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1. 
This invention relates to internal combustion 

engines. 
The general object of the invention is to adapt 

a carburetor to use heavy fuel. The carburetor 
may be of ordinary construction, having a float 
chamber supplying fuel to a nozzle, and a riser 
from the nozzle taking vaporized fuel to the in 
take manifold. The invention places a coil of 

- tubing in the float chamber and a similar coil in 
the riser. These coils are connected in series. 
Hot combustion gases are drawn through these 
coils for heating them, the combustion gases be 
ing generated in a small external heater. The 
idea in heating the float chamber is to reduce 
the viscosity of the heavy fuel so that it will 
atomize in the nozzle. The purpose of heating 
the riser is to vaporize the atomized fuel. Since 
it takes higher temperature to vaporize than it 
does to reduce vsicosity, the hot gases are drawn 
serially from the heater, first through the riser 
coil, and then through the float chamber coil. 
Another object of the invention is to heat the 

fuel prior to the starting of the engine, as well as 
while it is running. Consequently, means are 
provided for sucking the combustion products 
from the external heater through the coils, before 
the engine starts, this means being a vacuum 
pump. The Vacuum in the engine is relied upon 
after the engine starts. The intake manifold of 
the engine and the vacuum pump are therefore 
connected by a tube, and a branch from this tube 
is connected to the coil in the float chamber. 

Still another object of the invention is the pro 
vision of a control system whereby the engine 
cannot be started or attempted to be started 
until the fuel is preheated, the control means be 
ing as follows. In the preliminary heating period, 
the starting circuit and the ignition circuit are . 
rendered inoperative. When the heater has run 
long enough to produce the desired temperature 
in the riser, a thermostat closes a gap, which 
renders the the starting and ignition circuits po 
tentially operative, then upon pressing the start 
ing button, the engine is turned over and igni 
tion takes place. . 

Still another object of the invention is to pro 
vide means whereby the vacuum pump will not 
be supplanted by the intake suction of the engine 
as a means for circulating the heating medium 
immediately upon the turning over of the engine 
by the starter, but not until the engine has started 
under its own power. Therefore, some function 
of the engine, such as the development of oil 
pressure in the lubrication system, is utilized for 
stopping the vacuum pump, 
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Another object of the invention resides in the 
constructioi and arrangement of the external 
heater, which in its preferred embodiment draws 
heavy fuel from the float chamber of the car 

5 buretor, and which is therefore provided with 
electrical heating means energized concurrently 
with the starting of the vacuum pump for heating 
the Cold fuel in advance of its introduction to 
the combustion chamber of the heater. 

10. Other objects of the invention will appear as 
the following description of a preferred and prac 
tical embodiment thereof proceeds. 
In the drawing which accompanies and forms 

a part of the following specification, the sole 
i5 figure is a longitudinal sectional view, largely 

diagrammatic, showing an internal combustion 
engine with the carburetor connected thereto, 
and embodying the features of the present in 
vention, including the electrical control. 

20 Referring now in detail to the drawing, the 
numeral f represents an internal combustion en 
gine having the intake manifold 2, intake valve 
3, and a conduit 4, forming part of the pressure 
lubrication system. 

25. The intake manifold 2 is connected to the upper 
end of a riser 5, the lower end of which is con 
nected to the carburetor 6. The riser is pro 
vided with a jacket 7. . 
The carburetor comprises a float chamber 8, 

30 atomizing nozzle 9, air intake fo, and mixing 
chamber . 
The above described parts may be, but are not 

necessarily, of conventional construction and de 
sign. 

35 An external heater 2 is provided, consisting of 
a casing f3, which houses a tube f4, constituting 
a combustion chamber. This has a nozzle 5, 
Opening thereinto, which is connected by a pick 
up tube 6 with the float chamber of the car 

40 buretor, an igniting device, which as shown, is 
a glow igniter 6', which is mounted on the cas 
ing f2 and has an incandescent tip 7 exposed. 
Within the combustion tube 4. The latter has 
an air inlet 8, communicating with atmosphere. 

46 The nozzle S is surrounded by an electric heater 
9, which is in parallel circuit with the igniter 
f6, so that both the igniter and heater are simul 
taneously energized. 
A heating coil 20 is arranged longitudinally 

50 within the riser 5, having its lower end connected 
to the combustion tube f4, and its upper end open 
ing into the upper end of the jacket 7. The lower 
end of the jacket is connected by a tube 2, which 
preferably passes through the casing 13 and is 

is connected to one end of a heating coil 22, located 
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into heat exchanging relation to the fuel in Said 
conditioning meams, means connecting said gen 
erator to said reservoir, a vacuum pump driven 
independently of said engine, a connection from 
said heat exchanging means to said engine intake 
and to said vacuum pump, means for operating 
the vacuum pump before the engine starts and 
means responsive to a function of the engine 
When running for stopping the vacuum pump, 
whereby the engine and vacuum pump constitute 
alternative means for drawing fuel from said 
reservoir to Said generator and combustion prod 
lucts from said generator through said heat ex 
changing means. 

5. The combination as claimed in claim 4, in 
cluding means responsive to predetermined high 
temperature of Said conditioning means created 
by Said heat exchanging means, to prevent the 
engine being started until high temperature has 
been attained. V - 

6. In combination, an internal combustion en 
gine including an intake, a carburetor including 
a vaporizing chamber supplying fuel to said in 
take, said carburetor having a float chamber, a 
heater for generating hot combustion products 
having a fuel nozzle driving liquid fuel from said 
float chamber, having an air inlet and an igniter, 
a heat exchanging conduit from said heater posi 
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tioned in heat exchanging relation to said vapor- . 
izing chamber, said conduit being connected to 
the engine intake, a vacuum pump driven inde 
pendently of the engine connected to said con 
duit, Said intake and vacuum pump functioning 
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6 
chamber, a heat exchanging conduit connected to 
said generator and serially associated with said 
riser and Said float chamber, a vacuum pump 
driven independently of the engine, a connection 
from Said heat exchanging conduit to said engine 
intake and to said vacuum pump, means for op 
erating said vacuum pump before the engine 
starts, and means responsive to a function of the 
engine when running for stopping the vacuum 
pump whereby the engine and vacuum pump con 
stitute alternative means for drawing fuel from 
said float chamber to said generator and combus 
tion products from said generator through said 
heat exchanging conduit. 

8. The combination as claimed in claim 7, said 
means responsive to a function of the engine for 
stopping the vacuum pump comprising an ele 
ment responsive to build-up of lubricating oil 
pressure incident to the running of the engine. 

9. In Combination, an internal combustion-en 
gine including a fuel intake, a carburetor includ 
ing a float chamber and an atomizing nozzle, 
means forming a vaporizing chamber connecting 
said carburetor to said intake in which the atom 
izing fuel is vaporized, a heat exchanging con 
duit for bringing a heated medium into heat ex 
changing relation first with said vaporizing cham 
ber, then with said float chamber, means for 
supplying heated medium, connected to one end 
of said heat exchanging conduit, the other end of 
Said heat exchanging conduit being connected 
to Said engine intake whereby said engine draws 
heated medium through said heat exchanging 

alternatively to impose suction upon the combus 
tion chamber of said heater by drawing combus 
tion products through said heat exchanging con 
duit. 

7. In combination, an internal combustion en 
gine including a fuel intake, a carburetor includ 
ing a float chamber and an atomizing nozzle, a 
Vaporizing riser connecting said carburetor to 
Said intake, in which the atomized fuel is vapor 
ized, a generator of hot combustion products, 
means connecting said generator to said float 
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conduit. 
10. The combination as claimed in claim 9, in 

cluding a vacuum pump connected to the said 
other end of said heat exchanging conduit op 
erating independently of the engine, for drawing 
heated medium through said heat exchanging 
conduit before the engine starts, and means re 
Sponsive to a function of the engine when run 
ning for stopping said vacuum pump. 
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