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To all whom it may concern. 
Be it known that I, JAMES H. BRIDGE, a 

declared my intention of becomlng a citizen 
of the United States,) residing at the cit of 
Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented 
certain new and useful Improvements in the 
Art of Electrically Treating Air and other 
Gases, of which the following is a speci?ca 
tion. 
My invention has relation to the art of 

electrically treating air or other gases; and 
in such connection it relates more particu 
larly to the mode of conducting air or other 
gia’ls transversely through an electrode in 

ely-divided streams substantially in the 
path of multitudinous electric discharges, so 
that each minute air-stream is surrounded by 
one or more electric discharges to insure an 
intimate contact of the air or other gas with 
such electric discharges. 
The principal objects of my invention are, 

?rst, to convert the oxygen of the air into 
ozone by means of a silent brush discharge or 
violet efiluvium or to modify other gases 
by conducting the same from one side of a 
perforated electric means to the other side 
thereof through the perforations, thus ro 
jecting them substantially into the pat of 
electric discharges passing between said er 
forated means and. other means; secon , to 
so guide the air or other gas so that the same 
is subdivided into small streams and each 
stream passed sustantially into the path of 
electric discharges at the place on the elec 
trode where the discharges originate and in 
the same direction as the discharges or in an 
opposite direction thereto; third, to so ar 
range around each of the perforations of an 
electric means a plurality of projections or 
elevations from which or to which a dis 
charge is adapted to pass under an appropri 
ate electric impulse, so that the small streams 
of air or other ‘gas passing through the per 
forations also pass substantially into and 
through the core of the numerous electric dis 
charges proceeding to or from such points or 
projections to bring the gaseous molecules 
into intimate contact therewith by prolong 
ing the coincidence of the respective paths of 
the air-currents and the electric discharge, 
and, fourth, to interpose ba?ies, checks, or 
other ides in the air or gas currents to pre 
vent t eir reaching the discharging-surface of 
an electrode, except transversely through the 

J perforated body of such electrode directly 
into the core of an electric discharge or dis 
charges. or ,, , or or 

The nature and sec e of my present inven 
tion will be more ful y understood from the 
following description, taken in connection 
with the accompanying drawings, forming 
part hereof, in which— 

Figure 1 is a diagrammatic View illustrat 
ing, partly in section and partly in elevation, 
of means consisting of a perforated conduc 
tive metal plate having projections on one 
side surrounding each'of the perforations of 
the plate, a plate arran ed a certain distance 
above the projections o the perforated plate, 
an insulating or other body interposed be 
tween and arranged at certain ends of the 
plates, forming in conjunction therewith an 
o ening at one end of said means, and an 

electric c?nducétoé' conngcted witlfi each of the p ates, a em 0 '' eatures or carr ' into effect my saidnignvention. Fig. 22mg 
similar view illustrating, partly in section 
and partly in elevation, a modi?ed form of 
means consisting of a tubular perforated 
conductive body having projections or eleva 
tions on the exterior surface surroundinl 
each of the perforations in the body, a secon 
tubular solid body surrounding the perfo 
rated body, and means for closing the perfo 
rated body at one end and both bodies at the 
end opposite thereto. Fig. 3 is a similar 
view illustrating, partly in section and 
partly in elevation, a still further modi?ed 
form of means in which the perforated con 
ductive body is replaced by a wire—netting; 
and Fig 4 is a detail view illustrating per 
spectively the perforated plate shown in 
Fi . 1. 

élzteferrin to the drawings, with reference 
to Fig. 1 thereof, a represents a conductive 
metal plate or body having arranged therein, 
preferably at certain distances apart, open-. 
ings a’, which are provided on one side of the 
late a with rojections or elevations a”, 
ormed either by ?rst cutting the plate and 
then bending the cut portions outward or by 
forming the conical projections in the plate 
and then splitting or cutting the apex of 
each cone and, spreading apart the same. In 
this manner a plurality of projections or ele 
vations a? are formed integral with the late 
a‘, surrounding each of the openin s a’ t ere 
in, which openingsaccording to t e manner 
of forming the elevations a2, may be square 
or circular in outline. A certain distance 
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above the free ends of the projections a2 is ar 
ranged a second conductive plate I), which is 
separated from the perforated plate a in the 
present instance by aU-shaped frame 0, of 
insulating material, forming, in conjunction 
with the plates a and b, a chamber d, having 
an outlet d’. Conductors 1 and 2 connect the 
plates a and b, forming electrodes, with a 
source of electric energy, (not shown,) which 
serves to conduct a current through the same. 
As is well known, the discharge of electricity 
will take place between the free end of the 
projections a,2 and the electrode 6, and owing 
to the arrangement of the projections the 
discharges will assume a substantially annu 
lar shape. In order to convert the oxygen 
of the air into ozone, the same is caused to 
travel in numerous streams through the open— 
ings a’ of the electrode a from one side of the 
plateto the other in the direction indicated 
by the arrows, where it reaches the exact 
place in the surface of the electrode a where 
the discharge originates and then, guided by 
the projections (12, travels with the.discharge 
substantially along the same path toward 
the electrode 1). The air or other'gas being 
thus forced to travel in the same plane as the 
electric discharges and by being divided into 
?ne streams each of which is enveloped by 
the silent brush ‘discharge or violet e?iuvium, 
an intimate contact of the gaseous molecules 
and electric vibrations will take place, and 
thus the oxygen of the air is converted into 
ozone. The air so treated is forced to leave 
the chamber d through the outlet d’, and 
from thence it may be conducted to any 
point for utilization or storage. (Not shown.) 
If other as than air is to be treated, the 
same will e conducted through the electrode 
a from one side to the other and substantially 
through the core of the electric discharge in 
the same manner as hereinbefore described in 
connection with the treatment of air. 

Instead of using a ?at electrode, such as is 
shown in Fig. 1, a curved or tubular elec 
trode as may be employed, which is compassed 
by a complementally-shaped electrode 6 to 
that of the electrode ea. In this instance the 
electrode a3 is closed at one end by a plate g, 
while an annular insulation hseparat‘es the 
electrode a3 from the electrode 12’ and at the 
same time closes a chamber d2, formed be 
tween the electrodes at the end opposite the 
plate g. Air entering the interior of the elec 
trode a3 passes in a plurality of streams 
through the openings (14 into the chamber 012 
and substantially through the cores of the 
electric discharges taking place between the 
free ends» of the projections a“, surrounding 
each of the openings a4, and the electrode 6’. 
The air or other gas so treated leaves the 
chamber (12 through the outlet (13 of the same. 
The electrodes a3 and b’, if desired, may be 
replaced by a wire netting or gauze a", in 
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which the strands a’ at the points where the 
same pass over the strands as form elevated 
portions a9, projecting above the strands a”, 
between which and the electrode b2 the elec 
tric discharges willpass. In this instance the 
air or other gas passes through the meshes 
a1", formed by the intersection of the strands 
a’ and a8 of the wire netting or gauze a“, and . 
will also be caused to travel substantially 
through the cores of the electric discharges 
to thus be brought with its molecules into in 
timate contact with the electric discharges. 
The projections surrounding the perforae 

tions may be omitted, if desired, in which 
case the silent discharge will pass from the 
outer surface of the electrode in the plane of 
the air-currents proceeding from the inner 
side of the electrode through the perfora 
tions and will assume in respect to such air 
currents a substantially annular form, sur 
rounding the air - streams and modifying 
their molecular arrangement. 
While I have used the silent brush dis 

charge or violet e?iuvium in the production 
of ozone from air or oxygen to illustrate my 
invention, employing the usual dielectrics. or 
resistances to prevent arcing and sparking, 
the same method of conducting air in a plu 
rality of streams from one side of an elec— 
trode to its discharging-surface may be em 
ployed for the electri?cation of air or other 
gases by means of the are or spark discharge. 
Having thus described the nature and ob 

jects of my invention, what I claim as new, 
and desire to secure by Letters Patent, is—— 

1. The mode of electrically treating air or 
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other gas by the silent discharge, which con- » 
sists in forming on the surface of a perforated 
electrode a plurality of substantially annu 
lar electric discharges, and leading air or 
other gas in minute streams from the under—— 
or inner——side of the electrode through its per 
forations substantially into the interiorof said 
annular electric discharges, then causing the 
streams of air or other gas tov travel substan 
tially along the interior of the annular dis 
charges in the same plane, then passing them 
transversely through the luminous walls of 
the discharges to bring them into intimate 
contact with the discharges, and ?nally re 
uniting the streams of air or other gas and 
leading them in volume away from the dis 
charge. 

2. The mode of electrically treating air or 
other gas by the silent brush discharge, 
which consists in forming on the surface of an 
electrode electric discharges surrounding a 
plurality of air-spaces, then causing air or 
other gas to pass in minute streams by per 
forations or other openings transversely 
through the body of the electrode substan 
tially into the interior of such air-spaces, 
then causing the streams of air or other gas 
to break through the walls of the discharges 
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' air-stream as it emerges from a perforation, 

20 

832,767 

to secure actual contact therewith, and then 
reunitin them for withdrawal from the ac 
tion of t e discharges. 

3. The mode of electrically modifying air 
or other gas by the silent brush discharge, 
which consists in passing air or other gas in 
minute streams from one side of a perforated 
electrode to the other through the perfora 
tions thereof, then forming an electric dis 
charge or discharges upon the surface of the 
electrode substantially around each separate 

then causing the path of each stream of air or 
other gas and the path of its surrounding dis 
charge or discharges to coincide, then pass 
ing each separate stream of air or other gas 
through the walls of its surrounding dis 
charge or discharges and ?nally causing the 
separate air-streams to reunite and leading 
them in volume from the action of the dis 
charges. 

4. The mode‘ of electrically (modifying air 
or other gas, which consists in substantially 
surrounding with silent discharges a plurality 1 

3 

of perforations or openings on the surface of 
an electrode, directlng air or other gas in ?ne 
streams through the perforations into the in 
terior core of such discharges, then continu 
ing each stream of air or other gas emerging 
from the perforations in an outward jet from 
the surface of the electrode, while simultane 
ously causing the electric discharge to as 
sume a more or less elongated shape in the 
same plane as the air-current and substan 
tially surrounding it, then causing the jet of 
air or other gas to pass transversely through 
the luminous Walls of the discharge to bring 
it into intimate contact therewith and ?nally 
reuniting the separate jets of air or other gas 
to withdraw them from the action of the dis 
charge. 
In witness whereof I have hereunto set my 

signature in the presence of two subscribing 
witnesses. 

JAMES H. BRIDGE. 
Witnesses: 

J. WALTER DOUGLASS, 
THOMAS M. SMITH. 
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