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My invention relates to heavy fuel engines, and 
more particularly to engines wherein a charge is 
ignited before being projected into a work cylin 
der. This application is a continuation in part of 
my co-pending application, Serial No. 745,573, 
filed September 26, 1934. 
In my co-pending application referred to above, 

I have described and claimed an internal combus 
tion engine wherein two separate cylinders are 
utilized, these cylinders being of different sizes. 
The smaller cylinder I term an igniter cylinder, 
and in that cylinder I compress and fire by com 
pression an extremely rich charge of fuel. The 
burning charge is then by-passed into the larger 
work cylinder where it mixes with an air charge 
and completes its combustion with the proper 
fuel-air mixture. 
The present invention concerns a similar en 

gine, differing, however, in a number of features 
from that described in my prior application, al 
though the general theory of operation is simi 
lar. In my prior application, for example, I uti 
lize the compressed air in the work cylinder to 
carry fuel through a fuel valve into the igniter 
cylinder, and I supply no additional fuel to the 
work cylinder. My present invention, however, 
allows additional fuel to be injected into the work 
cylinder, and in addition provides specifically for 
an entirely different means and method of sup 
plying a fuel charge to the igniter cylinder. Con 
sequently, the main object of my present inven 
tion is to provide an internal combustion engine 
wherein all or part of the charge is ignited before 
entering a work cylinder, to the end that the ig 
niter cylinder only need be of high compression. 
Among other objects of my invention are: To 

provide an engine utilizing heavy fuel; to provide 
a heavy oil engine having a relatively low com 
pression in the work cylinder; to provide a means 
and method of supplying an igniting charge to 
a low pressure work cylinder; to provide a means 
and method of supplying fuel to an igniter cyl 
inder; and to provide an improved means and 
method of firing a heavy oil engine having a rela 
tively low working pressure. 
My invention possesses numerous other objects 

and features of advantage, Some of which, to 
gether with the foregoing, will be set forth in the 
following description of specific apparatus em 
bodying and utilizing my novel method. It is 
therefore to be understood that my method is ap 
plicable to other apparatus, and that I do not 
limit myself, in any way, to the apparatus of the 
present application, as I may adopt various other 

„(C1. 123—143A) 
apparatus embodiments, utilizing the method, 
within the scope of the appended claims. 
In the drawing: 
Figure 1 is a longitudinal sectional view of a 

portion of a cylinder head, and igniter cylinder 
embodying my invention. 

Figure 2 is a similar view showing another 
modification utilizing a different fuel supply to 
the igniter cylinder. 
In the following description it is to be distinct 

ly understood that while I have shown and illus 
trated my invention as applied to a single air 
cooled cylinder, it is applicable to any type of 
engine having single or multiple cylinders, and it 
is also applicable to internal combustion engines 
operating With any of the known cycle relation 
ships. For that reason I have not shown con 
necting rods, crank shafts, cam shafts, or other 
appurtenances of the engine not related to the 
present invention, as such arrangements are well 
known to those skilled in the art. 
My invention may be more fully understood by 

direct reference to the drawing. 
In Figure 1 a cast cylinder head is provided 

with air cooling fins 2 and preferably a hardened 
cylinder liner 3. The customary air intake and 
exhaust valves utilized for Diesel operation of an 
internal combustion engine have not been shown 
as there are many modifications of such devices 
and they are no part of the present invention. 
Bearing on the cylinder liner 3 is a piston 4 pro 
vided with the usual rings 5, there being the 
usual combustion chamber 6 above the top of the 
piston. 
The structure just described, comprising the 

head , liner 3, and piston 4, will be termed here 
after the work cylinder. The piston 4 is con 
nected to the crank shaft of the engine in the 
usual manner. 
Inasmuch as I intend to describe my engine 

as operating with part, of the fuel injected into 
the work cylinder, I provide the cylinder head 
with a fuel injection nozzle 7, Supplied with fuel 
oil from a source at the proper time in the cycle 
through fuel pipe 9. The cylinder head is also 
provided with an igniter channel O leading later 
ally through an igniter assembly attached to the 
side of the cylinder head. This igniter assembly 
comprises an igniter casting i? carrying an ig 
niter cylinder body 2 provided with an igniter 
cylinder liner 4. The igniter cylinder is much 
Smaller than the work cylinder. In the igniter 
cylinder is a high pressure piston 5 reciprocated 
in the cylinder through the medium of a divided 
piston rod 6 joined by an adjusting nut assem 
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2,158,124 
determined cycle can be followed. The maximum 
Speed developed by the engine is much greater 
than that obtained in the usual type of Diesel 
engine, and the Whole cycle of the igniter assem 
bly can be timed to any advance or retard in re 
Spect to the work cylinder piston movement by 
changing the advance or retard of the cam 20 
With respect to the crank shaft of the engine. 
Another important feature is that, since the fuel 
enters the work cylinder already ignited, any 
desired compression ratio may be used in the 
pOWer Cylinder, in a Smuch as there is no necessity 
for ignition pressures to be developed by the work 
cylinder piston. 

I claim: 
1. In an internal combustion engine having a 

main combustion chamber containing a piston 
Operating to produce a compression therein, an 
ignition device comprising an auxiliary combus 
tion chamber, a venturi opening into said auxil 
iary combustion chamber, a fuel reservoir open 
ing into the throat of said venturi, means for 
depositing fuel in said reservoir, means for 
Cyclically supplying compressed air through said 
Venturi to carry said fuel into said auxiliary 
chamber, means for compressing said fuel and 
air mixture to cause ignition thereof in said 
auxiliary combustion chamber by heat of com 
preSSion, automatic means for releasing the 
ignited fuel into said main combustion chamber, 
and means for timing the deposition of fuel in 
Said reservoir during the static portion of the air 
Supply cycle. 

2. In an internal combustion engine having a 
main combustion chamber containing a piston 
Operating to produce a compression therein, an 
ignition device comprising an auxiliary combus 
tion chamber, a venturi opening into said auxil 
iary combustion chamber, a fuel reservoir open 
ing into the throat of said venturi, means for 
depositing fuel in said reservoir, means for 
Cyclically Supplying compressed air through said 
Venturi to carry said fuel into said auxiliary 
chamber, means for compressing said fuel and 
air mixture to cause ignition thereof in Said 
auxiliary combustion chamber by heat of com 
pression, automatic means for releasing the 
ignited fuel into said main combustion chamber 
when the pressure of the burning fuel reaches a 
predetermined figure, and means for timing the 
deposition of fuel in said reservoir during the 
static portion of the air supply cycle. 

3. In an internal combustion engine having a 
main combustion chamber having a timed fuel 
supply and containing a piston operating to pro 
duce a compression therein, an ignition device 
Comprising an auxiliary combustion chamber, a 
Venturi opening into said auxiliary combustion 
chamber, a fuel reservoir opening into the throat 
of Said venturi, means for depositing fuel in said 
reservoir, means for cyclically supplying com 
pressed air through said venturi to carry said 
fuel into said auxiliary chamber, means for com 
pressing said fuel and air mixture to cause igni 
tion thereof in said auxiliary combustion cham 
ber by heat of compression, automatic means for 
releasing the ignited fuel into said main com 
bustion chamber, to ignite the timed fuel supply. 

4. In an internal combustion engine having a 
main combustion chamber containing a piston 
operating to produce a compression therein, an 
ignition device comprising an auxiliary combus 
tion chamber, a venturi opening into said auxili 
ary combustion chamber, a fuel reservoir opening 

3. 
into the throat of said venturi, means for depos 
iting fuel in Said reservoir, means for passing an 
air charge through Said venturi to carry said fuel 
into Said auxiliary chamber, means for compress 
ing Said fuel and air mixture to cause ignition 
thereof in Said auxiliary combustion chamber by 
heat of compression, and automatic means for 
releasing the ignited fuel into Said main com 
bustion chamber. 

5. In an internal combustion engine having a 
main COmbustion chamber containing a piston 
Operating to produce a compression therein, all 
ignition device comprising an auxiliary combus 
tion chamber, a venturi opening into said auxili 
airy combustion chamber, a fuel reservoir open 
ing into the throat of Said venturi, means for de 
positing fuel in Said reservoir, means for passing 
an air charge through said venturi to carry said 
füel into Said auxiliary chamber, means for COm 
preSSing Said fuel and air mixture to cause igni 
tion thereof in Said auxiliary combustion cham 
ber by heat of compression, and automatic means 
for releasing the ignited fuel into said main com 
bustion channbei. When the pressure of the burn 
ing fuel reaches a predetermined figure. 

6. În an internal combustion engine having a 
main combustion chamber having a timed fuel 
Supply and containing a piston Operating to pro 
duce a compression therein, an ignition device 
comprising an auxiliary combustion chamber, a 
Venturi Opening into Said auxiliary combustion 
chamber, a fuel reservoir opening into the throat 
of Said venturi, means for depositing fuel in Said 
reservoir, means for paSSing an air charge 
through. Said venturi to carry said fuel into said 
auxiliary chamber, means for compressing Said 
fuel and air mixture to cause ignition thereof in 
Said auxiliary combustion chamber by heat of 
compression, automatic means for releasing the 
ignited fuel into said main combustion chamber, 
to ignite the timed fuel supply. 

7. In combination with an engine having a 
main combustion chamber and an auxiliary com 
bustion chamber containing a piston and an inlet 
port opening below the top level of the piston 
travel, a conduit connected to said inlet port, a 
Source of compressed air connected to said Con 
duit, a venturi in said conduit, Said Wenturi hav 
ing an annular fuel ring around the throat of 
said venturi, Said ring having multiple Small open 
ings into Said throat, means for depositing fuelin 
to Said ring, Said fuel being carried into Said auxil 
iary combustion chamber solely by the rush of air 
through Said Venturi When Said pistOn unCOVerS 
Said port, and means for creating a static condi 
tion in said venturi during fuel deposition. 

8. In combination With an engine having a 
main combustion chamber and an auxiliary com 
bustion chamber containing a piston and an in 
let port opening below the top level of the piston 
travel, a conduit connected to Said inlet port, 
said conduit being connected to Said main com 
bustion chamber, a venturi in Said conduit, said 
venturi having an annular fuel ring around the 
throat of said venturi, said ring having multiple 
Small openings into said throat, and means for 
depositing fuel into said ring, said fuel being car 
ried into said auxiliary combustion chamber 
solely by the rush of air from said main combus 
tion chamber through said venturi when said 
piston uncovers said port, said fuel being deposit 
ed in Said ring only when Said port is covered. 
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