[6@51:&%%%&& tﬂbgu 2 Justp sgagn@n&ﬁssam%ﬂiéudﬁstarted

and continued_,to run snooth open alr intake
the rpm coul 8iBe #Rd; Ak Agusals B?rgl |ﬁﬂ¥‘¥”§s'€'g€ oAe¥ hes air
i ntake, the epgakgskd be reduced to 1500 At both ranges of rpm the engine
ran snoothly and was turned off and restarted without difficulty and
continued to run snoothly.

13. The method as set forth in claims 6 or 7 wherein

said catalyst is platinum.

14. The method as set forth in claims 6 or 7 wherein
"said air is preheated to at least about 350°F to about
400°F as said air enters said carburetor.

15. The method as set for in claims 6 or 7 wherein
said air is preheated from 122°F to about 158°F as said
air enters said fuel injection system

16. The method as set forth in claims 6 or 7 wherein
said aqueous fuel is introduced into said carburetor or
said fuel injection system at ambient temperatures.

17. The method as set forth in claims 6 or 7 wherein
said rpm's are regulated by regulating the air flow into
the carburetor or fuel injection system. -



The rpm of an engine using the nethod and fuel of the present invention may
be regul ated by regulating the anmount of air flow into the conbustion '
Cchanber. In a convention gasoline powered engine, the engine rpmis

‘regul ated by regul ating the anount of gasoline that is introduced into the
conmbusti on chanbers. Gaseous fuels such as nethane, ethane, butane or
‘natural gas and the like could be liquified and substituted for ethanol and
nmet hanol used- in the present invention. The present invention could also
be used in jet engines, which is anotm&7<form of internal conbustion

engine. Wile the n‘aﬁgl men | N o] e or purposes of
the disclosure is gp USe oﬁégdﬁﬂﬁ%}‘bgq u"‘?g?g %ﬁgﬁ&l s to be
understood that -this inventARIW METHOD QR QOMBUSTION over all changes and
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the invention. A nmet hod for conbusting an aqueous fuel
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20 per cent to about 60 per cent by volume of the total
volume.of said fuel, and a carbonaceous.fuel ‘selected from
the. class ‘consisting of. ethanol, methanol, gasoline,
diesel fuel or mixtures thereof.

A novel method for combusting an aqueous fuel in an
internal combustion engine' is provided. The method
produces approximately as much péwer as the same volume
of gasoline. The method comprises introducing preheated
air and said agqueous fuel into a carburetor or .fuel
injection system, said .fuel comprising water from about
20 per cent to about 60 per cent by volume of the total
volume of said fuel, and a carbonaceous fuel selected from
the group consisting of ethanol, methanol, gasoline,
dj.e'sel fuel or mixtures thereof, and introducing. and
combusting said air/fuel mixture in a combustion chamber

or chambers in the presence of a hydrogen producing
catalyst to operate said engine.
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the engine is-operatin
mixture 1nto said combustion chamber or chambers, said

method comprising:

preheating said air for combustion and introducing said
preheated air into said carburetor or fuel injection system,

W, ~ introducing said aqueous fuel into said carburetor or

fuel injection system to mix with said combustion air, said
fﬁel comprising water f£rom 20% to 70% by volume of the total
volume of said fuel, and a carbonaceous material selected
from the group consisting of ethanol, methanol, gasoline,
diesel and kerosene fuel, or mixtures thereof, and

introducing and combusting said agueous fuel and
combustion air in said combustion chamber or chambers in the
presence of a hydrogen-producing catalyst to operate said
engine. '

2. The method as set forth in claim 1, wherein said
fuel comprises water from 20% to 50% by volume of the total
~ volume of said fuel.

3. The method as set forth in claim 1 or 2, wherein
said carbonaceous material is selected from the group
consisting of ethanol, methanol and gasoline, or mixtures
thereof.

4. The method as set forth in claim 1 or 2, wherein
said combustion air is initially heated by a heater and then
heated by heat from hot exhaust gases from said engine af
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the engine is operating.




-15- 5. The nethod as set forth in claim1 or 2, wherein said catalyst is
sel ected frém platinum platinumnickel alloy and noble metals. 6 The
met hod as set forth in claiml or 2, wherein sai (“'mmuﬂ i:num 7.
The methed as set forth in claim1, wherein said mu miﬁ 'fto at
heast 1770C or (350[err]F) to 204[err]C](54.00[err]lf) &s sai'l &ir *enters said
carburetor. 8. The nmethod as set forth in claiml1, wherein said air is
preheated from 500C (122[err]F) to 700C (158[err]F) as said air enters said
fuel injection sgstenThe. methoe rmet et fOrddt ifrorédkaim Llarn2)l whefein
wherei n sal d.aueainull 43 11 %%%%dff%op;%wnﬁar DY f8kfeduel
injection sysitema a I en erature e met hod ‘as 'set forf

claim1 or 2llaiepadnnekilg me#a Sare regul ated by regulating the air flow
into the carburetor or fuel injection system 11. The use of an aqueous
fuel for conbustion with air an |nte corbu tlon engi n t he
presence of a hy&rogeﬁkﬁr @Pﬁg t“hé?bl %H%% Scoﬂbﬁﬁ@ﬁ? al so
serves to fgadtd eatalyatsdusr p&a«zﬁ.namergy to operate sai d engine, said fuel
conprising water from20%to 70% by volunme of the total volune of said

fuel, and a carbonaceous material selected fromthe group consisting of
et hanol , net hanol7, gaSbkei methdidessl smid fartdseite ¢dlmim by whereirssahdr eof .

12. The use, 3% sfi LoEhBatBaCli@ Mitl1sfid §99bc or (350°F) to 204°cC

(400°F) as said air enters said carburetor.

8. The method as set forth in claim 1, wherein said
air is preheated from 50°C (122°F) to 70°C (158°F) as said
air enters said fuel injection system.

9. The method as set forth in claim 1 or 2, wherein
said aqueous fuel is introduced into said carburetor or said
fuel injection system at ambient temperature.

10. The method as set forth in claim 1 or 2, wherein
said rpm’s are regulated by regulating the air flow into the
carburetor or fuel injection system.

11. The use of an aqueous fuel for combustion with air
in an internal combustion engine in the presence of a
D hydrogen-producing catalyst, wherein the water component
also serves to function as a source of energy to operate
said engine, said fuel comprising water from 20% to 70% by
volume of the total volume of said fuel, and a carbonaceous
material selected from the group consisting of ethanol,
methanol, gasoline; diesel and kerosene fuel, or mixtures
thereof.

12. The use as set forth in claim 11, said fuel
comprising water from 20% to 60% by volume of the total
volume of said fuel.




conprising water from 20%to 60% by vol unme ofo sai d
fuel . -16- 13. The use as set forth in cl-at ;7 sald fuel conprising
water from20%to 50t by volume of the total v f [ {Wﬁl; 14. The
use as,set ‘forth in clains 11 to 13, wherein Sﬁmﬁmm material is
sel ected frromthe group consisting of etdganol, anol *and gasolii ne, or
m xtures thereof. 15. The use as set forth in claim1ll, wherein said

i nternal conbustion engine is a diesel-powered engine. 16. The use as set
forth in claim13. wrbeeiussaias i seer nédriontimst cdbaiendgihe isaid | Eiengi ne.

comprising water from 20% to 50% by volume of the total
volume of said fuel.

14. The use as set forth in claims 11 to 13, wherein
said carbonaceous material is selected from the group
consisting of ethanol, methanol and gasoline, or mixtures
thereof. -

15. The use as set forth in claim 11, wherein said
internal combustion engine is a diesel-powered engine.

16. The use as set forth in claim 11, wherein said
internal combustion engine is a jet engine.




