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The present invention relates to internal com-
bustion engines and more particularly to a device
for utilizing the energy of the exhaust gases from
such engines.

It 1s well known that the power output of
internal combustion engines can be increased
when the energy in the exhaust gases s utilized
for driving a supercharger to increase the charge
to the engine or when, in the case of, for exam-
ple, aircraft engines, the exhaust gases are al-
lowed to escape in a direction opposite to that
of the movement of the aircraft, so as to gen-
erate additional propulsion.

Hitherto the former measure has been used
generally in the form in which the exhaust gases
are compressed in front of the turbine and a fall
in pressure to atmospherle pressure In the tur-
bine utilized. This compression of the gases has,
however, the drawbacks that the engine hag to
produce increased counter pressure durlng the
exhaust stroke and that a greater amount of re-
sidual gases remalns in the eylinder, so that both
the charge and the output of the engine are re-
duced, and the temperature of the exhaust valve
increased, leading possibly to its destruction
through overheating. The result has been that
the advantages of an exhaust gas turbine drive
for the super charger as compared with a super
charger mechanically driven by the engine are
only slight, and it is not until high altltudes
are reached that the superiority of the exhaust
gas turbine driven super-charger becomes appar-
ent. Moreover, in the case of aircraft it Is de-
sirable to increase the output of the engine when
on the ground, in order to obtaln rapid lift and
climb, The increased output which this requires
from the turbine driving the super-charger can,
however, be obtained only by increased compres-
slon of the exhaust gases with Its attendant
drawbacks, which have led to & separate super
charger driven by the engine being adopted for
starting purposes.

In additlon, the temperature of the exhaust
gases from internal combustion engines is high
and difficulties arise in the turbine drive, as the
tensile strength of the rotating parts of the tur-
bine decreases rapidly as the temperature rises.
For this reason relatlvely slow running engines
of great weight must be utilized. The fact that
the manifold hecomes red hot also tends to com-
plicate construction and the exhaust valves are
exposed to high temperatures which also influ-*
ence their tensile strength and life.

Now, it has already been proposed to lower
the exhaust temperature by mixing direct with
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the exhaust gases a portion of air conveyed by
the supercharger by meahs of Increased scav-
enging of the engine or by bye-passing the en-
gine. However, sole of the energy recovered
from the exhaust gases Is wasted owing to the
necessity of increasing the output of the super-
charger, the dimensions of which consequently
also have to be increased.

On the other hand, when 1t is desired that
the exhaust gases co-operate direct in generating
propulsion, compression again becomes necessary
and this involves the aforesaid drawbacks as re-
gards greater counter pressure on the part of
the engine during the exhaust stroke and more
residual gases fn the cylinder. In this method
of utillzing the energy of the exhausting gases
it is necessary to effect temperature reduction
by admixing additional air in order to reduce the
velocity of the exhaust flow by Increasing the
mass of the gas. High efficiency can be obtained
only when the velocity of the exhaust gases Is
slightly greater than the speed of movement of
the vehicle.

The object of the present invention is to pro-
vide a device for utillzing the energy of the
exhaust gases of internal combustion engines by
means of exhaust gas turbines or by means of
recoll action, as a result of which air 15 added
to the exhaust gases, the device being in the
nature of & Jet pump.

The aforesaid difficuities are completely elim-
inated by means of the new device, In principle
it is no longer necessary to Increase the size of
the supercharger or to require from it & greater
output. A separate supercharger driven by the
engine for starting purposes is unnecessary.

According to the special constructional form
of the present invention, the exhaust valve, the
valve seat and the inner end of the exhaust mani-
fold are designed in the manner of a jet pump,
the valve and valve seat acting ag enlarged nogz-
zles which allow the gases to expand to below
stmospheric pressure. This partial vacuum
causes cooling air to be aspirated from the at-
mosphere, and the mixture of alr and exhaust
gases 1S then compressed to the initial pressure
of the turbine or jet apparatus In & pipe line
which acts as a diffuser. The admixed air in-
creases the weight of the gas and lowers the
temperature. In this manner the output of an
exhaust turbine, where such 1s used, may be In-
creased at moderate temperature, in order to in-
crease the velocity and reduce the dead welght.
This measure greatly beneflts the engine, ag the
pressure behind the valve decreases to helow ex-
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ternal pressure and is equal to atmospheric pres-
sure when the gas flow ceases, go that thie residual
burnt gases are thoroughly expelled from the
combustion chamber and the counter pressure of
the engine during the exhaust stroke reduced.
The supercharging pressure may be increased
for starting without unduly compressing the ex-
haust gases behind the valve, since the turbine
has a high output whenh the pressure behind the
valve is equal to the external pressure, inasmuch
as the pressure at the end of the jet pump is
lugher than the pressure behind the valve. The
valve and the valve seat are satisfactorily cooled
by means of the incoming air, and this is of
great advantage to the engine in many ways.

It is essential to the recovery of encregy from
the exhausting gases that the latter, which es-
cape at a very high velocity, should not immedi-
ately be too suddenly deflected, as otherwise it
will be impossible to obtaln satistactory working
of the ejector constituted by the exhaust valve.
For this reason care is taken to allow the exhaust
gases to flow annularly through the ejector sub-
stantlally in the direction of the valve stem after
passing the valve.

In order to provide sufficient space foi the con-
trol gear of the exhaust valve and to obtain ef-
ficlent cooling of the velve guide it 1s preferable
to divide the exhaust mgnifold into two or more
pipes.
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The invention is illustrated by way of example
in the drawing in which,

Flgure 1 1llustrates diasgrammatically a cross
section through the cylinder of sn interna] com-
bustion engine fitted with the device according
to the invention, and

Figure 2 1s a detail sectional view showing
the construction and mounting of the valve,

The cylinder 2 of the Internal combustion en-
gine | expels the burnt gases during the exhaust
stroke through the exhaust valve 3. The exhaust
valve 3 co-operates with the valve seat 4 and
with said seat constitutes a jet nozzie through
which cooling air is aspirated through the branch
pipe 6. The cooling alr mixes with the exhaust
gases and the mixture is compressed to the initial
pressure of the turbine in the parts 6, 8’ of the
exhaust manifold which parts act as a diffuser.
The exhaust manifold is divided into two pipes 1,
1’, communicating respectively with the parts 8,
§’, this construction providing a simple valve
gulde 8 and providing space for the disposition
and mounting of the valve control gear. The
exhaust gases are fed to the turbine I8, and
the latter drives the supercharger i1, which con.
veys the fresh air aspirated through the branch
Ppipe 12 to the inlet valve 13 and thus to the en~
glne 1.
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