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[57] ABSTRACT 

A hot-gas machine in which a gaseous medium per 
forms a closed thermodynamic cycle, includes a heat 
conveying device which is. capable of conveying heat 
by means of an evaporation - condensation process 
from a heat source to the heater of the machine. This 
device comprises at least two closed spaces containing 
conveying-medium and arranged one after the other in 
the direction of heat conveyance, the distal ends of 
these spaces being provided with heat transferring 
walls across which heat can be conducted from the 
heat source to the conveying medium, or the convey 
ing medium can give off heat to the heater; the prox 
imal ends of these spaces comprises further heat-trans 
ferring walls, between which a switching element is 
provided for the establishment of a thermal and varia 
ble contact between these further walls. 

14 Clains, 7 Drawing Figures 
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HOT-GAS MACHINE COMPRISING A HEAT 
TRANSFER DEVICE 

BACKGROUND OF THE INVENTION 

The invention relates to a hot-gas machine, for exam 
ple, a hot-gas reciprocating engine or a hot-gas turbine, 
in which a gaseous medium performs a closed ther 
modynamic cycle. The machine includes a heater in 
which'the cyclic medium receives heat from the outside 
from a source of heat; particularly a heat accumulator, 
a heat transfer device is provided between the heat 
source and the heater, said device containing a heat 
transporting medium which absorbs heat from the heat 
source while changing over from the liquid phase to the 
vapor phase, and giving off heat to the heater while 
changing-over from the vapor phase into the liquid 
phase. A prior art machine of this kind is known from 
Dutch Pat. Speci?cation No. 58,355. 
The heat transfer device may serve various purposes. 

lt may be advantageous for reasons of space to arrange 
the heat source at a distance from the heater; for exam 
ple, in vehicles may be equipped with a thermodynamic 
engine, in which the heat is furnished by a re-chargea 
ble heat accumulator arranged elsewhere in the vehi 
cle. The nature of the heat source may involve the 
desirability or necessity to dispose the machine at a 
distance from said source, for example, when the heat 
is supplied from a nuclear reactor, and when the 
machine has to be protected from the dangers .of the 
radiation released by the nuclear reactions and the like. 
It may furthermore be advantageous to use that 
transfer device for establishing a thermal contact 
between the heaters of a number of thermodynamic 
machines or the various heaters of aVmulti-cylinder 
thermodynamic engine and one and the same'common 
heat source. 

In the above-mentioned cases, practice gives rise to a 
problem: the interruption of the heat transfer from the 
heat source to the heater. If, for example, a plurality of 
heaters of one or more machines communicate through 
separate heat transfer devices with the same heat 
source, and if the heat transport to one of said heaters 
has to be interrupted, for examplem because the 
machine is stopped or because the power of a multi 
cylinder thermodynamic engine is reduced by putting a 
cylinder out of operation, the heat supply from the heat 
source to the further machines or cylinders has to be 
continued. It is then not allowed to arrest the produc 
tion of heat by the heat source, if this is possible; nor 
neither is it allowed to remove the heat source. The 
latter encounters frequent practical difficulties, par 
ticularly when the heat source is a heat accumulator 
forming an integral part of the heat transfer device. 
The heat transfer device usually forms part of the 

machine, so that interruption of the heat transport by 
removal of the heat transfer device would require a 
time-consuming dismounting operation, the more dif 
?cult on account of the high heater temperatures, 
which may exceed 700° C in thermodynamic engines. 
Finally also turning away and/or displacing of the heat 
transfer device in conjunction or not in conjunction 

_ with the machine with respect to the heat source are at 
tended by great practical inconveniences. 

25 

30 

35 

40 

45 

55 

65 

2 
THE NEW INVENTION 

The present invention has for its object to provide a 
hot-gas machine comprising a heat transfer device, in 
which the heat transport from the heat source to the 
heater can be interrupted in a simple, rapid manner. 
The hot-gas machine in accordance with the inven 

tion is characterized in that the heat transfer device 
comprises at least two closed spaces containing a heat 
transporting medium and arranged one after the other 
in the direction of heat transport; the distal ends of 
these spaces are provided with heat-passing walls 
through which heat from the heat source can be con 
ducted to the transporting medium, or the latter can 
give off heat to the heater, the proximal ends of said 
spaces having further heat-passing walls between which 
a switching element is provided for establishing a ther 
mal contact between said further walls. 

In this way a machine is obtained in which the heat 
transfer from the heat source to the heater can be inter 
rupted simply by actuating the switching element. 

If the place of condensation of a space is located at a 
higher level than the place of evaporation, the return of 
condensate from the condensation place to the 
evaporation place may be performed under the action 
of the force of gravity. If this is not the case, each space 
of an advantageous embodiment of the machine in ac 
cordance with the invention may comprise a porous 
mass of material which connects the heat passing wall 
with the further heat-passing wall. By the capillary ac 
tion of this mass of material, the reflow of condensate 
may then also take place without contribution of the 
force of gravity and even against the force of gravity. 
This means a great independence of position of the 
machine comprising a heat transfer device. 

In a further advantageous machine embodying the 
invention the switching element is formed by a reser 
voir having two heat-passing reservoir walls, which are 
each in contact with a further heat-passing wall or are 
also formed by a further heat-passing wall, the reservoir 
containing a heat transporting medium of variable pres 
sure and/or quantity. 
The heat transporting medium in the reservoir may 

be formed by a liquid which always remains in the same 
state of aggregation. A decrease of the quantity of 
liquid in the reservoir results in a decrease of the flow 
of heat between the two heat-passing walls of the reser 
voir. The heat transfer is blocked, when the whole 
quantity of liquid is removed from the reservoir. 
A further advantageous machine embodying the in 

vention is characterized in that the heat transporting 
medium in the reservoir conducts heat from a hot heat 
passing wall to a cold one of the reservoir while the 
liquid changes over to the vapor phase when heat is ab 
sorbed from the hot heat-passing wall and the vapor 
changes over to the liquid phase when heat is given off 
to the cold heat-passing wall; there is provided an aux 
iliary reservoir having portions serving as a liquid space 
and as a vapor space respectively and being in open 
communication with the reservoir through a vapor duct 
connected with the vapor space; the auxiliary reservoir 
is capable of absorbing cold from a cold source for con 
densing and/or solidifying the transportingmedium in 
the liquid space and of absorbing heat from a heat 
source for melting and/or evaporating the transporting 
medium in said liquid space. In operation of the 
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machine, only vaporous transporting-medium can ?ow 
from the reservoir to the auxiliary reservoir or conver 
sely. Transporting-medium condensed or solidi?ed in 
the auxiliary reservoir is retained therein and is there 
fore no longer available for the heat transfer between 
the two heat passing walls of the reservoir. By storing a 
greater or smaller quantity of transporting-medium in 
the liquid phase and/or solid phase in the auxiliary 
reservoir, a smaller or greater heat transfer will occur 
from the hot reservoir heat passing wall to the cold 
heat-passing wall of the reservoir. 

Apart therefrom it is possible by increasing the pres 
sure in the reservoir, for example, by admitting an in 
ert, compressed gas into the reservoir, to raise the boil 
ing point of the heat transporting-medium so that the 
increased boiling point exceeds the operational tem 
perature of the hot heat-passing wall of the reservoir. 
The transporting-medium is then no longer evaporated 
and the heat transfer between the heat-passing walls of 
the reservoir is arrested. 

According to the invention the aforesaid auxiliary 
reservoir may be in open communication with the 
reservoir also through a liquid duct connected with the 
liquid space of the auxiliary reservoir for passing trans 
porting-medium from the auxiliary reservoir to the 
reservoir; this liquid duct includes a liquid trap adapted 
to be cooled, in which liquid transporting medium can 
be solidi?ed for closing the liquid duct. This provides 
the advantage that transporting medium to be con 
ducted back from the auxiliary reservoir to the reser 
voir need not be ?rst evaporated, but can flow back in 
the liquid phase. By freezing the liquid trap the ?ow of 
liquid can be arrested so that the whole quantity of 
transporting medium condensed or solidi?ed in the 
auxiliary reservoir is kept therein. 

In an advantageous machine embodying the inven 
tion the liquid trap is formed by at least a portion of the 
liquid duct comprising a porous ?lling mass. 
A further advantageous machine embodying the in 

vention is characterized in that the reservoir comprises 
a porous mass of material, which interconnects the heat 
passing walls of the reservoir. If the heat transport in 
the reservoir is carried out by an evaporation-conden 
sation process between the two heat passing walls of 
the reservoir, the transporting medium condensed on 
the colder wall can readily be conducted back to the 
hotter wall without the action of gravity or against 
gravity by the capillary action of the suitably chosen 
porous mass of material. According to the invention 
the reservoir may accommodate radiation screens for 
preventing heat transfer by radiation between the heat 
passing walls of the reservoir. 
The invention furthermore relates to a heat transfer 

device of the kind set forth. Although the transfer 
device is particularly suitable for use in thermodynamic 
engines, its use is not restricted thereto. The invention 
will be described more fully with reference to the draw 
ing, which shows a few embodiments schematically not 
to scale. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a hot-gas engine comprising a heat 
transfer device, in which the switching element is 
formed by a liquid layer in a reservoir between the two 
spaces. 
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4 
FIGS. 2 and 3 show hot-gas engines, in which the 

reservoir serving as a switching element comprises a 
medium which transports heat by means of an evapora 
tion-condensation process, the pressure of said medium 
being variable by the supply or outlet of an inert gas in 
the reservoir. 

FIGS. 4 and 5 show a hot-gas engine in which the 
reservoir serving as a switching element comprises a 
medium transporting heat by means of an evaporation 
condensation process, which medium can be 
withdrawn holly or partly from the reservoir and be 
stored in an auxiliary reservoir communicating 
therewith. 

FIGS. 6a and 6b each show two hot-gas engines com 
municating each via a heat transfer device with a com 
mon heat source, each transfer device comprises as a 
switching element a reservoir in which a medium is 
contained which transports heat by means of an 
evaporation-condensation process and which medium 
can be stored wholly or partly in an auxiliary reservoir. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, reference numeral 1 designates 
the cylinder of a hot-gas engine in that part in which in 
operation the cyclic medium is constantly at a high 
temperature. The cylinder comprises a displacer 2 
which is capable of displacing hot cyclic medium from 
the expansion space 4 towards the cold side of the en 
gine by moving upwardly and by means of a driving 
gear (not shown) connected with the displacer rod 3. 
The cyclic medium passes through a heater 5, a 
regenerator 6 and a cooler 7. Heat can be supplied 
from without through the wall of the which is a heat 
exchanger to the cyclic medium in the expansion space 
4. The wall of the heater 5 forms a heat passing wall 8 
of a closed space 9, which forms part of a heat transfer 
device 10. The space 9 has furthermore a further heat 
passing wall 11 and is otherwise thermally isolated from 
the surroundings. 
The heat transfer device 10 comprises furthermore a 

closed space 12 comprising on the one hand a heat 
passing wall 13 and on the other hand a further heat 
passing wall 14, and being otherwise thermally isolated 
from the surroundings. The further heat passing walls 
11 and 14 form, in addition, heat passing walls of a 
reservoir 15, which is otherwise thermally isolated from 
the surroundings. The term “heat passing wall” has to 
denote a wall having low thermal resistivity. These are 
not only walls of material of high thermal conductivity 
but also walls of materials of lower thermal conductivi 
ty, provided the thickness of the wall is suf?ciently 
small. 
The further heat passing wall 13 of the space 12 is in 

thermal contact with a heat source 16 of high tempera 
ture, which may be a heat accumulator storing latent 
heat and/or sensible heat. The heat accumulator may 
be secured to the heat passing wall 13 or it may be ar 
ranged separately therefrom. As an alternative, the 
heat accumulator may be arranged inside the space 12; 
it has then to be possible to recharge the heat accumu 
lator after use. The spaces 9 and 12 are both ?lled 
partly with a suitably chosen quantity of liquid trans 
porting medium, which can evaporate at the tempera 
ture level of the heat source. 
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With a view to the high temperatures (about 700° C) 
of the heater of the hot-gas engine, suitable transport 
ing media are, for example, the metals sodium, potassi 
um, lithium, cadmium, cesium, metal salts such as the 
metalogenes, zinc chloride, aluminum bromide, cadmi 
um iodide, calcium iodide, zinc bromide or mixtures 
thereof. Suitable for use are furthermore nitrates, 
nitrites or mixtures thereof. 
The reservoir 15 contains a liquid which forms a 

thermal connection between the further heat passing 
walls 11 and 14. In the operation of the hot-gas engine 
the liquid layer remains in the liquid phase. It may be 
chosen in accordance with the choice of the transport 
ing medium in the spaces 9 and 12 determined by the 
temperature of the heater of the heat source. 
A liquid inlet 17 and a liquid outlet 18 communicate 

with the reservoir 15. The thermal expansion of the 
small quantity of liquid in the reservoir 15 may be com 
pensated for by connecting an expansion vessel with 
the liquid inlet 17, which is not shown in the drawing. 
The device operates as follows: The heat source 16 

supplies heat through the heat passing wall 13 to the 
liquid transporting medium inside the space 12 on said 
wall. This transporting medium evaporates and moves 
to the further heat passing wall 14 owing to the locally 
prevailing low vapor pressure as a result of the com 
paratively low local temperature. The movement of the 
vapor is indicated by broken arrow lines, The‘ vapor 
then condenses on the further heat passing wall 14, 
while giving off evaporation heat to said wall. Under 
the action of gravity the condensate flows back to the 
heat passing wall 13, where it is again evaporatedThe 
?ow of the condensate is indicated by full arrows. The 
heat absorbed by the further heat passing wall 14 
passes through the liquid layer in the reservoir 15 and 
through the further heat passing wall 11 to the space 9 
and causes evaporation of liquid transporting medium 
contained inside said space on the further heat passing 
wall 11. The evaporation-condensation process per 
formed inside the space 9 is identical to that in the 
space 12. The evaporation heat released by the con 
densation of transporting medium on the heat passing 
wall 8 passes through said wall to the cyclic medium in 
the expansion space 4 in order to compensate for the 
caloric energy converted into mechanical energy dur 
ing the expansion of the cyclic medium and also in 
order to compensate for the normal caloric losses. 

If the heat transport from the heat source 16 to the 
heater 5 has to be interrupted, for example, for 
stopping the engine, this can be carried out in a simple 
manner by removing the liquid from the reservoir 15 
via the liquid outlet 18 and, if necessary, by further ex 
hausting the reservoir 15. Even if the heat source 16 
continues supplying heat, for example, if it is a heat ac 
cumulator, the supplied heat cannot attain the heater 5. 
The sole consequence is that an evaporation-condensa 
tion process is performed only inside the space 12 until 
the vapor pressure in the portion of the space 12 ad 
jacent the further heat passing wall 14 is equal to the 
vapor pressure at the heat passing wall 13, the latter 
being determined by the temperature of the heat 
source 16. As a matter of course, the space 12 has to be 
structurally formed so that its walls can withstand the 
potential maximum vapor pressure. 
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6 
In the device shown in FIG. 1 a small quantity of heat 

will always leak from space 12 to space 9 due to ther 
mal radiation from the further heat passage wall 14 to 
the further heat passage wall 11. This may, in general, 
be prevented by arranging radiation screens in the 
reservoir, which screens block the passage of thermal 
radiation. 

In the device shown in FIG. 2 corresponding parts 
are designated by the same reference numerals as in 
FIG. 1. The reservoir 15 accommodates radiation 
screens 19, which prevent the radiation heat from the 
further heat passing wall 14 from reaching the further 
heat passing wall 11. The reservoir 15 is partly filled 
with liquid transporting medium. 
The operation of this device differs from that of FIG. 

1 only to an extend such that in operation heat supplied 
by the further heat passing wall 14 to the reservoir 15 
produces evaporation of liquid transporting medium in 
said reservoir. The resultant vapor moves towards the 
region of low vapor pressure, that is to say, near the 
comparatively cold further heat passing wall 1 1. It con 
denses on said wall while giving off the released con 
densation heat and under the action of the gravity com 
ponent it ?ows along the slope of the reservoir as a 
liquid back to the further heat passing wall 14, where 
the liquid evaporates again. A duct 20 communicates 
with the reservoir and includes a cook 21, which is 
adapted to establish a communication between the 
reservoir 15 and either the gas cylinder 22 containing a 
compressed inert gas or a pumping device 23. Between 
the cock 21 and the gas cylinder 22 a pressure reducing 
valve 24 is provided and between the cock 21 and the 
pumping device 23 a vapor trap 25 is arranged for 
transporting medium. 

If the heat transport from the heat source 16 to the 
heater 5 has to be interrupted, inert gas is supplied 
from the gas cylinder 22 to the reservoir 15. The pres 
sure'of the inert gas produces such as increase in the 
boiling point of the transporting medium in the reser 
voir 15 that the new boiling point exceeds the tempera 
ture of the further heat passing wall 14. The evapora 
tion of liquid transporting medium in the reservoir is 
then stopped and hence also the heat transport from 
the further heat passing wall 14 to the further heat 
passing wall 1 1. 
When the heat transport has to be restored, the 

reservoir 15 is communicated with the pumping device 
23, which pumps away the inert gas from the reservoir 
15. Any medium vapor carried along with the inert gas 
can condensate in the vapor trap 25 by cooling and be 
held therein. 

Obviously all kinds of shapes and dispositions as, for 
example, those of FIG. 1, are possible provided it is en 
sured that condensate can ?ow back to the place of 
evaporation. 

FIG. 3 shows a device which is substantially identical 
to that of FIG. 2. Corresponding parts are designated 
by the same reference numerals as in FIG. 2. The 
device shown in FIG. 3 di?‘ers essentially from that of 
FIG. 2 by the presence of porous masses of material 26, 
27 and 28 on the inner walls of the space 9, the reser 
voir 15 and the space 12. These porous masses of 
material have such a capillary structure that by utilizing 
the surface tension of the liquid transporting medium in 
the space or the reservoir respectively, in the given 
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operational state of the space or the reservoir respec 
tively, they are capable of conducting by capillary ac 
tion the condensate formed on the comparatively cold 
heat passing wall, on the heat passing wall of the space 
or on the reservoir respectively back to the compara 
tively hot heat passing wall, the further heat passing 
wall of the space or the reservoir respectively. 

In this way a ?ow-back of condensate is possible 
without using the force of gravity or in the absence of 
the gravitational acceleration, and even against this ac 
celeration. This provides great freedom in the disposi 
tion of the hot-gas engine and in the disposition or con 
struction of the various parts of the heat transfer 
device. 

In the assembly of FIG. 3, in which the heat transfer 
device is arranged in a horizontal plane, ?ow-back of 
condensate is performed in spite of the horizontal posi 
tion. This is performed in space 12 by the absorption of 
condensate formed at the further heat passing wall 14 
in the porous mass of material 28, which conveys the 
condensate by capillary effect to the heat passing wall 
13. 

In a similar manner condensate in reservoir 15 is 
conveyed from the further heat passing wall 11 to the 
further heat passing wall 14 via the porous mass of 
material 27 and in space 9 from the heat passing wall 8 
to the further heat passing wall 11 via the porous mass 
of material 26. 
The operation of the device shown in FIG. 3 is other 

wise similar to that of FIG. 2 so that further description 
is dispensed with. 
The porous mass of material may be formed by 

ceramic material, by wire- or tape-shaped material of 
metal or metal alloys or by an array of tubes and the 
like. The choice depends inter alia upon the chosen 
heat transporting medium and on the prevailing tem 
peratures in the operation of the device. 

FIG. 4 shows a hot-gas engine comprising a heat 
transfer device between the heater and the heat source, 
the difference from that of FIG. 3 being that the reser 
voir 15 in the present case is in open communication 
through a vapor duct 29 with an auxiliary reservoir 30, 
in which a heating coil 31 and a cooling coil 31’ are ar 
ranged. If the heat transfer between the heat source 16 
and the heater 5 has to be interrupted, this is performed 
by cooling the auxiliary reservoir 30. Owing to the low 
temperature then prevailing in the auxiliary reservoir 
transporting medium vapor will ?ow through the vapor 
duct 29 from the reservoir 15 to the auxiliary reservoir, 
in which it will condense or even solidify. It is thus 
possible to withdraw the whole quantity of medium 
from the reservoir 15 and to store it in the auxiliary 
reservoir 30. In the absence of medium in the reservoir 
15 the heat transfer is blocked. If the heat transfer has 
to be restored, heat is conducted to the auxiliary reser 
voir 30, in this case by means of the heating coil 31, so 
that medium evaporates from the auxiliary reservoir 30 
and ?ows back to the reservoir 15 via the vapor duct 
29. In order to maintain the restored heat transfer, 
heat, be it a small value, has constantly to be supplied 
to the auxiliary reservoir 30 in order to avoid that the 
temperature and hence the vapor pressure inside the 
auxiliary reservoir 30 drop below those at the further 
heat passing wall 11. This might give rise to a ?ow of 
medium vapor from the further heat passing wall 14 to 
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8 
the auxiliary reservoir 30, in which it would condense 
instead of travelling on to the further heat passing wall 
1 l, where it has to condense. 

In the device shown in FIG. 4 medium condensed or 
solidi?ed in the auxiliary reservoir 30 has ?rst to be 
evaporated before the return to the reservoir 15 is 
possible and in operation the auxiliary reservoir 30 has 
to be kept hot. 

This is contrary to the device shown in FIG. 5, which 
coarsely corresponds with that of FIG. 4, there being 
provided, however, a liquid duct 32 joining on the one 
hand that portion of the auxiliary reservoir 30 in which 
liquid or solidi?ed medium can be stored and on the 
other hand the reservoir 15. The liquid duct 32 in 
cludes a porous ?lling mass 33, which contributes to 
the use of the liquid duct 32 in addition as a liquid trap. 
The liquid duct 32 can be cooled for this purpose and 
can be heated with the aid of the heating coil 31, which 
surrounds herein not only the auxiliary reservoir 30 but 
also the liquid duct 32. 

In order to interrupt the heat transport between the 
heat source 16 and the heater 5 the auxiliary reservoir 
30 and the liquid duct 32 are cooled. Then medium 
vapor is again conveyed from the reservoir 15 through 
the vapor duct 29 to the auxiliary reservoir 30. This 
vapor is condensed and solidi?ed in the auxiliary reser 
voir. This operation continues until the reservoir 15 has 
become dry, so that the heat transfer in this reservoir is 
cut off. 

By the capillary action of the porous ?lling mass 33 
the liquid duct 32 is completely ?lled with liquid. It is 
thus avoided that medium vapor from the reservoir 15 
penetrates into the liquid duct 32, which would render 
solidi?cation impossible due to the high heat content of 
this vapor. 
The porous ?lling mass 33 performs during the 

solidi?cation process also the function of ?ow resistor, 
which ensures that liquid medium can pass only with 
comparatively low speed through the liquid duct 32 so 
that owing to this low speed solidi?cation of liquid in 
the liquid duct 32 is additionally facilitated. The 
passage is then cut off so that the liquid medium can 
readily solidify in the auxiliary reservoir 30. 
Even without porous ?lling mass it is possible to 

cause solidi?cation of liquid in the liquid duct 32, for 
example, by constructing a portion of the liquid duct in 
the form of a bend, which is ?lled with liquid and 
cooled. 

If the heat transfer has to be restored, the solid medi 
um in the auxiliary reservoir 30 and the liquid duct 32 
is melted with the aid of the heating coil 31. By the 
capillary action of the porous ?lling mass 33 and in this 
case also under the action of gravity liquid medium 
?ows from the auxiliary reservoir 30 via the liquid duct 
32 into the porous mass 27 of reservoir 15 and moves 
towards the further heat passing wall 14, where it is 
evaporated. The evaporation-condensation process in 
side the reservoir 15 and hence the heat transfer are 
thus restored. 
The further operation of this device is identical to 

that of the device shown in FIG. 4. 
FIGS. 6a and 6b show assemblies in which two hot 

gas engines communicate each via a heat transfer 
device with a single common heat source. 
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Since the construction and the operation of the heat 
transfer devices of FIG. 6a are identical to those of the 
device of FIG. 5, a further description may be 
dispensed with. Corresponding parts are designated by 
the same reference numerals as in FIG. 5. The device 
shown permits in a simple manner of interrupting or 
restoring at will the heat transfer from the heat source 
16 to the heater of a hot-gas engine or to the heater of 
the two hot-gas engines. This is particularly important 
when the heat source is formed by a heat accumulator, 
which supplies heat continuously to the spaces 12. By 
interrupting the heat transfer in a heat transfer device 
from the space 12 to the space 9 by means of the reser 
voir 15, a thermal equilibrium is established between 
the heat accumulator 16 and the space 12 concerned. 
The device shown in FIG. 6b differs from that shown 

in FIG. 6a only to such an extent that the two heat 
transfer devices have a common space 12 having a sin 
gle heat passing wall 13, through which heat from the 
heat source 16 can be supplied to the medium inside 
the space 12. At the heat passing wall 13 in the space 
12 medium evaporates and ?ows in two directions 
towards the two further heat passing walls 14 of the 
space 12, where it condenses, while giving off its con 
densation heat. The condensate is conducted by the 
capillary action of the appropriately chosen porous 
mass of material 28 back to the heat passing wall 13, 
where it evaporates again. 

Interruption or restoration of the heat transfer from 
the heat source 16 to one or both heaters 8 are per 
formed in the same manner as described with reference 
to FIG. 5. 

In the devices of the kind shown in FIGS. 4, 5 and 6 
the switching element may also be a reservoir ?lled 
with a liquid forming a thermally conducting layer 
between the further heat passing walls 11 and 14. A 
regulation of the liquid level then results in a control of 
the heat passing surface and hence of the heat transfer. 

In the arrangement shown in the drawing the further 
heat passing walls of the spaces 9 and 12 also form the 
heat passing walls of the reservoir 15. Obviously, the 
reservoir may have its own heat passing walls, which 
are in contact with the further heat passing walls of the 
spaces 9 and 12. 
What is claimed is: 
1. A hot-gas machine such as a hot-gas reciprocating 

engine or turbine, in which a gaseous medium performs 
a closed thermodynamic cycle, said machine compris 
ing a heat exchanger in which the cyclic medium 
receives heat from without from a heat source, such as 
a heat accumulator, and a heat transfer device being ar 
ranged between the heat source and the heat 
exchanger, and containing a heat-transporting medium 
which absorbs heat from the heat source while chang 
ing from the liquid to the vapor phase, and gives off 
heat to the heat exchanger while changing from the 
vapor to the liquid phase, characterized in that the heat 
transfer device comprises at least two closed spaces 
containing heat-transporting medium and arranged one 
after the other in the direction of heat transport, the 
distal ends of said spaces being provided with heat 
passing walls through which heat from the heat source 
can be supplied to the transporting medium and 
through which the medium can give off heat to the heat 
exchanger, whereas the proximal ends of said spaces 
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comprise further heat-passing walls between which a 
switching element is provided for establishing a thermal 
contact between said further walls. 

2. A machine as claimed in claim 1 characterized in 
that each space comprises a porous mass of material 
which connects the heat-passing wall with the further 
heat-passing wall. \ . . 

3. A machine as claimed in claim 1 characterized in 
that the switching element is formed by a reservoir hav 
ing two heat-passing walls, each of which is in contact 
with a further heat-passing wall or which are formed 
also by a further heat-passing wall, the reservoir con 
taining a heat transporting medium, the pressure and 
the quantity of which can be controlled. 

4. A machine as claimed in claim 3 characterized in 
that the heat transporting medium in the reservoir 
transports heat from a hot heat-passing wall to a cold 
heat-passing wall of the reservoir while changing from 
the liquid phase to the vapor phase at the absorption of 
heat from the hot heat-passing wall of the reservoir and 
while changing from the vapor phase to the liquid 
phase when giving off heat to the cold heat-passing wall 
of the reservoir, there being provided an auxiliary 
reservoir comprising a portion operating as a liquid 
space and a portion operating as a vapor space, the 
auxiliary reservoir being in open communication with 
the reservoir through a vapor duct connected with the 
vapor space, the auxiliary reservoir being capable of 
absorbing cold from a cold source for condensing 
and/or solidifying transporting medium in the liquid 
space or of absorbing heat from a heat source for melt 
ing and/or evaporating transporting medium in said 
liquid space. 

5. A machine as claimed in claim 4 characterized in 
that the auxiliary reservoir also is in open communica 
tion with the reservoir via a liquid duct connected with 
the liquid space of the auxiliary reservoir, through 
which duct liquid transporting medium can ?ow from 
the auxiliary reservoir to the reservoir, said liquid duct 
comprising a liquid trap which can be cooled and in 
which liquid transporting medium can solidify for 
cutting off the liquid duct. 

6. A machine as claimed in claim 5 characterized in 
. that the liquid trap is formed by at least a portion of the 
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liquid duct in which a porous ?lling mass is arranged, 
7. A machine as claimed in claim 3, characterized in 

that the reservoir comprises a porous mass of material, 
which interconnects the heat passing walls of the reser 
voir. 

8. A machine as claimed in claim 3 characterized in 
that the reservoir accommodates radiation screens for 
preventing heat transfer by radiation between the heat 
passing walls of the reservoir. 

9. A hot-gas engine in which a gaseous medium per 
forms a closed thermodynamic cycle, said machine 
operable with a heat source and including a heat 
exchanger in which said gaseous medium receives heat 
from said source, and a heat transfer device which con 
tains a heat-transporting medium and is disposed 
between the heat source and the heat exchanger, this 
transfer device comprising means de?ning at least two 
closed spaces containing said heat-transporting medi 
um, these spaces positioned sequentially and thus hav 
ing two remote, distal ends and two adjacent proximal 
ends, each of said ends comprising a heat-passing wall, 
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whereby heat is cyclically transmitted through one 
distal endewall from the heat source to said heat-trans 
porting medium in one space, which medium then 
changes from liquid to vapor phase, and through the 
other distal end wall of said other space from said heat~ 
transporting medium therein to the heat-exchanger, 
which medium then changes from vapor to liquid 
phase, said device further comprising a switching ele 
ment between said proximal end-walls for establishing 
a thermal contact therebetween. - 

10. Apparatus according to claim 9 comprising a 
porous mass within said spaces which mass connects 
each remote wall with a proximal wall of each space. 

11. Apparatus according to claim 9 wherein said 
switching element comprises a main reservoir having 
two heat-passing walls, each of which is in contact with 
a proximal heat-passing wall, the reservoir containing a 
heat-transporting medium, the pressure and the quanti 
ty of which can be controlled. 

12. Apparatus according to claim 11 wherein said 
heat-transporting medium in the main reservoir trans 
ports heat from a hot heat-passing wall to a cold heat 
passing wall of the main reservoir while changing from 
the liquid phase to the vapor phase at the absorption of 
heat from the hot heat-passing wall of the main reser 
voir and while changing from the vapor phase to the 
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liquid phase when giving off heat to the cold heat 
passing wall of the main reservoir, the apparatus 
further comprising an auxiliary reservoir having a por 
tion operating as a liquid space and a portion operating 
as a vapor space, the auxiliary reservoir being in open 
communication with the main reservoir through a 
vapor duct connected with the vapor space, the auxilia 
ry reservoir being capable of absorbing cold from a 
cold source for condensing and/or solidifying trans 
porting medium in the liquid space or of absorbing heat 
from a heat source for melting and/or evaporating 
transporting medium in said liquid space. 

13. Apparatus according to claim 12 wherein said 
auxiliary reservoir also is in open communication with 
the main reservoir via a liquid duct connected with the 
liquid space of the auxiliary reservoir, through which 
duct liquid transporting medium can ?ow from the aux 
iliary reservoir to the reservoir, said liquid duct com 
prising a liquid trap which can be cooled and in which 
liquid transporting medium can solidify for cutting off 
the liquid duct. 

14. Apparatus according to claim 13 wherein said 
liquid trap is formed by at least a portion of the liquid 
duct in which a porous ?lling mass is arranged. 

* * * * * 


