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To all whom it may concern:

Be it known that I, Dramz. o Hrisig, a
subject of the King of Italy, residing at
Rome, Italy, nrofessor of cherhistry, have
invented a certain new and useful Improved
Process for Oxidizing Atmospheric Nitrogen
by/ Hlectricity, of which the following is a
specification. .
~ This invention consists in employing an
electric high pressure flame arc blown in a
special manner by means of air for the pur-
pose of oxidizing atmospheric nitrogen..

s Referring to the accompanying drawings,
i i iagrammatic view illustrating
one modifica £ the invention. ¥ig. 2is
a section taken through the axes of the car-
bons and at right angles 1o the axes of the
nozzles of one form of apparatus for carrying
the invention inte effect. Fig. 8 is a section
of the same app

A B T 2.
Tig. 4 is a diag

tuson thehns A B
imatic view illustrating
another modifica {
5 1s a view simila

[ the invention. Tig.
zles arranged at ¢

Fig. 1, with the air noz-
trodes from that shown in said figure and
showing the shapa of the ares

CLet T E* (Fiz. 1) be electrodes of some
suitable material, such as water-cooled elec-
trodes for strong currents. As soon- as a’
current is suppiled from a suitable source,
for instance, an alternating current gen-
evator, of suffi t elect otrve force and
the electrodes able distance apart,
there takes p > weli-known manner
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a discharge i 'moof an arc perma-.
nently burning the. pointe of the,

electroides. It tently strong
current of air is proj ainst the said
are py means of fwo concentric

nozzies ed into
two wide |
along the ele
normal to the
flumnes or shea
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ensd outb along the

the current of air.
perature of the
speed with wh

the air passes
in

same, the nitrogen contained in the said aix
current enters in an ampls manner into com-
bination with t! ey wixed with if,
For practically ving out this process
the apparatus » WDly used is illustrated
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in Figs. 2 and 3, in which Fig. 3 is a sectioii

on line A—B of Tig. 2. TElectrodes E Tt
passing through insulating sléeves and pro-
vided with"a water-cooling device, project
into an iron furnace O, the walls of which
are lined inside with fire-proof bricks. - Be-
tween the electrodes and the fire-proof iining
there is left a narrow space up to which pro-
ject nozzles D secuired in the lateral walls of
the furnace.
their openings lie exactly opposite the space
between the electrodés where the arc forms.

Their. position is such that-
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The air is supplied to the nozzles at a pres-

sure of several atmospheres, it escapes from
the.same and modifies ini the hereinbefore-
mentioned manner the arc between the elec-
trodes into two sheaves of flames developing
upward and downward and then escapes
from the openings Z carrying with it oxids
of nitrogen. ' : .

If a single-phase alternating current is
used, the flame burning in such conditions
behaves like a series of explosions which
have the same periodicity as the number of
phases. The discharge takes place with loud

sound, which is an indication of the sudden- .

ness with which the temperature of the maes
of air rises on reaching the pressure required
for jumping over the discharge. This quick
fluctuation. of temperature %rings about a
great change in the electric resistance of the
mass of air and thus of the intensity of cur-
rent.  This is noticeable. by the great slip
between the current and the pressure-curves,
whereby an unfavorable utilization of the
electric installation would have been brought
about.
by the arrangement shown in Fig. 4 in which
the flame is produced between three elec-
trodes It B, E® by means of a three-phase
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This disadvantage can be obviated .-
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current, instead of by means of a single-phase -

current bétween two electrodés the air cur-

rent being projected against the arc by means -

of opposite congentric nozzles D't D? as be-
fore.
tage.. :

The quantity of
effective every moment, remains practically
constant, -the flame, however, continually
wanders in a circle from one pair of points to

1 the next, and is already operative betweén

one pair while the flame between the preced-
ing pair is not yet extingaished.” There is,
therefore, never a dead point such ss s to be
expected every time the pressure of & single
phase current becomes equal to ze10. lu

energy which becomes-
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- This results in the following advan-
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that way the efliciency is considerably in-
creased. - _ o :
Having now fully described my said inven-
“tion and the manner in which the same is to
be performed, what I claim and desire to pro-
tect by Letters Patent of the United States,
s:— .
1. A process for oxidizing atmospheric
nitrogen by electricity in which compressed
. air is (frojecte'd by two opposite nozzles ar-
.ranged in line, against an arc produced be-
“‘tween suitable electrodes, whereby two
sheaves of flame are produced which spread
qut along the electrodes in a plane normal to
4he direction of the nozzles.

the

. A process for oxidizing atmospheric ni-
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trogen by -clectricity. in which rompressed

air is projected by means of two opposite
nozzles arranged in line against an are pro-
duced. by s three-phase current between
three suitable clectrodes arranged at an an-
gle of 120° relatively to each other, wherehy
a flame disk is produced which spreads out

‘in a plane at a right angle to the axis of the

nozzle.

In testimony whereof I have aflixed my

signature in presence of two witnesses.
DEMETRIO HELBIG.
Witnesses:
A. Roag,.
Duriio NarDONIL
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