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This invention relates generally. to hot-gas

reciprocating engines and miore particularly to .

hot-gas -engines which include a device for the
supply of a gaseous medium under pressure to
the -working space thereof.
provide hot-gas reciprocating engines with such
a device, which may, for example, be a compres-
sor or -an auxiliary pressure vessel.

Az is known, leakage -of the working medium
from the working space may sometimes occur in
hot-gas reciprocating engines, due to which the
power. of the engine drops. If it is desired to
restore this power, working medium must be sup-
plied to the working space of the engine. Sim-
flarly, the power of an engine may be increased
by supplying an additional quantity of working
medium to the working space. In the hitherte
known constructions use.is made to this end of
the gas supplied by a compressor or an auxiliary
pressure vessel as indicated hereinbefore.

In other known_ constructions, a. compressor
or a .fan supplies air which serves as combustion
air for the burners of the hot-gas reciprocating
engine. Consequently, two devices for the sup-

"ply of gaseous medium are usually found in the

engines; namely, a fan for the supply of com-
bustion air and a compressor for supplementmg
the working medium.

In order to avoid this complication engendered
by two separate gaseous mediunm supply means,
the hot-gas reciprocating engine according to
the invention is characterized in that only part
of the gaseous medium supplied by the device
for supplying .gaseous medium under pressure;

is used as supplemental medium in the engine.

Another part of this gaseous medium is used for
the supply of combustion air to one or more
burners of the engine.

The gaseous medium used for supplementmg
the working medium is required to have a com-
paratively high pressure. It naturally follows,
therefore, that the compressor must -supply a
medium having a comparatively high pressure.
Part of the medium supplied by the compressor
may then be used for the supply of combustion
air to the burners. To this end use may, for
instance, be made of an injector through which
combustion air is drawn in. Obviously the gas-
eous medium under pressure may be of different
composition than that injected ascombustion
air,
hydrogen gas instead of air.

Furthermore, hot-gas reciprocating engines

generally comprise one-or more fuel pumps by

which liquid fuel is- pumped  to the }ynners
These fuel pumps can now be omitted if,” as-in

It is customary to .
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a further embodiment of the invention, the gas-
eous medium used for the supply of combustion
air is at the same time used for conveying liquid
fuel to one or more burners of the engine.

In a further embodiment of the invention, the
gaseous medium used for supplying combustion
air moreover sucks in liquid fuel by means of a
jet- pump, for .example an injector. This em-
bodiment provides an intimate mixture of com-
bustion air and fuel.

In a further emhodiment of the invention, the
quantity of gaseous medium used for drawing in
combustion air may be controlled by the use of
a control device operated by a thermostat. The
arrangement is such that an increase in temper-

“ature of the hot space results in a reduced supply

of gaseous medium, whereas a decrease in tem-
perature results in an inecreased supply of this
medium. .

In order that the invention may be more

“elearly understood and readily carried into effect,

it will now be described more fully with ref-
erence to the accompanying drawing, given by
way of example, in which:

Figure 1 shows diagrammatically one form of
a hot-gas reciprocating engine according to the
invention.

Figure 2 shows an enlarged view of one of the
injectors in section.

This hot-gas reciprocating engine comprises
two cylinders i and 3 arranged at an angle of
90° with' espect to one another. The cylinder
{ has a piston 2, and the cylinder 8 has a piston
&, which define -the extremities of the working
space in which the working medium is contained.
The pistons 2 and 4 are secured through econ-
necting rods {8 and 19, respectively, to a common
crank 20 of the crank shaft 2{. To a crank 22
of this crank shaft 2{ is furthermore secured
the connecting rod 23 of a piston § reciprocat-
ing in'a compressor 6. Each of connecting rods
i8, 19 and 23 and each of cranks 20 and 21, heing
conventional per se, are shown diasgrammati~
cally.

The space above the piston 2.is the hot space
24 of the hot-gas reciprocating engine and com-
municates by way of passage 1’ in a heater 7, via
a regenerator 8 and through the tubes 8" of a
cooler 9, with the space 2% before the operative
surface of the piston 4. This space 25 is:the

::6ooled space of the hot-gas recinrocating engine.

By means of a burner 18, thermal energy is sup-
plied to the passages 1’7 in the heater T, the pas-
sages 1’ and 7'’ being in heat exchange relation-
ship. = On the other hand, heat is taken from the

.tubes: 8’-. by circulating g cooling medium, such .
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as water, for example, through the cooler-9.- The
compressor 6 supplies compressed air which is

used for supplementing the working medium in .

the engine and at the same time for the supply
of combustion air and liquid fuel.
a conduit {1 connected into the pressure cham-
ber of the compressor 6 has two branches {{a and
{1b. The air carried off through the conduit
{ib is preferably introduced into the cold space
of the hot-gas reciprocating engine, as shown in
the drawing, to serve as supplemental air.

periodically exceeds the pressure in the conduit
{1,

The conduit {ia is connected to the burner (0:
The air supplied by the compressor first traverses
an injector 13 by means of which liquid fuel from
a vessel {4 is drawn in. The fuel air mixture sub-
sequently passes through an injector {5:by which

secondary combpustion air-is drawn in. This-

quantity of air may be increased or reduced in
a simple manner, such as altering the relative
position between the edge of the nozzle 15’ and
the surface of the Venturi flare (8", so that the
control of the burner 19 is very simple. For ex-
ample, the Venturi section 3% may be adjusted by
means of a screw thread 32.

In order that the quantity of thermal energy
supplied to the engine may be kept constant, a
valved control device 16 is provided which is
adapted to be controlled by means of a thermo-
static system {71. The latter has the thermo-
sensitive element 17’ thereof subjected to the
temperature of the hot space 24 or of the heater
1 as shown. The valved control device 16 is
such that an increase in temperature of the hot
space 24 or heater 7 results-in a smaller quantity
of medium being supplied, whereas a. decrease in
temperature results in a larger quantity of medi-
um supplied. -

Sometimes, the pressure of the supplemental
medium is too high for use in an injector. There-
fore, it will sometimes be desirable to provide a
reducing valve lic in the conduit [l in front of
the injector 3.

What we claim is:

1. A hot-gas reciprocating engine comprising
meang defining a working space, piston means in
said working space, a crankshaft, means connect-
ing said piston means to said crankshaft, a device
for supplying gaseous medium under pressure,
first conduit means for directing a part of the
gaseous inedium supplied by said device to said
working space, a burner cperatively associated
with said working space for supplying heat to a
portion thereof, second conduit-means for direet-

ing a part of the gaseous medium supplied by said-

device to said burner, and means drivingly con-
necting said crankshaft to said device.

9. A hot-gas reciprocating engine comprising

means defining a working space, a device for sup-
plying gaseous medium under pressure, first con-

duit means for directing a- part of the gaseous.

medium supplied by said deviece to said working
space, a burher operatively associated with said
working space for supplying heat to a portion
thereof, second ccnduit means for directing  a
part of the gaseous medium supplied by.said de-
vice to said burner, liquid fuel supply means con-
nected into said second conduit means, and in-
jector means in said second conduit means lo-
cated between said burner and said liguid fuel
supply means connection, and means- adjustably

To this .end,

This
conduit {i{b comprises a check valve 12 to. pre-.
vent working medium from being forced from-
the engine working space if the pressure therein
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communicating said injector means with the at-
mosphere.

3.. A hot-gas engine comprising a closed system
containing gas of invariable chemical composi-
tion- as the. working medium and having first
means enclosing a hot space, second means en-
closing a cold space, third means connecting said
hot space and said cold space, said third means
having a heater, a regenerator and a cooler there-
in, a plurality of pistons for varying the volumes
of said spaces, rod and shaft means interconnect-
ing said pistons and reciprocating them at a con-
stant phase difference, a device for supplying
gaseous medium.  under pressure, first conduit
means connecting said device to said cold space
to-direct a part of the gaseous medium supplied
under pressure to said closed system in order to
regulate the power output of the engine, a heater
around said hot space for supplying heat to a por-
tion thereoi, a burner for said heater, second con-
duit means connecting said device to said burner
to direct.a part of the gaseous medium supplied
by said device to said burner, and means in said
second conduit means for varying the quantity
of gaseous medium supplied by said device to said
burner,

4. A hot-gas engine comprising a closed system
containing gas of invariable chemical composi-
tion as the working medium and having first
means enclosing a hot space, second means en-
closing a cold space, third means connecting said
hot space and said cold space, said third means
having a heater, a regenerator and a cooler there-
in, a plurality of pistons for varying the volumes
of said spaces, rod and shaft means intercon-
necting said pistons and reciprocating them at a
constant phase. difference, a device for supplying
gaseous medium under pressure, first conduit
means connecting said device to said cold space
to direct a part of the gaseous medium supplied
under pressure to said closed system in order to
regulate the power output of the engine, a heater
around said hot:space for supplying heat to a
portion thereof, a burner for said heater, second
conduit means connecting said device to said
burner to-direct a part of the gaseous medium
supplied by said device to said burner, fuel in~
jector means connected into said second conduit
and air injector means in said second conduit
whereby the high pressure medium from the com-
pressor acts to draw air into said second conduit.

5. A hot-gas engine comprising a closed system
containing gas of invariable chemical composi-
tion as the working medium and having first
means enclosing a hot space, second means en-
closing- a. cold space, third means connecting said
hot space and said cold space, said third means
having a heater, a regenerator and a cooler there-
in, a plurality of pistons for varying the volumes
of said spaces, rod and shaft means interconnect-
ing said pistons and reciprocating them at a con-
stant phase difference, a device for supplying
gaseous medium under pressure, first conduit
means connecting said device to said cold space to
direct a part of the gaseous medium supplied
under pressure to said closed system in order to
regulate the power output of the engine, a heater
around said hot space for supplying heat to a
portion thereof, a burner for said heater, second
conduit means connecting said device to said
burner to direct a part of the gaseous medium
supplied by said device to said burner, valve
means in said second conduit, and thermostatic
means: responsive. to. the temperature in said
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heated portion of said working space for control-
ling said valve means. .
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