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To...all whom it may concern: ... 
Be it known that , GUSTA'y WAGENER, i. 

subject of the Emperor of Germany, resid: 
ing at Schlebusch-Manfort, Germany, havé 
lethods and Apparatus for the Carrying 
Cut of Gas Reactions by Means of an Elec 
tric Are, of which the following is a fuli, 
clear, and exact description, ireference being 
had to the accompanying drawings, which 
fornia, part of this specification. . . 
gas reactions in the electric arc in such man 
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- 8 rtained in the reaction receptacle is obtained, 

inter that the gases to be treated are continu 
ously introduced under pressure to the stead 
ily burning are in a closed receptacle and 
that the reaction mixture produced is con 
tinuously passed into a second receptacle 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 also 
increasing the speed of the current of the 
gases. This method, however, is disadvan 
tageous because, owing to 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 that unsatisfactory concentrations 
are obtained and the yields are relatively 
loy. 

It is the purpose of the present invention 
to overcome these disadvantages. 
The new method consists in introducing 

into an air-tight, sealed, reaction receptacle 
successive volunaes of previously compressed 
gases and in heating the same by means of 
an are drawn out as quickly as possible to 
its full length each tine a certain quantity 
of the gases ar, introduced, and, when the 
maximum press tre.is obtained, suddenly ex 
panding the reaction mixture. In this man 
ner a fairly high pressure of the gases con 

i 

t has heretofore been tried to carry out 

and the gases, suddenly tearing the elon 
gated arc, expand with great violence in an 
explosive-like manner and immediately cool 
very effectively. By means of this method 
and for the reason stated, a considerably 
higher yield is obtained than heretofore. 
The new method is especially suitable for 

the production of the gases of oxid of nitro 
gen from compressed air. Experiments i. 

invented a new and useful Improvement in 

have demonstrated that it is advisable, and, 
to get the best results, necessary that, the arc, 
forined in the air tight closed reaction re 
ceptacle, be stretched to its full length as 
quickly as possible, so 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 are 
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 reached, the expansion be 
brought about immediately. 
The attached drawing shows a preferred 

form of apparatus embodying 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 a of heavy walls, which is ca 
pable of withstanding high pressure and 
high temperatures and which does not have 
to be cooled. This tube a is at top and bot 
tom sealed airtight by means of two metal 
plates b and c, these plates being tightly 
pressed against the ground cross section sur 
faces of the tube by means of the insulated 

For this reason precautions. 
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rods d. In the lower plate a the rigid elec- . 
trode e is placed, while the other'electrode f 
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 f 95 
is fastened to the lower end of a rod g, 
which sides up and down in the guide tube 
h, screwed into the upper plate b. The seal 
ing of the electrode fin the upper plate b 
is effected by means of a stuffing box\i. 

insulated from the guide rod g, and con 
nected to the upper end of the latter, is the 
piston rod i, the piston l of which moves. 
air tight in the cylinder n. In the position 
of the aparatus as shown in the drawing, 

a & i", together with the rods g and es. : : 
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with the Ipper ei; it of the ri 

pands, when the cock 4 is opened, in an 
explosive like manner, with great violence 

i and fiosys into the container 5, which is 
suitably cooled with water, into which con 

re: the cooing liquid is introduced or 
ich the same is removed by means 

of the pipes 6, and from whici the reaction 
ducts are removed by means of suction 

FC duced by any desired means. By reason 
of the explosive-like expansion which suc 
ceeds the high pressure, a sudden drop in 

erature of the reaction mixture is 
about, and the atter is immediately 

very intensely in such manner that 
possible stability of the endo 
polands formed in the reaction 
itained. As soon as the expain 

biace, the arc is ruptured, and the 
with the rods g and A, drop in a 

s irection. The contact pin a is, 
ly leans of its spring, drawn from the 
contact strip g, and thus the circuit 2 is 

y it, drop it 
cio Silvic love: 

it fairly qu 
ened to i.i. 
Jercity 

io is own gravity, drops from the coil 2, 
and the exharast cock 4 is again closed. 
illring the further dropping of the elec 
trode f the contact rod n again dips into the 
arcury receptacle, thus closing the circuit 

aning the cock it and permitting a fresh 
(f-coni pressed air to enter into the re 
receptacle (7. The operation, as herein 

ribed is now repeated. The de 
afore, operates ea 

volumes of 
being heated by the 

: maximum pressure is 
Sicideny expanded. 
listing the corresponding 

; : Tataets, it is readily possible to ob 
fail the maximum pressure with any kind 
of gases to be treated and to then immedi 
ately bring alijout the expansion. The Suc 
elessful execution of the process is not de 
pendent upon the employment of the par 
ticular apparatus described, nor upon the 
in ploy-ent of -electro-magnetic means for 
effecting the described operation. 

Having now fally described my invention, 
what I claim and desire to protect by Letters 
Patent. is: if 

1...The method of carrying out gas reac 
tions which consists in bringing a definite 
volitime of compressed gas in confinement 
inder the influence of an electric arc, and 
while shitting off further ingress of gas, 
maintaining the same under the influence 
of the arc and thereby continuously heating 
the same until a maximum pressure is 

d, and then permitting the reaction 
fires to suddenly expand and cool. 
The method of carrying out gas reac 
which consists in introducing a volume 
misressed gas into a receptacle of sub 

Faitially. Invarying capacity, maintaining 
e same while confined therein under the 

ii i t . 
eciate is 

suickly upwardi hioviing 
layed until it reaches in 

is gas mixture to its high 
soon is the piston passes the - “. . 
the circulating channel with which 
cylinder n is provided, the air compi 
in the upper part of the cylinder passes, 
area is of this ci"ciating channel. ii) to the 
in war part of the cylinder, rehy causii 
the piston to again in ove tiery (tickly if 
w: I'd, pressing the pin contact upward be 
tween the contact, strips f, in this rainier 
a cirrent 2 is { tin login the histi 
: Inc. :til 2, wi er tickly draws 
it is core 3 this 

er, the i 

is: S. 

Ci 

i pi a 7 on 

ef. By correctly a disti 
i le fock - will i? 

he that the maxi 
is present in the 
reaction mixture, 

s 

ken. The iron core 3, therefore, owing: 
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influence of the arc and thereby continuously 
heating the same untii a maximum pressure 
is reached, and then permitting the reaction 
mixture to expand and suddenly cool. 

expand, rupture the arc, escape and sud 
denly cool, and permit is fresh volume of 
compressed gas to be brought under the in 
fluence of the electric arc. 65 10. The method of carrying out gas reac 

ti tigs; iiicii consists in bringing a volune of €oiapi essed gas under the infielice of an 
electric arc, and calising the gas to act upon 
an electricle to cause the same to shutoff 

5 8. The method of carrying out gas reac-litre ingress of gas, and . Successively to 
tions which consists in bringing a volume of elongate the arc with accelerated rapidity, compressed gas in confinement under the retard is elongation, and renew its reli 
influence of an electric arc, and while shut- f tively rapid elongation, to then expand, rip 
ting off further ingress of gas, heating the ture the arc, escape and suddenly cool, and 

to same until a maximum pressure is obtained, to then permit fresh volume of compressed 75 
and then releasing the same from confine- gas to be brought under the influence of the 
ment to permit sudden expansion and bring- electric arc. --. ing the expanding gases under the influence . . ii. The method of carrying G.It gas reac 
of a cooling agency. tions which consists in bringi definit 

15 4. The method of carrying out gas reac- quantity of gas to be treated t 
tions which consists in bringing a volume of fluence of an electric arc. per initing 
compressed gas under the influence of an definite (jilantity of gas to be { C 
electric arc, shutting off further ingress of then the reactici inixture to suddeniy ex 
gas, drawing out the arc, and permitting d in like mainiae succes 

20 the reaction mixture to suddenly expand. rately sir. definite 35 
5. The method of carrying out gas reac 

tions which consists in bringing a volume Ozit gas 
of compressed gas under the influence of an reactions : - 
electric arc, shutting of further ingress of action rece 

25 gas, drawing out the arc first siowly and One of whi l then rapidly, and then permitting the reac- an outliet from said recept: tion mixture to suddenly expand and cool. 13. An apparatus for carrying out gas 
6. The method of carrying out gas reac: reactions which consists of an air tight re 

tions which consists in bringing a volume of action receptacie, arc iight, eiec there 
30 compressed gas under the influence of an in, one of which is abvable, an 

electric arc, shutting off further ingress of trolled by the Royable eiectro 
gas, causing the gas to draw out the arc, gas to be --- 
and then permitting the reaction mixture to further is { suddenly expand and cool. - iC eScape, , fresh Sugpig of g: 

85 7. The method of carrying out gas reac- to be trea. e recepta e2. Gi 
tions which consists in bringing a volune 14. An S for carrying out g2S 
of compressed gas under the influence of an reactions consists Ci in air fight re. 
electric arc and causing the gas to act upon action rece c light electrodes there 
an électrode to shut off further ingress of in, one of 5 loyable. ::iii. 2; inief, 

40 gas and elongate the arc, and then permit- pipe, an out waives in saic es, and 3.38 
ting the reaction mixture to suddenly ex- means cointroiled joy the no yabie cisctrode 
pand and cool. . . . . governing the o, i ciosig oi said 
8. The method of carrying out gas reac- valves. tions which consists in bringing a yolume carrying Oist gas re 

45 of compressed gas under the influence of an sis of a tick Cartz tube, 3.0 
electric arc, and causing the gas to act upon air tight closures therefoi at aid 
an electrode to shut off further ingress of bottom thereof. : { elect: 'ein; 
gas, ellingate the arc with accelerated {}ne Cf 
rapidity, and effect its own egress after : 

50 maximum pressure is obtained, thereby per 
mitting the reaction mixture under high pressure to expand, rupture the arc, and 16. An appas's, its for ca:'yi, 
Suddenly cool. actions which consists oil 

9. The method of carrying out gas reac- ion receptacle, arc ligh 
55tions which consists in bringing a volune one of whici i of compressed gas under the infrience of an outlet froii. 3 ages: 

electric arc, and causing the gas to act upon y rr. actic cir 
an electrode to cause the same to form the arc, shut off further ingress of gas, elongate in gains go e II Csaile e 

60 the arc with accelerated rapidity, and then open and ciose cits. i.35 'i. Ali ap or carrying - a 

acticis. whi is of an air 
tion rece rc light eiectroc 
one of sy Sinovable, and a 
nected Sith the movable electrocis, 2, cylin- 80 
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(2. 3,039,85. 

der in which said piston moves having a by- hereunto set say hand, at Cologne, on this pass therein, whereby the electrode is per- 3d day of November, 1911. mitted to move rapidly, then retarded and 
then again permitted to move rapidly, an - GUSTAW WAGEER, inlet to and an outlet fron said receptacle, 
and means controlled by said moving parts 
governing said inlet and outlet, 

In testimony of which invertica, i have 

5 

Wittnesses: 

  


