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5 Claims. 

My invention relates to internal combustion 
engines and more especially to two stroke cycle 
engines operating on the Diesel principle, in 
which combustion of the mixture of fuel and air 

5 is brought about by the heat of compression. 
My invention has particular reference to two 

stroke cycle Diesel engines operated with a com 
paratively long working stroke and it is one of 
the objects of this invention to provide means 
whereby the scavenging and the charging of the 
cylinder with fresh ‘air can be obtained in a par 
ticularly simple and ef?cient manner. 1 
In the Diesel engines hitherto designed the sup 

ply of fresh air for scavenging the cylinder afterv 
15 each combustion and for supplying the necessary 

air for combustion of the fuel has always been 
effected by means of positively controlled in?ow 
or out?ow ports which have either been valves or 
slots controlled by the piston or otherwise, such 

20 valves or slots having been provided in these en 
gines besides the exhaust slots.. -' 
According to the present invention I altogether 

avoid the provision of separately controlled in 
?ow ports by simply utilizing for the supply of 
fresh air the exhaust ports which are alternately 
uncovered and closed in a well known manner by 
the working piston. In this ‘manner the design 
of an engine of this kind is greatly simpli?ed and 
the security of working nevertheless increased. 
In the drawing ailixed to this speci?cation and 

forming part thereof an engine embodying my 
invention is illustrated diagrammatically by way 
of example. ' ‘ 

In the drawing, - 
Fig. 1 is an axial section of the working cylin~ 

der of the engine with the piston, which is partly 
shown in elevation, in its upper dead centre posi 
tion; 
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Fig. 2 is a similar view illustrating the posi-' 
40 tion of the cylinder after it has'uncovered the 

in?ow ports for the in?ow of fresh air. ' 
Fig. 3 is a cross section on the line A--B in 

Fig. 2; _ 
Figs. 4 and 5 are similar cross sections of two 

further modi?cations of my invention. 
Referring to the drawing and ?rst to Figs. 1 

to 3, in which the new engine is shown as ap 
plied to a power ram, 0. is the piston, the bottom 
end of which is supported by the pile b to be 

50 driven, while the cylinder 0, which forms the ram 
proper, is the part which carries out the working 
stroke to thereafter drop down and hitthe pile 
b or the pile extension e mounted thereon. 
d is the piston rod which is fixed in the pile 

55 extension e by the bottom end I of the piston 

(Cl. 123-40) 
rod being conically enlarged and seated in a 
conical boring of the pile extension e, a threaded 
ring 9 being screwed into the bottom end of the 
pile extension e to force the end I of the piston 
rod into its conical seat. 
A cavity h in the pile extension e serving as a 

fuel reservoir is connected ‘by means of a conduit 
1' with a fuel pump it, the piston rod m of which 
extends into the way of the nose 1!, provided near 
the bottom end of the cylinder 0. Whenever the 
piston rod m is depressed by the nose n, fuel is 
forced by the pump k into the pipe 0, which ex 
tends through a lining p in the axial boring q 
of the piston rod d and through the piston a, so 
that the fuel forced into the pipe 0 will be con 
veyed to and injected into the combustion cham 
ber r and the cylinder 0. 

Fig. 1 illustrates the positionof the parts at 
the moment when fuel is injected into the cylin 
der and ignited by the heat of compression of the 
~body of air enclosed between the piston a and 
the bottom of the cylinder. The pressure of ex 
pansion of ‘the combustion gases lifts ‘the cylin 
der 0 in the direction of ‘the arrow at the top of 
Fig. 2, the piston a remaining stationary and the 
working stroke being carried out by the cylinder. 
As soon as the ascent of the cylinder has un 
covered the exhaust ports 8, which have been 
carried past the piston a, the exhaust gases escape 
through these ports. 
However since, owing to the mass inertia, the 

cylinder continues its ascending stroke, the ex 
haust of the combustion gases is followed by a 
suction action, whereby air is now sucked in 
through the ports 8. As indicated by the arrows 
in Figs. 2 and 3, since the ports 8 extend in oblique _ 
direction towards the cylinder bottom, the bulk 
of the fresh air will ?ow upwardly towards the 
bottom of the cylinder. The combustion gases, _ 
which are still left in the cylinder, have collected 
close to the piston a or are exposed to the suck 
ing action exerted by it. 

In this manner a mixture containing a sum 
cient percentage of fresh air'is obtained in the 
cylinder above the ports a. 
‘When the cylinder 0, after having executed its 

‘full stroke; starts on its return stroke, the ex 
haust gases above the piston a are expelled for 
the greater part through the ports s until these 
ports are closed by the piston. The mixture of 
gas and air in the chamber above the ports is 
now compressed, until the cylinder has reached 
the position shown in Fig. 1, when the mixture 
of air and fuel is ignited by t 
sion. 
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2 
Instead vof four radially arranged ports as 

shown in Fig. 3 I may also form the cylinder with 
three ports which may be arranged as shown in 
Fig.4with their middle axes intersecting at a point 
located eccentrically to the cylinder axis. In this 
manner I obtain the formation of eddies in the 
cylinder which is favorable as far as the scav 
enging of the cylinder and the refilling with a 
mixture rich in fresh air is concerned. 

If, as shown in Fig. 5, the ports extend sub 
stantially in tangential direction into the cavity 
of the cylinder and if they are given the form of 
suitably con?gurated guide channels, it-is possi 
ble to obtain a helical upward movement of the 
air entering the cylinder along the inner wall, 
while the gases of combustion ?ow downwardly 
in the central zone of the cylinder cavity, being 
thus enabled to follow the piston a. This ar 
rangement has been found to be particularly 
suitable. 

Obviously the present invention is not only ap- ’ 
plicable to Diesel engines in which, as in the 
power ram shown by way of example, the cylinder 
executes the working stroke, but also to engines 
in which the piston reciprocates as usual rela 
tive to the cylinder. 

I wish it to be understood that I do not desire 
to be limited to the exact details of construction 
shown and described for obvious modi?cations 
will occur to a person skilled in the art. 

I claim: 
1. A two stroke cycle Diesel engine compris 

ing in combination a cylinder and a piston ar 
ranged therein for relative reciprocation, one 

- series of ports provided in said cylinder both for 
the exhaust of the combustion gases and for the 
in?ow of fresh air, said piston being adapted to 
control said ports and to perform an additional 
suction stroke at a value corresponding to the 
amount of fresh air required. 

2. A two stroke cycle Diesel engine comprising 
in combination a cylinder and a piston arranged 
therein for relative reciprocation, one, series of 
ports provided in said cylinder both for the ex 

2,140,205 
haust of the combuston gases and for the in?ow 
of fresh air, said piston being adapted to con 
trol said ports and to perform an additional suc 
tion stroke at a value corresponding to the 
amount of fresh air required, said ports extend 
ing in a direction inclined towards the cylinder 
bottom. 

3. A two stroke cycle Diesel engine comprising 
in combination a cylinder and a piston arranged 
therein for relative reciprocation, one series of 
ports provided in said cylinder both for the ex 
haust of the combustion gases and for the inflow 
of fresh air, said piston being adapted to con 
trol said ports and to perform an additional suc 
tion stroke at a value corresponding to the 
amount of fresh air required, said ports being 
radially arranged so as to cause the air currents 
entering through the same into the cylinder to 
intersect at pointed angles. 

4. A two stroke cycleDiesel engine comprising 
in combination a cylinder and a piston arranged 
therein for relative reciprocation, one series of 
ports provided in said cylinder both for the ex 
haust of the combustion gases and for the in?ow 
of fresh air, said piston being adapted to control 
said ports and to perform an additional suction 
stroke at a value corresponding to the amount of 
fresh air required, said ports being arranged so 
as to cause the air currents entering the cylinder 
to meet at points within said cylinder which are 
located eccentrically to the cylinder axis. 

5. A two stroke cycle Diesel engine comprising 
in combination a cylinder and a piston-arranged 
therein for relative reciprocation, one series of 
ports provided in said cylinder both for the ex 
haust of the combustion gases and for the inflow 
of fresh air, said piston being adapted to control 
said ports and to perform an additional suction 
stroke at a value corresponding to the amount of 
fresh air required, said ports extending substan 
tially in tangential direction to the inner surface 
of said cylinder _ 

' KONRAD HAAGE. 
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