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This invention has reference to an apparatus 
for producing combustible gases from heavy hy 
drocarbons, as residual petroleum,‘shale oil, vege 
table oils, etc., for feeding ̀ internal-combustion 
engines, chiefly in motor-cars and like vehicles, 
>and a method of spraying the said hydrocarbons 
into cloudlike particles as a preliminary to the 
cracking process. 
The principle underlying the invention is, on 

one part, the division of the hydrocarbon intoa 
cloud-like state and, on the other part, the crack 
ing of the hydrocarbon atomized, inside a suit 
able chamber communicating with the suction 
and with the exhaust-pipe of the engine, under 
the inñuence of heat evolved by the'combustion 
.of only a small amount of hydrocarbon atomized, 
in the said chamber, through the mixture of a 
suitable amount of air. 
A characteristic feature of the invention is 

that, the introduction and the spraying into 
small cloud-like particles (atomizing) of the 
heavy hydrocarbon into the said chamber> is ef 
fected by means of a strong draught which is 
produced, on one part, by the reduction of pres 
sure brought about in the said chamber through 
the engine-suction and, on the other part, by a 
draught produced through part of the exhaust 
gases of the engine in conjunction with the aid 
of a small amount of air-current at the orifice of 
a constant-level receptacle opening into the said 
chamber, in such a way that the heavy-hydro 
carbon particles driven by the strong draught 
and meeting with no resistance owing to the re 
duction of pressure produced in the chamber, 
and finding therein free and suñicient space, are 
diffused and divided into ñne cloudlike atoms 
which facilitates the gasification under the in 
fluence of the heat, and, subsequently, its crack 
ing. 

Another characteristic feature of the inven 
tion is that, the gasification and partly the crack 
ing of the heavy hydrocarbon are not made by 
contact of the hydrocarbon drops against the in 
candescent walls, but through the Very flame pro 
duced by the combustion of a small amount of 
atomized hydrocarbon in said chamber and, sub 
sidiarily, -by the radiant heat of the chamber 
walls, which prevents the effects of heating and 
their sequel: the depositing of a carbonized layer. 
Another characteristic feature of the inven 

tion is that, through the connection of the crack 
ing-chamber with the suction and with the ex 
haust of the engine there is obtained a propor 
tionality between the amount of combustible ma 
terial drawn from the constant-level receptacle 
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for consumption and the requirements of the en 
gine, at all moments.  
Another essential characteristic feature of the 

invention is that, the apparatus produces, at all 
rates of speed, a gas of an essentially constant 
composition, and that the amounts of oil intro 
duced and of air drawn in are proportional to the 
engine-rate. As this proportionality l always 
maintains inside the chamber a constant tem 
perature, the quantity' of carbonio residues is 
proportional to the quantity of combustiblev 
treated. 
The above and other characteristic features 

will be made apparent by the description below 
in conjunction with the illustrative drawing at 
tached hereto which shows by way of example, 
non-restrictive, an aspect of performance of my 
invention. ` 

The figure of the drawing shows a vertical sec 
tion through the apparatus. 4.7i shows the cylin 
drical chamber lined internally with refractory 
material i2. The bottom of the chamber is per 
forated as at i5, and it is loaded up to a certain 
height with refractory, porous material such as 
pumice-stone, brick and tile waste, asbestos etc. 
it, or with ̀ catalytic material such as nickel, 
cobalt, copper etc. Said chamber i3 is sur 
rounded with a double-walled casing li so as to 
form a heat-insulated interstice closed at the 
lower part with a cone-shaped bottom i6 pro 
vided with an orifice il on which a cock 20 is 
ñxed. Said casing il leaves between its internal 
walls and the external walls of chamber i3 an 
annular space for the gases formed to pass 
through. Said annular space has at its upper 
portion a gas-outlet i3 which is connected with 
a radiator-filter not shown in the drawing, and 
then with the engine-suction. 
The combination of the'chamber I3 and the 

surrounding casing il' are suitably attached to 
top il) which is cylindrically or conically ex 
tended and communicates through orifice 2 with 
the external air and forms a Venturi-diffuser ß. 
Into said cylindrical extension opens orifice 3 of 
a constant-level receptacle 9 for the combustible 
material. Said receptacle contains a iioat 8 pro- ' 
vided with a plug 'i to stop the inlet 6 from the 
main reservoir as soon as the level required in 
the receptacle is reached. 
At the upper portion, rather at the upper ex 

tremity, of the cylindrical extension of the top 
cover there is provided a joint I connected with 
a branch of the exhaust-pipe of the engine, not 
shown in the drawing, and bears at its lower end 
an injector-nozzle. 5 reaching exactly above the 
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orifice 3 and forming there a spray. A little be 
low orifice 3, on the cylindrical extension, there 
is provided a spark-plug I9 to ignite the mixture 
of combustible oil with air. 
The above described apparatus is placed be 

tween the combustible-reservoir and the engine, 
if necessary by the interposition of a mixer or a 
condenser-purifier not shown in the drawing. 
Now, to the mode of operation of the appa 

ratus', 
Through suction of the engine-which has‘been 

started for a few seconds by gasolene and the 
known original carburetor-_a reduction of pres 
sure is produced in chamber I3 and, at the same 
time, part of the exhaust-gas is driven by nozzle 
5 on to orifice 3 carrying with it an amount of 
combustible material, proportional to the capacity 
of the cylinder, which is thus being diffused in 
fine cloud-like particles into the chamber I3. 
Also at the same time a certain amount of ex- H 
ternal air rushes in through oriñce 2 and mixes 
with the atomized hydrocarbon. Said mixture 
of hydrocarbon with air, in passing at spark plug 
I9 is ignited and heats the chamber-walls I2 and 
also the heap of refractory porous material I4. ,_ 
It must be noted that the .calibrated air-inlet into 
the Venturi-diffuser 4 is regulated so that the 
amount of air inlet each time be just enough for 
the combustion of only a small amount of atom 
ized hydrocarbon in the chamber. 
hydrocarbon introduced in the chamber in a 
cloudlike state is transformed into vapour by the 
influence of the sensible heat in the chamber. 
In this form it is easily cracked under the in 
iìuence of the ignition-llame. The heaviest parts 
of the cracked hydrocarbons in traversing the 
perforated bottom of the ,chamber pass through 
an incandescent layer of refractory, porous ma 
terial I4 and undergo thus, so to speak, fraction 
ated, cracking where each element has time to 
crack according to its particular nature. Tars 
and carbon residues, which might be evolved, are 
evacuated through the cock 20. The products 
of the cracking traverse the perforated bottom I5 
and proceed through the annular space to exit I8, 
and, from there, through the suitable condenser 
puriñer are sucked by the engine. It must be 
noted that the dimensions and the general con 
formation of the apparatus are so chosen as to 
prevent the cloudy or vaporous cone formed from 
coming into contact with the walls of chamber I3, 
-which contact would cause the eifects of undue 
heating and the eventual results. Also, the dis 
tance between the spray-nozzle and the refractory 
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heap I4 is such as to allow the ñne drops of 
sprayed hydrocarbon sumcient time to be trans 
formed into vapour which will facilitate the 
cracking of the hydrocarbon. 

It is understood that this apparatus is, so to 
speak, a‘ self-regulating gasiñer for fluid com 
bustible substances, and is intended for the crack 
ing of the fluid fuel, always in accordance with 
the requirements of the engine. In practice, the 
apparatus yielded very good results. 

I do not confine myself to such dimensions, 
materials or details of construction as described 
above, taking into consideration that several 
modifications might be made without departing  
from the invention. Thus, for example, the atom 
ization of the oil and the introduction of the air 
to ignite part of the oil introduced can be made 
by the aid of a pump started by the engine and 
operating according to the requirements of the 
engine. Further, besides the air entering through 
oriñce 2, one can provide the introduction of addi 
tional air at the lower portion I4 or at another 
place, to burn, as required, the carbons produced 
by the cracking. Further, a device can be pro 
vided in the upper portion of the cracking-cham 
ber to introduce into the chamber water in drops 
or inA steam from the radiator or from a small 
reservoir. Further, the layer of refractory, porous 
material I4 can be impregnated with a suitable 
catalytic substance. 
Having now particularly described and ascer 

tained the nature of my said invention, and in 
what manner the same is to be performed, I 
declare that what I claim isz 
Apparatus for preparing hydrocarbon fuel for 

consumption in internal combustion engines com 
prising, a receptacle having a lining of refractory 
material, a grate at the lower end of the recep 
tacle supporting granular refractory material 
thereon, a tube in communication with the top 
end of the receptacle having an orifice for admit 
ting air to said receptacle, means for supplying 
liquid hydrocarbon fuel transversely to said tube 
below said orifice, a nozzle arranged axially of 
the tube terminating adjacent the fuel supply 
means for supplying exhaust gases of the engine 
to the tube to diffuse the fuel into minute particles 
and spray the same into the receptacle towards ' 
the granular refractory material without engag 
ing said lining, and a casing wall surrounding the 
receptacle having an outlet at the top end thereof 
adapted to be connected to an inlet manifold of 
the engine. 
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