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Leslie D. Thompson, Jolo, P.I. 

Application January 22, 1946, Serial No. 642,626 

1 
My invention relates broadly to engines, and 

more particularly to mechanism for utilizing 
diesel fuel oil in combination with gasoline as a 
driving media for internal combustion engines. 
One of the objects of my invention is to provide 

an arrangement of a fuel feeding mechanism for 
internal combustion engines by which the coin 
sumption of gasoline may be economized by em 
ploying a fuel mixture in which more readily 
available, and cheaper diesel fuel oil is used. 
Another object of my invention is to provide a 

construction of pre-combustion chambers" for in 
ternal combustion engines for utilizing composite 
diesel, or other heavy fuel oil with gasoline as a 
fuel mixture for driving internal combustion 
engines. . 

Still another object of my invention is to pro 
vide a construction of pre-combustion chambers 
which may be connected through the spark plug 
aperture of an internal combustion engine cylin 
der, where the pre-combustion chamber is con 
stituted by two sections, into one of which vapor 
ized gasoline is introduced and into the other of 
which vaporized, or heavy diesel fuel oil is intro 
duced for composite operation as a 
for internal combustion engines. - , 

Still another object of my invention is to pro 
vide a construction of pre-combustion chamber 
connectable with an internal combustion engine 
cylinder for utilizing as a combustable mixture 
combined gasoline and diesel or heavy fuel oil 
in proportions in which the diesel or heavy fuel 
oil predominates for forming a driving mixture 
for operating the internal combustion engine. 
Other and further objects of my invention re 

side in the combustion of gasoline and diesel, or 
heavy fuel oil feeding, vaporizing and mixing 
chambers associated with an internal combustion 
engine for the economical operation of the engine 
as Set forth more fully in the specification herein 
after following by reference to the accompanying 
drawings which show the system and mechanism 
of my invention, and in which: . . . . . 

Figure 1 is a schematic layout of the system of 
my invention showing the application of the 
combination gasoline and heavy, fuel oil feeding 
System to an engine in accordance with my inven 
tion; Fig. 2 is a fragmentary longitudinal sec 
tional view of one of the metering valves showing 
the valve moved to one of its extreme limits clos 
ing the airpipe; Fig. 3 is a vertical sectional view. 
taken Substantially on line 3-3 of Fig. 2; Fig. 4 
is a view corresponding to Fig. 3 and illustrating 
the metering valve adjusted to its opposite ex 
treme position for opening the airpipe to the 

driving media i 
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maximum exent; Fig. 5 is an enlarged fragmen 
tary vertical sectional view through the intake 
valve for the heavy fuel oil leading to the pre 
combustion chamber with certain of the parts 
shown in elevation; and, Fig. 6 is a transverse 
sectional view taken substantially online 6-6 of 
Fig. 5. 
My invention requires the use of two fuel tanks 

to supply the pre-combustion chambers on an 
engine in accordance with my invention, one for 
gasoline and one for diesel fuel oil or other heavy 
fuel oil. The gasoline supply for the system illus 
trated is connected at 3 while the diesel fuel 
supply is connected at 32 for providing respec 

is tively the gasoline fuel feed and the diesel fuel 
feed for the engine. The intake manifold of the 
engine is detached from the carburetor and thus 
supplies pure air to the cylinders. A charge of 
gasoline flows by gravity, or is pumped, and forced 
and drawn from the tank connected to pipe 31 
through pressure valve 35 and through a pipe 
line into section 2 of the pre-combustion chamber 
through a nozzle 25, check valve 26, passing intake 
valve 22 where carburetion takes place. A charge 
of diesel fuel oil flows by gravity, or is pumped, 
and forced and drawn through pipe 32 from 
another tank into section f of the pre-combustion 
chamber through diesel fuel feed chamber 36, 
check valve 26a, and nozzle 25a through intake 
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other similar device. 
In the form shown the stem 23a is screw threaded through plate number 24 keyed by 

lateral projection 24a, to slide along the inner 
walls of the intake pressure valve housing 7 in 
keyway 7c. The stem 23a may be adjusted by 
removing cap a from housing 7 and revolving 
stem 23a with a tool 37 which increases or de 
creases the effective pressure of spring 23b as the 
distance between the plate member 24 and the 
guidelb for the stem 23a is varied. 
The gasoline vapor in section 2 is exploded by 

the regular ignition of the gasoline engine. The 
sparkplug for this purpose is inserted into section 
2 in the position 6. The pressure of the ignited 
charge forces the charge through port opening 6 
into section igniting the diesel fuel oil and vapor 
therein. The vapor is caused by the heat of the 
pre-combustion chamber after the engine has 
been warmed up and by the spray action in 25a. 
The resultant pressure forces the burning charge 
through port 5 into the combustion chamber, or 
cylinder of engine designated at 9 where the com 
bustion is completed thus generating power which 
has a slow even impulse like a diesel engine. The 

spring valve 23 regulated by stem 23a, or some 
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explosion is not instantaneous as when gasoline 
alone is used in an ordinary gasoline engine con 
sequently most of the knocks common in gasoline 
engines in slow hard pulls are eliminated. 
The pre-combustion chamber can be built into 

the combustion section of internal combustion 
engines during initial production. The construc 
tion, however, is particularly applicable as an at 
tachment for existing internal combustion en 
gines and will be referred to herein in that appli 
cation without limiting my invention thereto. 
The pre-combustion chamber is made of steel, 

iron, aluminum or similar material. It may vary 
as to shape and size and may be attached to the 
engine cylinder horizontally, vertically or at an 
angle. This is usually determined by the position 
of spark plug opening as the pre-combustion 
chamber is usually attached by removing the 
spark plug from cylinder and Substituting the 
pre-combustion chamber which is screwed into 
the opening as hereinbefore mentioned. The 
proportion of gasoline and diesel fuel oil may vary 
so long as enough gasoline is employed to fire the 
charges in sections 2 and . A typical size for 
Warm climate is about 50% larger than repre 
sented in the drawing, in which Section is about 
20 as large as the combustion Section of the asso 
ciated engine cylinder, and section 2 is approxi 
mately 4, the size of section . 5% gasoline and 
95% diesel fuel oil works satisfactorily in the 
tropics but this can vary widely. In some engines 
now in use gasoline is employed in starting and 
after the engine has become heated the gasoline 
is cut off and diesel fuel oil or other heavy fuel 
oil is turned on. Gasoline is used continuously 
with the pre-combustion chamber of my inven 
tion and the diesel fuel oil does not come in con 
tact with the spark plugs which keeps them clean 
and accounts for much of the success of the device 
of my invention. That is to say, the gases in 
mediately around the spark plug are gasoline 
vapors while the diesel oil vapors are removed 
from immediate proximity with the Spark plug. 
The explosive sequence is accordingly established 
first through the gasoline vapor ignition which 
fires the heavier oil vapors which in turn effect 
the explosive drive force. 
The mechanism of my invention includes a 

pressure valve connected to the combustion Sec 
tion of the engine cylinder which fires just before 
the one to which the pre-combustion chamber is 
attached. The connection may be made by 
screwing pressure valve into an opening through 
Wall of cylinder 33. The pressure valve is set to 
close just before the ignition of cylinder from : 
which the pressure is taken. The pressure valve 
plunger or piston 2 is forced up and closes intake 
valve 4 until the pressure is released after the 
ignition and power cycle, the valve closing before 
the firing thus preventing burned gases entering 
into pressure valve chamber O. The piston 2 
is adjusted under control of the coil spring f f by 
means of Valve cap 28 Which is Screw threaded at 
29 to variably engage the screw threaded housing 
30 of the valve structure. As the pressure has in 
creased in air pipes 5 and 6 to the pressure in 
0, air pipes 7 and 8 also have a like pressure 

but differ from the preSSure in air pipes 5 and 6 
as the pressure is locked in by air pressure check 
valve 9 and a portion of the compression is only 
relieved through passing obstruction or metering 
valves 20 and 2? controlling the rate of flow of air. 
The obstruction or metering valves 20 and 2 

are individually adjustable to allow the vanes 
20a and 2 la to extend wholly or partially into the 
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4 
air pipes 7 and 8 or to be selectively positioned 
at an angle to the axis thereof to regulate the 
effective size of the passage through which the air 
may flow. Figs. 2-4 show the details of construc 
tion of each of the metering valves which for 
purposes of illustration have been exemplified by 
metering valve 20 in which adjustable vane 200 
slides transversely in valve housing 20g under 
control of the adjustment head 20b attached to 
screw threaded stem 20c. The screw threaded 
stem 20c is adjustable through the screw threaded 
bushing 20d, which is mounted in valve housing 
20g. The vane 20a is slotted at 20f for the pas 
sage of the end of screw threaded stem 20c which 
is provided with transverse head 20e thereon en 
gaged within the slot 20f so that the head 20e may 
freely revolve in slot 20f as the vane is advanced 
or retracted with respect to airpipe 8 for con 
trolling the effective cross Sectional area of air 
pipe 8. Metering valve 2 is constructed in a 
similar manner. The air under pressure then 
passes through valves 22 and 23, each of which is 
spring biased to closed position but free to open 
on the pressure in pipes 7 and 8 when the pres 
sure increases to the proper point for the con 
tinued operation of the engine. The flow of air 
in pipes 7 and 8 into sections and 2 is con 
trolled by obstruction or metering valves 20 and 
2 in order to maintain an even pressure in com 
bustion chamber 9 and sections and 2 until the 
completion of compression cycle of piston 34. 
As the air in air pipe 8 passes nozzle 25 it is 

sprayed with gasoline vapor through an appro 
priate atomizing orifice. Under these conditions 
the gasoline vapor now collects in section 2 under 
a pressure controlled by the adjustable obstruc 
tion or metering valve 20 and equal to pressure 
in section f. As the air in pipe passes check 
valve 26a it is sprayed along with diesel fuel oil 
through the open nozzle or atomizing device 25a. 
The diesel oil sprayed compressed air in air pipe 

7 that has passed nozzle 25a passes through the 
obstruction or metering valve 2 into section of 
the pre-combustion chamber at a pressure Con 
trolled by the obstruction or metering valve 2 as . 
near cylinder compression in the engine as it is 
practicable to adjust, preventing its flowing 
through port 5. Both of the obstruction or 
metering valves 20 and 2 are individually ad 
justable to control the size of the orifice through 
which the air in one instance, and the mixture 
of diesel fuel oil and air in the other instance is 
Supplied to the pre-combustion chambers. 

It will be observed that the obStruction. Or 
metering valve 20 determines only the quantity 
of air supplied to Section 2 While obstruction or 
metering valve 2 determines the quantity of both 
air and diesel fuel mixture that is Supplied to 
section of the pre-combustion chamber, as in 
the first instance the obStruction or metering 
valve 20 is located in advance of the gasoline feed 
nozzle 25 while in the secondinstance the obstruc 
tion or metering Valve 2 is located after the diesel 
fuel feed nozzle 25d in the feed path to the sec 
tion . 

During the rotative cycle Within the progressive 
range of 20 to 45, before dead center and adjust 
ably controlled by spark advance, gasoline vapor 
is fired in Section 2 of the pre-combustion cham 
ber Creating a pressure which forces the charge 
into section f, igniting the diesel fuel oil and vapor 
therein which then passes through port 5 into 
the combustion section of cylinder 9 of the engine 
Where combustion is completed and power gen 
erated. The flow of partially combusted fuel 
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'from section into engine cylinder 9 is regulated 
by the size of port 5 to meet the revolutions per 
minute of the engine. After the power stroke of 
the piston the usual scavenger cycle of the engine 
expels the burned gases. This operation takes 
place sequentially from engine cylinder to engine 
cylinder in their regular firing order and applies 
to an engine with two or more cylinders, 
Both ports 5 and 6 may be Varied in-size, shape 

and direction, and: the pre-combustion chamber 
should be large enough and so constructed that 
an ordinary sparkplug can be inserted into Sec 
tion 2 as shown at 4. Section: . may be cleaned 
out from time to time by removal of cleaning plug 
27. At times, particularly in cold weather, it may 
be desirable to heat the air by the eragine exhaust 
before it is drawn into the cylinder. 
...The combustible mixture which is supplied to 

the engine cylinder through port 5 is obtained by 
a collision effect betweer: the gasoline Vapor-in 
jected into section of the pre-combustion cham 
ber and the diesel fuel-oil-vapor injected from the 
diametrically opposite position in the Wall of the 
pre-combustion chamber of through valve 23. 
These two pressure flow paths meet in the center 
of section of the pre-combustion chaliber and 
the .impact further aids the vaporization and 
commingling of the mixtures which are Supplied 
through port 5 to the engine cylinder. The 
diametrically opposite location of the two Sepa 
rate injection means 6 and 23 with respect to the 
pre-combustion chamber is an important feature 
of my invention. 
A slow speed internal combustion engine, one 

making-say, 1000 or less revolutions perminute, 
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may be successfully operated with the pre-com 
bustion chamber of my invention without the use 
of the pressure valve and connections for regulat 
ing pressure in sections f and 2 other than here 
inafter mentioned. This is done by utilizing the 
suction of the engine cylinder to which the pre 
combustion chamber is attached. The pre-Colai 
bustion chamber is attached as shown in accorn 
panying drawing, one to each cylinder of the 
engine, except that sections and 2 are placed in 
a horizontal position. As described above two 
fuel tanks are required and the intake manifold 
of the engine is detached from the carburetor and 
thus supplies pure air to the cylinders. The gaSO 
line supply is connected to an ordinary carbure 
tor, or similar device, to which it is pumped or 
flows by gravity. The diesel fuel oil, or other 
heavy fuel oil, supply is connected to diesel fuel 
feed chamber 36, or similar device, to which it is 
pumped or flows by gravity. Vaporized gasoline 
and air is drawn from the carburetor, or similar 
device, by the suction stroke of the piston of cyl 
inder to which the pre-combustion chamber is at 
tached through a pipe and intake valve 22, which 
is preferably placed at 4, into sections 2 and . 
A slight depression or well large enough to hold 
a charge of diesel fuel oil is made at the bottom of 
section f in relation to its new position. The 
same piston'suction draws a charge of diesel fuel 
oil, or other heavy fuel oil, from diesel fuel-feed 
chamber 36, or similar device, through a pipe and 
intake Spring valve.23 into section f. Most of the 
diesel fuel oil, or other heavy fuel oil, insection. 
at the beginning of the compression stroke of the 
piston of cylinder to which the pre-combustion 
chamber is attached is in liquid form. Said com 
pression stroke forces air through port 5, which 
is preferably slanted towards port 6, compressing 
and forcing most of the gasoline and vapor then 
insection through port 6 into section 2. Port 
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6 
6 being preferably funnel-shaped with the smallef 
opening of funnel insection. f. and slanted so the 
explosive force from section 2 strikes the slight 
(depression or Well at: bottom of section, t. In 
relation to the new position of the pre-combustion 
chamber the Spark plug opening is preferably 
made in the top of section 2 and the opening for 
intake spring valve 23, is preferably made, in the 
slight depression, or well at the botton of sec 
tion . 
The gasoline vapor in section. 2 is exploded by 

the regular ignition of the gasoline engine and 
the order of ignition, explosion and power gen 
eration is the same as hereinabove, described, 
that is, the pressure of the ignited charge in 
section 2 forces the charge through the port open 
ing Sin Section igniting the diesel fuel oil, or oth 
er heavy fuel oil, and Vapor therein. The result 
ant pressure forces the burning charge through 
port 5 into the combustion chamber of the cyl 
inder where the combustion is completed thus 
generating power. The usual scavenger stroke 
of the piston expels burned gases. A slow speed 
internal combustion engine with one or more 
cylinders may be operated by this method. 

In the methods of operation described above 
the gasoline feed, which is preferably perma 
neintly fixed, is regulated by the adjustment of 
pressure valve 35 or carburetor and the diesel 
fuel oil, or other heavy fuel oil, feed is regulated 
by a throttle connected with the diesel-fuel oil, 
or other heavy fuel oil, feed pipe. 
While I have described some of the preferred 

enabodiments of my invention I realize that modi 
fications may be made and I intend no limita 
tions upon ray invention other than may be im 
posed by the Scope of the appended claims. 
What I claim and desire to secure by Letters 

Patent of the United States is as follows: 
1. An internal combustion engine comprising 

an engine cylinder and co-acting piston therein, 
a pair of fuel feed lines, one of which delivers 
gasoline and the other of which delivers a heavier 
oil fuel, a pre-combustion chamber including a 
gasoline combustion section and an intercon 
nected heavier fuel oil combustion section, means 
interconnecting said heavier oil combustion sec 
tion. With Said engine cylinder, a connection fron 
the gasoline fuel feed line with said first men 
tioned section, a connection between said heavier 
oil fuel feed line and said second mentioned sec 
tion, said last mentioned connection and the in 
terconnection between the gasoline combustion 
section and the heavier oil combustion section 

i., being diametrically aligned on opposite sides of 
said heavier oil combustion section, means for 
igniting gasoline fuel in said first mentioned sec 
tion for Sequentially firing the heavier oil fuel in 
Said Secondmentioned section for conjointly es 
tablishing a pressure force in Said engine cylinder, 
means for establishing an air flow through each 
of said sections for facilitating the charging of 
Said engine cylinder and means for regulating 
the pressure of said air flow independently of 

is cyclic engine cylinder compression. 
2. An internal combustion engine comprising 

an engine cylinder and co-acting piston therein, 
a pair of fuel feed lines, one of which delivers 
gasoline and the other of which delivers heavier 
oil fuel, a pre-combustion, chamber including a 
gaSoline combustion section and an intercon 
nected heavier fuel oil combustion section, means 
interconnecting said heavier oil combustion sec 
tion. With said engine cylinder, a connection from 
the gasoline fuel feed line with said first men 
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tioned section, a connection between said heavier 
oil fuel feed line and said second mentioned sec 
tion, said last mentioned connection and the in 
terconnection between the gasoline combustion 
Section and the heavier oil combustion Section 
being diametrically aligned on opposite sides of 
Said heavier oil combustion section, means for 
igniting gasoline fuel in said first mentioned sec 
tion for Sequentially firing the heavier oil fuel in 
Said Second mentioned section for conjointly es 
tablishing a pressure force in said engine cylinder, 
compression means for establishing a flow of air 
through each of said sections at a predetermined 
Velocity for facilitating the charging of said en 
gine cylinder and means for regulating the pres 
Sure of said air flow independently of cyclic en 
gine cylinder compression. - 

3. An internal combustion engine comprising 
an engine cylinder and co-acting piston therein, 
a pair of fuel feed lines, one of which delivers 
gaSoline and the other of which delivers heavier 
oil fuel, a pre-combustion chamber including a 
gasoline combustion Section and an intercon 
nected heavier fuel oil combustion section, neans 
interconnecting said heavier oil combustion Sec 
tion. With Said engine cylinder, a connection from 
the gasoline fuel feed line with said first men 
tioned Section, a connection between said heavier 
oil fuel feed line and Said second mentioned sec 
tion, said last mentioned connection and the in 
terconnection between the gasoline combustion 
Section and the heavier oil combustion section 
being diametrically aligned on opposite sides cf 
said heavier oil combustion section and inde 
pendently adjustable means for developing a 
flow of air through each of said connections, ad 
justable means for introducing atomized gaSo 
line in Said first mentioned connection, ad 
justable means for introducing atomized heavier 
oil fuel in Said second mentioned connection, 
and means for igniting gasoline fuel in said first 
mentioned section for sequentially firing the 
heavier oil fuel in Said Second mentioned Sec 
tion for conjointly establishing a composite pres 
Sure force in said engine cylinder. 

4. An internal combustion engine comprising 
an engine cylinder and co-acting piston therein, a 
pair of fuel feed lines, one of which delivers gaSO 
line and the other of which delivers heavier oil 
fuel, a pre - combustion chamber including a 
gasoline combustion Section and an intercon 
nected heavier fuel oil combustion section, means 
interconnecting said heavier oil combustion Sec 
tion with said engine cylinder, a connection from 
the gasoline fuel feed line With Said first men 
tioned section, a connection between said heavier 
oil fuel feed line and said Second mentioned Sec 
tion, said last mentioned connection and the 
interconnection between the gasoline combustion 
section and the heavier oil combustion Section 
being diametrically aligned on opposite sides of 
said heavier oil combustion Section, an atomizing 
nozzle for Supplying atomized gasoline through 
said first mentioned connection, a Separate at 
omizing nozzle for Supplying heavier oil fuel 
through said second mentioned connection, com 
pression means for establishing a fioW of air 
through Said connections, a metering device dis 
posed in Said first mentioned connection in ad 
vance of said atomizing nozzle on the compres 
sion side of Said connection, a metering device 
disposed in said second mentioned connection in 
termediate the atomized nozzle therein and said 
second mentioned Section remote from the com 
pression side of said connection and means for 
igniting the gaSoline fuel in Said first mentioned 
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8 
section and producing a collision between the 
foW of the heavier oil fuel and the ignited gaSo 
line gases in alignment with the connection be 
tWeen Said heavier oil combustion Section and said 
engine cylinder for sequentially firing the heavier 
oil fuel in Said Second mentioned section for con 
jointly establishing a composite pressure force 
in Said engine cylinder. - 

5. An internal combustion engine comprising 
an engine cylinder and co-acting piston therein, 
a pair of fuel feed lines, one of which delivers 
gaSoline and the other of which delivers heavier 
oil fuel, a pre-combustion chamber including a 
gasoline Combustion section and an intercon 
nected heavier fuel oil combustion section, means 
interconnecting said heavier oil combustion sec 
tion. With Said engine cylinder, a connection from 
the gasoline fuel feed line with Said first men 
tioned Section, a connection between said heavier 
oil fuel feed line and said second mentioned sec 
tion, independently adjustable means for develop 
ing a flow of air through each of said connections, 
adjustable Spring biased valve means for admit 
ting a flow of atomized gasoline from said first 
mentioned connection to said first mentioned sec 
tion, independently adjustable spring biased valve 
means for admitting the flow of atomized heavier 
oil fuel from Said second mentioned connection 
into Said Second mentioned section, said spring 
biased valve means operating under control of 
Said last mentioned flow above a predetermined 
engine operating Speed for charging said sec 
tions, and means for igniting atomized gasoline 
fuel in Said first mentioned section for sequential 
ly firing the heavier oil fuel in said second men 
tioned Section for conjointly establishing a com 
posite pressure force in said engine cylinder. 

6. An internal combustion engine comprising 
an engine cylinder and co-acting piston therein, 
a pair of fuel feed lines, one of which delivers 
gasoline and the other of which delivers heavier 
oil fuel, a pre-combustion chamber including a 
gasoline combustion Section and an intercon 
nected heavier fuel oil combustion section, means 
interconnecting Said heavier oil combustion sec 
tion With said engine cylinder, a removable and 
replaceable clean out plug disposed in the side of 
Said heavier oil combustion section on the side 
remote from Said engine cylinder and in align 
ment with the connection of said heavier oil 
combustion Section with said engine cylinder, a 
connection from the gasoline fuel feed line with 
Said first mentioned section, a connection be 
tWeen Said heavier oil fuel feed line and said sec 
Ond mentioned section, said last mentioned con 
nection and the interconnection between the 
gasoline combustion section and the heavier oil 
combustion Section being diametrically aligned 
on opposite sides of said heavier oil combustion 
Section, an atomizing nozzle for supplying at 
Onized gasoline through said first mentioned 
connection, a separate atomizing nozzle for sup 
plying heavier oil fuel through said second men 
tioned connection, compression means for es 
tablishing a flow of air through said connections, 
a metering device disposed in said first mentioned 
connection in advance of said atomizing nozzle 
On the compression side of said connection, a 
metering device disposed in said second men 
tioned connection intermediate the atomized noz 
Zle, therein and Said Second mentioned section 
remote from the compression side of said con 
nection and means for igniting the gasoline fuel 
in Said first mentioned section and producing a 
collision between the flow of the heavier oil fuel 
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and the ignited gasoline gases in alignment with UNITED STATES PATENTS 
the connection between said heavier oil combus- Number Name Date 
tion section and said engine cylinder for Se- 1,333,541 Cowardin ------ Mar. 9, 1920 
quentially firing the heavier oil fuel in said sec- 1377,139 Murphy May 3, 1921 
ond mentioned section for conjointly establishing is 633,326 Fetti June 21, 1927 
a composite pressure force in said engine cylinder. 1653,825 saives. Dec.2, 1927 
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