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Cur invention relates to internal combus-
tion engines and more especially those used
on motor cars, flying machines, and the like,
and the object of our invention is to produce

G an engine in which heavy fuel oils can be
used, instead of the highly volatile fuel oils,
such as benzene, gasoline, and the like, which
easily expl-de often resulting in serious ac-
cidents. Also, heavy fuel oils are notably

0 cl.llea.per in operation than the lighter fuel
oils.

In the modern internal combustion engines
used on motor cars, flying machines, and the
like, the air is mixed with the fuel outside

5 of the engine cylinder, the mixture being ef-
fected by the air current produced by the
suction. ~This, however, requires easy gasi-
fication of the fuel, both when in a cold or
heated state, and also requires that no residue

0 is left behind which may result in stoppage,

or other disturbances.

The. combustion engine embodying the
present invention, comprises as an inherent
1{l)a-rt of the engine a gasifier for gasifyini

eavy fuel oils, so constructed and arrange
that the fuel, during the compression stroke,
that is, after having previously been intro-
guged mto the engine, is atomized and gasi-
ed.

The appended drawing in which by way of
illustration we have shown our invention,
shows in section the head of a cylinder of an
internal combustion engine embodying the
invention.

In the drawing, 1 designated the engine
cylinder and 2 the piston provided with the
rings 3. At 4 is shown the compression
space within the cylinder and at 5 is desig-
nated the explosion chamber which commu-

_nicates with the compression space 4 through
‘a bore 6 which preferably is of inwardly flax-
ing or increasing cross sectional area toward
the compression space, the explosion chamber
on the other hand being of outwardly flaring

(%

- is 'designated a fuel supply bore opening

into the explosion chamber 5 near its inner
end and having connected therewith a fuel
supply pipe 8 with which is connected a
fuel injection pump (not shown). As illus-

formation at its inner end as shown. At 7

trated, the bore 7 is disposed a slight distance
outwardly with respect to the outer end
of the bore 6 and opens into the explosion
chamber through the outwardly flaring inner
end portion of said explosion chamber. In
addition, a bore 9 connects the bore 7
with the bore 6. Furthermore, the explo-

_sion chamber housing 10 preferably is

provided with heat dissipating ribs 11 and
with a threaded opening into which is
screwed a spark plug 13, while adjust-
ably mounted in any suitable manner in
said housing, or in a part thereot, is a valve
12 the inner end of which is adapted for co-
operation with the outer end portion of the

“bore 6 to reduce the effective cross sectional

area thereof to facilitate starting of the en-
gine. However, said valve is used only dur-
ing starting and after the engine has com-
menced to operate the valve is substantially
completely withdrawn from the explosion
chamber.

The operation is as follows:

During the compression stroke of the pis-
ton 2, the air previously introduced into the
cylinder 1 is compressed in the space 4 and
forced through the bore 6 into the explosion
chamber 5, entering said chamber in the form
of a jet of air which has the effect of produc-
ing a suction action immediately adjacent to
and around the outer end of the bore 6.

Therefore, as fuel is simultaneously admitted

at a certain time during the compression
stroke into the explosion chamber through
the bore 7, the suction produced by the air
jet enterin
6, combineg with the weight of the fuel and
the ountward flare of the explosion chamber,
causes the fuel to spread around and to be
caught by the air jet, atomized thereby and
ropelled therewith into the explosion cham-

T.

When the piston 2 is substantially at the
outer end of its stroke the mixture of fuel and
air within the explosion chamber is ignited,
with the result of causing a high temperature
and pressure within the explosion chamber
and_consequent propulsion of the gases of
combustion at high speed through the bore 6
into the outer end of the cylinder 2 where,
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after a very intimate mixture with the air
therein, complete combustion takes place and
the piston is driven inward.

Beecause of the throttling effect of the noz-

_zle-like bore 6 the pressure in the cylinder 1

grows more slowly than in an ordinary in-
térnal combustion engine, with the result that
the present engine operates without knocks.

‘While the compression of the fuel mixture
may be carried to the point of self-ignition,
normally the compression is carried only so
far that self ignition is prevented, or is pos-
sible only when the engine is very hot, in
which case the ignition by the spark plug 13
may be cut out. :

In order to quickly start the engine when
the same is cold the effective cross sectional
area of the bore 6 is initially decreased by
the valve 12, the result being a particularly
thorough atomization of the fuel by the in-
creased high velocity flow of the air jet en-
tering the explosion chamber at the outer end
of the restricted bore 6. After the engine has
started the valve 12 is as aforesaid substan-
tially completely withdrawn from- the ex-
plosion chamber to permit an uninterrupted
flow of air through the bore 6 into the ex-
plosion chamber and to render available sub-
stantially the full capacity of the explosion
chamber to receive fuel and air.

The bore 9 provides for the supply of a cer-
tain amount of fuel directly into the bore 6.

An internal combustion engine embodying
the present invention has the following ad-
vantages: '

1. The engine can be operated with any
kind of a fuel, the explosion of the mixture
being insured.

9. Low compression with the result that
the piston can be easily kept tight.

8. The nozzle-like bore between the ex-
‘plosion chamber and the compression space
having a throttling effect prevents a sudden
pressure increase In the engine cylinder in-
suring quiet operation.

4. The operation of the engine is safe, be-
cause the fuel pump introduces the fuel at
low pressure as it does not have to atomize
the fuel.

5. The engine starts easily, as compared
‘with an engine of the Diesel type, because a

* spark-plug is provided for igniting the mix-
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‘ture.

While we have particularly described and
illustrated an embodiment of our invention,
we do not limit ourselves thereto, as our in-
vention in the broader sense permits of va-
riations without a departure from the essence
of the invention.

We claim:

1. An internal combustion engine com-
prising a cylinder having a compression space
at its outer end, a piston reciprocal within
said cylinder, a housing provided with an
explosion chamber in communication through
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a bore with said compression space, said
housing having a fuel supply passage open-
ing into said explosion chamber outwardly
of the outer end of said bore, and manually
operable means for reducing the effective
cross sectional area of said bore to facilitate
starting of the engine.

2. An internal combustion engine compris-
ing a cylinder having a compression space at
its outer end, a piston reciprocal within said
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cylinder, a housing provided with an ex-

plosion chamber in communication at its in-
ner end through a bore with said compression
space, said bore being of increasing cross sec-
tional area toward the compression space,
the inner end portion of said explosion cham-
ber being of outwardly flaring form, and
said housing having a fuel inlet passage open-
ing into said explosion chamber through the
outwardly flared inner portion of the latter
adjacent to the outer end of said bore.

8. An internal combustion engine compris-
ing a cylinder having a compression space at
its outer end, a piston reciprocal within said
cylinder, and a housing provided with an ex-
plosion chamber in communication at its in-
ner end through a bore with said compres-
sion space, sald housing further having a
fuel inlet passage opening into said explosion
chamber adjacent to and outwardly of the
outer end of said bore and substantially at
right angles to said bore.

4. An internal combustion engine compris-
ing a cylinder having a compression space at
its outer end, a piston reciprocal within said
cylinder, and a housing provided with an
explosion chamber in communication at its
inner end through a bore with said compres-
sion space, the inner end portion of said ex-
plosion chamber being of outwardly flaring
form, and said housing further having a fuel
inlet passage opening into said explosion
chamber through the outwardly flared inner
end portion thereof adjacent to and substan-
tially at right angles to said bore.

5. An internal combustion engine as set
forth in claim 1 in which the fuel passage is
directly connected by another passage with
the bore.

6. An internal combustion engine accord-
ing to claim 8 in which a manually operable
valve is provided for reducing the effective
cross sectional area of the bore.

In testimony whereof we affix our signa-

tures.
EUGEN THOMAS.
ROBERT STUHR.
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