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1 Claim. 

This invention relates to high-speed engines 
of the Diesel type, and particularly to a novel 
fuel injector nozzle. - 
Most fuel nozzles hitherto designed produce a 

relatively large jet angle, and, moreover, the fuel 
is atomized in the form of a hollow cone, so that 
little or no substantial quantity of fuel is present 
Within the core. 
Accordingly, the present invention provides a 

construction for overcoming this objection and 
which produces a novel and improved nozzle 
adapted to Operate with a high degree of perfec 
tion, because the nozzle is so designed that the 
fuel is uniformly distributed over the entire 
CrOSS-Sectional area of the cone, the spraying 

(C. 299-107.6) 
needle which is lifted in known manner at the 

O 

5 
angle (cone angle), measured in the open-air, 
announting to from 20 to 30'. In other words, a 
nozzle according to the present invention injects 
the fuel into the cylinder in a substantially solid 
cone, having a Small included angle. This action 
is advantageously obtained by means of a nozzle, 
in which the fuel, before leaving the nozzle dis 
charge aperture, is compelled to stream through 
an annular gap provided between the end of the 
needle valve situated directly in front of said 
aperture, Said needle valve having a flat periph 
eral Seat disposed vertically with respect to the 
nozzle axis and surrounding a medial concavity 
in the end of the needle valve. When the fuel 
is forced through the annular space between the 
periphery of the end of the needle valve and a 
portion of the disk surrounding the aperture, it is 
thoroughly atomized before it passes through 
the aperture, so that the latter then serves the 
purpose of bounding and shaping the spraying 
cone which produces the relatively small spray 
iing angle referred to. The apex of the conical 
Spray at the nozzle aperture is very dense and 
expands to a larger cone angle into the combus 
tion chamber of the piston with the result, that 
the latter is filled with atomized fuel. Prefer 
ably, the apex of the cone is located inwardly of 
the cylinder head so that the base of the cone 
is projected into the spherical combustion cham 
ber in the head of the piston. 
The invention is illustrated diagrammatically 

and by Way of example on the accompanying 
drawing on which Figure 1 is partly a side-view 
of, and partly an axial Section through members 
of a fuel nozzle designed according to this inven 
tion, and Figure 2 shows in section the end por 
tion of the piston with the spherical combustion 
space therein and, likewise in section, the adja 
cent portion of the cylinder cover with the 
neighbouring end of the fuel nozzle therein, this 
latter being drawn to a greatly reduced Scale 
relatively to Fig. 1. - - 
On the drawing, (Fig. 1) denotes the nozzle 
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instant when the fuel is injected, the needle 
being lifted by the fuel pressure acting upon the 
shoulder 2. The annular seat 3 of the needle 
is flat and contacts with the fiat or plane upper 
surface of the nozzle plate 4, in the Centre of 
which is the spraying aperture 5. When the 
fuel streams from all sides through the annular 
gap below the lifted seat to the aperture 5 the 
fuel will be atomized for the first time already 
within said gap, for the second time just over 
said aperture where the numerous streams in 
pinge upon one another, and for the third time 
when the assembled streams discharged from the 
said aperture change their direction on all sides 
by angles of approximately 90°, the fuel forming 
now a cone having an angle of about from 20 to 
30° whereby the entire sectional area is uni 
formly filled with the very finely distributed fuel. 
In order to make matters still more clear I 

refer now also to Fig. 2 in which denotes the 
, spherical combustion space provided in the upper 
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portion or end of the piston which is shown in 
its upper dead-centre position. The Spraying 
aperture 5 of the nozzle is located a short dis 
tance inwardly from the inner face of the head 
of the cylinder and likewise inwardly from the 
spherical wall so that the nozzle Seat is Sone 
what withdrawn into the cylinder wall 8, whereby 
a space 9 resembling a truncated cone is formed. 
This space is, however, so small that it cannot 
exert any infavourable influence upon the con 
bustion procedure. 
A in Fig. 2 denotes the fuel cone, the angle of 

which amounts to about from 20 to 30 when the 
spraying is carried out in the open air, as has 
already been mentioned. Within the space 7, 
however, the atomized fuel fills up said space 
completely and uniformly, as intended and, in 
fact, attained. 
I claim 
A nozzle assembly for high-speed Diesel motors, 

including a disk having a single central aperture 
of uniform diameter throughout, a needle having 
its end wall formed with a flat peripheral portion 
and a central concavity, said flat peripheral por 
tion normally having a flush fluid-tight contact 
with the face of the disk surrounding the aperture 
therein, said needle upon actuation by pressure 
of fuel away from the disk compelling fuel to pass 
from the space surrounding the needle tip into 
the said concavity to effect atomization of fuel 
therein preliminary to forcing the atomized fuel 
through the aperture in the disk in the form of a 
uniform concentrated spray jet approximating a 
20 to 30 cone whose apex lies inwardly of the 
mouth of the said aperture. 
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