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To all whom it may concern: 
Be it known that I, CoNRAD REGEN 

BOGEN, residing at Kiel-Gaarden, Germany, 
a citizen of the German Republic, have in 
vented a certain new and useful Improve 
ment in Pistons for Internal-Combustion 
Engines, of which the following is a speci 
fication. - 

In large internal combustion engines, 
more particularly two-stroke cycle engines, 
running at high speed, the amount of heat 
transmitted from the combustion chamber 
to the piston is so great that natural air cool 
ing is insufficient and fluid cooling has to be 
resorted to. 

It is well known in the art to construct 
such pistons with a second transverse wall 
at the end of the piston nearest the combus 
tion chamber, thus providing the piston 
with a hollow chamber, through which the 
cooling fluid is conducted, whereby the heat 
passing over to the fluid is carried away by 
the latter, thus cooling the piston and pre 
venting the overheating thereof. 
In internal combustion engines from 

which a very great amount of heat has to be 
taken off, that is to say, engines in which 
both speed and cylinder diameter are very 
great, it has been shown that breaking of 
pistons often occurs, even when fluid cooling 
is resorted to, the reason being that the pis 
ton wall nearest the combustion chamber, on 
account of its great diameter, is consider 
ably more overheated than, for instance, the 
cylindrical sides of the piston. 
On account of the said great differences 

in temperature, stresses will set up in large 
pistons, which will cause their breaking. 
This will occur the sooner, the faster the 
cooling of the piston takes place, and the 
greater the temperature taken up by the pis 
ton surface nearest the combustion chamber. 

In order to overcome these disadvan 
tages, that portion of the piston nearest the 
combustion chamber, forms, in accordance 
with the present invention, an annular hol 
low body adapted to receive cooling fluid. 
Further, a protecting cap, covering the 
front-face of the piston, is inserted in the 
latter with sufficient play, in such a manner 
that the cap may expand without straining 
the hollow annular body which partly sur 
rounds it. 
In the accompanying drawing two em 

bodiments of the present invention are illus 
trated, and 

Figure 1 shows one construction of a pis 
ton for single-acting internal combustion 
engines, with Oscillating piston-rod; and 

Fig. 2 a second construction of a piston 
for a single-acting internal combustion en 
gine with rigid piston-rod. 
In both of the illustrated embodiments, 

the piston body A is constructed as a hollow 
annular body A' at its end nearest the com 
bustion chamber, the hollow portion a of 
which is arranged for fluid cooling. In the 
central hole of the hollow part A’ is in 
Serted a protecting cap B covering its front 
face, the shank b of which is rigidly se 
cured to the piston body, as clearly shown 
in the drawing. The protecting cap B is 
provided with enough play in the hollow 
part A', so that, even at very high tempera 
tures, to which it alone is exposed, it 
may expand without straining the hollow 
part A. 
The high temperatures will, in this man 

ner, not injure pistons up to a certain size, 
because, on the one hand, the protecting cap 
B may expand without hindrance, and, on 
the other hand, because the temperature, as 
a result of the direct cooling through the 
well-cooled hollow part A’ of the piston, 
does not rise above the permissible amount. 

It may, however, be necessary with pis 

55 

60 

65 

70 

75 

80 

85 

tons of very great diameter also to cool di- . 
rectly the shank b' of the protecting cap B, 
which extends rearward into the hollow 
part A of the piston. For this purpose, the 
shank b is provided with a chamber 52 for 
reciving cooling fluid, as shown in Fig. 2. 
The cooling fluid is now made to pass first 
through the hollow portion a” of the piston, 
and thereupon through the chamber b of 
the protecting cap B, whereby the part B 
of the piston, which is exposed to the higher 
temperature during operation, receives cool 
ing fluid of higher temperature. By the de 
scribed and illustrated arrangement, the ad 
vantage is attained, that each of the two 
piston parts show the smallest possible dif 
ference in temperature, and in this manner 
are amply protected against too high strains. 

Claims. 
1. A piston for internal combustion en 

gines, comprising an annular hollow portion 
adapted to be cooled by a cooling fluid, and 
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a capprovided with an integral shank por: 

10 

tion inserted in said annular portion and 
covering the front face thereof, the shank 
thereof providing means for attachment of 
the cap to the annular hollow portion, the 
insertion being such that sufficient play is 
allowed between the two portions, whereby 
the cap portion may expand without strain 
ing the annular portion. 

2. A piston for internal combustion en 
gines, comprising an annular hollow portion 
adapted to be cooled by a cooling fluid, and 
a cap portion inserted in said annular por 

tion and covering the front face thereof, the 
insertion being such that sufficient play is 15 
allowed between the two portions, whereby 
the cap portion may expand without strain 
ing the annular portion, said cap also being 
provided with a chamber for cooling fluid. 
The foregoing specification signed at 20 

Kiel, Germany, this 26th day of June, 1920. 
CONRAD REGEN BOGEN. 

In presence of - 
C. HELSIG 
Dr. Ing. HANs TAHEL, 


