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To all whom it may concern:

Be it known that I, ALFRED SCHWARZ, 2
subject of the Emperor of Germany, resid-
ing at New York, in the county and State of
New York, have invented cértain new and
useful Improvements in Systems for Sup-
plying Explosive Mixtures to Gas Engines
and Turbines, of which the following is a
full, clear, and exact description. .

The invention which constitutes the sub-
ject matter of this application relates to a
system of supplying an explosive mixture to
an internal combustion engine, or to a
turbine, independently of the . suction of
either and preferably under pressure.

Referring to the drawings:

Figure 1 1s a side view in perspective with
parts in section of the invention employed
1n connection with a gas engine.

Fig. 2 shows the device employed in con-
nection with a turbine.

The system briefly outlined above . con-
sists of first, means to heat the fuel, a liquid
hydro-carbon fuel such as kerosene or gaso-
lene being employed. This heating means
is preferably an ordinary flash boiler 10 in-
serted in the exhaust line of the motor pro-
vided with an auxiliary burner 11 which
may be utilized to start the cycle of opera-
tion, and it will be understood that in heat-
ing the fuel a vapor is produced similar to
steam in a boiler. A constant pressure is
preferably maintained and this vaporized
fuel is carried off by a pipe 12, controlled
by valve 13, to a convenient point of intake
to the engine. Some means must of course
be provided to mix the free air with the
gas and for this purpose a Venturian tube
14 is employed, which serves also the pur-

pose of holding and regulating predeter-

mined pressures in the chamber between the
intake valve 15 of the cylinder and the tube
itself. On the vacuum side of the Ven-
turian tube suitable means, such as valve
16, are employed to regulate the intake of
free air, but it will be understood that such
regulation is only necessary when the initial
adjustment of the device is made. There-
after the inflow of the gas under pressure
through a jet 17 arranged in the center of
the Venturian tube will ordinarily maintain
the proper proportion of the mixture.
Suitable means such as a pum;i 18, may be

under pres-
sure, :

From what has just been said it can be
readily seen in using the device that the flow
of gas is entirely independent of the speed
of the engine 19, and at a given speed of
the engine any desired volume of gas may
be supplied to the engine by proper adjust-
ment or manipulation of the valve 13. The
expansion of the hot hydro-carbon vapor
and the addition of atmospheric air are suf-.
ficient to produce temperatures low enough
to be within the range of standard prac-
tice. TFurthermore the temperatures can be
slightly varied, with suitable means, accord-
ing to atmospheric conditions, as for in-

.stance by taking the air from either the

surrounding hot parts of the engine.
One of the important features of this sys-
tem consists in the fact that the fuel is not

~ mechanically sprayed into the column of air

as is the common practice now, but is vapor-
ized by means of heat, thus tending to form
a more perfect mixture. Furthermore the
high velocity of the hydrocarbon vapor at
the jet and its resulting vacuum adjacent the
cone of expansion tends to facilitate the
mixing between the vaporized hydro-carbon
and the air.

- One of the practical results obtained by
this system is that the use of kerosene is
made possible and a perfect explosive mix-
ture may be obtained without the use of hot
bulbs or similar devices so that a hydro-

‘carbon engine may be initially started on

this fuel. ,

In the suction system the exhaust valve,
after the exhaust stroke, must be instantly
closed in order to create a suction for the
incoming gas, thus keeping the foul gas con-
tained in the clearance or compression side
of the cylinder from being discharged. In
my system, however, the exhaust valve may
be allowed to remain open while the intake
valve is open, and if the valves are properly
arranged the incoming gas will serve as a
scavenger for the cylinder. It can readily
be seen therefore that if more of the resid-
ual gas is removed from the cylinder lower
temperatures may be obtained in the explo-
sion chamber which tends to reduce the
danger of premature explosion. In addi-
tion more of the combustible mixture is
placed in the cylinder, which necessarily re-
sults in more power. At low loads the en-
gine may be operated on a vacuum at the.
intake, while at maxinium loads the engine-
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nvay receive the combustible mixture
under pressure which will materially in-
crease the power of a given sized engine
over the present system. Obviously such in-
crease must, be limited to the maximum load
which the engine can carry in proportion to

the construction of parts and the material

used.

The invention is also adapted for use in

gas turbines, as is clearly illustrated in
Fig. 2, in which case the explosion may take
place at the expanding portion 25 of the
Venturian tube, thus forming the nozzle.
Any desired form of igniter 26 may be em-
ployed for igniting the carbureted mixture
containied in the explosion chamber of the
Venturian tulfe; that is to say, the nozzle of
the tube is directed toward the vanes 27 of
the turbine wheel 28. The further parts of
this figure correspond to the parts already
described in conmection with Fig. 1 and
these corresponding parts have been corre-
spondingly numbered.

It will be understood by those skilled in
this art that the constructions shown and de-
scribed are more or less diagrammatic and
that various changes may be made therein
in points of detail and other embodiments
resorted to without necessarily deviating
from the true spirit and scope of my inven-
tion. .

What I claim to be new and desire to
cover by Letters Patent is as follows: .

1. The system of forming combustible
mixtures from liquid hydro-carbons, con-
sisting of means to vaporize said hydro-car-
bons through the agency of heat, means for
discharging said vapors by ome or more
pressure jets through a Venturian tube
connected with the intake of a turbine,
means for supplying air to the vacuum por-
tion of the Venturian tube, means to supply

1,288,608

‘liquid hydro-carbon to the heating means

and maintain pressures of the vaporized
hydro-carbon, means to regulate the flow of
said vaporized hydro-carbons through said
Venturian tube, and means for igniting the
mixture in the expanding portion of the
Venturian tube.

2. The system of forming combustible
mixtures from liquid, hydro-carbons con-

siting of means to vaporize said hydro-car-

bons through the agency of heat under con-
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finement, means to retain said gases under -

pressure, means to discharge said gases into
a Venturian tube the expanding portion of
which is connected with the intake of a tur-
bine, means for supplying air to the vacuum
portion of the Venturian tube, means to
regulate said supply of air, and means for
igniting the mixture in the expanding por-
tion of the Venturian tube. .

3. The system of forming combustible
mixtures from liquid hydro-carbons, consist-
ing of means to gasify said substance under
confinement through the application of heat
thereby generating said gases under pres-
sure, means to discharge said gases by means
of a pressure jet through a Venturian tube
the expanding portion of which is connected
with the intake of a turbine, means for
supplying air to the vacuum portion of
the Venturian tube, means to regulate said
supply of air, means to regulate and main-
tain predetermined pressures of ‘the gases,
said last mentioned means being adapted to
regulate the flow of said vaporized hydro-
carbon through said Venturian tube, and
means in said expanding portion of the tube
for igniting said mixture. =~

In testimony whereof I hereunto affix my
signature.

ALFRED SCHWARZ.
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