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To all whom it may concern :

Be it known that I, Joser MucHEA, Te-
siding at 39 Wallgasse, Vienna VI, Austria,
have invented certain new and useful Im-

8 provements in and Relating to the Produc-
tion of Gas Mixtlures of Nitrogen and Car-

-bon Dioxide That are Deficient in Oxygen,

(for which I have filed applications in Aus-

tria, Dec. 3, 1917; Germany, Dec. 31, 1917,)
10 of which the following is a specification.

Gas mixtures of nitrogen and carbon di-
oxide which are deficient in oxygen are used
industrially in installations for the “fire-
proof” and “explosion proof” storage ot

18 highly inflammable liquids such as petrol,

. benzol, methylated spirits and the like, for

filling the hollow spaces in the storage ves-

sel above the liquid. These gas mixtures are

obtained with advantage during the combus-
20 tion of a hydrocarbon in an internal combus-
tion engine while work is performed. The
work obtained is utilized for storing the
waste gases in a compressed state in a col-
‘lecting vessel.

Protective gas producers of this type are
known and consist substantially of an inter-
nal combustion engine and a gas compressor
driven by it. Work is performed in the
combustion cylinder while in the compres-

30 sion cylinder the work performed is con-
verted into compression work,

The subject of the present invention is a
method and an apparatus for the produc-
tion of gas mixtures that are deficient in

85 oxygen, in which the combustion of the fuel
mixture and the compression of the burnt
gases is effected in a single cylinder. The
mvention consists in delivering the exhaust

ases in a compressed state from the work-
mg cylinder of an internal combustion en-

. gine, through a pressure regulator into a col-

ecting vessel. _

For carrying the method into effect an
internal combustion engine is used which, in

48 addition to the ordinary exhaust valve, is
fitted with a second exhaust valve which co-
acts with a loading device and is connected
up to a collecting vessel by means of delivery

ipe.

50 P 'Iin the drawing two constructional ex-
amples of the apparatus for carrying out
the method in accordance with the inven-
tion are shown diagrammatically along with
the indicator diagrams belonging thereto.

In the constructional form shown in Fig-
ures 1-3, @ is the cylinder of the internal
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combustion engine, b is the piston, g the
crank shaft, ¢ the suction valve and d the
usual exhaust valve. In addition to this ex-
haust valve, an exhaust valve % is provided 80
to which a pipe % is connected leading to a
cooling coil (not shown) and from thence
to a collecting vessel, likewise not shown.
A non-return valve ¢ is interposed in the
pipe % and behind this valve is fitted a pres-
sure regulator f which serves for the pur-
pose of maintaining a definite gas pressure
in the pipe 4. -

In the constructional form shown in Fig-
ures 4—6, the engine is also provided with
two exhaust valves, namely a normal ex-
haust valve d and a spring loaded exhaust
valve k. The two valves £ and d, however,
may also be positively controlled in a suit-
able manner.

In the constructional form shown in Fig.
1, contrary to the ordinary mode of opera-
tion, the usual exhaust stroke of the piston
is utilized as the compression stroke, where-
by the gases, which were expanded during
the expansion stroke are again compressed
and conveyed past the valve % by way of a
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‘suitably loaded non-return valve ¢ and the

pressure regulator f into a cooler and thence
into a collecting vessel. )

Shortly before the end of the compres-
sion period of the engine, i. e. before the
commencement of the next following suction
period the exhaust valve % is closed and the
second exhaust valve d opened in order to
free the compression space of the engine
completely from the burnt gases and to al-
low the pressure thereof.to drop, so that
during the next following suction period
fresh fuel mixtures can be sucked in with-
out reducing the volumetric efficiency of the
suction stroke, -

Behind the exhaust valve %, in the pipe 4,
a pressure is always maintained by means
of the pressure regulator f which pressure
is greater than the compression pressures
of the compressed combustible working
gases, this pressure being constantly main-
tained by the regulator f at a pressure which
is higher than the maximum compression
pressure of the compressed combustible gas
mixture. . :

Should a misfire take place, a combustible
gas miixture, i. e. a gas mixture which is
rich in oxygen, can never be forced into the
collecting vessel because the non-return
valve 4 cannot be opened. The protective
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gas apparatus will therefore be put out of
action when the production of a protec-
tive gas deficient in oxygen is not possible.

Figure 2 shows the diagram of the en-
gine when working normally, i. e. when de-
livering' waste gases which are deficient in
oxygen, and

Figure 8 the diagram in the case of a
misfire. ) _

At 1 the suction period commences, at 2
the compression of the charging mixture, at
3 the highest compression pressure is

- reached.  Ignition of the gas mixture now
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takes place; 4 being the commencement of
the expansion stroke, while at 5 the end of
the expansion is reached. At this point com-
mences the compression of the combustion
gases which are conveyed past the first ex-
haust valve % by way of the non-return

valve i through the pipe % into the collect-

ing vessel. .

After the flowing off of the compressed
gases the valve % closes and the normal ex-
haust valve d opens whereby, ithe waste
gases of the engine are completely expanded
and blown out, so that at the commencement
of the suction stroke at 1 charging mixture
can again be sucked in. _

In the diagram according to Figure 3, it
is shown that in the case of a misfire the fol-
lowing compression during the expulsion

stroke is not capable of overcoming the pres-

sure obtaining in the pipe behind the non-
return valve  ¢; the compressed unburnt
gases can only escape through the second
exhaust valve d into the atmosphere.

The mode of operation of the construc-
tional form of the engine according to Fig-
ure 4 differs from that of the constructional
form shown in Fig. 1 only in this that dur-
ing the exFlo'sion period the spring loaded

ve % opens at a definite pressure
corresponding to the spring loading and
allows a definite amount of protective gas to
flow off into the collecting vessel at a pres-
sure corresponding to the spring load.

_As compared with the protective gas en-
gine in Figure 1, in the engine according to
Figure 4 the work performed is of course
less owing to the lower pressures during the
expansion period, the work performed by
the engine can be regulated by adjusting
the spring loading of the valve % in such a
manner that the work performed is suf-
ficient to compress the sucked in combusti-
ble gas mixtures Fproperly. The two dia-

igures 5 and 6 illustrate
the cycle.

In the case of a misfire the gas will not

' reach. the pressure necessary to overcome

the spring loading of the valve %4 and in

consequence will be prevented from flowing
off into the protective gas collecting vessel.
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What I claim is:

1. An apparatus for the production of e

-gas mixtures that are deficient in oxygen,

comprising an internal combustion engine
and means for delivering the exhaust gases
from the working cylinder of the engine at,
a higheér pressure than the pressuré of the
combustible gas mixture at the end of the
compression stroke of the engine. .

2. An apparatus for the production of
gas mixtures that are deficient in oxygen,
comprising in combination, an internal com-
bustion engine, a collecting vessel and: a pres-
sure regulator for delivering the exhaust
gases from the working cylinder of the en-
gine into the collecting vessel at a ‘higher
pressure than the pressure of the combusti-
ble gas mixture at the end of the compres-
sion stroke of the engine.

8. A method for the production of gas
mixtures that are deficient in oxygen which
consists in compressing the burnt charge in
the working cylinder-of an internal combus-
tion engine at the end of the expansion stroke
to a higher pressure than the pressure
of the combustible gas mixture at the end of
the compression stroke and conveying the
compressed gases from the working cylinder
through a pressure regulator into a collect-
ing vessel.

4. An apparatus for the production of
gas mixtures that are deficient in oxygen, 98
comprising in combination, the working cyl-
inder of an internal combustion engine, two
exhaust valves provided on the said cylin-’
der, a collecting vessel, a pipe connecting
the collecting vessel with one of the exhaust 100
valves and means actuated by gas pressure
for preventing the overflow of unburnt
gases from the working cylinder to the col- .
Iecting vessel. o :

5. An apparatus for the production of 105
gas mixtures that are deficient in oxygen
comprising in combination, the working cyl-
inder of an internal combustion engine, two
exhaust valves provided in the said cylin-
der, a collecting vessel, a pipe connecting the 110
collecting vessel with one of the exhaust
valves, a pressure regulator arranged be-
hind the said exhaust valve and actuated by
the combustion gases escaping through -the
said exhaust valve, and means cooperating 115
with the pressure regulator for producing
a pressure which is higher than the normal .
compression pressure of the working cylin-
der as and for the purpose set forth.

In testimony whereof I have signed my 120
name to this specification.

JOSEF MUCHKA.

70

78

80

85

90

Witnesses :
- Hueo KeIx,.
Axron Kusik.




