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This invention relates to an injection system
for multicylinder internal combustion engines in
which the distribution of fuel is electromagneti-
cally controlled.

In engines of this class an injection pump
can be adjusted to deliver different amounts of
fuel to a pressure piping commonh to a plurality
of injection nozzles, and the fuel passes from
this piping through one of the nozzles, succes-
sively electromagnetically controlled by a dis-
tributor, into the associated eylinder.

According to the invention, the distributor pre-
selects & nozzle independently of the amount to
be injected, and this nozzle is kept open by iis
associated magnet at least durtng the imjecting
period.

Two embodiments of the invention are illus-
trated in the accompanyingz drawing, in which

Figure 1 is a diagrammatic view of the total
arrangement of an Injection system according
to the invention in an internal combustion en-
gine;

Fig. 2 is a view of a slide valve arranged in
the fuel supply piping;

Fig. 3 is a wirlng diagram of the electrical
members of the system; and

Fig. 4 is a view, partly in section, of an In-
jection nozzle provided with locking means for
the needle.

{ deslgnates a four cylinder four stroke cycle
internal combustion engine whose crankshaft 2
drives an injection pump 3 by means of a pair
of gears 4 In such manner that the shaft 5 of
the pump 3 rotates at half the speed of the
crankshaft 2. A cam 6 disposed on the shaft 5
has four elevations, not shown, so that the pis-
ton 7, shown in broken lines, of the pump 3
carrles out four delivery strokes at each rotation
of the shaft 5. The amount of fuel supplied at
each siroke to a pressure piping 8§ communicat-
ing with the pump outlet is regulated in known
manner by the displacement of a rod 8. The
piping 8 has branches leading to various nozzles
10 disposed in the englne cylinders, and In each
branch of the piplng 8, in front of each nozzle
10, a shut-off member It is provided. Attached
to the Infectlon pump 3 is an electric distribu-
tor 12 whose revolving filnger 13 i3 driven from
the pump shaft 5 and passes over four contacts
14 at each revolution. From each of these con-
tacts 14 an electric conductor 15 leads to one
end of the winding of a field coll 16 provided
in each shut-off member 1i, the other end of
the winding being earthed.

The shut-off member, clearly visible in Fig. 2,
comprises a casing 17T made of magnetizable ma-
terial and provided with a blind bore 16 in which
a slide valve 18 is gulded possessing a transverse
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bore 20. A spring 22 tends to force the slide
19, also made of magnetizable material, upon
the bottom of the bllnd bore i8. An extenslon
of the bore 18 accommodates the coil 16 whose
core 21 is Airmly united with the slide 19. When
current flows through the coll 18, its core 2I
is lifted angd the slide 19 firmly cennected thereto
passes into a position at which its cross-hore
20 is on & level with a continuous transverse hore
of the casing 1, with which the branch of the
pressure piping 8 interrupted by the shut-off
member is ih communication, so that fuel can
enter the nozzle 10 connecting with the end of
this branch.

The circult of each coil I8 controjled by the
distributor 12 is closed at least during the in-
jecting perlod so as to permit the flow of fuel
to each nozzle 10.

Fig. 3 indicates the connections and the con-
trol of the coils for the shut-off members of the
various nozzles 10. The quantity and the begin-
ning of injestion are determined, however, by
the injection pump, so that the distributor 12
in establishing communication between a branch
of the pressure piping 8 and a nozzle 10 through
which fuel is to be Injected merely performs a
pgeselecting function.

Fig. 4 shows a shut-off member in connection
with the nozzle. In the nozzle bedy 23 s nee-
dle 24 is guided, and a spring 29 tends to hold
the needle 24 in its closed position shown. Over
the upper end of the needle 24 a pin 25 guided
in the nozzle body 23 is pushed vertlcally to
the needle by a spring 26, and fuel entering at
this position through a channel 27 in response
to the pressure of the Injection pump 3 is there-
fore unable to lift the needle 24. The other end
of the pin 25 is placed In a fleld coil 28. When
current flows through the coil 28, the pin 25
acting as magnet core is drawn inte the coil
against the action of the spring 26, and an im-
pulse coming from the pump can now lift the
needle 24. The control of the current impulses
for the coils of each nozzle Is effected also by
the distributor 12.

In the examples shown only one coil 1s excited,
namely that whose nozzle is selected for injec-
tion, and the coils of the other nozzles remain
currentless. It is possible, however, to reverse
conditions by utilizing the excitation of the colls
for locking their assoclated nozzles ang inter-
rupting the exciting current only for the coil
through whose nozzle an injection is to be made.
In this case, the consumption of current would,
however, be materially greater than in the con-
struction shown.
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