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Lo all whom it may concern
Be it known that I, Oscax
zen of the Republic of ,
ing at Clhi ‘ago, i the connty of Coolk ald
5 State of Ilinois. have imvented certain new
and useful Tmprovements 1 Ozonizers, of
which the following is q specification.
This invention
mechanisms for producing ozone,
eral tvpe shown _
Patent of the [United States, No. V01,443,
me on the 8th day of Marel,

Lixper, a citi-

of the gen-
10

~ granted t
1910, | - |

Objects of this mvention are, to secure a
better distribution
charge ovey |
vent heating of Tthe discharge surfaces, and
to prevent the formation of undesirable
8253, s, for example, nitrous oxid, by pro-
20 viding an adequate area from which the
- discharge may take place; to provide meuans
for securing a better
past the {‘lisclmrgel_“_surfﬂfce:'-:é, thus

15

Imsuring

that the ozonized air will be removed evenly

.25 and continuously from the
~ and thus _
to time, of pockets containing highly 070~
ndzed air, which  would detract from the
proper.and best operation of the
Cand facilitate the formation of undesirable
£A5¢53 to provide additional means for in-
‘suring the movement of iy through the. ce-
¥ice, separate and cistinet from the ozoniz-
Ing blades, and af the same time to pive
added security ngainst the possibility of in-
Juring people by dﬂngm'(ms_paleci'ri(’:-:11 shocks;

discharge Zone,

30

to arrange the parts in such manner as to
and advantageous

perfect

secure the most
througl

cirdtlation of ajp

40 vide novel ang
Ang the rate of generation of "ozone,
the mame time regulating the rafe of ‘
air through the deviee in such a way that
the amoumnt of ozone carried off by each
‘cubie pnit of aiy will be practicall ¥ the same,
- Whether the rate of yip Hlow is large or smiall.
~_ Other objects will appear from a detailed
description of ‘the .in’*xre'ntian, which consigis
in the features of construction and eombina.
tion of barts hereinafter described - and

the device ; to pro-
mld at
flow of

.50

In the _'drawings.——-Figur_e 1 shows a sec-
- tional elevation of the device taken on the
1—1 of Fig, 2, looking in
66 of the arrows ;

Switzerland, regid- |

relates to QZONIZers op |

and described in Tetiers

of the' electrieal dis-_l-
the discharge surtace, to pre-

avolding the forming, from tune

mechanism

accurate means for regalat-

the direction

How of air around and 1

& portion into alterns ting current for yeo in

Totating an stationary electrodes, the

supplemental fan

- CUring a variable

rate of rotation

electrode and fan.
-erator may be used to

Iig. 2 shows g sectional plan

—

taken on the line 2—9 of Kig. 1, lo'ekiﬂg 111
the direction of the Arrows; g, 3 shows g

Cross-section taken on the line 3—3 of IFig,

1, looking in the direction

_ | 0ot the ALPOWS ;
IFig. 4'shows a detai] front

elevation of the
' pro-
Jecting shaft carrying the supplemental fan
being et off ; Fig. 5 1S a sectional detail of
the rotating ‘and stationary electrodes, the
being cut away; Fig. 6 is 45
a detail of my Improved rotating electrode
shoe; Fig. 7 is an electrical diagram show-
g one arrangement of connections for se-
amount of electrica] dis-
charge approximatelv Proportionate to the
| of the aiy Tan, use being
made of a motor generator; and Tig, 8

60

70

~shows an electrieal diagram similar tg Fig.
- -

(, use being nade, however, of rotary con-
verter. o R o

Tt will he understood that in the embodi-
ment of my invention I provide a stationa I'y
electrode and g rotating electrode spaced
suitable distance trom the former and NS -
lated therefrom ip any suitable manner, so

: AL 80
that an electrieal- discharge wil] aceur bhe-

tween the electrodes but g4 that arcing wij]

be prevented by means of the msulating ma-.
teral, - 7 | |
~In order to secure
charge, it is necessap:
tial current,

4 proper electrica] dis.
Y to use a high poten-

which can pest be obtained

85

through the use of alternating current of

moderate potential stepped up in a frans.
former, In case the souree” of electrical
supply i:c-;_'an_ztltem:ttilig current, the deviee
may be arranged to use tns carrent dirvect) v

.

n the transformer for stepping up to se-

cure the high potential. discharge current,
and also to use another Portion of this ey
rent for runnin g the ametor which dirives
the 1*o-t.-;ti'.ing"'féIe('rtl'nd.é-ﬁiuid fan. In case the
Source of electrieal supply is a diréet eqrp.
be provided for eh_zi.nging

35

rent, means must

100
the tmnsf@rmer, |
means must he

while at the same time
provided for rotating the
Obviously, 4 motor gen-
accomplish both pur-
boses, the rotating electrode and fun being
placed on the same shaft with the generator
and motor and the 'altema,ting current be-

105

ing secured from the generator. In thie
case, the speed of rotation will be 1PProxi-

mately proportional to the potential on the 110



~ direct current leads, but the potential of the
alternating current will not necessarily vary

a

- 1n the same ratio. Therefore, when varyving

the potential of the direct current in order-
to vary the speed of the rotating electrode, |

and. also the generator, the potential of the

~discharge w*ll not necessarily be nropor-

107

tional to th- speed of rotation of the elec-
trode and of the fan. Since the amount of
ozone generated 1s approximately propor--
tional to the potential of the discharge, it
15 seen that the amount of ozone generated

- for €ach revolution of the electrode will not
-~ necessarily be the same for all speeds of ro-

‘tation when using a motor generator. How-
ever, a rotary converter, being a machine :
in which the alternating current slip rings |

are directly connected to the direct current

- commutator, 1s a machine in which the al-

20

- the speed of rotation and the

ternating current potential is exactly pro-
portional to the direct current potential.
Therefore, when using a rotary converter
alternating

al

- current, potential will both be proportion

29

- of ozone generated will increase with the

30

35

I - kept constant for ail speeds, and thus the
- ozone density of air delivered may be the

40

-erated for each revolution will be practi-

to the direct current.voltage, and therefore !
 the | |
~ the same time that the speed of the rotating.

potential of the discharge will ‘rise. at.
element is increased. Thus the total amount

speed of the rotating electrode and of the
fan, and therefore the amount of ozone gen-

‘ing means for varying the alternating cur-

spect to the speed, of rotatiof, the amount
of ozone generated per revolution mav be

. |

L
-
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former, the two electrodes being separated
by an insulating annulus of proper thick-
ness, width and composition.  Referring

less than the annulus, so that an insulating

the annulus so as to entirely inclose the

‘an electrical discharge taking place from: it
over the edge of the annulus., -~ = -

stationary contact: in

pass the strap or casing 12, of insulating

In order to securely hold the annulus and

_ in place, I provide a

block 18, of wood or other insulating mate-

rial, having cut inte its upper face a seg-.

| mental groove to receive the lower portion
of the annulus, electrode and. tape. . I then

_-As In the previous construction, the ozon<
| 1zer proper comprises a stationary circular
- electrode and a rotating electrode within the

70

particularly to Figs. 4 and 5, the insulating
annnius is shown at 15, surrcunded by a
strip of metal foil 16 of a width preferably

75

tape or protector 17 may inclose the strip -
16 and be bent down at its edges against

electrode, thus protecting it and preventing |
8O-

- material, around the upper portion of the |

annulus and electrode, fastening said strap
to the block 18 at 19 and drawing it tight
at the other end, as by means of a bolt 20
passed through the block 18. R

- The shaft of the .

-shown at 21 in Fig. 5, projecting beyond the
!‘ bearing an amount sufficienit to receive an

90

otor or converter is
95

1 wil cti- | insulating hub 22. This hub carries the ro-
cally constant. In other words, by provid- { tating elecirode, which is in the form of a
' | central ring portion 23 and provided with a

rent potential in the propereratio with re- | plurality of blades. 24, of proper form to 100

cause a movement of air through the device. .

25, preferably perforated over its entire face,

as will be explained. "As this electrode ro- |

same when using the maching at high speeds | ta;tﬁs,' a discharge will take place from these

as at low speeds,

Tt .awill be understood that in order fo se-

~ cure the most perfect results the ozonized

45

air mist be promptly carried away -from .
, the electrical field, as any. lingering of this | occur approximately
surface of each shoe, so that the amount of
ozone thus generated will'inecrease with the
i total area of all of the shoes. "As the elec-

air in the field promotes the decomposition

“of the newly formeéd ozone and the heat of

- the field conduces tothe. formation of nitrog-

50

enous compourtids, . In other words, the cir-

culation of. air through the electrical field :

and away from the electrodes must be rapid

“and perfect to secure the best results. One

60

. a snpplemental

the shoe e¢léctrodes in such way as to.pro-

of the objects of my invention is to form

vide a circulation of air which will carry

trical field.

H " "

the gases immediately away from the elec-

" Referring now to the.figures, 9 represents

box or case, -

 shoes, which are in close proximity

equally over the entire

trode rotates, a current of air will be thrown -
outwardly by reason of the shape. of the
blades, and this current of air will CATTY.

| Bach of these blades is provided with a shoe :

105

B 8 0se 1ty to the
' annulus, to and through the latter to the

t stationary electrode 16 surrounding the out-

| side of the annuluys. This discharge will =~
110

115

off the ozone uniformly, thus insuring a uni-
form density of ozone 1 the air which leaves

' the device. However, in order to facilitate
| the movement of air immediately around
| the rotating electrodes and to insure that
‘there. will be formed no pockets of -air ad-
Rel L sents | jacent these electrodes, I provide the holes
- a motor generator or rotary converter' of | (£6) in each shoe. These will permit air to
suitable type and size; 10 is an alternating:,
current transformer; 11 is a rheostat of
proper design and size; 12 1s the outer cas- )
“1ing covering the stationary clectrode; 13 is |
fan, and 14 1s an mclosing |

‘carrvying off ‘the newly formed ozone vnd
“bringing in fresh air te be acted upon.

The  msulating hub 22 1s extended out-
ward a considerable distance in the form

120
‘1248

pass through the shoes as-they rotate, thus

| of a shaft 27, -'WM@]}' cafties. onl its end a 130
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Sllpp]{illlt‘ﬂhll 'f:I!l I3, T[lEH ;-:llpplmne]'lt:;ll
fan will aid the Dlades of the electrode in
creating o draft of air. aud will thus in-

SULE b proper removal of the ozone as fast -

as generated.  Fuartliermore, musuiueh as
this supplemental fan is insulaed from all
parts by means of the msulating
stidft 27, 00 s seen IsuLitnee s pro-
vided against dangerous olecirical shiocks
which might otherwise he abtained by hold-
g o wire or pin agamst the rotating fan.

Referving now (o [“1g. 7, T show the pre-
ferved wrrangement of electric connections
when using a riotor generator to stupply al-
ternating current from a source of direet
current.  The direet current commutator s
shown at 29, and the alternating current slip
rings at 50, \s above explained, the poten-
tal aeross the electrodes will not necessarily
vary in proportion to the speed of rotation
when using the motor generator. . In order

Lo vary the speed of rotation of the motor

generator, 1 provide a rheostat 81 and prbper
connections 1n series with the direet current

motor, and in order to vary the potential

across the electrodes in the proper manner I
provide an additional rheostat or resistance
32 1 the alternating cuarrent leads. It will
be understood that in praciice these 1heo-
stats can be adjusted separately or in unison
according 1o requirements, | |

CIns gl 8 T show connections tntended to

be used in connection with rotary converter

operation. In this case, as hefore stated, the
density of ozone will e practically the same
when operating at Ligh speed as at low
speed, and 2o in general hut one rheostat will
be needed, this heing Placed in the direct
cirrent leads, although, of course, it will be
understood that I do not restrict myself 1o
the use of only one rheostat, as obviously one
mght also be placed in {he alternating cnr-

rent leads, o
Referring aoain to the drg wines, the pre-
lerred manner

of delivering current to the
a slhip ring

rolating clectrode i< 1o [rrovide )
other hrush

33 on the shalt 27, a earbon or

M delivering current {o this slip ring and

the ship rine being connected (o the rofat-
tam .

Sing blades by menns of o contieetion 85.

Lo nduee the best flow of ajr
deviee, I prefer to form an open-

In ordoer
throughi 1he

in-_g S0 _il} (1ie roar wall of [.-lit' ““'Hi_l,l‘g *Hltlan , I - | q
| the ozoniged aiv-will. be

opening A7 in-ifs front wall,. covering: éach
of these openings with g suttable grating 38,
the openings being” in line with the motor

2ateralor o roLary conve er; :e,.[-e;c trodes and |
suppletwental . fan,

Inthis _ease fresh “air
will énter the deviee through the opening 36,
1s shown hy the arrows, and after cooling
will pass by the rotating
cleetrode and between e rhoes 25 and an-
nulis, and finally will be delivered by the
tan 13 through (he opening 37 {o the ex-
Thus the current of air

I

[ =

- ]

{lonary
and thaty by the

" be

will not only be thrown into contiet w ith the
clectrodes in the most Advantageons nLner,
bt will also serve to cool the Hotor gen-
crator or converter, and also tend to renmiove
particles of dust or dirt from (le clectrodes
winelh might have colleciod thiereon,

The use of shoes, such s 20, not only en-
ables the securing of a larrge Lli_ﬁchill‘gu aren
for each blade of (he rotating member, hut
provides a construction in which the dig-
charge surfaces niay be replaced from time
lo tie without seriously
other portions of the device, and without
wasting portions which have not been in-
Jured or worn. |

It 15 found that the provision of the per-
forations in the dischargesshoes permits o
cireulation of air around the elecirodes such
that the newly formed ozone i« mediately
carried off and the formation Ll undesirable
2ases 1s practically eliminatol,

It will be understood tline by the use of thie
shoes 25 the electrical discharge can be nade
to oceur over the entiie width of (he sta-
clpetrode LG, whatever this Iy i,
Provision of a large dis-
charge area {he density of discharge 1o PL-
duce a given amount of ozone her hour may
be less than otherwise. Thus the tendeney
to produce objectionale ses iy be Joss-
ered s the part< will not tend (o heat s nmuch
as otherwise, and there will he Joss tendeney
to-burn the rofating electiode diselri e SUE-
faces than otherwise, - Obviously the shoes,
23, may be of any contonr desived.  In order
to merease the etfectiveness of {he discharge
surface of cach shoe, said surface Iay be
provided with corrugntions, PONLLS, projec-
ttons or other discha ree memboers,

MMthough T have shown and deseribod the
supplemental fan as inclosed within the cas.
g of the ozonizer, still it is evident that it

desived this fan may be placed outside of the.
sereen’ by extending the shaft or tnsulating

hub through the sereen, thus increasing the
cllectiveness of the drafe of ozonized air de-
livered into the body of the room, -

I elamn: -~

deranging any

70

70

80

85

90

100

105

110

1. In.a device of the class described, a sta- -

tionary cireutar electrode, g rotating elec-
trode adjacent
the rotating electrode tor. producing an air

tindly as described,

thereto, and means exterior

115

draft past. the rotating clect rode whereby
retmoved, substan- 0

_ ot 1200 7
2. In a-device of the class described, a sta-
{ tionary cirenlar electrode, a rotating elec- -

trode adjacent the 'fsl:'-m-'i-unﬂry.'e‘lectrode;-'_t-h-.e e
rotating electrode being in the form of a

fun, and a
rotating electrode, the electrode
mental fan adapted to create
when runuing whereby the ozonized air
removed, substantially. as deseribed.
3. Im a device of the CﬂISS described, w cir-

suppleémental fan in line with the
and supple-

125

an atr draft
will

130
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4.

cular insulating annulus, a stationary elec-

trode in the form of a band of conducting
material surrounding the annulus on its ex.
terior periphery, and a rotating electrode
adjacent the annulus and spaced therefrom
1L distance to create an clectrical discharge
between the electrodes, the rotating elec-
trode being provided with a plurality of dis-
charge shoes of a width substantially the
same as that of the stationary electrode
band, substantially as described. |

4. Ina device of the class described, an in-
sulating annulus, a stationary clectrode sur-

rounding the annalus and spaced therefrom

a distance to create an electrical discharge
between the electrodes, the rotating annulus
belng provided with a plurality of discharge
shoes, each provided with a plurality of air
holes wherelby when the rotating electrode
1S In motion air draft will be created
through said holes to remove the ozonized
air from the clectrodes, substantially as de-

- seribed,

5. In a device of the class described, a sta-
tionary electrode, a rotating electrode
Sim__ged therefrom a distance tg create an

~electrical discharge between the electrodes,

30

and an air fan adjacent the rotating elec-
trode .and insulated therefrom and adapted
to create an air draft to remove the ozonized
air, substantially as described. |

6. In a device of the class described, two |

. lr-.'.'l“ T
et
-

verter whereby the speed of |
current potential

060,547

electrodes and o fan for creating an air
dratft to remove the ozonized air, a rotary
converter and a transformer, the fan rota-
tively connected (o the rotary converter and
one coewt of the transformer clectrically
connected Lo the slip rings of the rotary com-
verter and the other cireuit of the trans-
tormer being suitably connected to the ele-
trodes, and meuns for varying the potential
of direct current supplied to the rotary con-
the rotary con-
verter and the alternating
across its slip rings may be varied simulta-
neously, substantially as described.

7. In a device of t‘ﬂe class described, a cir-
cular stationary
electrode concentric with the stationary elec-
trode and spaced therefrom a distance to
create an’electrical discharge,'the rotating
electrode comprising a p‘lur.‘.ﬁity of air draft
vanes each carrying on its periphery a dis-
charge shoe, each discharge shoe being pro-
vided with ‘a plurality of transverse holes
whereby when the rotating electrode is 1
mot} in. an dir draft will be created around
the electrodes and through the holes to re-
move the ozonized air, substantially as de-

scribed.
| ' OSCAR LINDER.
Witnesses:
R. D. Smavr,
Tromas A. Banning, Jr.

electrode and a rotating

Jd
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