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To all whom it may concern: 
Be it known that I, PHILIP DEVEREUX 

Foi1NsroN, a citizen of the United States, residing at Cold Spring, Putnam county, 
State of New York, have invented an Im provement in Internal-Combustion Engines, of which the following is a specification. The object I have in view is the produc 
tion of an internal combustion engine by inexus of which the efficiency can be in 
creased and greater 'economy secured than 
heretofore by the use of a heavier and less volatile hydro-carbon. 
This application for patent is a division 

of an application filed by me August 17, 
1906, Serial No. 330,971. . . 
Further objects will appear in the follow ing specification arid accompanying draw 
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ings. These drawings illustrate mechanism embodying liny invention. 
Figure 1 is a sectional view of the op 

erative parts of such an engine. Fig. 2 is 
a horizontal sectional view taken on the line 
a-a of Fig. 1, across the combustion cham 
ber; and Fig. 3 is an enlarged detail of a 
portion of the mechanism shown in Fig. 2. 

In all the views like parts are designated 
by the same reference characters. 
The engine illustrated is an oil engine of 

the 4-cycle or 4-stroke type, although the 
engine is not limited by such a construction, but may be equally well applied to engines 
using other forms of hydro-carbon or of 
the 2-cycle or 2-stroke type. . 

In the drawings, 1 is the cylinder, which 
is shown as water-jacketed, and has at the 
top a combustion chamber 2. 
3 is the inlet valve, and 4 the outlet valve, each valve being shown as operated by a 

can, carried by the valve shafts 5 and 6 re spectively. - 

7 is the piston of the ordinary type, to 
which is attached the connecting rod 8. This 
connecting rod, is connected to the crank 
!), which is carried by the shaft 10. 
Above the inlet valve 3 is a tube 11. This tube is shown extending through one of the 

walls of the contistion cliamber and passes part-way through an opening in the oppo 
site wall. The tibe is open at each end; 
the free end of the tube is covered by a 
hood 12, which is not water-jacketed, but has 
sufficiently, thin walls to be readily heated 
by the combustion of the contents of the 

carried by an eccentric 

combustion chamber. The other end of the 
tube is connected to a mixing valve 13. This 
mixing valve is provided with an internal 
mixing chamber 14. Between the mixing:: 
chamber and the tube 11 is a cut off valve 15. 
This cut off valve is operated by a suitable 
mechanism at the proper time so as to close 
communication between the mixing chamber and the tube. 
Three nozzles discharge into the mixing 

chamber 14. The nozzle 16 is arranged to 
deliver air into the mixing chamber, the 
nozzle 17, oil or other form of liquid fuel, and the nozzle 18, water. 
and 18 are shown with their orifices opposed 
to each other, while the nozzle 16, for the 
introduction of air into the mixing cham 

The nozzles 17. 
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ber has its orifice at right angles to the other two nozzles. 
The air nozzle 16 communicates, by means 

of a pipe 19, with a coil 20, arranged within 
a chamber 21, which communicates with the 
exhaust port 4. The coil is in such a posi 
tion that it will be constantly swept by the 
hot products of combstion. Connecting 
the coil 20 and a source of air supply under 
pressure (not shown) is a pipe 22. A suit 
able means of supplying air ander pressure may be an air pump or a tank containing. 
compressed air. A pipe 23 communicates 
with the pipe 22, so as to be subjected to 
the same pressure as contained in the pipe 
22, and this pipe 23 communicates in turn with the equilibrium chambers 24 and 25. . 
The oil is admitted to the nozzle 17 by 
means of a pipe 26, which is connected to 
a pump 27 from a source of oil supply. 
This pump 27 is actuated from a cross-head 
The pump 27 and pipe 26 communicate with the equilibrium chamber 25. The air sup 
ply pipe 23 may be provided with a valve 

28 on the shaft 5. 
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38 for the purpose of cutting off or limiting 
the flow of air to the two equilibrium cham bers. 
The water nozzle 18 commiinicates 

through a pipe 29 with a coil 30, which 
passes through the chamber 21 so as to be 
acted upon by the heat of the discharging 
products of combustion. This coil 30 is con inected through the agency of a pipe 31, to 
a pimp 32, which is operated froy the same 
cross-head as is the pump 27. The equilib 
rium chamber 22 communicates with the 
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a. 
pump 32 and pipe 31. A branch pipe 33 

about one-half 
amount of opening of the nozzles 16, 17 
and 8 may be controlled by suitable valves 

connects the pipe 29 with the interior of 
the cylinder by means of a port 34. This 
port is shown in such a position as to be 
closed by the piston when the latter reaches 

of its inward stroke. The 

(not shown), whereby the richness of the mixture and the speed of the engine will be scending, the complete mixture of air, oil 
regulated. These valves may be simultane 
ously actuated by a system of linkage, which 
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is shown by the character 35. This linkage 
connects with the governor, by means of 
which the extent of opening of the nozzles 
within the mixing chamber is controlled. A 
port 36 communicates with the combustion 
chamber and is for the purpose of permit 
ting the entrance of a starting valve, by 
means of which a supply of air under pres 
sure, and a volatile hydro-carbon, will be 
admitted to start the engine. 

In operation, after the engine has been 
started, and the tube 11 has become heated 
by the combustion of the volatile hydro 
carbon within the combustion chamber, a supply of liquid hydro-carbonisiniefied 
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into the mixing chamber through tié iszzié 
17; at the same time a supply of water is in 
jected into the same chamber through the 
nozzle 18. The discharge from the orifices 
of the two nozzles. meets within the combus 
tion chamber and the hydro-carbon is very 
finely divided therein and becomes thor 
oughly mixed with the water. At the same 
time a supply of air, under pressure, is ad 
mitted into the mixing chamber through 
the nozzle 16, and this air mixes with the 
previously atomized hydrocarbon and 
water, and thoroughly volatilizes the two. 
The valve i5, being at this time open, the 
mixture of oil, air and water passes into the 

... tube 11, where, coming, in contact with the 
hot walls thereof, it will be converted com 
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in contact with the heated hood 12, the mix 
tly into vapor. This vapor will issue 

rom the open end of the tube, and coming 
ture will become further heated, and will be 
in condition to be consumed without any ot 
jectionable deposits of soot or graphite with 
in the combustion chamber, the cylinder or 
upon the piston. After leaving the retof, 
the mixture of oil or other liquid fuel, water. 
and compressed air will come in contact with 
air which is being drawn in through he in 
let valve 3. The complete mixture will then 
be drawn into the cylinder and will be there 
compressed by the ascending piston. The 
amount of compression can be great. So that 
the gas will be in condition to be completely 
consumed. The efficiency of the engine is 
increased by heating the air and water by 
means of the coils 20 and 30, which are sub 

65 
jected to the hot discharged products of 
combustion. A certain amount of water 
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will enter the cylinder through the port 34. 
the amount being determined by thesize.o 
the port and its location within the cylin 
der. The equilibrium chambers. 24 and 25, 
communicating as they do with the source to 
of air supply, and subjected to the pressure 
of such air, will keep the contents of the mix 
ing chamber in equilibrium. During the 
suction stroke, or while the piston 7 is de 
and water will be discharged through the 7s 
retort into the combustion chamber. This 
will continue during a portion of the com 
pression stroke, or until the pressure within 
the combustion chamber equalizes that with- 80 
in the mixing chamber, or until the mixing 
valve 15 is closed, should that occur before 
the pressures are equalized. As soon as this 
happens no more air will be admitted into 
the equilibrium chamber, and as the pressure 85 
through the nozzles of oil and water is the 
same as that of the air, no more liquid will 
be admitted into the mixing chamber. 
Should the port 34 not at this time be cov 
ered by the piston no more water will enter go 
the cylinder during this, stroke. After the mixture has been compressed is ignited in 
the usual manner, and the combustion of the 
mixture produces the working impulse upon 
the piston, as is well understood. ... 95 
The invention may be carried out by other. 

mechanism than that shown. If desired 
the compressed mixture may be drawn of 
through the port 37, and utilized in produc- , 
ing heat or powerin other mechanism. 10 
By the structuresdescribed it is possible 

to employ the heavier and cheaper hydro 
carbons which have been found extremely 
difficult to be used in an internal combustion 
engine, for the reason that they tend to cause deposits of carbon or graphite within the 
cylinder and upon the piston, and to choke. 
the valves, such deposits probably being: 
caused by the fractional distillation of the 
more volatile constituents of the hydro-car ll 
bon due necessarily to the great pressure and 
high temperature required to effect the com: 
bustion of the less volatile constituents of . 
the fuel: By mixing the oil with water, in , 
ths presence of air, in a mixing chamber, ill. 
the subdivision of the hydro-carbon is made . . 
more minute than has heretofore been pose 
sible, and the combustion more perfect. . . . 

In accordance with the provisions of the . . 
patent statutes, I have. described the prin-12 
ciple of my invention, together with the ap-' ... 
paratus which I now consider to represent 
the best embodiment thereof, but I desire to . . 
have it understood that the apparatus shown . . 
is merely illustrative and that the 
can be carried out in other ways. 

Having now described my invention, what 
I claim and desire to secure by Letters'Pat 
ent, is: . . . 
An internal combustion engine having 8, 13 

invention 12 
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heals for introducing a 
of iiquid fuel into the chamber, aid 
or introducing a stream of air into 

chamber and against the stream of file, 
5 seans for introducing a stream of water into 

the chamber and against the stream of fuel, 
the air iniet pipe and the water inlet pipe 

through a portion of the exhalist 
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passage of the engine so as to be heated by 
the products of collbastion. {} 
This specificatio: signed and witnessed This 

this 14th day of viay, 1997. 
. . . . PP DEWEREUX }}NSON, Witnesses: 

JAS. F. Coli,MAN, 
JoEN L. LOTSC:l. 

  


