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UNITED STATES

PaTENT OFFICE.

HENRY G. STIEBEL, JR., OF ST. LOUIS, MISSOURI ASSIGNOR OF ONE-ITALF
TO IIENRY J. NATHAN, OF SAME PLACE.

APPARATUS FOR AND METHOD OF STERILIZING LIQUIDS.

SPECIFICATION forming pa.rt of Letters Patent No. 583,131, dated May 25, 1897%.

Apphcﬂ.tmn filed October 2, 1896

Banal No, 807, 692 {No model,)

To all whom it may concermn:

Be it known that I, HENRY G. STIEBEL, Jr.,
a citizen of the United States, residing at St.
L.ouis, State of Missouri, have invented cer-

tain new and useful Improvements in Appa-

ratus for and Methods of Sterilizing Liquids,

of which the following is a full, clear, and ex-

act-description, reference being had to the ac-

- companying drawings, forming a part hereof.
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. My invention has relation to apparatus for
and method of sterilizing liquids; and it con-
sists, respectively, in the novel armngement
and combination of parts and the novel series
of steps more fully set forth in the specifica-
tion, and pointed out in the claims.-

Tn the drawin gs, Figure 1 is a middle ver-
tical section of the apparatus. Fig. 2 is a
scetion on x @ of FKig. 1, showing, however,
the top funnel in plan FIU‘ 3 is a detail ele-
vation of the funnel- hUppOI‘tlIﬁlﬂ‘ frames, fmd
I'ig. 4 18 a detail on 4 y of Fig. 1.

The object of my mventmn 18 to construct
a ligquid-sterilizing agpparatus wherein is de-
veloped a steullzmg method by which the

destruction and consequentelimination of dis-

ease-breeding germs and microbes is rapidly
and completely effected within the liquid sub-

~ jected to sald method. The present device
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is illustrated in connection with the steriliza-

tion of drinking-water after the same has
been filtered, although it is to be understood

that the same apparatus, modified to suit the

particular case, and the same method can be
employed for the sterilization of any liquid

capable of breeding the characteristic germs

and microbes above referred to.

In detail the invention may be deseribed as
follows:

Referring to the drawings, 1 represents a
filter-chamber provided with a filter eylinder
or diaphragm 2, supported on a plate 3, hav-
ing acentral hollow tubular extension 4,which
passes through the bottom of the chamber
and communicates with the top of an ozone-
chamber 5. The filter-chamber is supported

- on the upper peripheral ledge 6 of the outer

" Resting on 4
of the ozone-

walls of the ozone- chambm
lower Inner peripheral ledge 7

. chamber is a series of super posed and remov-

able funnel-supporting frames S, provided

il

each W_lth a series of radiating arms 9, at the
meeting pointof each series of whichisformed
an opening for the reception and passage of
the reduced delivery end of a funnel 10, the

several funnels being superposed one over the 55

other. ILocated in a pocket or casing 11,
formed integral with or carried by the i 1111101
surface of the peripheral wall of the ozone-
chamber 5, is a Ruhmkorff coil 12, the free

ends 12’ of whose primary coil lead to suitable Go

binding-posts 13, carried or disposed along
the outer per 1pheml wall of the ozone-cham-
ber, whereby sald wire ends can be connected
to the poles of a suitable electric battery,

(neither the battery nor the circuit-breaker 65

with which the primary coil is usually pro-
vided being shown, as these parts are well

| known and require no description.) The ter-

minals 12" of the outer or induction coil pass
through and are supported,
within suitable cylindriecal and U -shaped
glass tubes 14 14/, (it being understood, of

course, that any non-conducting or insulated

material can be substituted for the glass,) the

bases of each of which are respectively se- 73

cured fto the inner peripheral wall of the
ozone-chamber by rivets 15 and by means of
metallic clips 15', whose free ends are passed
through the wall of said chamber and then

bent back against the outer surface of the 8o

wall. (See Fig. 4.) At the points of emer-
oence of the wires 12" from the ends of the
tubes 14 14" the said wires are broken or their

| continuityisinterrupted, the adjacent or con-
tiguous ends of the broken wire being pro- 8s

wded with a terminal platinum or non-cor-
roding tip or electrode 16, the members of
eaeh.p&ir of electrodes being separated sufii-
ciently as to produee a disruptive electric dis-

charge across the space by which they are go

separated, when a current is passed through

the primary coil (and hence formed in the in-

duction-coil) in the well-known manner.
The discharge-openings of the series of fun-

nels 10 are substantially in vertical aline- g5

ment, the water escaping from any one funnel
dripping in the path of the electricdischarges
formed directly underneath it, it being un-

derstood, of course, that each pair of elec-

trodes is so located as to cause the water 100

respectively, 7o
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- d11ppmn‘ from any funnel to fall across thef
path of the electricdischargeso produced. , Iy
the disruptive discharges 1esultmw from the:

5
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leaping of the electrie ecurrent from one elee-
trode to the other there is generated in the

ozone - chamber 5 an atmeephele of ozone,
(or other
.hquld) is obllned to pass or fall, the ozone
~thus gener ated having the quahty and capac-
all injurious or disease-
‘breeding germs that the liquid may contain
before bem subjected to the sterilizing proc--|

through which, of course, the water

ity of destr oying

ess, the eﬂ“eetn eness of the stemhzmn' action
of the ozone being enhanced by causing it to
act on the drop of water as it passes between

the electrodes and at the moment the ozone is
- being generated.

The ozone-chamber is de-

tachably supported on the clear-water cham-
berorreservoirl7, from which the filtered and
sterilized water can be withdrawn throu ﬂ'h the

_faucet 18.

It is to be understeed that by my present

method of sterilization I do not limit myself

to the details of apparatus here shown and
described, although thatis aconvenient form,

nor to the manner of generating the current

- by which the series of disr uptwe discharges

30

40

are produced. Suffice it tosay, however, that |

the current should be one of a high electro-
motive force and capable of preduemg dis-
charges of the character referred te——that is,

| euch as to produce ozone.

It is apparent that by my present method

“the sterilization of the liquid is effected with-

out electrolyzing the same, as the liquid does

not come in contact with the electrodes, but

simply passes through the electric discharges

__and ‘between the electredeq

Having described my 1nvent10n What 1
claim is—

1. In the method of ster ilizing hqulds, the

process of producing a series of disruptive
~ electric discharges thereby g cenerating ozone,

45

3%
- by generating ozone, and passing the liquid

55

6o

and passing the liquid throun'h the atmos-
phere of ozone thus formed and between the
electrodes but out of contact therewﬂah sub-
stantially as set forth.

2. In the method of sterilizing 11qulds, the

process of first producing a series of electric

discharges between two electrodes, and there-

between the electrodes but out of contact

therewith, and in the path of said discharges

and the ozone thus generated during the con-

tinuance of said discharges, eubstantlally as

set forth.

3. In the method of StﬁI‘llllel“‘ 11qu1de, the_
- process of producing a series of electric dis-
charges, and passing successive drops of the
liguid to be sterilized in the path of the dis-

charges,butoutof contact with the electrodes,

substantially as set forth..

4. In the method of sterilizing hqmds, the
process of first producing a series of electric

discharges, and successively passing different
-portmns of the liquid between the electredes

K o 588,181

and in the

path of such discharges, but out

of contact with the electrodes botween which
the discharges are produced, substantlally as

set forth.

70

5. In the method of sterilizing liquids, the
preeees of first producing a series of disrupt-
ive electric discharges, and suceeeswely pass-

ing different portions of the liquid between

the electrodes and in the path of such dis-

chargesbut out of contact with the electrodes,

75

and passing said liquid through the atmos-
phere of ozone produced by S&ld dlseharges -

substantially as set forth. .
6. In a llqmd-sterlhzmg apparatus, a smt—

able ozone-chamber, a wire leading thereinto

and adapted to conduct an eleetmc current,

£

the continuity of the wire being broken so as-

to form adjacent electrodes, whereby upon
the passage through the wire of & current ot
suitable intensity and character a series of

35

disruptive electrie discharges will be formed

between the electrodes, and whereby an at-

mosphere of ozone 18 generated in the cham-

ber, and means for conducting the liquid in

the path of the said electric dlscharﬂ'ee be-

tween the electrodes but out of contact there- - B

with, substantially as seft forth.
7. In a liquid-sterilizing apparatus, a Bmt-
able ozone-chamber, an electric wire leading

9'4‘».‘:'

95
into and confined within the same and having =

a series of brakes adapted to produce a series

of electric discharges, a series of funnels sup-

ported within the chamber and having their

delivery ends in proximity to the path of the
electric discharges whereby the liquid deliv-
~ered or dlscharn‘ed from the funnels will drop

100

in the path of the electric discharges but out

of contact with the electrodes, and suitable

‘means for delivering or conduetlng the liquid

from fhe ozone- ehamber eubstantlally as. eet

forth.
8. Ina 11q111d-sterlhzln g apparatus, a emt— |

able ozone-chamber, a frame mounted within
the same, a series of superposed funnels car-

‘ried by the frame, one funnel being adapted

to discharge into the one 1mmed1ately below

105
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it, an electl ic wire‘having a series of hrakes

adapted to produce aseries of disruptive dis-
charges below the outlet from each funnel
Whereby the liquid escaping from the funnels
is caused to pass in the path of the discharges,

115

but out of contact with the electrodes by which |

said discharges are produced and through the

atmosphere of ozone generated by the dis-
charges, an inlet-opening for the liquid into
the .ozone-chamber and an outlet-opening
therefrom for the sterilized llquld substan-

_tlallv as set forth.

9. In a sterilizing apparatus for 11qu1ds,
suitable ozone- ehamber a

120

A 125

pocket carried

along the inner wall of the same for holding
a suitable electric coil, a primary wireand an

induction-wire leadmg from said coil, a series
of tubes disposed along the inner surface of
the chamber-walls, the induction-wire being

130

-adapted to pass through the tubes and its con- '
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tinuity interrupted at its point of e_hlergéﬁce |
from the tubes and platinum or non-corrod-
ing tips carried by the projecting ends of the

wire whereby upon the passage of the current

through the wire a series of disruptive dis-

eha,rges are formed between the electrodes

and an atmosphere of ozone is generated in
the ozone-chamber, substantially as set forth,

10. Ina llqmd-Bterlhzmg apparatus, a suit-
able ozone-chamber, U-shaped tubes of glass
or insulated material disposed within ‘the

same, electrodes supported within the tubes
and projecting within the chamber, and suit-
able clips for supporting the bases of the tubes
to the inmner walls of the ehamber, aubsta,n- 15
tlally as set forth. -
In testimony whereof I affix my mgnature
in presence of two witnesses. :
| HENRY G. STIEBEL J R.
Witnesses:
ALFRED A. MATHEY
EMIL STAREK. '
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