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The present invention relates to hot-gas en 
gines of the reciprocatory piston type. 
In such hot-gas engines it is the practice to 

cause the volume of the caloric cycle or working 
medium present in the engine to vary by means of 
two piston-like bodies. One of these bodies, 
usually referred to as the displacer, is operative 
as such by means of both end surfaces thereof. 
On the other hand, the other piston-like body 
participates in the volume varying process only 
by means of the end thereof remote from the 
crank mechanism of the engine. The two cham 
bers which contain the gaseous working medium 
which have the volume thereof varied to So par 
ticipate in the caloric cycle, are in permanent 
communication with each other. This is accom 
plished, as a rule, by, means of a communication 
Space or communication canals that are grouped 
about the space in which the two piston-like 
bodies move. A disadvantage of this arrange 
ment is that the clearance of Such an engine is 
comparatively large and hence affects the output 
of the engine per unit of volume. 
The present invention provides means oper 

ative to remove this difficulty as will be pointed out 
hereinafter. 

In hot-gas piston apparatus (i. e. either hot 
gas engines or refrigerating machines Operating 
on the reverse hot-gas engine principle), con 
structed according to the invention, the volume 
of the caloric cycle or working medium present, in 
the apparatus is varied by the adjacent end sur 
faces of two axially arranged piston-like bodies. 
Such construction then allows arranging the heat 
exchangers, and in some cases a regenerator, in 
the apparatus space between the two piston-like 
bodies. This in time results in that the clearance 
in such apparatus can be maintained small, 
While the flow losses are reduced to a minimum. 
The last optimum result is due to the fact that 
the course of the flow of gas is perfectly linear. 
In other words, neither any bends nor any auxil 
iary canals are traversed by the gas. 

In accordance with a preferred embodiment of 
the invention, the piston-like body which is re 
mote from the crank mechanism of the engine, 
has the end thereof most remote from said drive, 
vary the volume of an enclosure sealed from 
the surroundings. It is then possible to intro 
duce a gas into this enclosure and to choose the 
compression ratio in this space to be such that 
the course of the torque or of a bearing load of 
the apparatus becomes more favorable. 

In order that the invention may be clearly un 
derstood and readily carried into effect, it will 
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now be described more fully with reference to the 
accompanying drawing, in which: 

Figure 1 is a longitudinal section of a hot-gas 
piston apparatus constructed in accordance with 
the invention and, in this case, as a hot-gas 
engine; and 

Figure 2 is a cross-sectional view of the heater 
of the apparatus shown in Figure 1 and taken on 
the line II-II thereof. 
The engine according to the invention com" 

prises an engine housing in turn comprising three 
sections , 2 and 3 of a cylinder mounted on a 
crankcase 4, all of which are assembled by means 
of flanges as shown. A piston-like body 5 is 
adapted to move in the section f, while a piston 
like body 6 is adapted to move in the section 3. 
The end surface 7 of the piston 5 and the end 
surface 8 of the piston 6 jointly influence the 
volume of the gas which participates in the ca 
loric cycle of the engine. For this purpose, as 
is the practice in hot-gas engines, the movement 
of the piston-like body 5, which influences the 
volume of the hot space 9, reciprocates Out of 
phase with respect to the reciprocation of the 
piston-like body 6, which varies the volume of the 
cold space 0. The out-of-phase relationship or 
phase difference may be of the order of 90°, for 
example. This phase difference is conventionally 
obtained by a crank mechanism which in this 
case comprises a piston rod which is attached 
to piston body 5 and which extends through the 
piston body 6. The piston rod i? is coupled by 
means of a connecting rod 2 to a crank 3 on 
a crankshaft 4. Numerals 5 and 5 designate 
pivot points in the connections between the 
piston rod and connecting rod 2 on the One 
hand, and between connecting rod 2 and the 
crankshaft 4 on the other. The piston-like body 
6 has a piston rod assembly connected thereto, 
which is constructed so as to be double and in 
V-shape, as shown, and lies in front and at the 
back of the piston rod f . The piston rod assem 
bly T is coupled by means of a connecting rod 8 
to a crank 9 on the crankshaft 4. The pivot 
points in this connection are designated 20 and 
and 2. It is also possible that the piston 8 may 
be constructed as a trunk piston, the connecting 
rod 8 then engaging pivot points on the piston 
6 itself. 
The hot space 9 and the cold space to are in 

permanent communication via, the heat ex 
changers 22 and 23 and the regenerator 24. The 
gas or Working medium in the engine absorbs 
heat supplied to it via the heat exchanger 22. 
The heat to be applied in turn to the heat ex 



3. 
changer 22 is diagrammatically indicated by the 
arrows 25. As may be seen in Figure 2, the heat 
exchanger 22 is assumed in this case to comprise 
a plurality of radial fins which are placed both 
on the inside and on the outside of the Wall of 
the part 2 of the engine housing. Fience, on heat 
being supplied to the external fins, the part 2d 
of the engine housing is heated and trainSmits 
this heat to the fins on the inside of the housing. 
The working medium in the engine, then absorbs 
heat therefron. 
The heat exchanger 23 is constructed in a sim 

ilar manner but the fins lying in the housing 
part 2c withdraw heat from the working medium 
in the engine and transmit it through the Wall 
of the housing to the fins on the outside of the 
housing, which are cooled in SOne. Suitable...manor - 
ner. This may be done, for example, by air flow 
ing past the outer fins or by a cooling liquid. . 
This causes heat to be dissipated on the outside 
of the engine, as is denoted diagrammatically 
by the arrows 26. The fins of the heat exchangers 
22 and 23, that are external to the housing parts 
.2d and 2C are hea, insulated from each other by 
a partition 2. In addition, precautions have to 
be taken to prevent heat Supplied to the engine 
as indicated by the arrows 25, fron flowing 
through the material of the wall of the housing 
part 2a to the heat exchanger. 23... This may be 
effected, for example, by making the part 2) of 
the engine housing between the two heat ex 
changers of material of poor thernal conductivity, 
as indicated in Fig. 1. As a matter of course, the 
aforesaid detrimental heat flow inay be pre 
vented otherwise, for example, by the use of more 
complicated constructions of the heat eXchangers. 

In order to iaise the output of the engine, a 
regenerator 24 is provided betweein the two heat 
exchangers. 22 and 23. Such regenerator 24 may 
be made, for example, of very thin wire-like ina 
terial. 

If, as has been assumed, the apparatus opera 
tes as a hot-gas engine, the heat exchanger 22 is 
maintained at a temperature of 700° C., and the 
temperature of the heat eXchanger 23 is main 
tained, for example, at 30° C. The crankshaft is 
of the engine consequently supplies mechanical 
energy. If in contradistinction to this, the ap 
paratus is designed as a refrigerating. machine 
operating on the reverse hot-gas engine principle, 
the heat exchanger 22, is naintained by the out 
side medium to be cooled at a temperature of Say 
-20° C., and the heat withdrawn from the out 
side medium to be cooled is transmitted to the 
outside at a ternperature of Say -20°C. by the 
heat exchanger 23. In this case, the apparatus 
consequently supplies caloric energy (i.e. it Sup 
plies cold at the area of the heat exchanger 22). 
in this case, the crankshaft 4 must be actuated 
in some manner. - 
By causing the most remote end 28 of the 

piston 5 which is located remote from the crank 
mechanism of the apparatus, to move into the 
enclosed space 23 sealed from the surroundings, 
at a properly chosen compression of the gas con 
tained in the said enclosed space, the course of 
the torque or of a bearing load in the operating 
apparatus may be made more favorable. 
What I claim is: - 
i. A hot-gas piston apparatus comprising 
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perforate wall section therein, said piston bodies 
completely enclosing the volume of the Working 
medium of the caloric cycle in said cylinder means 
by the adjacentend surfaces of Said piston bodies 
and said inner periphery of said Substantially in 
perforate wall section, and means for reciprocat 
ing said piston bodies out of phase in relation to 
each other whereby the volume of the working 
medium is varied during operation of the ap 
paratus. 

2. A hot-gas piston apparatus comprising 
cylinder means and two axially arranged pistOn 
bodies therein enclosing the Volume of the Work 
ing medium of the caloric cycle in said cylinder 
means by the adjacent end surfaces of Said piston 
bodies, heat exchanger means and a regenerator 
enclosed in the space between said piston bodies, 
and means for reciprocating said piston bodies 
out of phase in relation to each other whereby 
the voluine of the working medium is varied dur 
ing operation of the apparatus. - 

3. A hot-gas piston, apparatus, comprising 
cylinder means, said cylinder means comprising 
a Substantiaily imperforate wall section, two ax 
iaiy arranged piston bodies reciprocably... con 
fined by the inner periphery of said substantially 
in perforate wall section, therein, said piston 
bodies completely enclosing the volume of the 
working ninedium of the caloric cycle in said 
cylinder means by the adjacent end surfaces of 
said piston bodies and said inner periphery of 
said substantially imperforate wall section, means 
for reciprocating said piston bodies out of phase 
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in relation to each other whereby the volume of 
the Workiing, medium is varied during operation 
of the apparatus, and said cylinder means.com 
prising a closure member fixed at one end there 
of, said closure member being positioned op 
posite the end surface of one of said piston bodies 
other than said adjacent end surface for enclos 
ing a second volume whereby said second en 
closed volutine is varied upon reciprocation of 
Said one of Said piston bodies. 

4. A hot-gas piston apparatus comprising 
cylinder means and two axially arranged piston 
bodies therein enclosing the volume of the work 
ing inedium of the caloric cycle in said cylinder 
means by the adjacent end surfaces of said piston 
bodies, means for reciprocating said piston bodies 
out of phase in relation to each others whereby 
the volume of the Working medium is varied dul'- 
ing operation of the apparatus, heat exchanger 
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cylinder means, said cylinder means comprising. 
a substantially imperforate wall section, two ax 
ially arranged piston bodies reciprocably confined 
by the inner periphery of said substantially im 

means and a regenerator enclosed in the space 
between said piston bodies, and said cylinder 
means comprising a closure member fixed at one 
end thereof, Said closure member... being posi 
tioned: opposite the end surface of one of said 
piston bodies other than said adjacent end sur 
face for enclosing a second volume whereby said 
Second enclosed volume is varied upon recipro 
cation of said one of said piston bodies. ... 

WILLEM HENDRIKSTIGTER. 
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