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The present invention relates to automotive vapor fuel 
control. 

It is an object of the present invention to provide in 
an automotive vehicle a fuel supply system including 
a chamber in which fuel is vaporized by heat, an air 
supply passage leading to a cylinder of an internal com 
bustion engine and including a venturi, a fuel supply 
passage connecting the vaporizing chamber and venturi, 
and, means responsive to one or more variable engine 
conditions for regulating the pressure of fuel vapor in 
the chamber. 
More speci?cally, it is an object of the present inven 

tion to provide a system as described in the preceding 
paragraph in which the pressure of vapor in the chamber 
is regulated by a controlled bleed-0E of vapor. 

It is a further object of the present invention to pro 
vide a system for supplying vaporized fuel to an internal 
combustion engine including a fuel vaporizing chamber, 
a fuel tank, a pump for supplying fuel from the tank 
to the chamber, a bleed passage connecting the chamber 
and tank, valve means responsive to one or more varia 
ble engine conditions for regulating the bleed-off of fuel 
vapor to. control the pressure of fuel vapor in the cham 
her. 

It is a further object of the present invention to, pro 
vide a system as described in the preceding paragraph 
including valve means under the control of the operator 
eifective to move toward closed position to reduce bleed-v 
off of vapor from the chamber during acceleration to 
increase vapor pressure at such time. 

Other objects and features of the invention will be 
come apparent as the description proceeds, especially 
when taken in conjunction with the accompanying draw 
ing, illustrating a preferred embodiment of the invention, 
wherein the, ?gure is a diagrammatic drawing of the 
system. 
The system ‘as disclosed herein supplies fuel vapor to 

a venturi located in an air intake line adjacent the in 
take valve of the cylinder. It will be appreciated that 
the invention need not be so limited and instead, may 
supply fuel vapor to a venturi located in an air supply 
passage leading to a manifold which supplies a fuel-air 
mixture to a plurality of cylinders. 

Referring now to the drawing, the system comprises 
a fuel tank 10, a fuel pump 12 adapted to supply fuel 
in liquid state to ‘a vaporizing chamber 14. Speci?cally, 
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the pump delivers liquid fuel to. a smaller chamber 16 - 
containing a float controlled valve 18 to maintain a 
constant supply of liquid fuel available for vaporization 
in the chamber 14. A relief valve 20 is provided to 
limit the pressure attained in the vaporizing chamber. 
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Liquid fuel entering the vaporizing chamber 14 is vapor 
ized by a heat source indicated at 22. The heat source 
may comprise an electrical heating element 22a operable 
during starting of the engine for vaporizing the fuel and 
may also include heating means receiving heat as an 
incident to engine operation such for example as means 
heated by exhaust gases or the like circulated through 
conduit 2212. 
An engine fuel supply passage 24 connects the vapor 

izing chamber with each of the venturis 26 which are 
located in air supply passages 28 leading to separate 
engine cylinders, or alternatively, to a manifold in com 
munication with a plurality of cylinders. The passage 
24. is provided with a restrict-ion 30 and the ?ow of vapor 
ized fuel to the air induction passage 28 is thus deter 
mined by the elevated pressure maintained within the 
chamber 14, the sub-atmospheric pressure existing in the 
throat of the venturi upstream of the throttle plate 31, 
and the effectiveness of the ?xed restriction 30. 
The pressure of vaporized fuel within the chamber 14 

is regulated by a bleed-01f through a bleed passage 32 
communicating with branch passages 34 and 36 both 
of which communicate with the conduit 38 which in turn 
connects to- the fuel tank 10. The branch passages 34 
and 36 contain regulating valves therein under the con 
trol of variable engine conditions. As for example, the 
passage 3.4. is illustrated as having a regulating valve 40 
controlled by a thermostat diagrammatically indicated 
at 42 and operable to control the opening of the valve 
40 in accordance with engine operating temperature. 
The passage 34 “also contains a flow restriction 44. The 
branch passage 36, having a ?ow restriction 46, also in’ 
cludes a regulating valve 48 operatively connected to 
means responsive to engine load (manifold vacuum), 
engine speed (venturi depression or both). This means 
may comprise an evacuated bellows 50 and a bellows 
52 connected by a conduit 54 to a source of reduced 
pressure, as determined by load (manifold vacuum), 
speed (venturi depression), or a combination of load 
and speed as shown. The conduit 54 communicates 
with branch 54a_ leading to the throat of the venturi and 
with branch 54b connected to the passage 28 downstream 
of throttle 31. Branch 54a measures reduced pressure 
at the throat of the venturi, this pressure being variable 
and dependent on speed. Branch 54b, on the other hand, 
is subjected to manifold vacuum or load. 

Preferably, the bleed passage 32 is provided with an 
acceleration lock-out valve 56 which is in series with 
both of the valves 40 and 4,8,. The acceleration lock 
out valve 56 is under control of the operator and may 
be completely or partially closed to provide a quick 
increase pressure of the fuel vapor during acceleration. 
It will be observed that vapor pressure is in general 
maintained at a relatively constant elevated value through 
the operation of the regulating valves 40 and 48 and that 
accordingly, the continuous vaporization of fuel in the 
chamber 14, will result in a continuous return of fuel 
vapor at an elevated temperature to the fuel tank. This 
results in preheating fuel in‘ the tank. 

It will further be observed that with the pressure of 
vaporized; fuel within the chamber 14 maintained at a 
substantially constant value dependent on conditions, 
the instantaneous change in they rate of the ?ow of fuel 
is dependent Primarily 01.1 changes in pressure existing 
within the throat of the venturi, or in other words, on 
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engine speed. The system thus provides for an increase 
in supply of fuel which takes place automatically upon 
an increase in the supply of air to the cylinder or engine. 
The drawing and the foregoing speci?cation constitute 

a description of the improved automotive vapor fuel 
control in such full, clear, concise and exact terms as 
to enable any person skilled in the art to practice the 
invention, the scope of which is indicated by the appended 
claims. 
What I claim as my invention is: 
1. A fuel supply system for an internal combustion 

engine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to the 
air passing through said venturi, bleed passage means 
for regulating the escape of vapor from said chamber, 
and regulating means for said bleed passage means com 
prising valve means responsive to variations in pressure 
in said air induction passage for controlling ?ow of fuel 
vapor through said bleed passage means. 

2. A fuel supply system for an internal combustion 
engine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to the 
air passing through said venturi, bleed passage means for 
regulating the escape of vapor from said chamber, and 
regulating means for said bleed passage means comprising 
valve means responsive to engine temperature for con 
trolling ?ow of fuel vapor through said bleed passage 
means. 

3. A fuel supply system for an internal combustion 
engine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to the 
air passing through said venturi, bleed passage means for 
regulating the escape of vapor from said chamber, and 
regulating means for said bleed passage means compris 
ing valve means responsive to engine load for controlling 
?ow of fuel vapor through said bleed passage means. 

4. A fuel supply system for an internal combustion en 
gine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to 
the air passing through said venturi, bleed passage means 
for regulating the escape of vapor from said chamber, 
and regulating means for said bleed passage means com 
prising valve means responsive to both engine tempera 
ture and load for controlling ?ow of fuel vapor through 
said bleed passage means. 
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5. A fuel supply system for an internal combustion ' 
engine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to the 
air passing through said venturi, bleed passage means for 
regulating the escape of vapor from said chamber, regu 
lating means for said bleed passage means comprising 
valve means responsive to variations in pressure in said 
air induction passage for controlling ?ow of fuel vapor 
through said bleed passage means, and means under the 
control of the operator for restricting ?ow through said 
bleed passage means when rapid acceleration is required. 

6. A fuel supply system for an internal combustion 
engine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to 
the air passing through said venturi, a bleed passage hav 
ing a normally open valve under the control of the opera 
tor adapted to be closed to restrict ?ow when rapid ac 
celeration is required. 
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7. A fuel supply system for an internal combustion 

engine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to 
the air passing through said venturi, a bleed passage hav 
ing a normally open valve under the control of the 
operator adapted to be closed to restrict ?ow when rapid 
acceleration is required, and a second valve in series 
with said normally open valve operated in response to 
variations in pressure in said air induction passage to reg 
ulate vapor pressure within said chamber. 

8. A fuel supply system for an internal combustion 
engine having an air induction passage provided with 
a venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to the 
air passing through said venturi, a bleed passage having 
a normally open valve under the control of the opera 
tor adapted to be closed to restrict ?ow when rapid ac 
celeration is required, and a second valve in series with 
said normally open valve operated in response to engine 
temperature to regulate vapor pressure within said 
chamber. 

9. A fuel supply system for an internal combustion 
‘engine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply fuel vapor to the 
air passing through said venturi, a bleed passage having 
a normally open valve under the control of the operator 
adapted to be closed to restrict ?ow when rapid acceler 
ation is required, and a second valve in series with said 
normally open valve operated in response to engine load 
to regulate vapor pressure within said chamber. 

10. A fuel supply system for an internal combustion 
engine having an air induction passage provided with a 
venturi, a fuel vaporizing chamber having a heat source 
associated therewith, a passage connecting said chamber 
and the throat of said venturi to supply ‘fuel vapor to the 
air passing through said venturi, a bleed passage having 
a normally open valve under the control of the operator 
adapted to be closed to restrict ?ow when rapid acceler 
at-ion is required, parallel branch passages connected to 
said bleed passage, and regulating valves responsive re 
spectively to engine temperature and load in said branch 
passages. 

11. A fuel supply system for an internal combustion 
engine having a plurality of cylinders, an air induction 
passage leading to each cylinder, ‘a venturi in each in 
duction passage, a fuel tank, a fuel vaporizing chamber, 
means for supplying fuel from said tank to said chamber, 
a heater for said chamber to vaporize fuel therein and 
to maintain fuel vapor at an elevated pressure, bleed 
passage means including parallel branches, regulating 
valves in said branches responsive respectively to engine 
temperature and load, a valve under the control of the 
operator in series with both of said regulating valves 
adapted to be moved toward closed position to increase 
vapor pressure in said chamber for acceleration, said bleed 
passage means extending to said tank to return bled 
vapors thereto. 

12. A fuel supply system for an internal combustion 
engine having an air induction passage provided with a 
venturi, a fuel tank, a fuel vaporizing chamber, means 
for supplying fuel from said tank to said chamber, a 
heater ‘for said chamber to vaporize fuel therein and to 
maintain fuel vapor at an elevated pressure, bleed pas 
sage means including parallel branches, regulating valves 
in said branches responsive respectively to engine tem 
perature and load, a valve under the control of the oper 
ator in series with both of said regulating valves adapted 
to be moved toward closed position to increase vapor 
pressure in said chamber for acceleration, said bleed pas 
sage means extending to said tank to return bled vapors 
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thereto, and a vapor passage connecting said chamber to 
said venturi. 

13. A fuel system for an internal combustion engine 
having an air intake passage comprising a liquid fuel 
tank, ‘a fuel vaporizing chamber, means for moving liquid 
fuel from said tank to said chamber, a heat source asso 
ciated with said chamber to vaporize liquid fuel therein, 
a passage connecting said vaporizing chamber to said air 
intake passage, bleed passage means connecting said va 

tank, and valve means in said bleed passage means to 
control vapor pressure in said vaporizing chamber. 
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