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UnrTeD StaTEs PATENT OFFICE.

NICOLAAS VAN DER SLEEN AND AUGUST S«CHNELLER, OF ALFEN-
OUDSHOORN, NETHERLANDS, ’ASSIGN(){?S TO HERRY TINDAL,
OF AMSTERDAM, NETHERLANDS. '

APPARATUS FOR CAUSING CHEMICAL CHANGES IN GASES.

SPECIFICATION forming part of Letters Patent No. 58‘7,770, dated Augﬁst 10, 189%.

Application filed Jannary 18,1805, Serial Mo, 535,404, (Mo model) Patented in Germany Hovember 30, 1884, No, 83,3983 in
‘England December 1,1894, To. 23,297 ; in Belgium December 29, 1894, Ko, 113,388 in Italy December 29,1894, No. 421; °
in Switzerland Docember-29, 1894, No. 8,745 ; in Tuxemburg Deocember 28, 1894, No, 2,208 in Sweden December 29,1894,
No. 6,620 ; in Norway December 29, 1894, Fo. 4,183} in France December 29, 1894, Fo. 243,080 in Spain March 30,1895,
No. 16,792, and in Austria September 30, 1896, Wo. 453,618, . . :

. To all whom it may éoncern: o | by letting the gas treated already by one ap-
Be it known that weé, NICOLAAS VAN DER | paratus pass through one or more other ap-
SLEEN, chemist, and AUGUST SCHNELLER, en- | paratuses, but the quantity of ozone or other
_gineer, subjects of the Queen of the Nether- | gas produced by the second, third, &e., ap- 50
g lands, and residents of Alfen-Oudshoorn, in | paratus is far from being the same as that
the Kingdom of the Netherlands, have in- | produced by the first apparatus, provided the
vented an Improved Apparatus for Causing | quantity of energy ¢onsumed by the subse-
Chemical Changes of Gases by Dark Electrie | quentapparatuses is equal to that of the first.
_ Discharges; (for which patents have been ob- Aceording to the present invention any de- 55
16 tained in the following countries: Germany, sired coneentration of the ozone or other gas. '
Ng, 83,208, dated November 30, 1894; Bel- | produced by the stceessive application.of -
gium, No. 113,388, dated Pecember 29, 1804; | two or more apparatuses may be obtained by .
Italg, No. 421, Bd. 24, dated December 20, | inserting a cooling device between.oach of the .
- 1894; Switzerland, No. 9,745, dated Decem- electric gas-generating apparatuses.- "There- ‘60
15 ber 29, 1894; Luxemburg, No. 2,209, dated | fore the oxygen, air, or other gas or mixture’

December 29, 1894;. Sweden, No. 6,629, dated | of gas treated or producéd. by the first appa-
December 29, 1894; Norway, No. 4,183, dated | ratus and having reached a certain degree
December29, 1894; Trance, No. 243,080, dated of concentration is cooled beforeit is allowed
December 29, 1504; Spain, No. 16,792, dated | to enter the second apparatus. After the 65

20 March 30, 1895; Austria, No 8,518 /45, dated | concentration of the gas has been increased -

" September 30, 1895, and Great Britain, No. | by said second apparatus the said gas is again
23,297, dated December 1, 1894,) of which the | cooled before allowed to enter the third ap-
following is an exact specification. paratus, and so on. This procedure is to be

The apparatus known up tc now for caus- | well distinguished from that congisting in 7o
25 ing chemical changes of gases and mixtures cooling the discharging plates or poles of the
of gases—as, for instance, for ozonizing air | apparatus in that the said latter procedure
or oxygen—have in the practical use met with | is in some sorts of apparatuses necessary for

. general approval in that a continuous work- preventing the heated dielectrica from being
ing was made possible by them, and the quan- | destroyed by the electric current. Thereis, 75

30, tity of the ozone or other gas produced by | it is true, also an extremely slight cooling of
thém was, in fact, corresponding to the quan- | the gas gained by cooling the dielectrica, but

" ity of energy consumed. Therofore the pro- | that is not the purposﬁe of cooling the latter, .
duction of ozone or other gases by means of | In every process of chemieally changing a
dark_gleetric discharges conld be carried out | gas or gases by dark clectric discharges the 8¢’

35 on a commercial seale and with a favorable | energy of the latter is transformeéd not wholly
commercial result. ‘What, iowever, has not | into latent heat bound to the ozone or otlher
been attained up to now is bringing with the | gas, but part of said heat becomes sensible
expense. of a given quantity of energy the, and is communicated to the poles as wel?l as
quantity of gas preduced in correspondence ; to the air, oxygen, or other gis treated. 85

4o Yo the degree of concentration demanded-— - In cooling the poles there is destroyed the
that is to say, it has not been possible to. pro-'t heat imparted to the poles only. According
duce with the expense of a given ‘quantity of | to the present invention, lipwover, the hez!t
energy an equally great quantity of ozone or imparted to the air, oxygen, or other gas is - -
other gas if a greater degree of concentration | to be destroyed, too, before another treatment 9o

45 was demanded for the same. One has tried | within another apparatus can take plagé.
to obtain a greater degree of concentration | Cooling the “".‘19?,-'1.'1 apparatus withont a di-
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electric intermediate Jayer is not necessary
at all, as in apparatus of that kind the heaf-
ing cannot result in a-destruetion by sparks
getting through. - .

In comibinatien with the aforedescribed
first improvement the second improvement
consists in inserting in apparatus without a

dielectricintermediatelayer between one pole

of the apparatus and the high-tension trans-

former a column of liquid as.g specific resist-

ance for the purpose of preventing the forma
tion of a voliaic are or of spatrks thersby. 1It:

is known that the dark discharges may be se-
cured by inserting a registance of suitable
height without allowing sparks of a voltaic
are to come into existence. There was, how-
ever, the difficulty of keeping the said resist-
Wehave sue-
ceeded in working with a tension of sixty
thousand volts at a distance of fifty millime-
tersbetween the poles. The resistance ou ght
in this case to be chosen equal to twenty
megohms, With this arrangement thave is
obtained between the poles an extremiely in-
tense field of discharge, there being no sparks
or voltaic ares whateyer. Making such re-
sistances from'wire is practically as well as
commercially nearly an impossibility. Mak-
ing the said resistances from any other solid
material is hindered from the fact that the
very few appﬁrently suitable materials exigt-
ing are absoljitely unreliable with regard to
their constancy. We therefore manufasture
resistances of the required kind by the use of
distilled water, glycerin, or aleoholic selu-
tions, these being liguors of good eongtancy.
Resistances of this kind have proved well

- from a practical as well as from a commercial
‘point of view.
“contained in glass tubes connected at one end

The. liquors in question are

with the transformer and at the other end
with one pole of the discharging parts.

In order to make our invention more clear,
we refer to the accompanying drawings, in
which similar letters denote similar parts
throughout the several views, and in which—

Tigure 1 is'a perspective view of the whole
apparatus. Fig. 2 is a horizontal section

-through the right-hand portion of the lower

partof the apparatus, the séetion bein g taken
on line § 9 of Wigs. 3'and 4. Fig. 3is a ver-
tical longitudinal section through the left-
hand portion of the lower part of the appara-
tus.  Fig. 4 is a vertieal cross-seetion taken
on line 6 7 of Fig. 3, and Fig. 5 is a verticeal
cross-section through the whole apparatus.
The apparatus is constructed as follows:

"A Tongish casing a, having at oneé end an in-
o = b o

let-pipe b for the gas or gases to be treatod
and at the other end an outlet-pipe & for the
gas or gases treated, is by means of partition-
walls a' divided into a namber of chambers
e ¢ cf Figs. 2and 3. Said partition-walls
are perforated, and the second and third, the
fourth and fifth, and the sixth and seventh
are eonnected by parallel tubes d, serving as
passages for the gas on its way from one dis-

Mlowing through between the sai

charging-chambér to the next following one.
Each of the chambers containing said tubes
d is in communication with a pipe ¢, leading

- water inte said chambers, and with a pipe ¢,

leading that water againoff. The said pipes

d ‘are therefore constantly cooled while the-

gas is passing through them.

The discharging-plates Jf eontained within
the ehambers ¢’ ¢® ¢° ¢7 are hung in vertical
position to frames g, fixed to the lower ends

‘of rods &, held by thelid or cover of casing a.

(Compare Figs. 2, 8, and 5.) Each of said
dischax'ging-plapes is connected to the wmetal-

lic foot or base 7 of a glass tube k, Figs. 1 and.

5, containing the liguor forming the $pecific

' resistance aforementioned. T
Wires I, connected to wire m, Fig. 1, are,

hanging down into the liquor contained with-
in the tubes k. Said wire % is connected to
one end of the secondary coil of the trans.
former n. . The other end of said eail is con-
nected by means of the wire o to each of the
partition-walls @', whereby the circuit is com-
pleted. The dark or silent discharges will
thus “take place between the discharging-
plates f of each chamber and the partition-
walls forming the same, and 1he gas or gases

from one partition-wall to the other will thus

be caused to undergo the action of the eles-

tric discharges, so as to be chemically changed
in the desired way.

_ The gas to bé treated enters the apparatus
through pipe b and flows first into the fore
chamber ¢, from which it is distribnted by the
first partition- wall o', Fig. 2. After being
electrically treated within the first discharg-
ing-chamber ¢’ the gas, now more or less hot,
is led through the first coqling-chamber ¢2 or
throagh the pipes'd of the same, and after
having been cooled down to its former tem-
perature (or, perhaps, even to a still lower
one) the gas enters the. second discharging-
chamber ¢®. Owing to the low temperature
the ozohization of the gas will now be re-
peated with exactly the same effect—i. e., the
degree of coneentration will be doubled.
When the gas has passed all the discharging-
chambers, (four in the present case,) the de-
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gree of concentration will be the fou rfold of -

what it was in thé first chamber. .
We wish it to b understeod that the num-
ber of the discharging as well as of the eool-
ing chambers employed may be chosen as
desired or aceording to the degree of enncen-
tration demanded, and that, further, the cool-
ing devices used may be of any desired con-
struction. If there are used the cooling de-

vices shown in the drawings, the number and’

length of the pipes may be as desirad.

IMaving thus fally deseribed the nature of
ourinvention, what we desire tosecure by Let-

ters Patent of the United States is— .
1. Asameans for causing chemicalchanges
of gases, or mixtures of gases, by dark or

silent ¢lectrical discharges, the eombination

with two or mord electrical discharging appa-

130 -



587,770 °

ritiises containing each a number 6f sepa-’

rated electrodes
nected each to
- 'and electrodes

of the same polarity son-
a separate specific resistance,
of thé-other polarity, of cool-

g ing devices arranged so as to al ternato with

" said electrical discharging apparatuses, for
the purposs as deseribed. -

2. Asaméans foreausin g chemical changes

of gases or mixtares of gases by dark o silent

-

electriqidisc*lfarges,
.or more electrieal -

the combination with two
discharging apparatuses

' :containing each 'a number of sepatrated elec-

trodes of the same
- & 8eparate specific
vices arranged 8¢

polarity connectéd each to
resistance, of cooling de-

polarity being

arranged opposite to the edges of said former

- electrodes, for

-3, A

20

25

" - 8eparate specific
‘of eooling devices arran

the purpose ag deseribed.

82 means for eausin g chemieal changes
" .of gases or mixtures
-electric discharges,
_ Or more eléetrical
containing each
“trodes of thesame polarity connected each toa
7 resistance formed by liquor, -

of gases by dark or silent
the combination of swo
discharging apparatuses
a number of separated elee-

gedsoas to alternate

. ~Wwith said electrieal discharging apparatuses;,
;{he_el’gc_trode or _electmdes of the ot‘h’er,polarity

jo

séribed. -

4 Asa means for cansing

being arrangsd opposite to the edges of sajd
riter electrodes, for the purpese as de-

chemical changes

-of gases, ormixtures of gases, by dark or silent

35

two or more

tuses, of cooling

electrical ‘discharges, the combination with
discharging appara--

electrical
devices, arranged so as to

-alternate with said ele(:ti'ieal-dischm'girig ap-

. Pparatuses, an
.40

d containing each a number of

Pipes adapted tolead the gas from one of the
. 8aid apparatus to »
“eleetrodes of one polarity of

the next following one; the
each of the said

electrical diseharging apparatus being each

connected to
45 formed by ali

A Separate specific resistance
quor, the electrodes of the other

as’ to-alternate ‘with said.|.
‘eleetrical discharging_ apparatuses; the elee-
trode or electrodes of the other

b1

polarity having no such resistances connect-

ed to them, for the purpose as deseribed.
5. Asa means for causing chemical changes

of gases or mixtures of gases by dark or silent:
arges, the combination with two

electrie disch
ar-more olectrical
containing each
trodesof thesam

diseharging

e polarity connected each ftog

separate specific resistance formed by liquor, |

of cooling devices containing each a number
of pipes adapted to lead

-nextfollowing one; the electrode or electrodes

of the other polarify of the said apparatuses
being arranged opposite to the edges of said
former ‘electrodes, for ‘the purpose as de-
scribed. : :

changes of gases, or mix
or siléent electric discharges, the combination
with two or more electrieal discharging-cham-
bers containing each a number of parallel
separated electrodes of

formed by ligior,

discharging-ch_zpmbers, and containing each
.& number of pipes

the same polarity con-

nectéd each to o separabe specifie resistance:
of cuoling-chambers ar-’
ranged so as to alternate with said electrical -

50

'S apparatuses, -
a number of separated elec-.

55

the gas from one of .
said electrical discharging apparatuses to the -

6o

6. In an apparatus for c}iusing chemical -
tures of gases by dark -

63 -

70

adapted to lead the gas -

from one of the said discharging-chambersto )

the next following one; the electrode or elec-
trodes of the other polarity of the discharg-
ing-chambers forming
tween said latter chambers
chambers, angd supporting the
the latter, substantially and
‘as deseribed. - : G
In testimony whereof we have signed this

for the purpose

Ing withesses,

NICOLAAS VAN DER SLEEN.
- AUGUST SCINELLER:
. Witnesses: -~ . .
' ARTHUR "ALBERT STOKES,
AUGUST SIEGFRIED DOER.
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the partition-walls be-
and said cooling- . .‘
pipes passing -

8o

speeificdtion in the presence of two subserib-




