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Hot-gas reciprocating engines having a closed cycle are 
known which contain a working medium consisting in 
part of hydrogen. The term “hot-gas reciprocating en 
gine having a closed cycle” is to be understood to mean 
an engine in which a medium is invariably in the gaseous 
state and is alternatively compressed and expanded at 
different temperatures. It the expansion takes place at 
a temperature higher than that during compression, the 
hot-gas reciprocating engine constitutes a hot-gas recipro 
cating motor. If, however, the expansion takes place at 
a temperature lower than that during compression, the 
hot-gas reciprocating engine constitutes either a refriger 
ator operating on the reversed principle of a hot-gas 
reciprocating engine or a heat pump, dependent upon the 
temperature level of the expansion. 

Starting from the working medium known for hot-gas 
reciprocating engines, the medium consists in part of hy 
drogen, the hot-gas reciprocating engine according to the 
present invention is characterized in that the working 
medium consists of a gas mixture free of oxygen, in 
which the percentage by weight of hydrogen is at least 
three and at most twenty. 
The use of a mixture free of oxygen affords the advan 

tage that the possibility of the inner parts of the hot-gas 
reciprocating engine being oxidized is non-existent. This 
advantage is important, more particularly if the hot-gas 
reciprocating engine is a hot-gas reciprocating motor, in 
connection with the very high temperatures then occur 
ring. A further advantage is obtained by choosing hydro 
gen as one of the components in the gas mixture consti~ 
tuting the working medium of the engine, since traces of 
lubricating oil which might be present in the space in 
which the thermodynamic cycle is accomplished and 
which could lead to contamination of the interior of the 
engine are hydrated by hydrogen and converted into non 
harmful gaseous hydrocarbons. The lubricating oil thus 
cannot result in contamination of the engine. In this 
connection it has been found that a percentage by weight 
of 3% of hydrogen in the gas mixture is already suffi 
cient. The risk of in?ammation if the gas ?lling should 
leak to the exterior is extremely small if the maximum 
percentage by weight of hydrogen in the gas mixture is 
chosen to be 20 and preferably 10. 

If in a further embodiment of the hot-gas reciprocat 
ing engine according to the invention, helium is chosen 
for the greater part of the remaining portion of the gas 
mixture which serves as the working medium, then a 
working medium is obtained which leads to extremely 
low losses also in connection with its resistance to ?ow 
in the engine. 

In order that the invention may be readily carried into 
e?ect, one embodiment will now be described in detail 
by way of example, with reference to the accompanying 
drawing showing a hot-gas reciprocating engine of the 
displacer type. 
A displacer 2 and a piston 3 are adapted to move in a 

cylinder 1, the displacer 2 being coupled by means of a 
displacer rod 4 and a driving rod 5 to a crank 6 on a 
crank shaft, 7 of the engine. The piston 3 is connected 
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by means of two piston rods 8 and 9 to two cranks 10 
and 11, which also form parts of the crank shaft 7. The 
cranks 10 and 11, on the one hand, and the crank 6, on 
the other hand, enclose a certain angle determined by the 
prescribed movement of the displacer 2 with respect to 
the piston 3. 
The hot space 12, which is situated over the displacer 

2 in the cylinder 1, communicates freely through a heater 
1.3, a regenerator 14 and a cooler 15 with the cold space 
16, situated between the displacer 2 and the piston 3. 
Both the hot space 12 and the cold space 16 vary peri 
odically between a minimum volume, which is usually 
chosen as small as possible, and a maximum volume. 
The working space of the engine, which is constituted by 
the hot space 12, the volume of the heater 13, of the 
regenerator 14 and of the cooler 15 intended for the 
working medium, and the cold space 16 contains the 
working medium which in this example consists of a gas 
mixture free of oxygen, which contains 5% by weight of 
hydrogen and otherwise helium. The heater is exter 
nally heated by a source of heat, indicated by arrows 17. 
The heat absorbed by the cooler 15 is dissipated by means 
of a cooling liquid, for example water, and for this pur 
pose, the cooler is provided with a liquid supply channel 
18 and a liquid discharge channel 19. 

Since the movement of the displacer 2 and of the piston 
3 are relatively chosen so that in this engine the expan 
sion of the working medium takes place at a temperature 
higher than that during compression, this engine operates 
as a motor, converting the heat provided by the burners 
17 into mechanical energy which may be taken from the 
crank shaft 7. 
The process of compression and expansion during one 

revolution of crankshaft 7 may be described by the fol 
lowing four phases. 
Phase 1.—The working medium is contained mainly 

in the cooled compression space 16 where it is compressed 
by a main piston 3 to the maximum pressure. 

Phase 2.—The displacer 2 moves the compressed gas 
from the compression space 16 to the hot expansion space 
12 through cooler 15, regenerator 14, and heater 13. The 
heat of compression is carried off by the liquid cooler 15. 
The gas is heated by the passage through regenerator 14. 

Phase 3.—The gas is expanded in hot space 12 and the 
heat produced is transferred to heater 13. This is accom 
plished by the simultaneous downward movement of the 
piston 3 and the displacer 2. 

Phase 4.—The hot gas is driven back to the compres 
sion space 16 by the return motion of the displacer 2 in 
an upward direction. The working medium gives off heat 
to the regenerator which was absorbed during the second 
phase. 
What is claimed is: 
l. A gaseous medium for a hot-gas reciprocating ap 

paratus consisting of from 3% to 20% by weight of hy 
drogen, the remainder and major part of said medium 
consisting essentially of helium, and said medium being 
substantially oxygen-free. 

2. A gaseous medium for a hot-gas reciprocating ap 
paratus consisting essentially of 10% by Weight of hydro 
gen, and said medium being substantially oxygen-free, the 
remainder and major part of said gaseous medium con 
sisting essentially of helium. 
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