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This invention relates to internal combustion 

engines and particularly to what are knoWI aS 
fuel oil engines; and the object of the invention 
is to provide improved fuel injecting means for 

5 engines of this class wherein the air under pres 
Sure in the cylinder is utilized to introduce and 
spray fuel into the cylinder at the end of the 
compression stroke of the piston of the cylinder; 
a further object being to provide a fuel supply 

0, means of the class described having a nozzle with 
means for creating a suction therein for drawing 
fuel from a Supply tank into a chamber in Said 
nozzle, and further to the provision of a valve for 
causing the foW of air under pressure through 

5, the nozzle to create said suction and to introduce 
the fuel into the nozzle chamber and still further, 
to discharging the fuel So drawn into the nozzle 
into the cylinder through a plurality of circum 
ferentially arranged discharges; a still further ob 

20 ject being to provide means on the piston of the 
cylinder cooperating with the nozzle to aid in 
building up pressure. Within the fuel chamber of 
the nozzle to cause the discharge of the fuel into 
the cylinder against the air under pressure there 

25 in; a further object being to provide a can shaft 
for actuating the control valve of the fuel Supply 
with means for quickly moving the valve into 
closed position when released by said cam; and 
with these and other objects in view, the inven 

30 tion consists in an automatic fuel Supply and in 
jector device of the class and for the purpose 
specified, which is simple.in construction, eficient 
in use, and which is constructed as hereinafter 
described and claimed. . 

35 The invention is fully disclosed in the follow 
ing specification, of which the accompanying 
drawing forms a part, in which the separate parts 
of my improvement are designated by suitable 
reference characters in each of the Views, and 

40 in which: . . . . Fig.1 is a diagrammatic Sectional view through 
the upper end portion of the cylinder of an engine 
showing one of my improved oil feed and injector 
devices therein. 

45 Fig. 2 is a partial section on the line. 2-2 of 
Fig. 1; and, - 

Fig. 3 is a partial Section on the line 3-3 of 
Fig. 1. For the purpose of diagrammatically illustrat 

50 ing one assemblage and use of my invention, i. 
have indicated at 5 in Fig. 1 of the drawing the 
cylinder of a fuel oil engine, at 6 the piston in 
said cylinder, at 7 the cylinder head containing 
intake ports 8 controlled by Valves 9 and exhaust 

55 ports 10 controlled by valves 11. At 12, I have 

indicated in dotted lines the crank shaft of the 
engine and at 13 a connecting rod coupling the 
piston 6 with one of the cranks of the shaft 12 
in accordance with conventional practice. In 
this connection, it will be understood that my in 
vention is not necessarily limited to any particu 
lar design of engine and the present illustration 
is simply to show one possible adaptation of my 
invention. 

In the construction shown, the head 7 includes 
a central Stock or body 4 with which is detach 
ably coupled a nozzle 15 and a valve casing 16, 
the latter being in the form of a fiange block hav 
ing an eigngated bore 17 in which a valve cylin 
der 18 is nounted, the latter having a transverse 
port 19 adapted to register with a fuel chamber 20 
centrally of the upper end of the nozzle 15 and 
also With an elbow coupling 21 of a discharge 
pipe 22, the free end of which opens into a re 
ceiving tank or container 23. The cylinder valve 
i8 includes a projecting can arm 24 with which 
is coupled a Spring 25. Which Serves to normally 
Support the valve 18 with the passage 19 thereof 
out of registering alinement with the chamber 
20 and the elbow 21. A can 26 on a camshaft 27 
is adapted to engage the can arm 24 when in 
normal position and to move the same causing 
rotation of the valve 18 to bring the port 19 there 
of in registering allinement with the chamber 20 
and elbow 21 as seen in Fig. 1 of the drawing so 
as to permit the transmission of air under pres 
sure therethrough, and when the cam arm is re 
leased from the cam. 26, said arm will automati 
cally return to normal position by the spring 25. 
ihe can shaft 27 is in operative engagement With 
the shaft 12 as in other engines. 
The nozzle plug 15 is externally threaded at its 

inner end to engage the stock or body 14 and the 
outer end 28 is conical in form and terminates in 
a peripheral nurled ring 29 which forms a multi 
plicity of circumferential discharges 30 between 
the conical bore 31 of the body 14 and said plug 
and an annular chamber 32 between the conical 
portion 28 and said bore 31. 
The chamber 32 is placed in communication 

with the chamber 20 by a plurality of passages 
33 Which are dried or otherwise formed in the 
threaded end of the plug. . The plug is also pro 
vided with a central passage 34 contracted to form 
a Venturi throat 35 centrally of the plug. Beyond 
said throat, the bore or passage 34 flares out 
wardly as seen at 36. A horizontal bore or pas 
sage 37 opens into the bore 34 at the Wenturi 
throat 35 and communicating with the passage 
37 is another passage 38 arranged intermediate 
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two of the passages 33, and the passage 38 opens 
into an annular groove 39 formed in the upper 
surface of the plug 15. The outer end of the 
bore or passage 37 is closed by a cork or plug 40 
to prevent any escape of fuel oil through said end 
of the passage. 
At 41 I have indicated part of a fuel oil Supply 

tank into which extends a fuel oil Supply pipe 
42 which is coupled With the valve casing 16 
and is in communication. With a vertical paSSage 
43 formed therein at One side of the valve 18. 
The passage 43 is enlarged at its lower end and 
contains therein a ball check valve 44 and a screen 
45 for Supporting the ball against accidental dis 
placement. The enlarged end of the passage 43 
communicates with the annular groove 39 of the 
plug 16 So as to place the fuel oil of the tank 41. 
in direct communication with the discharge pas 
Sage or bore 37 of the nozzle 15 through the paS 
Sage 38, the bore 43 and pipe 42 as Will be ap parent. 

It will be understood that in the operation of 
the can arm 24 to rotate or Oscillate the Valve 18, 
the same will move through an elongated slot 16a 
formed in the casing 16, and One end Wall of this 
slot or aperture may serve as a stop for limiting 
the movement of the valve by the spring 25. 
I also preferably employ centrally of the top 

of the piston 6 a. plunger 6a, which is adapted 
to enter the bore 34 and the plunger 6d joins the 
piston in a flared Wall 6b which cooperates With 
the flared lower end 36 of the bore 34 and the 
plunger will aid in discharging the fuel from the 
chamber 20 into the annular chamber 32 and out 
through the discharges 30, as Will be apparent. 

In the operation of my improved fuel injecting 
means for engines of the class under considera 
tion, it will be understood that the valve 18 is in 
closed position at the beginning of the compres 
Sion stroke of the piston 6 and remains closed 
until Said piston is about to reach the end of 
the compression stroke, at which time, the valve 
is opened by means of the cam arm 24 and cam 
26, causing the air under pressure from the com 
bustion chamber 5a of the cylinder to pass up 
Wardly through the bore or passage 34 of the 
nozzle and Out through the bore 19 of the valve 
and the pipe 22. This rush of air through the 
bore 34 will create a suction in the passage 37 
and cause fuel oil to be drawn from the tank 41 
into the bore 34. By proper timing of the cam 
shaft and the method of actuating the valve 18, 
Said valve may be released instantly upon the in 
jection of fuel into the bore 34, causing the fuel 
to be pocketed in the chamber 20 beneath the valve 
18, and building up at Such time an excessive pres 
Sure in the chamber 20, causing the fuel to be dis 
charged under pressure through the nozzle dis 
charges 30 into the combustion chamber 5a, when 
the piston reaches Substantially its uppermost 
position in the cylinder, and during this opera 
tion, any oil that may pass into the pipe 22 will 
collect in the tank 23. - 
In the above operation, it will be understood 

that the plunger 6a will aid in discharging the 
fuel from the chamber 20 through the discharges 
30 of the nozzle. In Some instances and with 
some designs of engines of the class under con 
sideration, it may be found desirable to so con 
struct the chamber 20 as to provide for a pre 
combustion or burning of the fuel in the chamber 
prior to the dischargethereof into the combustion 
chamber 5d of the cylinder and this, in such cases, 
would produce better firing operations of the 
engine and largely remove Smoke from the ex 

1989,549 
haust by virtue of more complete and perfect 
combustion. 

In some instances, it may be desirable to in 
clude a needle valve 42d. in the Supply pipe 42, SO 
as to control and regulate the volume of fuel 
transmitted through said pipe. In this connec 
tion, it will be understood that the check valve 
44 is employed to prevent any back preSSure 
through the pipe 42 when the explosion or COm 
bustion takes place in the cylinder or in the cham 
ber 20. 

It will be apparent that an automatic fuel Sup 
ply system of the class under consideration will 
materially simplify the fuel supply to engines of 
the class under consideration and Will eliminate 
objectionable features to the present type of fuel 
injection employed in engines of the class under 
consideration and eliminate the use of compreS 
sors or the like employed for introducing fuel in 
what is known as the solid fuel injection. 

It Will be understood that While I have shown 
one method of accomplishing the desired result, 
my invention is not necessarily limited to the 
specific structure of the nozzle herein disclosed, 
nor to the type of the valve 18 herein set forth nor 
to the manner of its operation, and Various other 
changes in and modifications of the construction 
herein shown and described may be made Within 
the scope of the appended claims without depart 
ing from the spirit of my invention or Sacrificing its advantages. 
Having fully described my invention, what I 

claim as new and desire to Secure by Letters 
Patent, is: 

1. In an engine of the class described, a fuel 
injecting nozzle disposed in the head of the cyl 
inder, means including a valve for causing dis 
charge of the compressed air of the cylinder 
through a bore in said nozzle, a fuel Supply paS 
Sage opening into the bore of Said nozzle where 
by the passage of air through said bore will create 
a vacuum in said passage to draw fuel from a 
fuel supply into said bore, and said nozzle hav 
ing discharge ports through which fuel intro 
duced into said bore is discharged into the cyl 
inder of the engine when said valve is in closed position. 

2. In an engine of the class described, a fuel 
injecting nozzle disposed in the head of the cyl 
inder, means including a valve for causing dis 
charge of the compressed air of the cylinder 
through a bore in said nozzle, a fuel Supply pas 
sage opening into the bore of said nozzle where 
by the passage of air through said bore Will 
create a vacuum in said passage to draw fuel 
from a fuel Supply into said bore, Said nozzle 
having discharge ports through which fuel in 
troduced into Said bore is discharged into the 
cylinder of the engine when Said valve is in 
closed position, and said first named means in 
cluding valve actuating means in operative en 
gagement with the engine shaft. 

3. In an engine of the class described, a fuel 
injecting nozzle disposed in the head of the cyl 
inder, means including a valve for causing dis 
charge of the compressed air of the cylinder 
through a bore in Said nozzle, a fuel Supply pas 
sage opening into the bore of Said nozzle whereby 
the passage of air through said bore will create 
a vacuum in Said paSSage to dra W fuel from a 
fuel supply into said bore, said nozzle having 
discharge ports through which fuel introduced 
into said bore is discharged into the cylinder of 
the engine when said valve is in closed position, 
Said first named means including valve actu 
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ating means in operative engagement with the 
engine shaft for moving said valve in One direc 
tion, and a Spring for moving the Valve in the 
Opposite direction. 

4. In an engine of the class described, a fuel 
injecting nozzle disposed in the head of the cyl 
inder, means including a valve for causing dis 
charge of the compressed air of the cylinder 
through a bore in said nozzle, a fuel Supply pas 
Sage Opening into the bore of said nozzle where 
by the passage of air through said bore will cre 
ate a vacuum in said passage to draw fuel from 
a fuel Supply into said bore, said nozzle having 
discharge ports through which fuel introduced 
into Said bore is discharged into the cylinder of 
the engine when said valve is in closed position, 
and the discharge ports of said nozzle consisting 
of a plurality of circumferentially arranged ports 
disposed around the bore of Said nozzle. 

5. In a fuel oil engine of the class described, 
a cylinder, a piston in the cylinder, a cylinder 
head, a fuel injection nozzle detachably coupled 
with the cylinder head centrally thereof and of 
said piston, said nozzle having a bore opening into 
the cylinder and extending through said nozzle, 
the bore having a contracted Venturi throat, the 
nozzle including a fuel admission passage open 
ing into the bore at said throat, a valve in said 
nozzle and in communication with the bore there 
of controlling the passage of compressed air 
from said cylinder through said bore to create 
a vacuum in the fuel admission passage to cause 
fuel to be drawn into the bore of said nozzle, 

means controlling said valve to instantly stop the 
discharge of compressed air through the bore 
and the admission of fuel therein, and said nozzle 
having discharge ports through which fuel intro 
duced into the bore of Said nozzle may be dis 
charged into the cylinder above the piston at the 
end of the compression stroke. 

6. In a fuel oil engine of the class described, 
a cylinder, a piston in the cylinder, a cylinder 
head, a fuel injection nozzle detachably coupled 
with the cylinder head centrally thereof and of 
Said piston, said nozzle having a bore opening 
into the cylinder and extending through said 
nozzle, the bore having a contracted Venturi 
throat, the nozzle including a fuel admission 
passage opening into the bore at Said throat, a 
Valve in Said nozzle and in communication with 
the bore thereof controlling the passage of com 
pressed air from said cylinder through said bore 
to create a vacuum in the fuel admission passage 
to cause fuel to be drawn into the bore of said 
nozzle, means controlling said valve to instantly 
stop the discharge of compressed air through the 
bore and the admission of fuel therein, said nozzle 
having discharge ports through which fuel in 
troduced into the bore of said nozzle may be dis 
charged into the cylinder above the piston at the 
end of the compression Stroke, and the piston 
including a plunger extending into the bore of 
Said nozzle to assist in the discharge of the fuel 
into the cylinder. 
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