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1 
My invention relates to an apparatus for pro 

ducing ozone, and among the objects of my in 
vention are: 

First, to provide an apparatus for producing 
ozone wherein the air to be treated is compressed 
and then subjected to refrigeration to remove 
moisture, as well as lower its temperature prior 
to introduction into the ozone chamber; 

Second, to provide an apparatus of this char 
acter which employs a novel refrigerating system 
operated on energy otherwise wasted, thereby in 
creasing the over-all efficiency; 
Third, to provide an apparatus of this char 

acter wherein the amount of refrigeration auto 
matically changes in response to changes in de 
mand of ozone; and 

Fourth, to provide an apparatus for producing 
ozone which is inherently capable of being formed 
into a compact, portable self-contained unit and 
which is particularly designed for the treatment 
of water. 
The ?gure is a diagrammatical view of \my ap 

paratus for producing ozone. 
Air to be treated in order to form ozone is 

drawn through a ?lter I by a compressor 2. The 
air is compressed and passed through a refrig 
erating unit or heat exchanger 3 which may re 
move not only the heat generated during com 
pression but lower the temperature below that of 
the incoming air, and in cooling the air remove 
therefrom a large percentage of water which 
may be drained oif by a drain valve 411. The heat 
exchanger may comprise a shell 4 with a suitable 
refrigerating coil 5'therein, and may incorporate 
ba?ies 6 to insure proper heat transfer. The 
compressed and refrigerated air passes through 
a bleeder valve 1 to an air motor 8. The bleeder 
valve is a three-way valve providing connection 
between the refrigerator unit and the motor, or 
permitting discharge of the compressed air to 
atmosphere so as to by-pass the ozone generator, 
to be described hereinafter, during an initial 
“warming up” period. 
The air motor drives a shaft 9 and propeller 

I0. The propeller I0 is mounted within an ozo 
nizer chamber II which contains ozone generat 
ing elements I2. These may comprise sets of 
plates divided into two groups separated by di 
electric material and connected to the secondary 
of a high voltage transformer I3. The ozonizer 
chamber II is provided with a jacket I4. The 
refrigerating unit and the jacket of the ozonizer 
chamber are connected to a refrigerant supply 
pipe I5 and to a refrigerant return pipe I6, 
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through which a refrigerant circulates; the re 
frigerant of course being isolated from the air. 
The air from the air motor exhausts into the 

ozonizer chamber and circulates therein by means 
of the propeller and is drawn from the ozonizer 
chamber as needed through a discharge line I‘! 
controlled by a valve I8. Another control valve' 
is may be interposed between the filter I and 
compressor 2. - V _ 

The supply pipe and return pipes I5 and I6 
are connected, respectively; to the lower and up 
per ends of an evaporator “2L A pump 22 is 
interposed in the supply pipe I5 so as to move 
liquid from the evaporator 2|. Various refriger 
ants may be used; ordinary water may be em 
ployed. The evaporator 2I is maintained at a 
sub-atmospheric pressure as will be described 
hereinafter. A ?oat 23 which controls a valve 
24 regulates the height of liquid in the evaporator, 
?uid being suppliedfrom a branch of a supply 
line 25 connected with a sump or reservoir 26. ‘ 
The supply line also leads to a pump 21 which 
withdraws a refrigerant from the sump and de 
livers it to the jacket 28 of the internal combus 
tion engine 29 which serves as a preheater, the 
engine 29 being provided with a governor con 
trolled carburetor 29a, as shown. The heated 
refrigerant passes from the jacket'to a boiler. 30. 
In addition, the exhaust pipe 3| of the internal’ 
combustion engine is coiled in the boiler 30. The 
internal combustion engine drives an electric gen 
erator 32 for supplying current to drive the mo-' ’ 
tors connected with the several pumps 22 and 
21, as well as the compressor 2 and transformer 
I3. 
Heated refrigerant in the gaseous phase is dis 

charged through jets 33 extending. into vacuum . " 
chambers 34. The refrigerant is drawn through 
Venturi ‘tubes 35 into condensers 36. The con 
densers are connected in series with the discharge 
end of the ?rst condenser connecting with the 
vacuum chamber of the second jet. A vacuum 
line 31 communicates between the evaporator 2! 
and the chamber 34 of the ?rst or high vacuum 
jet. One, two, three or more jets may be em 
ployed to produce the required sub-atmospheric 
pressure. Each of the condensers is provided with ' 
heat exchanger coils 38 which are connected to 
an evaporative cooler 39; a pump 49 maintains 
circulation. The last of the series 'of condensers 
36 discharges into the sump 26, from which it is 
withdrawn for recycling, part of the refrigerant 
being heated by the otherwise wasted heat from ' 
the internal combustion engine and the other part ' 
circulating in the cold circuit of the refrigerating 



2,404,778 
3 

system, that is, through the supply and return 
pipes l5 and 16. 
By utilizing the otherwise wasted heat of the 

internal combustion engine it is possible to so 
cool the air that the ozonizer operates at maxi 
mum efficiency. It should be noted that the proc 
ess of ozonizing the air tends to heat it and that 
the amount of ozone that can be generated dimin 
ishes as the temperature of the air increases, so 
that it ‘is of ‘utmost .pratical importance to'main 
tain the air at as low a temperature as possible. 
It is also mandatory that the cost per unit of 
ozone produced be as low as possible. All of these 
desirable goals are attained by utilizing the 
Wasted heat of the internal combustion engine 
which supplies the power for the differen‘t‘parts 
of the apparatus either by mechanical connec 
tion, as by the belt and pulley arrangement, 4| be 
tween engine and compressor, or through the ‘gen 
erator and electrical motors supplied by the gen- A 
erator and connected to the parts to‘b'e operated. 
A ‘further important advantage is gained, 

namely, ‘the demands on the internal combustion 
engine are, of course, proportional to the load on 
the compressor and the transformer. "When the 
quantity of ozone being drawn oil" is lowered the 
power vrequirements are lowered and therefore 
the heat generated ‘by the internal combustion 
engine is lowered. As a consequence, the amount 
of refrigeration is reduced. 
‘While the internal ‘combustion engine has am 

ple capacity for heating ‘the refrigerant for the 
purposeof cooling the air to be ozonized, it is of 
course possible to provide a jacket on ‘the com 
pressor and absorb .heat ‘from this source as well. 

Various changes and alternate arrangements 
may be made within ‘the scope of the appends 
claims, in which it is my intention to claim all 
‘novelty inherent in the ‘invention. 

I claim: 
1. An apparatus for producing ozone compris 

ing an air compressor, a refrigerating vunit for 
chilling .air compressed by said compressor, an 
ozonizing chamber having electrical means 1asso 
ciated therewith, means for conducting chilled 
air from said unit to said chamber‘for ozonization 
by said electrical means, means for varying the 
amount of ozonized air withdrawn from said 
chamber thereby varying the load on said ‘com 
pressor and electrical means, and means 'for'sup 
plying a refrigerant to said refrigerating unit and 
for automatically regulating ‘the refrigerating ei 
fect thereof in accordance ‘with variations in the 
amount of ozonized air withdrawn from the 
chamber, comprising a heat responsive refriger 
ating system including said refrigerating unit, an 
electrical generator vfor energizing said electrical 
means, .an internal combustion engine drivably 
connected with said compressor and generator, 
the power output of said engine then varying in 
proportion to the load on the compressor and 
electrical means and hence varying ,in accordance 
with the variations in the amount .of ozonized 
air withdrawn, and means .to ‘transmit heat gen 
erated incidental to Operation of the engine to 
said heat responsive refrigerating system. 
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2. An apparatus for producing ozone compris 

ing an air compressor, an air motor, and an 
ozonizing chamber, means to conduct compressed 
air from said compressor to said motor to drive 
the same and from the motor to said chamber, 
electrical discharge means within said chamber 
for ozonizing the air conducted thereto, a fan 
drivably connected with the air motor and posi 
tioned withinvthe chamber forlcirculating air over 
said discharge means, means for varying the 
amount of o-Zonized air withdrawn from said 
chamber thereby varying the load on said com 
pressor and electrical discharge means, and 
means for supplying a refrigerant to the exterior 
of the chamber and for automatically regulating 
the refrigerating effect thereof in accordance with 
variations in the amount of ozonized air With 
drawn from the chamber, comprising a heat re 
sponsive refrigerating system including said re 
frigerant supply means, an electrical generator 
for energizing said ‘electrical ‘means, an Linternal 
combustion engine drivably connected with ‘the 
cmopressor and generator, the power output ‘of 
the engine then varying in proportion to ‘the load 
on the compressor and electrical‘means and hence 
varying in accordance With‘the'variat'ions in't'he 
‘amount of ozonized air withdrawn ‘from said 
chamber, and means ‘to’transmit ‘heat ‘generated 
incidental to the operation of .the engine ‘to said 
‘heat responsive ‘refrigerating‘system. 

3. An apparatus for ‘producing ozone compris 
ing an air compressor, ‘an‘air’motor, 'andan ozon 
izing chamber, .means ‘to conduct compressed air 
from said compressor ‘to ‘said ‘motor to drive ‘the 
same and from the ‘latter to said ‘chamber, ‘a re 
frigerating unit for cooling the air 'con'duc'te'd'from 
the compressor to ‘the‘motor, a secondrefrigerat 
ing unit for ‘cooling ‘said chamber, electrical “dis 
charge means ‘Within the chamber ‘for ozonizing 
the air conducted thereto, -a fan 'driva‘bly con 
nected with the air motor and positioned'within 
‘the chamber for circulating air over said dis 
charge means, means 'for Varying the amount of 
"ozon-ized air withdrawn from said ‘chamber ‘there 
‘by varying v‘the load on said compressor ‘and elec 
trical discharge means, and means ‘for supplying 
a refrigerant to both said refrigerating units and 
for automatically regulating the reftigeratinge'f 
fect thereof in accordance with vvariations-‘in the 
amount of ozonized lair withdrawn ‘from the 
chamber, comprising a heat ‘responsive ‘refriger 
ating ‘system including both said ‘ie'frigera‘ting 
‘units, an electrical (generator for ‘energizing -‘said 
e'1e'ctric'a1 means, an internal combustion engine 
drivably connected withithe compressor and =gen 
erator, the powerhoutputlof the engine ‘then vary- 
ing in proportion to the ‘load on ‘the compressor 
and ‘electrical means and hence ‘varying ‘in ac 
cordance ‘With the variations ‘in the amount of 
ozonized air withdrawn 1from said chamber and 
means to transmit heat generated incidental ‘to 
the operation of the engine to said "heat respon 
sive refrigerating system. 
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