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This invention relates to a method and means 
of preventing an accumulation of carbon in the 
cylinders of an internal combustion engine or the 
removal of deposited carbon therefrom. 

5 The object of the invention is to provide a sim 
ple and efficient means for producing ozone in 
Small quantity injected into the fuel charge of 
the engine simultaneously with the operation 
thereof. 

10 A further object and feature of the invention 
is to provide ozone through the passage of air 
used in the fuel charge through or across a spark 
gap, and it is a further object and purpose of the 
invention to provide an ignition system of an 

15 internal combustion engine, particularly the lead 
in line of a distributor or commutator for Such 
engine, with a spark gap and means whereby the 
reduced pressure within the intake manifold 
causes a flow of air across the gap and discharg 

20 ing the ozone produced to the engine cylinders. 
It is Well known that an electrical discharge 

in pressure of atmosphere is productive of ozone 
and Some other gases and the purpose and object 
of this invention is to provide a device that auto 

25 matically produces ozone by reason of operation 
of the engine including an electric circuit in Such 
manner that a practically continuous electrical 
discharge is produced and consequently a prac 
tically continuous production of OZOne in a COm 

30 paratively small quantity. 
In addition to this fundamental feature an ob 

ject of the invention is to provide a spark gap 
in the engine ignition circuit thus serving the 
double purpose of causing an intensification at 

35 the spark plug terminal as well as a production 
of ozone for the intake manifold. 
These and other objects and various novel fea 

tures of the invention are hereinafter more fully 
described and claimed, and the preferred form. 

40 of, construction of a device for producing ozone 
for use in the fuel charge of an internal combus 
tion engine is shown in the accompanying draw 
ing in which 

Fig.1 is an elevation of my improved device in 
45 its preferred relationship with an internal com 

bustion engine a portion. Only of which is shown 
and the ignition circuit therefor which is dia 
grammatically shown. 

Fig. 2 is an enlarged sectional elevation of my 
50 improved ozone producing device. 

The upper part of the internal combustion en 
gine is shown at 1 having a portion of the intake 
manifold 2 shown therewith and spark plugs 3 
for the various cylinders. Also, I have shown in 

55 elevation a commutator or distributor 4 and the 
spark plugs are each connected by an electrical 
conductor with the distributor as shown by the 
line 5 in Fig. 2. The distributor, as is usual, has 
a rotating contact element 6. Further details of 

60 the commutator are nothere shown as the specific 

(C. 123-119) 

construction of such device forms no material 
part of the present invention, 

It is usual in commutators Of this type to pro 
vide a central socket 7 for the high tension wire 
8 of the electrical circuit indicated generally at 
9 in Fig. 1 which includes a battery 10, a breaker 
11 and the low and high tension coils indicated 
at 12. It will be noted in Fig. 2 that this socket 
7 has a metal insert 13 contacting the spring ele 
ment 14 of the commutator connected with the 
contact element 6. In usual constructions the 
lead-in wire 8 has a metallic terminal 14 adapted 
to be introduced into this socket member 7 it be 
ing merely a tight fit in the said Socket. My 
Ozone producing device is capable of ready at 
tachment in such a circuit and consists of a body 
15 of insulating material having a transverse 
aperture 16 extending through preferably pro 
vided with a bell-mouth 17 on One side and hav 
ing a tube 18 on the opposite side which with a 
conduit 19d leads to an aperture provided in the 
intake manifold 2. The body 15 is also provided 
with a longitudinal aperture opening to the cen 
tral aperture 16 in the lower part of which is in 
Serted the plug 19 having the split tubular end 20 
for insertion in the Socket member 13 of the con 
mutator. The opposite end is provided with a 
screw 21 threaded in its portion of the longitu 
dinal aperture, the head of which is within an 
enlarged portion 22 and within a tubular element 
23 inserted in said enlarged portion. The screw 
21 provides a second plug in Spaced relation with 
the plug 19 providing an adjustable Spark gap 
within the air conduit 16 of the body. The end 
14 of the lead-in wire 8 for the commutator is 
merely pushed into this tube or socket 23 in the 
same manner as it otherwise would have pushed 
into the member 13. 
Thus, one of the features of construction of 

my device is found in the provision of the body 
member 15 with the part 20 for insertion in the 
socket and the part 23 for insertion of the lead-in 
wire and thus without altering the construction. 
of the commutator or the circuit wires or termi 
nals in any manner I can introduce the OZOne pro 
ducing device in the circuit or remove it there 
from. This peculiar location of the device is 
therefore desirable in that no fastening means 
is required and no revision of the engine appur 
tenances either, in the parts of the circuit or in 
the parts of the apparatus required. - 
By the arrangement of the screw 21 and the 

plug 19, a spark gap 24 is provided in the aper 
ture 16 and this spark gap may be varied in width. 
by turning the screw 21. The part 19 has lugs 
25 formed thereon embedded in the body which 
is preferably formed of molded bakelite so the 
lower terminal is fixed in position and the upper 
one adjustable whereby it may be varied for use 
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2 
With different engines and the proper width of 
gap provided for any specific installation. 

It will be seen from the above description that 
the preferred location of this ozone producing 
device is in the high tension lead-in line of the 
commutator. In a multi-cylinder engine there 
is a practically continuous electrical discharge 
across the terminals during operation of the en 
gine and, as is well known, the gap provides a 
resistance in the ignition circuit tending to in 
tensify the electrical discharge at the spark plug 
terminals. 
By connection of the aperture or conduit 16 

With the intake manifold or other appropriate 
portion of the engine air is caused to flow con 
tinuously across the Spark terminals. There is 
therefore a practically continuous production of 
OZOne in a Small quantity passing to the engine. 
It is immaterial to the operation of this engine 
whether the tube 19 discharges directly into the 
intake manifold or other appropriate portion of 
the charge forming apparatus even to the intake 
end of the carburetor (not here shown) if de 
sired. It is further immaterial whether the cir 
cuit connected with the ozone producing device 
forms a part of the ignition circuit of the engine 
or not although. Such location has the above ben 
eficial effect of increasing the intensity of the dis 
charge at the Spark terminals. So far as the pro 
ducing of OZone is concerned any appropriate cir 
cuit may be utilized wherein a spark is passed 
across the terminals of a device, a convenient 
form of which is shown more particularly in 
Fig. 2. 
The beneficial effects derived from the injec 

tion of OZone into the inflowing fuel charge as 
near as I am able to judge results from the foll 
lowing fact 
Ozone possesses the molecular formula O3, it 

having two united molecules and a third unstable 
molecule in that it is not united to the other two. 
OZOne is a most powerful Oxidizing agent par 
ticularly I believe for the reason that the unstable 
molecule is instantly, available to combine with 
any element deficient in oxygen. 
Upon introduction of the Ozone into the fuel 

charge at any appropriate point, the free molecule 
combines with the gasoline or other hydrocarbon 
of the fuel charge and the two united molecules 
pass into the cylinder and the carbon therein 
being at high temperature takes up these two 
particles increasing the burning of the carbon 
and causing a continual production of carbon 
dioxide passing from the engine through the ex 
haust ports. At least the introduction of the 
Ozone in the fuel charge causes a limited oxidiza 
tion of the fuel and due to the oxygen added to 
the fuel charge a greater combustion efficiency 
is secured which tends to prevent deposition of 
carbon and to consume such deposited carbon as 
may have been in the cylinders before the 
assembly of this device therewith. 
From the foregoing description it is believed 

evident that several beneficial effects are pro 
duced, Firstly and foremostly, a continuous 
introduction of Ozone in Small quantity into the 
fuel charge whereby an increased amount of 
oxygen is provided in a form to cause an oxidiza 
tion of the fuel charge commensurate with the 
quantity provided and resulting in a more com 
plete combustion within the engine cylinders 
probably due to the combining of the two at 

1982,484 
tached molecules of oxygen with the carbon at 
high temperature in view of the demand for 
Oxygen by the burning carbon. 

Further, by the provision of such a device in the 
ignition circuit at such point as to secure a prac 
tically continuous electrical discharge in the 
presence of air flowing to the engine and its in 
clusion in this particular point of the circuit de 
Scribed causes an intensification of the electrical 
discharge at the spark terminals. All of these 
factors, the intensification of the Spark discharge, 
the oxidization of the fuel charge and increase of 
Oxygen content of the fuel charge, together re 
Sult in a more highly efficient operation of an 
engine of this type and a removal of the deposited 
carbon and prevention of a further deposit of 
Carbon. 
The device further is very simple and inex 

pensive in construction as it requires no particu 
lar time in attaching Or detaching as it is de 
signed to be introduced into the spark or the 
ignition circuit without change in the construc 
tion or arrangement of the portions thereof with 
Which it is connected. 

Having thus fully described my invention, its 
utility and mode of operation, what I claim and 
desire to secure by Letters Patent of the United 
States is 

1. In a device of the character described for 
use in conjunction with the cover of a COm 
mutator for distributing electric current in the 
ignition system of an internal combustion engine 
having a fuel intake, the said cover having a 
central Socket and a contact element in the Socket 
forming part of the ignition circuit, of an OZOne 
producing device comprising a body of insulating 
material having a COInduit for air therethrough 
and discharging to the fuel intake, a plug in the 
said body having an end projecting into the said 
air conduit within the body and an end project 
ing from the body for insertion in the socket of 
the cover to engage said contact element, a second 
plug in longitudinal alignment with the first 
named plug and terminating in the said air con 
duit. Within the body in spaced relation with the 
end of the first plug providing a spark gap, the 
last named plug being longitudinally adjustable 
in the body toward or from the first plug, and a 
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socket connected with the last named plug adapt 
ed to receive a lead-in wire of the ignition circuit. 

2. In a device of the character described for 
use in conjunction with the cover of a commu 
tator for distributing electric current in the igni 
tion system of an internal combustion engine 
having a fuel intake, the said cover having a cen 
tral Socket and a contact element in the socket 
forming part of the ignition circuit, of an ozone 
producing device comprising a body of insulating 
material having a conduit for air therethrough 
and discharging to the fuel intake, a plug in the 
Said body having an end projecting into the said 
air conduit within the body and an end projecting 
from the body for insertion in the SOcket of the 
COver to engage said contact element, a Second 
plug in longitudinal alignment with the first 
named plug and terminating in the Said air con 
duit within the body in spaced relation with the 
end of the first plug providing a spark gap, and a 
socket connected with the last named plug adapte 
ed to receive a lead-in wire of the ignition circuit. 
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