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ÅRT OE TREATING GASES ELECTRICALLY 
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To all whom it inay concern. 
Be it, known that I, INA (; Y MIos:1C: K?, 

electricial, a citize of Russia, resi«liung at 

Specification of Lettel's Patent. 
Application filed August 6, 1907, 

Patente Sept. 7, 1939. 
Serial No. 387,257, 

It is the object of the preset i venio t) 
produce gases such as oxids of it roge: ly 
electric process, whicl enables a nel larger 

(iambach, near Fribourg, in the Republic of tuality of oxids of nitrogen to be obtained 
Switzerland, have invented certain new and 
seful Improvements in the Art of Treating 

(iases Electrically; and I do hereby teclare 
the following to be a full, clear, and ex 
act, description of the invention, such as will 
enable others skilled in the art to which it, 
appertains to make and use the sale. 
This invention relates to the art of elec 

trolytically or electrosynthetically treating 
gases and the same has particular reference 
to the production of oxids of nitrogen by 
electric furnace methods, although the sanie 
may be used for the production of other 
gases. 

In the apparatus hitherto enployed for 
the production of oxids of nitrogen by elec 
tric process the cooling of the gases which 
have been under reaction and which leave 
the electric arc is effected by conducting 
through or past the flame a larger quantity 
than that which can enter into reaction, so 
that the gaseous products formed by the ac 
tion of the flame can cool directly after re 
action in mixing with these quantities of gas. 
Now it is to be borne in mind that a large 
portion of electric energy which is expended 
in these apparatus is necessary for impart 
ing to that portion of the gas passing 
through the apparatus and entering into re 
action, the high temperature required for 
this a reaction, while à flter the (elin) libert aire 
has been increased only a smaller portion of 
the electric energy is necessary for he chem 
cal reaction and is bound thereby. ("ale 
lation and practical experiments have show 
that, in order to insure a cooling of the gases 
to about 700° the quantity of gas employed 
c?nnot be much smaller than 2.5 n.º per 1 
kilowatt hour. If however the cooling to 
about 700. be not effected quickly enough 
decomposition of the nitrogen oxids inst 
formed immediately after the flane (ac 
tion is una voidable. It may be observed 
but so slowly that it is inot of practical in 
portance. The circumstance that large ex 
cesses of gas must be conveyed with the 
quantities of gas entering into reaction in 
Volves, as a consequence that it is not easily possible to obtain in the product leaving 
the apparatus more than 2% of nitric oxid 
of the total volume of gas given off. 

til the product leaving the apparat Is, 
(}ne for of apparat is et nodying this in 

vention is illustrated in the accompanying 
drawings, Figure being a longitudinal sec 
tion, and Fig. 2 a transverse section of the 
S). 

Of the two electrocles (, l, the ole at is of 
cylindrical fo'n loit l'unde« off at the lower' 
eld. While the other electrotte () is formed by a body containing a larger in be of pas 
sages communicating above and below with 
hollow cylinde's. Both (electrodes are a 1'- 
anged for being cooled by leans of a liquid, 
for example oil. Water, etc. a tube (, which is 
(opel at its lowy er ed extendling in to the 7 
electrole a learly to the point thereof, while 
ii) tle case of the electro de lo there is only 
a cooling jacket provided with an admission 
and a discharge pipe. The cooling of the 
electrode ( is elected by the admission of 
the cooling liquid through the title at 
tille discharge of the samle through the pipe 
d. The two electrodes are mutually iisi 
lated by means of the sleeve a which is ade 
of good insulating material. The electric 
(ellergy is supplied through cottic't ()'s f and 
(7. The surface ()f the electrode l, situated 
opposite the free end of the electrode it is 
flat and only slightly (istant from the 
foi'iller. As shown, said electrode, l, ex 
tei) is entirely across the frace chain or 
and fornis its lower en wall. The middle 
portion of the electrode () is surrounded by 
a coil which is intended to produce a pow 
trful illagnetic field. The lagnetic lies of 
force of this field a 'e vertical to the said 
flat surface of the electrode 7. The gases 
to be brought into reaction and require for 
the Cooling en ter through the pipe 7 pass the 
hollowy space surro) del by the electrole II, 
and force the ?ame against the surface of 
the elect 'ode (), pass through the flane an 

KO | 0) Q ut of the apparat is through the passages ???? that even at 700° decomposition may follow in the electrodel. The apparatus is specially 
suitable for Working under pressure. 
The action of the described apparatus is 

based on the observation of the following 
novel phenomena. If an electric flanne be 
produced in a powerful magnetic field e 
tween a plate shaped electrode, the surface 
of which is vertically intersected by the 
magnetic lines of forces, and a second elec 
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tiated vertically to and at a sight 
; fron ilis plate it will revolve intler 
ece of the magnetic field sweeping 
arly the whole exten of the piate 
electrocle. When the plate of the 
is looked at the impression made ( ) 

is that this plate is entirely covered 
flamme. . \,s the electric flamme 3 wees 
Whole tippe' surface of the electroe 
}rse from the piace of action (that 
wº i lhe [l::) (e) to the Inneta!!ic (roolingº 

by the 'olicts obtained through 
is exceedigly short, in (consecuence i 

l, as the gases are forcel violently 
the in eta llicº electrole this rooling of 
rel () (ly of the gases takes place ()- 
ly (o' si «denly after' tlhe reactio, lat 
tlh (" g:us lhas passedl the (elecºtiricº : rºxº ( )!” 
ind the (yuantity of gas serving for 
ling ('an be conside:'ably reduced. 
discharging passages are suitably 
ed so that the cooling of the gas to 
the telli): 't I", at which the gases 

di Will not decompose is possille. 
Ing tla i all ("odlitions ar el imensios 
able. only ; n.* of gas will le requireç 
Watt hour flame energy. 

liform : 'ea of passage for the 
the Zoie () reactic, the cantity of 

Lisit et p(':' kilo watt hor can be fir 
iltic'('d a 'c'o'clingly as the (lectrical 
expe (lead is greate'. The l'easion of 
hat the yelocity of tle ga; w hen the 
passage is uniform is the greater, the 
the (altity forced through per unit 

... and that correspondlingly the tinne } 
h the first cooling is effected by the 
(if the products of reaction with cold 
i shortel', all that also correspond 
) til greater velocity the earier the 
' cooling legis. In the case of alter 
citri'ent the ignition of the flame is 
at eve y alteration of the direction 

Cat:"l'ent between the elect rode (f aa?t : 
te of the electrocie b statect at the 
(lista ce the refron. and the fanne 

rol) this position which is vertica to 
it to a position in which it sweeps 

e plate and revolves describing the 
ei'elice of a blunted cone. In the 
(“ontinuous current the fanne when 
litect constantly retains its largest 
The heat given of from the elec 

lit from the cooling melia used in 
i(::) with the same can be utilized 
for various purposes. 
lect 'oles are preferably formed of 
litt if suitally protected, they may 
of iron or otherinetals which at the 
ine increase the magnetic lines of 
The electrode a the lower end of 
S 'olinle! o? might also be replaced 
le(" "Ole ha ving a central depression 
eil opposite the electrole i, or by 
suitably formed electrodes. Moré 

over instead of an electrocle li fu l'inished with 
a lage 1 tier of straight passages of cir 
cti lar cross sectio another electro le cotild be 
sell (yet formed with zigzag passages or 
ile like. This electrode miglt also be coin 
structed after the mannel of a flane the 
|boiler, so that a cooling liquid or vapo's 
cole be cause o circulate around pipes 
through which the gases would be carried 
(off. or it (“ollol lbe si tally constructe (! like a 
water tipe boiler. iurther a grid shaped 
elec l'Ole 1:1:(!e Of soll l): 1's of t;lbes throg 
w' hiel (') (oliga liluiil woollltl I't n: traight, be 
??) ) ???«. 

í í: ving now þ: 'li':larly e-('ribed and 
as(ertaihed the 11 at i 1’e of Iny said invention 
an el i wlhat lan er the sanne is to be per 
f ' ( . (le('li' e t ! at wat I (claim is :—— 
S LS S LGAgSLLS LLSS LS LA SaaH 

( ) f gases. tle ('onloitution. wit li a fu'nace 
ito wich the gases to be reated hay lpe 
lect, (f a pair () elect ' (les, one of which is 
a ''ange(! t 'as ve 'sely to til 4 directio: ( ) ' 
t'a vel (of it le gases in the firmace (humbe’’, 
: ) ( is provide with assages thi") gl: 
which the gases may flow", and calls for 
('}'eating a magnetic field for } o \ing the a '(' 
l'oj’hed between tlhe electr6 (les. 

2. In an electric frace for the treat met 
(if gases. he coin bination with a finace 
("liber, t ) ? a bir of el?4't rectes in sic fir 
nace clan le', one of sid electroles cen 
prising a relatively large mass of het-ces 

i etc:t i ve interial pro villed with operings 
til) '(ugl Which i he grases may pass away 
from the a 'c', neans for causing tie arc to 
nove, and means for supplying the gases to 
le treatedl to the f?r?n cei clann hr. 

:3. In an electric finale, the combination, 
with a furnace chamber, of a pair of elec. 
! l'ocles arranged on opposite sides of a plane 
t l'asverse to the frnace cambe, ne of 
said electrodes conprising a relatively large 
i hass of heat - conductive nuaterial provided! 
with (ellings through which the gases may 
lass away fron) the arc, means for easing 
tle a 'c' to love, and heals for supying 
the gases to be treated to said frace cham 
po ". 
4. In an electric furnace for treating 

gases, the combination with a firmace cha. 
ber of a perforated diaphragm of heat-com 
clicting material extending transversely of 
:said furnace chamber and serving {) ] } {? 
elect rode, leans for cooling the said elec 
i l'ode, a second electrocie facing the dia 
?lh i’agi elect l'ocle. Inneans for “asing the arc, 
formed between the eiectrodes to nove, an i 
leains fol' supplying gases to be treated to 

said fu'naxre clanabe“. 
5. In all electric furnace, the combination, 

with a fu'na ("e cha inbei", andl a heat-contet. 
ing diaphi'agni arranged transversely to the 
furnace chanibe' and provided with bassages 
for the exit of the gas iron the irc. sait 
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(liabl’agun serving as one electrode, of a sec 
ond elect rode facing the diaphragma elec 
trode, means for circulating a cooling fluid 
within the said second electrode, means for 
cooling the diaphragm electrode, means for 
'ausing the arc to move, and means for con 
ducting gases to be treated to the furnace 
(“hamber. 

(5. An electric furnace for treating gases, 
said furnace having an electrode extending 
entirely across the furnace chamber', form 
ing the end wall thereof and perforated to 
serve as an exit device for the treated gases. 

7. An electric furnace for treating gases, 
said furnace having an electrode extending 
(ntirely across the furnace chamber, forming 
the end wall thereof, and perforated? pro 
Vicled with a passage way for the exit of the 
treated gases, and leans for maintaining 
said elect rode relatively cool. 

S. Ail electric furnace for treating gases. 
sail furnace having a relatively large mass 
of heat -conducting material arranged to con 
tact with the gases inmediately upon their 
('xit from the arc. and means for maintain 
ing said heat-conducting material at a tem 
perature dess than tlhat of the gases in the 

;? ?`(“. 

$). I un an electric: frnace for trealing 

. " 

gases, an electrode extending etirely across 
the frnace chamber and arranged to serve 
as an exit device for the treated gases, and 
means for rotating the are formed on said 
electrode. 

10. The process of treating gases, which 
consists in conveying a current of gas trans 
versely through a rotating-electric arc and 
suddenly cooling substantially the entire 
body of said gases inmediately after they 
have passed the arc. 

11. The process of treating gases, which 
consists in conveying a gas current at a high 
Velocity transversely through a rotating 
electric arc and suddenly cooling substail 
tially the entire body of said gases inne 
diately after they have passed the arc. 

2. The process of treating gases, which 
consists in conveying a ('''ent of gas trans 
versely through a rotating electric are, and 
inlaintaining the gases which have passed the 
arc at a temperature not higher than 700° 
centigrade. 

In testimony whereof I affix inly signature 
in presence of two witnesses. 

| ( N A(Y MI ()S('I (XIKI. 
WWitnessces: 

FREDRI (:L. NA EE, , 
NA'T I A NA iË, I Euf 13.A. 
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