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SPECIFICATION forming part of Le-,_tters Patent N o 871,507, dated _April 9, 1901.
A.pplica.tiuﬁ filed August 28, 1899, Berial No. 728,862. (No _mﬁ'del.}_

To all whom it may concern:

Be it known that I, REGINALD JOHN Y AR-
NOLD,chemist;a subject of the Queen of Great
Britain and Ireland,and a resident of 44 Stern-
hold avenue, Streatham, county of Surrey,
England, have invented certain new and use-
ful Improvements in Apparatus for Electro-

lyzing or Electrically Treating Gases and.

Gaseous Mixtures or Compounds, (for which
I have filed applications for patents in Great
Britain on February 6, 1899; in" Belgium on
June 28, 1899; in France on July 6, 1899, and
in Germany on July 15, 1899,) of which the

following is & specification, such as will en-

I5

able others skilled in the art to which it ap-
pertains to make and use the same.

- This invention relates to improved appa-
ratus to be employed in $¢he electrical treat-

ment of air for, converting the contained

25

oxygen into the allotropic form known as
‘“ozone ” and of other gases or gaseous mix-
tures or compounds for electrolyzing or ef-
fecting the allotropic modification thereof.
The improved apparatus is characterized
by acombination of electrodes and interposed
dielectrics in which a plurality of dielectrices
of a higher dielectric capacity than that of

~ the air or gas to be treated and respectively
- geparated or spaced apart by distance-pieces

30

also of a higher dielectric capacity than that
of the air or gas under treatment is interposed
between a pair or between each two adjacent
ones of a series of electrodesin circuit with a

source of electric energy in such a manner as

35

to form an air or gas channel, respectively,
between each two adjacent dielectrics and

‘between each adjacent dielectric and elec-

40

trode and a consequent plurality of such air
or gas channels alternmating with such plu-
rality of dielectrics between adjacent  elec-
trodes, so that an electric discharge between
adjacent electrodes will be caused to pass
through a plurality. of separating or inter-

‘posed and respectively separated dielectrics

45

and across a plurality of air or gas channels

- of less dielectric capacity alternating there-
~with.

~ On the accompanying drawings, Figures 1

-~ to 3 represent the apparatus in three modifi-

50

cations of cylindrical form, in transverse sec-
tion, respectively, through 11, 2 2, and 3 3,
Figs. 4 to 6, showing a pair of electrodes with

I

' an interposed plurality of respectively sepa-

rated channel-forming dielectrics. Figs. 4to

6 representlongitudinal sections of Figs. 1 to

3, respectively, through44,55,and 66. Fig.
7 represents a longitadinal section of Figs. 1
to 3 through 7 7. Fig. 8 represents the ap-
paratus, in flat form, in transverse section

through 8 8, Fig. 9. Fig. 9 represents a lon- 6o

gitudinalsection through 9 9, Fig. 8. Fig. 10
represents the apparatus, in flat form, in
transverse section through 10 10, Fig. 11,
showing a series of electrodes with an inter-
posed plurality of respectively separated
channel-forming dielectrics between each
two adjacent electrodes; and Fig. 11 repre-
sents a longitudinal section through 11 11,
Fig. 10.

a represents the channel - forming dielec-

55

65

70

tries; d, the distance - pieces separating the -

same; b, the inclosing or covering electrodes,
and ¢ the air or gas channels formed by the
parts a b d. |

The dielectrics
or any other suitable substance of a higher
dielectric eapacity than that of the air or gas

tance or separating pieces d, which in the flat
forms of the apparatus also aid in forming

the air or gas channels, may also consist of
the same substance as that of the dielectrics

a or of any other suitable substance of a
higher dielectric capacity than that of the
air or gas to be treated in the apparatus.

In the improved apparatus a plurality of
the dielectries arranged cylindrically or flat-
wise, as represented, or otherwise and hori-

zontally, vertically, or otherwise in parallel

and equidistant relation, separated or spaced
apart by the distance-pieces d, is interposed
between a pair of electrodes b, Figs. 1to 9, or

between each two adjacent ones of aseriesof

o may consist of glass, miea,.

75

to be treated in the apparatus, and-the dis-

80

GO

electrodes b, Figs. 10 and 11, in circuit with -

a source of electric energy in such a manner
as to form an air or gas channel ¢, respec-

95

tively, between each two adjacent dielectrics

and between each adjacent dielectric and
electrode, and a consequent plurality of such
air or gas channels alternating with such plu-
rality of dielectrics between adjacent elec-
trodes, so that an electric dischargeé between
adjacent electrodes will be caused to pass
through a plurality of separating or inter-

I100
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‘posed and re&peclﬁiﬁely separated _diel'éetfii}fs .
and across a plurality of air or gas channels
of less dielectric capacity alternating there-

with. S -
I am aware that in apparatus hitherto used

for the purpose of the invention combinations |
of alternating electrodes and dielectrics have

‘been’  employed, so arranged either so that |
but a single air or gas channel is formed be- |

Lween adjacentelectrodes, between one there-

of and the interposed dieleetric, or-so that |
‘but two such channels are formed between |
~ adjacent electrodes, one between each there-
- of ‘and the interposed dielectric; but such |
arrangements are subject to the practical dis-
‘advantages of an excessive electrode or dis-
- charging surface in, proportion to the air ca-
- pacity, a corresponding low-current density,

& considerable fall of potential difference be-

20

25

the gas’ under treatment. Al _
vantages are avoided in the improved appa-

tween the electrodes and ununiformity of
~discharge, resulting in a relatively low electro-

chemical efficiency of action on the air or gas

-under treatment, and a correspondingly poor

result as regards the ozonizing of the air or
the other desired allotropic modification of
All these disad-

‘ratus, which is of advantage in relation to

30

35

such existing apparatus in that in apparatus
of the corresponding air capacity and worked
under a current of the corresponding electric
potential the improved apparatus has a con-

siderable less electrode or discharging area in

proportion to the air capacity, a correspond-

ingly-increased density of discharging-cur- |

rent perunitof discharging area, and a more

~uniform discharge through the air or gas un-

der treatment, and also more constantly main-
tains the electric potential and lessens the

liability of short-circuiting,and thus produces
- a higher electrochemical efficiency of action

- on the air or gas under treatment and a pro-

45

portionately-increased ozonizing of the air or

other allotropic modification of the gas, as

the case may be, whereby the cheinical ac-
tivity of such produets will be more highly

~1necreased and their utilization in the arts will

50

be considerably extended.

- The improved apparatus alsb, enables high |

potential alternating or pulsating currents of

electricity to be employed in effecting the ob- |

What I claim as my invention, and desire -

tential electric induction - discharges to be
‘readily propagated between electrodes placed .. .
ab a distance apart, across which a like dis-

charge could not be propagated in said exist- .

’

to secure by Letters Patent, is—

energy, of a plurality of respectively sepa-
rated channel-forming dielectries interposed
‘between each two adjacent electrodes'and so *
‘arranged as to form an air or gas channel be--
tween each two adjacent dielectrics and be-
tween each adjacent dielectri¢ and electrode
and so as-to divide the space between adja-

L. Inanapparatus for electrolyzing or-elec- 60
trically treating gases and gaseous wixtures = .
-or compounds, the combination with elec--
‘trodes in cireuit with a source. of ‘electrical .

cent e"le_et-i'()des- into a fp[’u mht}"’fﬂﬂchmror S

2. Inanapparatus fOI‘elthmlFZlﬂgﬂrelBG“

gas channels alternating with such plurality
of dielectrics, substantially as shown and de-

8eribed.. oL AR T
15

trically treating gases and gaseous mixtures

or compounds, the combination with a plu-

rality of independent gas chambers or pas-
sages for the passage of the gas, the walls of

which ehambers are formed of dielectri¢ ma-
terial separating the chambers one from an-:

8

other, of electrodes arranged so that the in-

ductive effect of the electric current between

adjacent electrodes will be caused to pass

successively through a plurality of dielectric
walled independent gas passages or chambers,
substantially as shown and described.

3. Inan apparatus for électrolyzing or elec-

trically treating gases and gaseous mixtures
or compounds,-the combination with a plu-

rality of concentric gas chambers or passages

90

for the passage of the gas, the walls of which
chambers are formed of dielectric material,

of a eentral electrode or electrodes, and a cor-

responding electrode or electrodes exterior to

the outer gas passage or chamber, substan- _

tially as shown and deseribed. =~
- Signed at London, England, this 18th day
of August, 1899, s

'REGINALD JOHN YARNOLD.

- Witnesses:
- CHARLES AUBREY DAy,
ARTHUR WALTER DAy, -
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