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METHOD AND APPARATUS FOR THE CARBYIVG OUT OF GAS REACTIONS BY MEANS
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‘Be it known that T GUSTM‘ “VACENEB, ﬂ

subject of the Emperor of (Germany, resid-

ing at Schlebusch-Manfort, Germany, havs
invented a new and useful Inmmvemem in
Vemous and Apparatus for the Car?’ymp'
Out of Gas Reactwns by Means of an Blec.

tric Are, of which the following is s full,

clear, and exact description, reference belng
had to the atcompanying drawings, Wmch
fmm a part of thig specification.

t has heretofore been tried to carry out

. gns reachons in the electrie arc in such man-
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aer that the gases to be treated are continu-

ously introduced under pressure to the stead-
ily burning ate in & clesed .receptacle and
hat the reaction mixture produced ig con-
tinuously passed into a second recepuacle in
which the gases are permitted to expand.
The pressure of the previously compressed
gases is still further increased by means of
the heating in the electric arc, thus alse

inereasing the speed of the current of the |

gases. This method however, is disadvan-
tageouq because, owing fo the high speed
of the current of the reaction gases continu-
ously introduced in the are and around the

same, strong whirls are formed to such an

extent thqt unsatisfactory concentrations
are obtained and the vields are relatively
low.

It is the purpose of the present invention
to overcome thege disadvantages.

The new method consists in introducing
into an air-tight, sealed, reaction receptacle
suceessive volumes of previously compressed
gases and in heating the same by means of
an arc drawn out as quickly as possible to

its fnll length each time o certain quantity

of the gases arp,mtroduced, and, when the
maximum pressure.is Obtained, suddenly ex-
panding the reaction mixture. In this man-
ner a fairly high pressure of the gases con-

‘e . . ‘. 1 . :
- tained in the reaction receptacle is obtained,

and the gases, suddenly tearing the elon-
gated arc, expand with great violence in an
explosive-like manner and immediately cool
very eflectively. By means of this method
and for the reason stated, a considerably
higher yiéld is obtained than heretofore.
The new method is especially suitable for
the production of the gases of oxid of nitro-
dgen from compressed air. Experiments

Specification of ’ietters'fl’atent‘

a‘tenﬂted@ct 31,1912,
‘Serial Ko. 681,761,

“phave. demonstmfed that it is advisable, and,

to get the best results, necessary that the arc,

-formed in the air tight closed reaction re-
~ceptacle, be- stretched to it¢ full length as
_quickly”as poqs1ble, s0 as to insure that the

entire volume of heat available shall act as
quickly as possible. In slowly stretching the
arc, a perceptible increase in pressure would
not take place, since, as experiments have

shown, the increase in pressure is always’

counteracted by a decrease in pressure_in
such manner that the heat which is added
each time is mostly used to overcome this
decrease in pressure. It has been also as-
certained, especially after the maximum

- pressure has been reached, even when the arc

over its entire length burns. steadily, that a
sudden stepwise decrease of the pressure
takes place.
must be taken that, when the maximum
pressure. is 1eached the expansion be

-brought about 1mmedlately

The attached drawing shows a preferred
form of apparatus embodymv my invention
and .suitable -for carrying out my new
method. The same fulfils all requirements
referred to above to the greatest extent and
works entirely automatically.

The reaction receptacle in this instance is
a quartz tube ¢ of heavy walls, which is.ca-
pable of withstanding’ high pressure and
high temperatures and which does not hav
to be cooled. This tube a is at top and bot-
tom sealed airtight by means of two metal

‘plates & and ¢, “these plates being tightly

pressed against the ground cross section sur-
faces of the tube by means of the ingulated

For this reason precautions

55

60

65

70

75

80

e 85

90

rods d. In the lower plate ¢ the rigid elec- .

.trode ¢ is placed, while the other‘electrode #

is arranged in such manner in the plate b
that the same can slide up and down, while
the joint is airtight. The upper electrode /

96

is fastened to the lower end of a rod g,

which-stides up and down in the guide tube
h screwed into the upper plate 6. The seal-
ing of the electrode f in the upper plate b
is effected by means of a stuffing box\i
TInsulated from the guide rod | g, a and con-
nected to the upper end of the latter, is tife

piston rod %, the piston ¢ of which moves .

air tight in the cylinder m. In the position
of the anparatus as shown in the drawmw

{ the elecmro . 7, together with the rods g 2 ’ind
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the cireulating channel w with which
evlinder m®is provided, t}’e air compr
in the upper part of the cyiinder passes,
ilating ‘channel. into the

mesns of this ciret

lower part of the C‘

the piston 7 te
sward, pressing f'u
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a cwrrent 2 1s '3' &
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ler, thereby caush
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‘c., ipward he-
q)a 3/. Jn h is manner

when the cock 4 is opened, in an
explosive like manner, with great Vlolence,
nd ilows into the container 5, which is
1bl > cooled with water, into which con-
' cmiing‘ liguid is introduced or
e 18 removed by means
pipe: ¢, and from whieli the reaction
are removed by means of suction
od by any desired means. By reason
¢ explosive-like expansion which suc-
the high pressure, & sudden drop in
ernture of the reaction mixture is
about, and the latler is immediately
sied very Intemsely in such manmner that

*re‘uest Gqsible stability of the endo-
: sonnds formed in the reaction
btained. As soon as the expan-
e, the are is rupturﬁd. and the
Lhe rods ¢ and %, drop in a

r*

ts spring, drawn from the

eans of
3 , and thus the circnit z is

(mta ct

o lig own gravity, drops from the coil 2,
and the exhanst cod\ 4 is again closed.
turing the further dropping of the elec-
frode 7 ihﬂ contact rod n again dips into the
mercury receptacle, thus closing the circuit
sning the cock ¢ and permitting a fresh
s of-compressed air to enter into the re-
“‘w‘nptnme @. Theoperation, as herein-
I is now vepen ed. The de-
o operates ou-
volumes of
: wted by the
e nmximnm pressure is
Tdeniy expanded.
usting the cm‘re\nondmg
, , it is veadily possible to ob-
tain the maximum pressure with any kind
of gases to be treated and to then immedi-
ately hring alout the expansion. The sue-
cessful execution of the process is not de-
pendent upon the employment of the par-
ticular apparatus described, nor upon the
employment of -glectro- m‘zfrnetlc means for
effecting the desaribed operation.
Having now fally deseribed my invention,

1 being hea

._.z

1,.#

what 1 claim and desire to protect by Lettexts

Putent, 1s:

1..’The method of wrrvmg out gas reae-
tions ‘ﬂuch consists in bringing a definite
voluine of compressed gas in ‘confinement
vnder the influence of an electric arc, and
while shutting off further ingress of gas,
naintaining the same under ‘the influence
@'f the are and thereby continuously heating
the same unﬁ'i 8 maximum pressuw 13

=

inres to s ndu nly e‘{pa}m and cool

The method of carrying ont gas reac-
which consists in 1’1‘1'0(71101110‘ a volume
mpressed gas into a receptacle of sub-
wtially unvarying ca*;ac'lt},g maintaining
same while confined therein under the

tion. The contact pin # is,

en. The iron core 3, merezere‘ owing:
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influence of the arcand thereby continuously | tions

heating the same untii a maximum pressure
is reached, and then permitting the reaction
mixture to expand and suddenly cool. :
3. The method of carrying out gas reac-
tions which consists in bringing a volpme of
compressed gas in confinement under the

‘influence of an electric arc, and while shut-

ting-off further 1ngress of gas, heating the
same until a maximum pressure 18 obtained,

and then releasing the same from confine:

" ment to permit sudden expansion and bring-
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ing the expanding gases under the influence |

of a cooling agency.

4. The method of carrying out gas reac.
tions which consists in bringing 2 volume of
compressed gas under the influence of an
electric arc, shutting off further ingress of
gas, drawing out the arc, and permitting
the reaction mixture to suddenly expand. -

“5. The method of carrying out gas reac-
tions which consists in bringing a volume
of compressed ges under the influence of an
electric arc, shutting off further ingress of
gas, .drawing out the are first slowly and
then rapidly, and then permitting the reac-
tion mixture to suddenly expand and cool.
6. The. method of carrying out gas reac
tioms which consists in bringing a voluime of
compressed gas under the influence of an

" electric arc, shutting off further ingress of

25

0

gas, causing the gas to draw out the are,
a1id then permitting the reaction mixture to
suddenly expand and cool. :

-7, The method of carrying out gas reac-
tions which consists in bringing a volume
of compressed gas under the infiuence of an

“glectric arc and causing the gas to act upon

an dlectrode to shut off further ingress of
gas and elongate the are, and then permit-

* fing the reaction ‘mixture to suddenly ex-
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tions -which consists
gas under the influence of 20 |

pand and cool. A ,

8, The method of carrying out gas reac-
tions which -consists in bringing & volume
of compressed gas under the infiuence of an
electric are, and causing the gas o act upon
an electrode to shut off rther ingress of
gas, clongate the . arc ” with accelerated
rapidity, and effect its own egress after =
maximum pressure is obtained, thereby

pressure to expand, rupture .the arc, and
suddenly cool. _

"9. The method of carrying out !
s in bringing a voiume
of compressed
clectric are, and cansing the gas o act upon
an electrode to cause the same to form the
arc, shut off further ingress of gas, elongats

the arc with scoelerated- rapidity, and then

expand, rupture the arc, escape and sud-’
fresh volume of’

denly cool, and permit & :
compressed gas to be brought: under

the in-
fluence of the eleciric.arc. ,

10, The method of ¢arrying oub gas resic- |

tively ra

per-

‘mitting the reaction mixture under high

g volume
cxice of 4n
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vith accelerafed rapidity,
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then expand, T0p:
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ne of comprasded
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der in which said piston moves having a by-
Pass therein, whereby the electrode 15 Der-
mitted to move rapidly, then retarded and
then again permitted to move rapidly, an
inlet to and an outlet from said receptacle,
and means controlled bv zai moving parts

wal
(oA AR Y

governing said inlet and ontlet, i
In testimony of which mvention, I have

1,089,851

hereunto set my hang, at Cologne,
3d day of November, 1911,

GUSTAV WAGE

1Za SoEwaRz,
Haws Dowosy,

on this

HER.




