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This invention relates to a fuel injector and refers 
more particularly to an automatic fuel injector for in 
ternal combustion engines. 

In modern automotive engineering there is a definite 
and increasing trend toward the adoption of internal com 
bustion engines having fuel injection systems, whereby 
liquid fuels are injected into the combustion chamber 
when the combustion air is at a desired level of compres 
sion. Consequently, the compression can be large 
enough to ensure a high degree of efficiency without in 
curring the danger of premature ignition present in en 
gines fed with carbureted mixtures. 

Fuel injection, however, requires complicated and 
delicate assemblies that are difficult to manufacture and 
costly to maintain. These factors limit the adoption of 
fuel injection systems. Moreover, the injection pump 
must be driven by the engine which involves problems 
connected with the proper timing and flow of fuel from 
the pump to each injector. At high pressures, the in 
jectors are apt to leak and, consequently, are difficult to 
repair. 
An object of the present invention is to provide a 

Self-contained injector which ensures perfect atomization 
of the fuel inside the cylinder, regardless of the pressure 
therein, without requiring an injection pump and engine 
driven elements. 
Another object of the present invention is to provide 

greater simplification and saving in the cost of manufac 
turing the device. 

Still another object is to provide a considerable reduc 
tion in the bulk and weight of the injector of the present 
invention. 

Other objects of the present invention will become ap 
parent during the course of the following specification. 

In the attainment of the aforesaid and other objectives, 
the inventive concept of the present invention may be 
realized through the provision of an automatic fuel in 
jector which may be used inside a cylinder chamber 
without requiring an injection pump or other engine 
driven element in order for it to perfor in completely and 
to atomize the fuel efficiently therein. 
An outer shell may be provided with a series of con 

centrically disposed small cylinders and pistons slidably 
and sealably disposed within each other. A further series 
of similarly disposed smaller connections, each cooperat 
ing with one another may likewise be provided to move 
axially along the cylindrical prolongation of the respec 
tive cylinder or piston depending upon the position of 
each stroke. Radial splines may be fixed to a suitable 
cylinder for engaging the grooves of a rack, so that the 
height of the central piston may be varied during the in 
jection of fuel with each stroke. 
A fuller understanding of the present invention may 

be had by referring to the following description taken in 
conjunction with the accompanying drawings, showing 
by way of example, a preferred embodiment of the inven 
tive idea. 
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In the drawing: 
Figure 1 is an axial cross-section of the injector. 
Fig. 2 is an enlarged perspective view of the pin and 

nozzle. 
Figure 3 is a cross-section of an alternate arrangement 

of the injector for advancing the injector timing. 
Figure 4 is a sectional view showing a portion of the 

injector illustrated in Fig. 1. 
Referring now to the drawing in greater detail, wherein 

like reference numerals indicate like parts, the injector 
of the present invention is comprised of an outer cylindri 
cal coaxial body or shell 1 provided with a shoulder a 
and to which is connected another outer cylindrical 
coaxial body 2 by means of a threaded portion 3. A 
block 4 is connected to the opposite end of body 2 by 
means of a bushing 5 illustrated in Figure 1. 
A main spring-loaded piston 7 provided with a piston 

ring 7a and fitted with sealing rings 8 is disposed slidably 
inside of cylinder 1. Two threaded end portions 7b 
and 7c having threads of the same pitch are screwed onto 
one end of an intermediate cylinder 9. The opposite end 
of hollow cylinder 9 extends upwardly and outside of 
the threaded end portion 7b. A bushing 10 provided 
with internal threads secures a tapered atomizer cap or 
nozzle 11 to one end of the threaded end portion 7c. 

Intermediate threaded portions 7b and 7c, cylinder 9 
is provided with ports 9a, which are passageways for fuel 
flowing from the interior of cylinder 9 to a circular inner 
cavity 13. 
The portion 9b of cylinder 9, which extends above the 

threaded portion 7b is greater in cross-section than 
threaded portion 7b. Cylinder 9 is provided with ports 
25 in its side walls, and which are disposed above por 
tion 9b. 
A central piston 15 having a head 15b and a threaded 

portion 15c is disposed inside cylinder 9. A flange 18 
is disposed intermediate the head 15b and threaded por 
tion 15c upon which rests a washer 20 followed by one 
end of a spiral spring 19. The other end of the spring 
19 rests against a bushing 21 which is coaxially and ex 
ternally disposed in relation with the stem 15a slidably 
disposed inside the cylinder 9b. - 
The bushing 21 carries two radial pins 22, the external 

ends of which project outside of bushing 21 and extend 
into the ports 25. The internal ends of bushing 21 fit 
into two parallel spiral slots 24 and 24a disposed in the 
outer wall surfaces of piston 15a. When the piston 15 
slides upwardly inside the bushing 21, it is forced to un 
dergo angular movement by the pins 22 with respect to 
cylinder 9-9b. 
The piston 15 has an inner axial bore 27 which extends 

over its entire length. A diametrical opening 28 com 
municates with ports 9a, and the inner cavity 13. Head 
15b of the piston 15 is provided with an axial slot 29 
of Square cross-section into which fits a correspondingly 
shaped stem 30 of equal length. 

Figure 2 represents an enlarged perspective view of 
the tapered pin 31, showing its tapered part cut into four 
Sections. In the inactive position, the four sections cover 
the corresponding nozzle holes of the atomizer cap 11. 
When the pin 31 is rotated by piston 15, the four sections 
uncover the holes 11a of the cap 1, and an atomized jet 
of fuel is released from the nozzle on account of the 
heavy pressure existing in the inner lower part of cylinder 
9. Normally in the inactive position, pin 31 does not 
leave its seat, since the base of the taper is larger than the 
inner diameter of cylinder 9. .. 
The adjustable spring 19, positioned between washers 

20 and bushing 21, pushes the bushing 21 against the 
lower end 33b of tube 33. External threads 33a screw 
the tube 33 firmly into a hollow cylinder 34, which is fitted 
externally over its entire length with splines 34a of square 
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integral with said stem and divided into several sections 
adapted to open and close said nozzle holes, a bushing 
mounted coaxially on said central piston, radial pins 
carried by said bushing and engaging said port of said 
intermediate cylinder and said spiral grooves of said 
central piston, an adjustable spiral spring disposed co 
axially on said central piston intermediate said bushing 
and said flange, and a fuel feed tube carried by said cen 
tral piston and communicating with said inner bore, 
said intermediate cylinder having lower ports, the walls 
of said main piston and said intermediate cylinder being 
spaced to form an inner cavity communicating with said 
lower ports. 

2. A fuel injector for internal combustion engines in 
accordance with claim 1, comprising a spring coaxially 
disposed on said main piston for loading said main Spring, 
and tension varying means, said tension varying means 
comprising a rack, a sleeve and a plurality of splines 
carried by said sleeve and meshing with said rack, said 
sleeve having a plurality of externally disposed threads 
meshing with internally disposed threads of said outer 
shell. 
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3. A fuel injector for internal combustion engines in 

accordance with claim 1 wherein the quantity of fuel 
injected at each stroke is controlled by a device, said 
device comprising a rack, another bushing, and a plural 
ity of splines fixed to the outer surface of the last 
mentioned bushing. 

4. A fuel injector for internal combustion engines in 
accordance with claim 1 wherein the lower part of said 
outer shell is provided with calibrated ducts, said ducts 
being adapted to engage other ducts in said main spring 
loaded piston for bleeding compressed air to the back 
face surface of said main piston. 
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