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1. 

The invention relates to a fuel injection device 
having a body in which a fuel duct is formed and 
which is adapted to be mounted in the wall of a 
cylinder of an internal combustion engine. 
The invention has for its object to provide, for 

engines operating with fuel injection and elec 
trical ignition, one single device which is both 
a fuel injector and a Spark plug. It consistS in 
this that electrodes are mounted on the body of 
the injector near the exhaust opening of the 
fuel duct thereof, said electrodes being separated 
by insulating or semi-conductive material and 
provided with means for their electrical con 
nection and said electrodes constituting together 
with said separating material a low tension Spark 
plug adapted to be actuated by discharge cur 
rents of a condenser. The combination of Such 
a fuel injection device and a Spark plug of the 
sliding or creeping spark type appears to lead 
to very simple constructions. 
A simple construction of the fuel injecting 

spark plug is obtained, when the fuel injection 
device is provided with the conventional needle 
valve, which is periodically opened by the pres 
Sure of the fuel itself, and annular electrodes 
are arranged coaxially with respect to Said needle 
valve. The needle valve is adapted to be axially 
moved in the body of the device, and at the end of 
said body, at which end the fuel duct opens, the 
parts of the Spark plug are held together by a ;: 
screw ring screwed on said end of the body. At 
least One of the electrodes is connected to a con 
ductor which is insulatedly passed through said 
body. 

Instead of an injection device provided with 
a needle valve other known injection systems 
may be used. The electrodes may extend along 
the wall of a conical recess at the active end of 
Said body. They may also be situated in a plane 
which is at right angles to the main axis of the 
body of the fuel injecting spark plug. 

For the elucidation of the invention reference 
is made to the accompanying drawing in which, 
by Way of example, three different embodiments 
of the invention are illustrated in part. 

Figure 1 is a fragmentary sectional view, with 
a portion thereof in elevation, of the preferred 
form of the invention; 

Figure 2 is a fragmentary view partly in sec 
tion and partly in elevation of a modified form 
of the invention; and 

Figure 3 is a fragmentary view partly in sec 
tion and partly in elevation showing another 
modification of the invention. 

In Figs. 1-3 of the drawing f designates the 
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metal body of a fuel injecting spark plug. This 
body is So constructed that it can be screwed in 
the Wall of the cylinder of an internal combus 
tion engine. Mounted within the body is an 
axially movable needle valve 2, which is pressed 
by a Spring (not shown) with its conical point 3 
against a seat 4. Thereby the fuel injection duct 
5 is normally closed. The needle, which engages 
the bore 6 of the body f as a piston, closes a 
chamber 7. Fuel is periodically supplied through 
the paSSage 8 under higher pressure than ob 
tains in the combustion Space of the engine. The 
fuel periodically lifts the needle 2, so that the 
duct 5 is opened and fuel is injected into the 
cylinder of the engine. 

In Fig. 1 a ring 9 of insulating or semi-con 
ductive material is provided in a recess at the 
active end of the body . Enclosed by this ring 
an annular electrode 0 of refractory electrically 
Conductive material is mounted on the surface 
of that body and contacts the latter metalli 
cally. A Second annular electrode of elec 
trically conductive material is partly embedded 
in ring 9 and is separated from the electrode fo 
by Said ring. The annular electrode is con 
nected to a conductor f2, which is insulatedly 
passed through the body by insulating material 
3. On electrode a ring of insulating ma 

terial 4 and on the latter other rings 5 and 6 
are placed. Ring 5 serves to compensate the 
different dilations of the various parts of the de 
vice. The spark plug built up of rings is kept 
aSSembled by a screw ring screwed on the end 
of the body . 
As soon as a Spout of fuel is injected into 

the cylinder Space a Spark generated by the dis 
charge current of a condenser is produced be 
tween the electrodes 0 and . This spark 
creeps across the Surface of the separating mem 
ber 9. 
The embodiment as shown in Fig. 2 is pro 

vided with a ring 8 of insulating or semi-con 
ductive material in which the annular electrodes 
9, 2) are embedded. Ring 8 snugly engages 
the end Surface of the main body . Just as in 
Fig. 1 the inner electrode 9 is connected to a 
conductor insulatedly passed through body and 
the outer electrode 20 metalically contacts screw 
ring IT which is screwed on the end of Said body. 

In the embodiments according to Figs. 1 and 2 
the electrodes of the spark plug are situated in 
Or form part of the wall of a conical recess at 
the bottom of which the injection duct 5 ter 
minates. In Fig. 3 the active surface of the fuel 
injecting Spark plug is plane and at right angles 
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to the main axis of the body . Both annular 
electrodes 2, 22 are embedded in the separating 
ring 23 of insulating or semi-conductive material. 
Said ring is mounted concentrically to the injec 
tion duct 5 and is kept in its place by the Screw 
ring 7. The outer electrode 22 is connected 
to a conductor (not shown) which is insulatedly 
mounted in the body . By means of this fuel 
injecting spark plug the dead space in the cylin 
der of the engine can be restricted to a minimum. 
Within the Scope of the invention many other 

constructions are possible. A plurality of con 
centric electrodes may be provided. These elec 
trodes need not have an annular shape. Other 
injection systems than the one shown may be 
used. The main feature of the invention is the 
combination of a fuel injection device and a 
sparkplug in a Single unit. 
What I claim is: 
1. A combined fuel injection device and Spark 

plug for internal combustion engines comprising 
an outer body adapted to be mounted in the Wall 
of an engine cylinder, a fuel supply duct passing 
through said body having an outlet opening, a 
valve provided in said supply duct having a seat 
positioned inwardly of said outlet opening, said 
body, duct and valve constituting the injection 
device, at least two ring-shaped electrodes posi 
tioned coaxially around the outlet opening of Said 
supply duct and below said valve, an insulating 
member having at least a portion thereof posi 
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4 
tioned below said valve interposed between and 
mechanically connecting Said electrodes, the ex 
posed end face of said insulating member Serv 
ing to Support the Sparks Sweeping between said 
electrodes across said end face, means insulatedly 
passing through Said body for the electrical con 
nection of at least one of Said electrodes, the 
other electrode contacting a grounded part of 
the device, said electrodes and said separating 
member constituting a condenser operated Sur 
face discharge Spark plug in the form of an in 
dividual unit, and a clamping ring for securing 
Said unit detachably to the outer body. 

2. A combined fuel injection device and spark 
plug according to claim 1, in the active end of 
which a recess is formed, the fuel supply duct 
opening in the bottom of said recess and the 
individual unit, consisting of the electrodes and 
the insulating member, constituting at least part 
of the wall of said recess, 
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