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UNITED STATES 
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PATENT of FICE 
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Harry Buxton Hartman, Buffalo, N. Y. 
Application January 8, 1931, Serial No. 50,321 

2 Claims. 

This invention relates to an apparatus of and 
a method for producing ozone which has for its 
principal object the production of a maximum 
amount of OZOne at a minimum cost. 
One object of the invention is the provision of 

a device in which an electrode may be replaced 
Without dismantling the whole device. 
Another object is the provision of a device in 

Which the electrodes are cooled. So as to obtain 
a greater yield of Ozone. 
A further object of this invention is the pro 

Vision of a device in which the incoming air is 
used to cool the electrodes. 

Further objects of this invention include in 
provements in details of construction and ar 
rangement, whereby an efficient and simple 
mechanism of this character is provided. 
In the dra Wings 
Figure 1 represents a front plan view. 
Figure 2 represents a top plan view. 
Figure 3 represents a vertical, transverse Sec 

tional view. 
Figure 4 represents a front plan View of the 

Outer electrode, parts being broken away to fa 
cilitate the disclosure. 

Figure 5 is a horizontal, cross sectional view 
taken substantially on line 5-5 of Figure 3. 

Figure 6 is a horizontal, cross sectional view 
taken Substantially on line 6-6 of Figure 3, and 

Figure 7 is a horizontal, cross sectional view 
taken Substantially on line 7-7 of Figure 3. 
Referring now to the drawings, the generator 

comprises a casing generally indicated by the 
numeral 1, made up of a bottom hollow member 
2, and a top member 3, the members 2 and 3 
being separated and Spaced by a metal tube 4. 
The casing is coated with a substance to render 
it impervious to Ozone. The hollow member 2 
is provided with a bottom plate 5 formed with 
a ring 6 on its inner Surface which is adapted 
to abut the inner lower edge of the hollow botton 
member 2 and center the bottom plate 5 with 
respect thereto. The bottom plate is connected 
to the hollow member 2 by means of bolts 5' and 
a gasket 6' is provided between the parts. The 
bottom plate 5 is provided with an opening 7, and 
a hollow radial rib 8 which is provided With a 
passage-way 9, which is substantially U-shaped, 
and connects With the opening 7 in the plate 5. 
On the front portion of hollow bottom member 2 
is a vertical rib 10 provided With paSSage-way 11, 
the passage-way 11 being in communication with 
the passage-Way 9 formed in radial rib 8. At 
its upper end the rib 10 extends at an angle 12, 
and is provided with a threaded opening 13 Which 

(C., 204—32) 

receives the end of a pipe 14. The bottom plate 
5 is also provided with a sight opening 7 pro 
Vided with glass 8' held on a boss 9 for viewing 
the interior of the generator at all times. 
Concentric With the opening 7 and extending 

interiorly of the device from the top surface of 
bottom plate 5 is a threaded sleeve 15 which is 
Spaced from the opening 7 to provide space for 
the packing 16 and gland 17 for a tube 18 that 
is positioned so as to be in allinement with the 
Opening 7 in bottom plate 5 and So form a con 
duit With the radial rib 8 and Vertical rib 10 to 
conduct dehydrated air which is to be subjected 
to treatment to produce ozone. 
preferably made of glass. 
The botton member 2 is provided. With flanged 

opening 19 having shoulder 20 for receiving an 
insulating block 21, the said block being provided 
with a circumferential projection 22 adapted to 
abut the shoulder 20. An annular nenber 22' 
abuts the other side of said projection, and is 
secured to the flanged opening by means of bolts 
23 so as to hold the insulating block 21 in posi 
tion. The Said insulating block is provided With 
a copper rod 24 which is screw-threaded at its 
ends and is provided with nuts 25 and 26 for con 
necting electric wires thereto. 
The top edge of the bottom member 2 is pro 

vided with the flanged opening 27 provided in 
its top with a groove 28 which receives the metal 
tube 4. The tube may be brazed or otherwise 
secured to the member 2. Secured to the under 
side of the flanged opening 27 by means of the 
bolts 28 is a ring 29 which has a beveled end 
29' which projects beyond the flanged opening 
27 to form a centering and steadying means for 
the Outer electrode 30, later to be described, and 
also to support the bottom of tube 31 spaced from, 
and having a tight fit with, the opening 27, pref 
erably with brazing, or Sealing compound, to pre- . 
went leakage of water into the generator. The 
beveled end 29' also holds the asbestos packing 
30’ against the electrode 30. 

65 

The tube 18 is 
TO 
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The top member 3 comprises a flanged ring 32 
provided with the shoulder 33 which receives the 
top of tube 4, and a second shoulder 34 which is 
smaller in diameter than shoulder 33, and that 
receives a positioning ring member 35, the ring 
32 and the ring member 35 being connected as 
by any suitable means as bolts 36. The ring . 
member 35 is formed with the shoulder 37 at its 
bottom outer edge to receive the top of the tube 
3. 
The top portion of tube 31 is brazed to the ring 

member 35, and the top portion of tube 4 is brazed 
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operation of the device. 

2 
to the ring member 32, while the bottom 
portions of these tubes are brazed or other 
wise Suitably secured to the bottom nem 
ber 2. After being brazed, the parts are secured 
together as by the bolts 36, and as the top mem 
ber 3 compresses the two parts 32 and 35, it is 
an easy matter to braze the tubes to the sepa 
rate parts and then bolt the brazed parts to 
gether. 
The bottom of member 35 is provided with the 

annular flange 38 which extends in Wardly and is 
adapted to center and position the top of tube 
30. The ring member 35 is provided with the 
threaded sleeve 39 which extends upwardly there 
from and with an aperture 40 Surrounded by the 
depending spaced projections 41. Top ring 
member 32 is provided. With openings 42 and 43 
which are partially threaded to receive sleeves 44 
and 45. 
with the space between tubes 4 and 31. The 
sleeve 44 is adapted to receive a pipe 46 which 
extends between the tubes 4 and 31 to a point 
near the botton of the Space between then, and 
is adapted to conduct water into this space to 
form a Water jacket to keep the generator cool. 
The water leaves the water jacket by means of 
the opening 43, the sleeve 45 received by this 
opening being adapted to receive a pipe or hose 
to conduct the Water away. 

Positioned substantially centrally of the de 
vice are the tubular electrodes 30 and 48, which 
are supported by the following construction: The 
inner electrode 48 is made of a non-rusting al 
loy, such as stainless steel, which is resistant to 
oxygen and ozone, and is provided with a plu 
rality of ring members 49 which frictionally en 
gage the interior of the inner tubular electrode 
48. These ring members 49 may be made of 
aluminum. Each of the members 49 is provided 
with a central aperture 50 which receives the 
tube 18, the members 49 functioning to center 
the tube 18 and also to hold it steady during the 

The ring members 49. 
are provided with a plurality of radial Spaced 
openings 49' which direct the incoming air 
against the inner electrode to cool the Same. 
Also the air, as it passes into the electrode from 
tube 18, is directed against the closed end of the 
electrode and then to the space between the elec 
trodes, so that the entire electrode is cooled. 
The top of the electrode 48 is closed by the 
closely fitting imperforate block 51 provided with 
a seat 52, which receives and positions the in 
sulating spacer member 54, which may be of lawa, 
porcelain or the like. The block 51 may be made 
of aluminum. The spacer member 54 is provided 
on its top with the beveled portion 55 which co 
operates with the beveled projections 41 pro 
vided on ring member 35 so as to form a series 
of passage-Ways into the opening 40 in the ring 
member 35. The bottom ring member 49 is con 
nected to the copper rod 24 by means of the cable 
56. An outlet cable 57' is connected to bottom 
plate 5 by means of one of the bolts 5' and is 
adapted to lead current from the Outer electrode. 

Outer electrode 30 comprises a glass tube which 
may be made of Pyrex, or any glass having a low 
coefficient of expansion, and which is provided 
With the rounded open end 56 that is adapted 
to assist in centering and positioning the outer 
electrode. The electrode 30 is covered for a 
greater portion of its exterior by the metallic 
coating 57, which may be a copper coating, and 
at the ends of this metallic coating the resistance 
CoatingS or elements 58 and 59 are provided in the 

The openings 42 and 43 communicate, 

1,965,766 
form of bands which may conveniently be made. 
The resistance coating or element 59 has a greater 
resistance than the coating or element 58, and 
the flow of current is reduced to zero near the 
edge of the metallic resistance coatings, and this 
preventS an edge di Scharge. If the edge discharge: 
is not eliminated, nitrous oxide is formed, and 
this contaminates the product. As shown in Fig 
ure 4, the metallic - coating 57 is extended unde'' 
the resistance coatings 58 and 59, and resistance 
coating 58 extends under resistance coating 59, 
However, it is to be understood that these coat-, 
ings need not overlap, and may be made so as to 
all be in the same plane or adjacent one another, 

Positioned between the exterior of outer elec-, 
trode 30 and the interior of tube 31 is a mass of 
copper Wool or Sponge 60 which is adapted to con 
duct heat away from the Outer tubular electrode 
and maintain the generator at a lower tempera 
ture So as to obtain a greater yield of ozone. The 
copper Wool Or Sponge being of an amorphous na-. 
ture lends itself readily to changes in shape and 
position due to the expansion and contraction of 
the parts of the device. 

It is to be noted that the inner and Outel' 
electrodes are concentric, and are spaced so as 
to permit the passage of the air therebetween. 
The upper end of the outer electrode 30 is open 
and is spaced from the spacer member 54 on 
the inner electrode 48 so as to permit the passage 
of the treated air and ozone through the open 
ing 40 in the top Of the generator. 

It is to be expressly understood that the device 
can be operated in either a vertical or horizontal 
position, thus adapting it for use in places having 
limited floor space. - 
From the construction described, it will be ap 

parent that if bottom plate 5 is removed and cable 
56 detached the electrodes may easily be re 
moved and replaced without disturbing the air 
or Water connections. 
The operation will now be described. Air is de 

hydrated by passing it through a dehydrator, one 
form containing Silica gel, such as disclosed in 
my Copending application, filed on even date 
herewith. When it is desired to regenerate the 
Silica gel, the operation is stopped and heated 
air is passed through the Silica gel. It is to be 
eXpressly understood that other dehydrators may 
be used. The dehydrated air is then conducted 
from the pipe 14, through the tube 18 to one end 
of the interior of inner electrode 48, and due to 
the fact that the upper end of the inner electrode 
48 is closed, the air is forced downwardly, and, 
in passing through the slots or openings 49' in 
the ring members 49, is given a swirling motion 
which helps to keep the inner electrode and the 
device cool. Residual moisture is also removed 
by this motion of the air. The air next passes 
into the polar space between the inner electrode 
48 and the outer electrode 30, while the inner 
electrode is subjected to a high voltage of elec 
tricity, of the magnitude of Substantially 10,000 
volts, so that there is a silent brush discharge 
between the two electrodes, the copper Sponge and 
Water jacket conducting the current to outlet 
cable 57. It is to be expressly understood that, 
the voltage is not to be limited to 10,000 as this 
number is given by way of example only and that 
the voltage may be varied. This discharge trans 
forms some of the oxygen into the form of OZone, 
and the gases pass up between these tubes to the 
exit opening 40 in the top of the generator, from 
which point they are led to the place to be used, 
Th? device is, therefore, maintained at a rela 
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1,965,766 
tively low temperature by means of the Water 
jacket 4 through which water is continually cir 
culated and the copper Wool or Sponge 60 forms 
the conducting means between the water jacket 
and the Outer electrode 30. When the generator 
is maintained at a low temperature, a greater 
production of OZOne resultS. 
From the foregoing disclosure it Will be appar 

ent that I have described an apparatuS Of and a 
method for producing Ozone which will produce 
a maximum of OZone at a relatively small COSt 
and that the apparatus is of a relatively simple 
construction. 
What I claim is: 
1. In a device of the character described, a, 

tubular inner electrode, an outer concentric elec 
trode, tubular means extending into Said inner 
electrode for conducting air thereto, means for 
centering said tubular means with respect to Said 

3 
inner electrode, said last mentioned means being 
adapted to direct the air admitted by the tubular 
means against the inner walls of the inner elec 
trode. 

2. In a device of the character described, an 
inner electrode having a closed end, an outer 
Concentric electrode, means for holding said out 
er electrode in proper position, a tube surround 
ing Said outer electrode, conducting means be 
tWeen Said tube and Said Outer electrode, said 
means comprising copper Wool, another tube Sur 
rounding Said first mentioned tube and being 
spaced therefrom to form a water space adapted 
for cooling Said outer electrode, said closed end 
of Said inner electrode having a depression, and 
a spacer member in said depression and adapted 
to correctly position said inner electrode. 

HARRY BUXTON HARTMAN. 
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