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This invention relates to fuel injection de 
vices for internal combustion engines of the 
kind rovided with an accumulator for the 
fuel charge and with a needle or_l1ke valve 

5 which is held in its closed position by the 
' pressure of the fuel until injection takes place 
when it is opened by the fuel itself. _ 
The ob'ect of the invention is to prov1de an 

improve fuel injection device of the above 
10 general type. > = _ 

According to this invention the pressure of 
the fuel not only normally. holds the fuel 
injection valve‘in its closed pos1t1on but be 
fore injection takes place soloads or com 
presses a springby means of an intermediate 
or control piston that the fuel in] ection'valve 
is automatically closed directly 1n]eCt10l1.1S 
completed. Preferably the needle or‘ l1ke 
fuel injection valve is raised by the pressure 
of fuel when the injection period starts untll 
it is in contact with the control plston where 

15 

upon as soon as the pressure below the needle. 
valve falls below a predetermined minimum 
the injection valve is closed by means of the 
spring. The control piston may be coaxlal 
with the needle or like injection valve or may 
be disposed laterally of the fuel 1nject1on 
valve connected by a lever or like mechanism 
therewith. The upper end of the fuel in 

30 jection valve which is exposed to the 
pressure of the fuel presents a larger area 
than the lower conical end thereof and where 
the control and fuel injection valves are co 
axial their adjacent ends may be housed in a 

35 single control chamber. 
Three constructions according to this in 

vention are diagrammatically illustrated by 
way of example in the accompanying draw 
ings, in which " 
Figure 1 is a sectional elevation of a fuel 

injection device according to this invention, 
Figure 2 is a modi?ed construction with the 

I control member arranged laterally of the 
:5 fuel injection valve, and 

Figure 3 is a further modi?cation. 
In the construction illustrated in Figure 1 

the injection device comprises a body or cas 
ing 1 provided with a fuel injection valve 2 

50 acted upon by means of a spring 4 through 

40 

a control piston '3. The spring surrounds the 
stem 6v of a ?an ed member 5 separated from - 
a lower ?ange washer 7 leaving a gap or 
clearance :12 which determines the lift of the 
needle valve 2. The initial strength of the 
spring 4 can be adjusted. 
In the lower end of the valve casing is pro 

vided a fuel delivery chamber 8 which termi 
nates in a seating 28 for the conical end 9 
of the fuel valve and communicates by a 
passage 10 with ori?ces 11 through which the 
fuel is injected into the cylinder of the inter 
nal combustion engine. The upper end of 
the fuel valve 2 extends into and closes the 
base of a control chamber 12 into the upper 
end of which extends the lower end of the 
control piston 3. The fuel delivery chamber 
8 is connectedvby a pipe 13 to a pressure ac 
cumulator 14 which communicates by means 
of a non-return valve 15 with the fuel pipe 16 
leading to the control chamber 12. Fuel“ is 
drawn by a pump 17 from the suction pipe 18 
and delivered to the points of consumption 
by a piston 19 which is driven by an eccentric 
20 through a roller 21. The amount of fuel 
delivered by the pump isndetermined by an 
adjustable suction valve 22 the opening or 
closing of which is varied in accordance with 
the cut-off or charge required under the ac 
tion of an engine governor (not shown) op 
erating on a push rod 23. Fuel injection 
takesplace directly a relief valve 29 is raised 
thus opening the pipe 32 and permitting the 
fuel from the control chamber 12 to escape 
through the pipe 16 into the delivery pipe 
32. The fulcrum. 33 of the lever-‘31 is adj ust 
able so as to enable the moment at which in 
jection starts to be altered. ~ 
The operation of the fuel injection device 

is as follows: . > I 

The eccentric 20 constantly rotates in the 
direction of the. arrow 26 and through the 
roller 21 reciprocates the piston 19 of the fuel 
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pump 17. At the start of each delivery stroke ‘ 
of the piston 19 ?rst a proportion of'the fuel 
(according to the charge or cut-olf)"drawn 
into the delivery chamber 27 during the pre 
ceding suction stroke through the pipe 18 will 
be returned to the suction pipe through the 
valve 22 controlled by the governor. During 
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i 
this operation the relief valve 29 is closed but 
as soon as the suction valves 22 closes fuel is 
delivered through the pipe 16 to the control 
chamber 12 and pressure accumulator 14. 
In the control chamber 12, owing to the 

high pressure of the fuel therein, the fuel in 
jection valve 2 will be ?rmly held a ainst its 
seat and the control piston 3 will e raised 
against the ressure of the siring 4, _in this 
way the fue valve being loc ed against its 
seat solely by the fuel pressure. 
Any fuel which asses the non-return valve 

15 and so enters t e accumulator 14 will be 
stored in the latter and as the pressure fuel 
in the control chamber 12 acts on a greater 
area than the pressure of the fuel in the 
charge chamber 8, the fuel needle valve will 
be ?rmly pressed against its seat even after 
the control piston has been raised and thus 
ceases directly to hold the needle valve in its 
closed position. ‘ - 

The fuel delivered by the pump 17 during 
the ?rst part of its delivery stroke thus en 
sures the locking of the fuel needle valve 
against its seat, the charging of the fuel ac 
cumulator and the raising of the control pis 
ton 3. ' 

During the working stroke of the pump 
piston 19 the push rod 30 will be simultane 
ously raised by the roller 21 thus lifting the 
relief valve on making contact therewith. Di 
rectly the relief valve opens delivery of fuel 
by the pump will suddenly stop and the pres 
sure will instantly fall in the pump delivery 
chamber 27 and in the control chamber 12 
which communicates with the pump through 
the pipe 16. As a result the fuel needle valve 
2 will be shot upwards by the action of the 
fuel pressure in the accumulator 14 and in 
the delivery chamber 8 so that the fuel stored 
under ressure in the accumulator will be 
injecte through the ori?ces 11 into the work 
ing chamber of the internal combustion en 

ne. . , 

To regulate the movement of the fuel valve 
2 and control member 3 a throttle 34 is pro 
vided in the pipe 16 which establishes com 
munication between the pump and the con 
trol chamber. Fuel stored under pressure in 
the accumulator cannot return to the pump 
delivery chamber 27 owing to the valve 15 and 
owing to the fall of pressure in the chamber 
12, the control piston 13 will be returned to 
its lower position by the action of the spring 
4 thus closing the fuel needle valve before the 
ressure in the charge chamber 8 drops be- . 
ow a predetermined minimum. The suction 
stroke of the fuel pump takes place in the’ 
well known manner, the quantity of fuel in 
jected thus being determined by the moment 
at which the suction valve 22 opens or closes. 
By moving the fulcrum 33 of the lever 31 
the opening of the relief, valve can be ad 
vanced or retarded so as to regulate the mo 
ment at which injection begins. 
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The injection device illustrated in Figure 
2 differs from that last described in that the 
control piston instead of being arranged co 
axially with the fuel injection valve is dis 
posed laterally thereof. In this case the con 
trol piston 3 acts on a lever 40 which under 
the. action of a spring 4 compresses the fuel 
valve against its seat at the end of the in 
'ection period. As before the control mem 
er 3 is provided with an additional con 

trolling chamber 36 into which one end of the 
control piston extends. As before a spring 
4 is provided which only exerts pressure on 
the fuel valve 2 when pressure on the pipe 13 
falls and the control piston 3 therefore is in 
its lowest position. When the pipe 16 con 
tains fuel under pressure the needle valve is 
locked by the pressure of the fuel against its 
seat. 
The fuel injection device illustrated iii-Fig; 

ure 3 has two separate fuel injection valves 
and is particularly suited for the lower end 
of ‘ the cylinders of double-acting internal 
combustion engines. The two separate 
valves have a common pressure accumulator 
14, a single check or non-return valve 15 and 
two relief valves 29 which by the provision of 
check valves 35 can effect the opening of the 
respective fuel injection valves independent— 
ly of one another, i. e. in succession. In this 
case a suction valve is connected to the pump 
chamber 27 and regulated in the same way as 
in the previous constructions, the suction 
valves, which are controlled by a governor as 
in Figure 1, being omitted for the sake of 
clearness. 
I claim: 
1. A fuel injection device comprisin a 

valve, a primary piston operating said va ve, 
a'resiliently pressed control piston operable '. 
to move the primary piston to close the valve, 
means for supplying a charge of fuel under 
pressure against the control piston to cause 
it to release the primary piston, against the 
primary piston to cause it to retain the valve 
in a closed position and against a smaller area 
of the primary piston and the valve to urge 
the primary piston to open the valve; means 
for releasing the pressure against the control 
piston and against the larger area of the pri 
mary piston so that the primary piston may 
move under the in?uence of pressure against 
the smaller area to open the valve despite the 
action of the control piston and inject the 
charge of fuel under pressure. 

2. A fuel injection device according to 
claim 1 in which the control piston is resili 
ently pressed by a spring and is limited in its 
movement by an, adjustable stop. 
3. A fuel injection device as described in' 

claim 1 in which the control piston'moves the 
primary piston by direct contact. _ 

4. A fuel injection device as described in 
claim 1 in which the control piston moves the 
primary piston‘ through a lever arm. 
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5. A fuel injection device as described in 
claim 1 in which a compartment or reservoir 
is provided for storin the charge of fuel 
which presses against tlde smaller area of the 
piston and the valve. 

6. A fuel injection device as described in 
claim 1 in which the fuel under pressure is 
supplied by a pump having a reciprocating 
piston, an inlet- valve controlling the amount 
of fuel supplied at each injection and an ex 
haust Valve controlling the time of release of 
the pressure upon the control piston and the 
larger area of the primary piston. 

7. A fuel injection device as described in 
claim 1 in which the fuel 
supplied by a pump having a reciprocating 
piston, an inlet valve controlling the amount 
of fuel supplied at each injection and an ex 
haust valve controlling the time of release of 
the pressure upon the control piston and the 
larger area of the primary piston and‘ in 
which a check valve is provided‘ to prevent 
the release of the pressure on the smaller area 
of the primary piston and the valve when the 
pressure is released on the control piston and‘ 
the larger area of the primary piston. 
In testimony whereof I have a?ixed my sig~ 

nature. . _ 

HANS STEIN ER. 

under pressure is I 


