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The present invention relates to an arrange- Only now the control of the admission valve 

ment and process for starting Diesel engines, 
more particularly Diesel engines used for work 
ing tugs, fishing boats or the like, that is to say 
engines in which strong construction and great . 
simplicity are of importance. 
The present arrangement and the present 

starting process make it possible to start the 
Diesel engines in an easy and convenient man 
mer by hand from cold even in cold weather if 
desired, or by means of a small starting motor 
Of any desired kind. 

It has been found that it is impossible to 
change over directly the working process from 
the starting during which the engine works as 
an ordinary explosion engine, to the working 
as a Diesel engine. 
With the hitherto known method of changing 

Over it is impossible to avoid immediately after 
the changing over, the presence of petrol in the 
cylinder chamber, and this results in heavy pet 
rol explosions in the cylinder, injurious to the 
Working, as immediately after the changing over, 
a high compression is produced and the engine 
acts as a Diesel engine. . 
The Object of the present invention is to elimi 

nate these drawbacks. 
The complete or nearly complete elimination 

of petrol from the cylinder at the moment of the 
first high compression is obtained by the foll 
lowing means: 
The connection valve between the main com 

pression chamber and the additional compres 
sion chamber, which is open during the first 
starting period, in which the engine works as 
an ordinary explosion engine, is closed, the ad 
mission valve proper of the engine is closed too 
and is mot Working. 
The two valves mentioned remain thereupon 

closed for a certain period of time. The result 
of this is that during the Suction period there is 
produced in the cylinder a more or less high vac 
uum whereupon a correspondingly smaller com 
pression takes place during the compression 
period. At the third half revolution (in normal 
state this would be the combustion period), a 
certain vacuum is produced again at the end of 
the stroke whereupon, after the opening of the 
exhaust valve which always takes place in the 
normal manner, air flows back from the Silencer 
and is immediately expelled again. In this way 
a washing or scavenging of the cylinder takes 
place in as far as the processes described extend 
over one or more revolutions. The petrol dis 
appears therefore from the cylinder. 

proper is released, and the engine works as a Diesel engine. 
In order to obtain the action described, it is 

therefore necessary to make an arrangement 
which would ensure that a certain time will pass 
after the closing of the valve between the com 
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pression chamber proper and the additional 
Compression chamber, before it is possible to open 
the admission valve and to allow its control to 
become effective. 
The whole process together with the corre 

Sponding arrangements is particularly suitable 
also for medium pressure engines (in combina 
tion with a heat accumulator near the fuel noz 
zle) as according to the present process the en 
gine is pre-heated so that ignition of the Diesel 
driving medium is produced at relatively lower 
degrees of compression. 
In the accompanying drawing: 
Fig. 1 is a vertical section through the cyl 

inder. 
Fig. 2 a plan of Figure 1. ? 
Fig. 3 a Section. On line A-A of Figure 2. Cyl 

inder and admission valve during the Diesel work 
1?ng. 

Fig. 4 the same as Figure 3, but in the starting 
position. 

Fig. 5 is a part of Fig. 1. The change-Over 
valve is in the starting position. 

Fig. 6 is a section on line B-B of Fig. 2. Cyl 
inder and exhaust valve. 

Fig. 7 the change-over crank handle. 
In the drawing, a is the chamber or space 

above the piston, b the compression chamber 
proper, C the fuel nozzle, d. the additional con 
pression chamber, e the valve drawing in the 
mixture, through which a mixture of petrol and 
air can get to d, if a sparking plug which is pref 
erably actuated by a magneto apparatus, the 
armature of which is moved jerkily in a man 
ner well known in itself when the number of 
revolutions is low, in order to provide sufficient 
ignition current. 
g is the change-over valve which shuts off the 

compression chamber a and b from the auxiliary 
compression chamber d. The valve g is applied 
to its seat by a spring, h is a two-armed lever, 
i a shaft which is turned by hand only during 
the changing over from the starting to the Diesel 
period and is prevented from rotating both dur 
ing the starting period and during the Diesel 
working period. In each position of this shaft 
it forms the axis of rotation for the lever of 
the exhaust valve. With the use of an eccentric 
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2,000,908 
to an angular position in which the valve lever. position to an inoperative position and adjusting 

meansforsaid actuating member operatively con 
nected to the operating means for the change 
Over valve for moving the said actuating member 
into the inoperative position on the change-over 
valve being moved into the open position, said 
adjusting means being arranged to move the ac 
tuating member into the operative position after 
the change-over valve has been moved into the 
closing position, and checking means for retard 
ing the movement of the adjusting neans beyond 
the closing position of the change-over valve so 
as to enable the engine to perform a number 
of idle strokes with the admission valve closed. 

3. In a Diesel engine, the combination of a 
main compression chamber, an admission valve, 
an exhaust valve and actuating mechanism for 
said exhaust valve with an additional compression 
chamber in communication with the main com 
pression chamber and having a supply inlet for 
admitting a starting fuel, a change-over valve 
for closing the communication between the main 
and additional compression chambers, operating 
means for moving the change-over valve into and 
out of the closing position and actuating mecha 
nism for the admission valve, including a valve 
lever, an eccentric pivot for said valve lever turn 
able from an angular position in which the valve 
lever is in operative relationship with the valve 

3 

is out of operative relationship with the valve, 
a control shaft fixed to said eccentric pivot and 
operatively connected to the operating means for 
the change-Over valve so as to bring the valve 
lever out of operative relationship with the valve 
on the change-over valve being moved into the 
open position and into operative relationship with 
the valve after the change-over valve has been 
moved into the closing position. 

4. In a Diesel engine, the Combination as set 
forth in claim 2, in which the operating means 
for the change-over valve comprises an operat 
ing handle and the checking means comprise a 
positive stop member associated with said Oper 
ating handle and a fixed stop arranged for co 
operation with the movable stop member to ar 
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rest the movement of the operating handle when, 
the change-Over valve is in the closing position, 
said movable stop member being movable from 
a position in which it can engage the fixed stop 
into a position in which it is incapable of such 
engagement, whereby the further movement of 
the operating handle beyond that corresponding 
to the closing position of the change-over valve 
is delayed until the movable stop member is 
moved into the Second-mentioned position. 

WLLY LEBMANN. 
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