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It is known that there is a constant search for improv 
ing the grade of fuel atomization of a fuel injector of 
thermal engines, notably diesel engines. In fact, in com 
pression-ignition engines the ignition time period to which 
the quantity of fuel burned according to the detonating 
process is subordinated depends very closely on the fuel 
injection atomization fineness. As this quantity of det 
onating fuel involves simultaneously the characteristic 
and unpleasant noise of diesel engines together with a 
strong reduction in the engine efficiency, it appears that 
the quality of the initial portion of the combustion is of 
particular importance. 
Now it was amply proved that this atomization quality 

could not be attained with conventional injection methods 
and means. In fact, in most instances the first drops of 
injected fuel must clear many constricted or throttled 
passages successively so that their potential pressure is 
reduced and the final atomization occurring under a rela 
tively low pressure is particularly poor. 

This invention relates to a closed, automatic fuel in 
jector wherein the valve member opens in the direction 
opposite to the fuel output, thus acting as a simple needle 
valve device. 

Tests have been made with a view to achieve in a needle 
valve injector the atomization and the necessary fiuid 
tightness by means of the same co-operating Surfaces of 
the needle-valve and injection nozzle. This mounting 
requiring a moderate valve lift for maximum efficiency 
led to particularly strict requirements regarding the valve 
spring; on the other hand, the composite mounting of 
the device made it particularly costly and impaired there 
fore its marketability. 
The fuel injector according to the present invention is 

of the valve needle type wherein the valve face, by co 
acting with the registering valve seat formed on the 
nozzle, will on the one hand atomize the fuel when the 
needle valve is lifted and on the other hand provide the 
necessary fluid-tightness when the needle valve is seated. 
This last principle is already known per se and is set 

forth in detail in various works dealing with fuel injec 
tion. However, what characterizes the fuel injector ac 
cording to this invention is on one hand the fact that the 
injector nozzle consists of a single member and on the 
other hand that the needle valve is seated under the in 
fluence of a lightweight yet powerful spring of which the 
action is coincident with the needle-valve action. 
This spring meets two requirements: on one hand its 

thrust is applied directly on the needle-valve in order to 
reduce the weight of moving parts during the needle valve 
movements, and on the other hand its stiffness is such that 
the increase in the needle valve surface areas subjected to 
the injection pressure during the valve lift produces addi 
tional efforts incrementing the spring deflection by a height 
equal to the optimum lift of said needle valve. This 
lift is of the order of 0.004' for a 60-degree needle valve. 

It may be noted that the spring action, which as already 
stated is coincident with the needle valve action and 
exerted in the direction of the valve axis, eliminates any 
side thrust in the needle valve movements and therefore 
conventional sources of wear and tear which are a fre 
quent cause of valve jamming. 
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Reference will now be made to the accompanying 

drawings of which FIGURE 1 illustrates by way of 
example a typical embodiment of a fuel injector accord 
ing to this invention, and FIGURE 2 illustrates a sec 
ond embodiment thereof. 
This device comprises a needle valve similar to those 

of conventional needle-valve fuel injectors. The injec 
tion nozzle 2 may be consistent with standard require 
ments concerning the manufacture of these parts. 
One specific feature of the fuel injector according to 

this invention is that the needle-valve face is such that 
its end portion 3, on the downstream side of the needle 
valve, acts jointly as an atomizing nozzle when the fuel 
under pressure accumulating in chamber 5 has exerted 
an upward pressure on the thrust cone 6 sufficient to lift 
the valve. 

In order to warrant a sufficient strength to the nozzle 
at the level of this valve face, the nozzle is formed down 
stream of the outer-most meridian 3 of this face with an 
outflaring surface 4, according to a known arrangement 
now in general use in the manufacture of injection equip 
ment. The angle of this outflaring surface 4 is greater 
than that of the injection jet in order to avoid any inter 
ference with this jet; however, an angle inferior to 90 
degrees is preferred. 

If desired, a cavity may be substituted for this outflaring 
or tapered surface, and in this case the cavity may have 
an optimum contour as determined by systematic tests. 
in fact, it is stated in certain conventional works dealing 
with fuel injection that under strictly determined condi 
tions this cavity may play a substantial part in the 
atomization and improve the quality thereof. 
The needle valve portion projecting from the atomiz 

ing nozzle constitutes a useless cone which may be very 
sensitive to the high temperatures attained in the combus 
tion chamber. Therefore, this end portion may be trun 
cated to increase the heat resistance. 
According to a preferred embodiment of the injection 

device constituting the subject-matter of this invention, 
the light, strong spring exerting a constant force on the 
needie valve stem consists of a plurality of stacked 
ished washers, according to the rules well known in the 

technical field. 
The upper portion 8 of this washer stacking is pre 

stressed by an adjustable stop member 9 solid with the 
fixed part on which the injector is mounted, generally 
the so-called injector carrier (not shown). 
The use of dished washers reduces to a minimum the 

weight of the movable component elements of the in 
jector, thus improving the operation of the device of this 
invention, which takes place as follows: 
The pressure wave from the fuel pump (not shown) 

or another source reaches the chamber 5 through a pas 
sageway 10. When the pressure in chamber 5 has risen 
to a value such that the action exerted on the thrust cone 
6 exceeds the force of spring 7, the needle valve is lifted. 
At this time the wet surface area increases very rapidly, 
thus reducing the time period during which the atomiza 
tion is rather poor, a fact well known to those conversant 
with the art, since the optimum requirements for a good 
quality atomization are not met. Moreover, it is known 
that the optimum valve lift, corresponding to the tapered 
atomizing nozzle, is very low, of the order of 0.004'. 
A valve lift cf this value is thus rapidly attained and per 
mits at the same time a direct atomization. Under these 
conditions it will be seen that as the pressure reaching the 
injector is absorbed completely for fuel atomizing pur 
poses only the injector according to this invention will 
effect quickly a high-grade atomization, under optimum 
and high pressure conditions. This is the scope contem 
plated, which permits of reducing considerably the ignition 



time period constituting a very important element in the 
operation of diesel or compression-ignition engines. Ac 
tually, the noiselessness and economy of operation of 
diesel engines are to a large extent subordinate to this re 
sduction in ignition time. 

Conventionally, the tapered nozzle of this injector is 
improved by a slight centrifugal action. The latter may 
be created by inclining conduit 10 with respect to the ver 
tical axis of the injector and also with respect to a plane 
through said vertical axis and the point of intersection of 
said conduit with the chamber of said injector. This em 
bodiment is shown at FIGURE 2, wherein the inclined or 
oblique conduit is referenced as 10', and the end 3' of 
the needle valve is truncated. 
On the other hand, in order to reduce the weight of the 

movable component elements of the injector the needle 
valve may be provided with various perforations 11 and/ 
or circular grooves 2 to constitute a kind of labyrinth 
and reduce injector leakages. 
Any other suitable spring means capable of applying 

a centered and relatively strong force with a moderate 
deflection may be substituted for the dished washers il 
lustrated. 
Of course, the principles of this injection device are al 

'So applicable to different types of injectors, such as long 
injectors, non-conventional injectors, etc. without depart 
ing from the spirit and scope of the invention. Besides, 
many modifications may be brought to the specific form 
of embodiment illustrated, described and suggested herein 
without departing from the basic principles of the inven 
tion as set forth in the appended claim. 

I claim: 
An automatic fuel injector for thermal motors of the 

close type comprising, a single axial needie valve having 
a conical tapered end portion and a thrust cone portion 
and being adapted to open in a direction opposite the flow 
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of fuel, a nozzle having a central channel which houses 
said needle, said nozzle having at its lower part a fuel 
receiving chamber into which there opens an oblique con 
duit communicating with the injector members for placing 
the fuel under pressure, said conduit being oblique with 
respect to the vertical axis of said injector and also with 
respect to a plane through said vertical axis and the point 
of intersection of said conduit with the chamber of said 
injector, and said nozzle having a seat below said chamber 
which cooperates with the conical end of said needle, as 
Well as a frusto-conical shaped extension of the opening 
of said seat with an angle greater than that of the jet 
of fuel, said needle being supported by a stack of washer 
springs acting directly at the top and the said fuel-feed 
conduit opening into the said chamber obliquely at the 
periphery of the latter so as to impart a centrifugal nove 
ment to the liquid projected out of the chamber, and said 
thrust cone portion being in the form of a conical tapered 
Surface which defines a shoulder on which the accumu 
lated fuel in said chamber exerts a pressure, thereby lift 
ing said valve. 
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