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ABSTRACT: A fuel system pressurized by an engine su-
percharger.
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PRESSURIZED FUEL SYSTEM

This invention relates to an internal combustion engine and
more particularly to a supercharger pressurized fuel system.

The conventional internal combustion engine includes a
fuel supply and a fuel feeding means at the intake to the com-
bustion chamber. A fuel line from the fuel supply to the fuel
feeding means at the engine intake transfers the fuel in
response to a pressure differential created in the fuel line.
Earlier automobile engines employed a gravity feed which
produced a hydrostatic head causing the fuel to flow through
the fuel lines. Due to the varied used today of the internal
combustion engine the engine is often in a position where the
fuel tank is not above the fuel feeding means, and also because
of other forces acting on the fuel supply and fuel in the fuel
line, the gravity feed has become impractical in many
respects. Accordingly, this type of a fuel system has been out-
dated.

Fuel pumps are now included in most fuel supply lines
which create a suction in the fuel line to draw the fuel from the
fuel tank. These systems are an improvement but are not en-
tirely satisfactory. These fuel systems often use a filter and the
fuel pump draws the fuel through the fuel filter which
produces an added restriction to the flow of fuel in the line.
The fuel filters must be replaced and installed, which neces-
sitates the bleeding of the fuel filters. The lower than at-
mospheric pressure in conventional fuel lines increases the
possibility of air entering the fuel line. Fuel injectors used
diesel engines are sensitive to restrictions on a suction side of
the fuel supply. The fuel tanks and particularly gasoline fuel
tanks, permit the evaporation of a substantial amount of fuel
to the atmosphere. This not only is a loss of fuel but it also
adds to the poilution of atmosphere which is becoming a
problem in congested areas. A sealed fuel line system which
pressurizes the fuel tank will overcome this evaporation
problem. Accordingly, this invention will overcome the above
disadvantages and provide a more positive fuel feeding
system.

The supercharger used on the internal combustion engine
provides a source of air pressure which is connected to the
fuel tank. A check valve in an air conduit leading from the su-
percharger to the fuel tank maintains a residual pressure in the
tank. Accordingly the fuel line will carry a higher a higher
pressure which will prevent air from leaking into the line even
if a fuel pump is used in the fuel line. It is possible to use a su-
percharger alone to pressurize the fuel tank causing the flow
from the fuel supply through the fuel line to the fuel feeding
means.

It is an object of this invention to provide a pressurized fuel
tank for pressurizing the fuel system of an internal combustion
engine.

It is another object of this invention to provide a su-
percharger pressurized fuel tank for increasing the pressure on
the fuel supply end of the fuel line.

It is a further object of this invention to provide a tur-
bocharger pressurized fuel supply to increase the pressure on
the fuel line and create a higher than atmospheric pressure on
the fuel supply line.

The objects of this invention are accomplished by using a
source of air pressure such as a blower which may be used to
suprecharge the internal combustion engine and for pressuriz-
ing the fuel tank. A connection between the blower or su-
percharger and the fuel tank may include a check valve to
maintain the residual pressure in the fuel tank. The fuel line
may or may not include a fuel pump and fuel filter through
which the fuel will flow as it is transferred to fuel feeding
mechanism. The fuel feeding means may be a carburetor-type
of fuel and air mixing system or the fuel injection-type of fuel
feeding means.

The preferred embodiments of this invention will be
described in subsequent paragraphs and are illustrated in the
attached drawings.

FIG. 1 is a side elevation of an internal combustion engine
having a supercharger pressurized fuel tank.
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FIG. 2 is an end view of the engine shown in FIG. 1.

FIG. 3 is a modification wherein a Roots blower is used to
pressurize the fuel supply at a gasoline engine.

FIG. 4 is a schematic illustration of a turbocharger and fuel
feed system.

Referring to the drawings FIGS. 1 and 2 illustrate a diesel
engine 1 having an intake manifold 2 and a turbocharger 3.
The turbocharger includes an exhaust turbine 4 driven by ex-
haust gases which are exhausted through the exhaust pipe §.
The turbine 4 drives a turbocompressor 6 which feeds into the
intake air transfer conduit 7 connected to the intake manifold
2.

The turbocompressor pressure is transmitted through the
air pressure conduit 8 containing a check valve 9 connected to
the fuel tank 10.

The fuel system includes fuel tank 10 and the fuel line con-
duit 11 which is connected to a primary and secondary filters
12 and 13 which in turn are connected by fuel line conduit 14
connected to the fuel pump means 15. Fuel pump means 158
includes a transfer pump 60 for providing suction in the con-
duit 14. The fuel injection pump 61 pressurizes the fuel from
transfer pump 60 and also provides the timing for the injection
of fuel to the plurality of conduits 16.

FIG. 4 illustrates schematically a turbocharger system in
which an air cleaner 20 connected to an air inlet 21 supplies
the air to the turbocompressor 6. Turbocompressor pres-
surizes air and forces the air into the intake manifold 2 which
in turn directs the air into the cylinder 23 of the internal com-
bustion engine. The piston 24 reciprocates within the cylinder
23 and operates as conventional reciprocating engine.

The exhaust side of the internal combustion engine exhausts
the exhaust gases through the passage 25 to the exhaust
manifold 26 which is in communication with the exhaust tur-
bine 4.

The exhaust turbine 4 is driven by the exhaust gases which
pass through the turbine 4 and are exhausted through the ex-
haust pipe 27. The exhaust turbine 4 drives the turbocompres-
sor by means of a shaft 28. It is the pressure from the tur-
bocompressor 6 which is used to pressurize the fuel tank 10.

Referring to FIG. 3 a gasoline engine is illustrated. The pres-
surizing means is similar to that shown in FIGS. 1 and 2. The
engine 50 is provided with an intake manifold 51. A Roots
blower 52 receives air through the air filter §3. The air inlet
conduit §4 receives air from the Roots blower 52 which is sup-
plied to the carburetor 55 which provides the air fuel mixture
to the intake manifold 51. The fuel tank 56 is pressurized by
means of a conduit §7 connected between the air inlet conduit
54 and the fuel tank 56. A fuel filter 58 is positioned in the fuel
conduit §9. A fuel pump 60 receives the fuel and pumps it
through the fuel line conduit 61 and the carburetor 55.

It is understood that the supercharger as shown is used in
conjunction with a fuel pump on the engine. Fuel pumps on
the conventional engines of today are standard equipment.
With pressure in the fuel tank 56 or 10 it is possible under
some circumstances that a fuel pump would be eliminated.
This is particularly true if a filter were not used in a fuel line.
For most satisfactory and positive operation, however, a fuel
pump would be used since it creates a better pressure control
from the fuel supply to the fuel feeding means for the engine.

The preferred embodiments of this invention have been il-
lustrated and described and their operation will be described
in the following paragraphs.

For the purpose of illustration FIGS. 1, 2 and 3 will be used
to describe the operation. The engine 1 while in operation ex-
pels exhaust gas from exhaust manifold 26 which pass through
the exhaust turbine 4 and are exhausted through the exhaust
pipe 27. The exhaust turbine 4 drives the turbocompressor 6.
The turbocompressor receives air through the inlet pipe 21
and the air filter 20 and pressurizes the air which passes into
the intake manifold 2. The air in the transfer conduit 7 is pres-
surized. The pressure in the transfer conduit 7 is tapped by the
pressure conduit 8 which is in communication with fuel tank
10. The check valve 9 permits unidirectional flow through
conduit 8 and maintains the pressure in the tank in response to
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the pressure in the turbocompressor 3. The check valve 9
maintains a more constant pressure in the fuel tank and does
not transmit the pressure fluctuations from the turbocompres-
sor 3.

The fuel tank 10 supplies fuel through the fuel line conduit
11 to the filters 12 and 13. The fuel then passes through the
fuel line conduit 14 to the transfer pump 60. The transfer
pump 60 supplies fuel to the fuel injection pump 61 which in
turn provides injection fluid pressure to the plurality of fuel in-
jection lines 16 for the diesel engine.

The pressurizing of the air supplied to the intake manifold is
used to maintain the pressure on the fuel tank which in turn
maintains a pressure in the fuel line. The fuel transfer pump is
also used to provide a suction on the fuel feeding end of the
fuel line. The pressurized fuel tank is helpful in bleeding of the
fuel filters because it keeps the air out of the fuel line during
normal operation. The control of the fuel pressure to the fuel
injection pump is more constant and accordingly the fuel in-
jection pump is less sensitive to pressure changes and this in
turn provides better engine performance.

The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows: 1 claim:

1. A closed pressurized fuel injection system for an internal
combustion engine comprising, a fuel supply tank, a fuel feed-
ing means including a fuel injection pump for feeding fuel to
said internal combustion engine, a fuel supply line connecting
said fuel supply tank with said fuel feeding means, a source of
pressurized air adapted for supplying combustion air to said
engine, an air conduit directly connecting said source of pres-
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surized air to said fuel supply tank, said source of pressurized
air continuously pressurizing the supply tank and said fue!
supply line thus maintaining a higher than atmospheric pres-
sure in said fuel supply line, a fuel pump in said fuel supply line
producing fuel flow and maintaining pressure on the fuel sup-
plied to said fuel feeding means to thereby provide an en-
closed and pressurized fuel injection system.

2. A pressurized fuel system as set forth in claim 1 wherein
said air conduit from said source of pressurized air to said fuel
tank includes a check valve for unidirectional flow of pres-
surized air and maintaining a residual pressure in said tank.

3. A pressurized fuel system as set forth in claim 1 wherein
said source of pressurized air comprises an air blower for con-
nection to said fuel supply tank.

4. A pressurized fuel system as set forth in claim 1 wherein
said fuel supply line includes a fuel filter between said fuel
tank and said fuel pump for filtering the fuel flowing through
said supply line.

§. A pressurized fuel system as set forth in claim 1 wherein
said source of pressurized air includes a supercharger for con-
nection to an internal combustion engine for pressurizing said
fuel supply tank.

6. A pressurized fuel system as set forth in claim 1 wherein
said source of pressurized air includes a turbocharger pres-
surizing said fuel supply tank.

7. A pressurized fuel system as set forth in claim 1 wherein
said source of pressurized air includes an air filter for filtering
the air supplied for pressurizing said fuel supply tank.



