
Aug. 12, 1952 E. SOMMER 2,606,545 
CONTROL DEVICE FOR SOLID-INJECTION 

INTERNAE-COMBUSTION ENGINES 
Filed Nov. 14, 1950 

  



Patented Aug. 12, 1952 2,606,545 

UNITED STATES PATENT OFFICE 
CONTROL DEVICE FOR SOLD-NJECTION, 

INTERNAL-COMBUSTION ENGINEs. . 
Erwin Sommer, Esslingen-Waldenbronn, Ger 
"many, assignor to Daimler-Benz Aktiengesel 
schaft, Stuttgart-Unterturkheim, Germany 

Application November 14, 1950, serial No. 195,507 
: In Germany August 3, 1950 

This invention relates to a control and operat 
ing device, for internal, combustion engines, par 
ticularly solid-injection internal combustion en 
gines adapted for use in motor vehicles and it is 
an object of the invention to facilitate and sim- 5 plify operation of the engine by providing simpli 
fied control and operating devices. Another 
object of the invention is to provide an especially 

engine fuel controls to an overload volume, in 
tended for starting, inder a single operating 5 

member. " 
According to another feature of the invention 

starting the starting device and setting the fuel 
controls to an overload or starting position takes 
place simultaneously by setting said operating 
member to a mutual starting position. 
A further feature of the invention makes pro 

vision for y suitable controllability of 
the operating member permitting to set it to pre 
liminaries to starting, for example, to preheating 
by a cut in of in escent glow plugs or such 
like, particularly in a manner that said 
operating member can be set consecutively into 
stop position, normal position, position for pre 
liminaries to starting and starting position. A 

- - - - - - - - - ature of the invention relates to a 
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the operator or automatically) of an amount of 
fuel between an and unit for idling and an amount 
for full load can take place unaffected by said 
operating member, when the same is in its normal 
position. - 

Other objects and advantages of my invention 
will be brought out during the following descrip 
tion of the form of my invention which I have 
chosen to illustrate the features, principles, and 
advantages thereof. On the drawing is shown a 
Schematic layout of the control device provided 
by the invention. The fuel-metering control 
member of the fuel injection pump 2, for ex 
ample, for an automotive Diesel engine is actu 
ated, during normal operation, by a diaphragin 
8 Whose One side, through a line 4, is in com 
munication with the intake manifold of the en 
gine in Such a manner that in a known manner 
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the pressure below atmospheric behind a throttle 
valve (which can be set by the driver) in the in 
take manifold affects the diaphragm 3. Accord 
ingly, with the throttle in closed position the dia 
phragm 3 is drawn rightwards, whereby the fuel 
metering control member f, for example, a rack 
adapted to turn the piston plungers, sets the con 
trols for fuel delivery to an amount for idling, 
whereas with the throttle in open position, hence 
lesser pressure below atmospheric, the fuel 
metering control member f is shifted leftwards 
to full-load volume. The fuel-metering control 
member is provided with two stops 5 and 6 be 
tween which a lever i may freely play within 
certain limits. The lever 7, by means of a Bowl. 
den wire 8, a linkage or the like, is connected 
with a hand lever 9 supported on a shaft. The 
lever 9 may be set into four positions being desig 
nated on the drawing by 'Stop,” “Normal,' 'Pre 
heating” and "Start.” Coupled to the lever 9 is 
a further lever which may be arranged directly 
on the shaft 8 or, as shown on the drawing, on 
a parallel shaft. The lever serves as shift lever 
for the electric circuit and in position “Preheat 
ing" closes an electric circuit f2 for the incan 
descent glow-plugs and in position “start” a cir 
cuit E3 for the starter. Eventually, provision may 
also be made for an arrangement in which the 
current still flows through all or at least several 
of the incandescent glow-plugs during actuation 
of the starter. A tension spring 4 returns the 
lever 9 into the normal position when the said 
lever (for example, manually set to preheating or 
starting) is released by the driver. A ball 6 
drops into a socket 5 so that in effect the nor 
mal position is positively positioned and can not 
be passed. Whereas when the lever is moved into 
"Stop' position it is kept there by the spring 4. 
The electric circuits 2 and 3 controlled by the 
lever are disconnected in the "Normal” and 
“Stop' positions of the lever 9. 
Owing to the distance between the stops and 

6, the fuel-metering control member will not 
be moved by the lever 7 when the lever 9 is in "Normal' position. Eventually, the same applies 
also for the "Preheating” position shown on the 
drawing. Whereas, when the lever is brought 
into "Starting position then the fuel-metering 
control member is shifted by the stop 5 to “Start 
ing” or overload volume exceeding the full-load 
volune. As the lever 9 is moved into “Stop' po 
sition, the fuel-metering control member is 
shifted rightwards by the stop 6 and therewith 
the fuel delivery cut out. 

In accordance with the broader aspects of the 
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invention various different embodiments of the 
invention may be employed within the scope of 
the accompanying claims. 
What I claim is: 
1. Control device for injection internal com 

bustion engines comprising, a control device for 
regulating the amount of fuel between a stop po 
Sition and an Overload amount exceeding the 
normal full-load position, a starting device, an 
operating member, means for actuating said 
starting device by Said operating member, and 
means connected to said operating member and 
adapted to shift the said control device when ad 
justed in one direction to the stop position and 
When adjusted in the other direction to the Over 
load position. 

2. Control device for injection internal com 
bustion engines comprising, a control member 
for regulating the amount of fuel, a starting de 
vice, an Operating member, means for shifting 
said control member by Said operating member 
and means for actuating Said starting device by 
Said Operating member, said operating member 
being shiftable in such a manner that in one po 
sition of said operating member said control 
member for regulating the amount of fuel is 
Set to Stop position and in a second position said 
starting device is switched in and simultaneously 
Said Control member for regulating the amount 
of fuel is set to an overload amount exceeding the 
full-load setting. 

3. Control device according to claim 1 includ 
ing, a device for facilitating to starting and 
means for actuating also said device by said oper 
ating member. 

4. Control device according to claim 1 includ 
ing, a device for preheating the combustion 
chamber of the engine and means for actuating 
also Said device by Said operating member. 

5. Control device according to claim 2 includ 
ing, a device for facilitating to starting and 
means for actuating also said device by said oper 
atting member in Such a manner that the posi 
tions are consecutively as follows: stop position, 
normal position in which none of said devices is 
actuated, position for facilitating to starting and 
starting position in which said control member 
for regulating the amount of fuel is simultane 
ously set to overload amount. 

6. Control device for injection internal com 
bustion engines comprising, control device for 
regulating the amount of fuel between a stop po 
sition and an overload amount exceeding the 
normal full-load position, a starting device, an 
operating member, means for actuating said 
starting device by said operating member and 
means for shifting said control device for regu 
lating the amount of fuel by said same operating 
member wherein Said control device for regulat 
ing the amount of fuel comprises, a control mem 
ber, means for shifting said control member inde 
pendently of said operating member, stop means 
On Said operating member and stop means co 
Operating with said latter stop means on said 
means for shifting said control member depend 
ent upon Said operating member and wherein 
Such a play is provided between said stop means 
that Said control member can be freely shifted by 
Said shifting means independently of said operat 
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4. 
ing member in a normal control range between 
no-load position and a normal full-load position 
without being interferred with by said stop means 
if said operating member is in an intermediate 
normal position, however, said stop means come 
into operating position and shift said control 
member into a stop respectively overload position 
When said Operating member is shifted into cor 
responding positions. 

7. Control device according to claim 6, where 
in Said control member for regulating the amount 
of fuel is an axially shiftable member and said 
Stop means are formed by two stops on said 
last member and a lever coupled with said Oper 
ating member and forming part of the shifting 
means, said lever being shiftable between said 
two stops and in its end position permitting to 
carry along said control member by means of said 
stops. 

8. Control device according to claim 1 in com 
bination with spring supported means by which 
Said Operating member is brought from an actu 
ating position for said starting device back into 
a non-actuating position. 

9. Control device according to claim 2 includ 
ing, a normal position of said operating member 
between stop position and starting position in 
combination with spring Supported means by 
which said operating member is brought from 
starting position back into normal position. 

10. Control device according to claim 2 includ 
ing, a normal position of said operating member 
between stop position and starting position in 
combination with Spring supported means by 
Which Said operating member is brought from 
starting position back into normal position, said 
last means are arranged in such a manner that 
by setting said operating member to stop position, 
the same is held in this position by said spring 
Supported means. 

11. Control device according to claim 1 includ 
ing, a normal position of said operating member 
between a position in which said starting means 
is actuated and a position in which said control 
device for regulating the amount of fuel is in 
stop position, in combination with a spring sup 
ported click device by means of which said oper 
atting member is kept in normal position. 

12. Control device according to claim 2, includ 
ing a device for preheating the combustion cham 
ber of the engine and means for actuating said 
preheating device from said operating member 
in such a manner that the positions occupied are 
consecutively as follows: Stop position, normal 
position in which none of said devices is actuated, 
position for preheating the combustion chamber, 
and starting position in which said control mem. 
ber for regulating the amount of fuel is simul 
taneously set to overload amount. 

ERWIN SOMMER. 
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