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This invention relates to improvements in fuel 
feed Systems for internal combustion engines 
and relates more particularly to the addition of 
means for preventing the formation of a con 
dition known as a “vapor lock'. 
The fuel employed for the production of power 

in internal combustion engines is limited, almost 
entirely to gasoline which is a mixture of liquids 
each of which has its own definite boiling point. 

O The lighter portions of this mixture may boil at 
120 degrees F. or less, while the heavier portions 
may not boil until a temperature of 400 degrees 
F. is reached. - 

In an ordinary automobile, on hot days, ra 
diation from the road and the resulting hot air 
close to the road, assisted by air warmed by 
passing through the radiator and over the en 
gine may raise the fuel in the gasoline tank as 
much as 25 degrees F. and therefore if the air 
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temperature is 100 degrees F., the fuel may be 
125 degrees F., or above the boiling point of the 
most volatile constituents. 
The fuel line from the tank to the carburetor 

as well as the pump and the carburetor are 
heated by the air and also by conduction from 
the engine as well as by radiation from the hot 
engine parts. As a result of the high tempera 
ture of the parts through which the fuel has to 
flow, a large amount of vapor is formed which 
interferes with the operation of the pump which 
is designed to handle liquid and not vapor. 
In any fuel feed System for supplying volatile 

liquid fuel to an internal combustion engine, 
there is a constant danger that a portion of the 
liquid fuel will vaporize during its passage from 
the supply tank to the carburetor. 
When enough vapor forms in the delivery sys 

tem, the normal flow of the liquid fuel may be 
seriously retarded and even completely stopped. 
This is most likely, to occur in warm weather and 
in portions of the delivery system located near 
the engine or the exhaust manifold and pipe, 
and when it occurs, produces what is called a 
“vapor lock'. 

In systems using some form of pump for fuel 
delivery, the formation of vapor in the fuel 
lines may cause the pump to cease entirely de 
livering fuel or may cause it to deliver it irregu 
larly. 

It is one object of this invention to produce 
a fuel feed system having means for separating 
the vapors from the liquid fuel, condensing and 
returning them to the fuel line, so as to prevent 
the formation of a “vapor lock'. 
Where gasoline is supplied to a carburetor by 

(CI. 158-36.4) 
means of a pulsating pump, either of the plunger 
or diaphragm type, it is supplied intermittently 
and in a pulsating manner. 

It is another object of this invention to pro 
duce a fuel feed system provided between the 
pump and the carburetor with an air or vapor 
cushion, similar to those employed in connection 
with water pumps, for the purpose of smooth 
ing the pump impulses. 
The above and any other objects that may 

become apparent as the description proceeds are 
attained by means of a construction and an ar 
rangement of parts that will now be described, 
reference for this purpose being had to the ac 
companying drawings in which the invention has 
been illustrated, in its preferred form, and in 
which - - . . . . 

Figure 1 is a diagrammatic view showing a 
fuel feed system in accordance with this inven 
tion; 

Figure 2 is a view, to a larger scale, showing 
the heat radiator or condenser in section and 
showing one way of attaching it to the feed pipe; 

Figure 3 is a section taken on line, 3-3, Fig 
ure 2; : 

Figure 4 is a side elevation of a connector like 
that employed in Figure 2, but with the con 
denser removed and the side opening plugged; 

Figure 5 shows a fuel feed system of the vac 
uum tank type, formed in accordance with this 
invention; 

Figure 6, is a section, similar to that shown 
in Figure 2, to a smaller scale, and shows a mod 
ified form of condenSer; 
Figure 7 is a section taken on line 7-7, Fig 

ure 6; 
Figure 8 is a section similar to that of Figure 

6 and shows another form of condenser; 
Figure 9 shows a slight modification of the 

construction shown in Figure 1; and 
Figure 10 is a vertical section of a condenser 

involving a slight modification of that shown 
in Figure 2. 
In the drawings numeral 5 designates an in 

ternal combustion motor having a carburetor 6 
and a fuel pump 7. The fuel tank 8 is located 
at a lower level than the carburetor and fuel 
is conducted from the tank to the carburetor by 
the fuel pipe 9. A pipe O connects the pump 
with the carburetor. At some Suitable point in 
the fuel line, a condenser is connected in the 
manner shown in Figures 2, 6 and 8. 
The fuel line is cut and the ends are connected 

by means of a T 2, or 2a in Figure 2. The pipe 
O has also been shown as formed in two parts 
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2 2,191,490 
connected by a T 2 and provided with a con 
denser f. - 
When the engine operates the pump 7 is also 

operating for the purpose of transferring liquid 
fuel from the tank 8 to the carburetor. On the 
intake side of the pump the pressure in the line 
9 is less than atmospheric, so that the air pres 
Sure on the fuel in tank 8 will produce a flow 
to the pump. If the gasoline is very hot, as it 
often becomes in Summer, it vaporizes freely and 
the rate of vaporization is greater in the feed 
line 9 than in the tank, due to the decreased 
pressure therein. It is evident that if line 9 fills 
with vapor the pump will be pumping vapor in 
stead of gasoline, and since it is designed for 
pumping the liquid fuel, its capacity is too small 
to supply the engine with sufficient fuel to run, 
with the result that it will stop. This condi 
tion is called a “vapor lock'. 
When the fuel line is provided with a condenser 

like either of those shown in Figures 2, 6 or 8, 
the vapor will enter the condenser and be cooled 
whereupon it will be condensed and flow to the 
pump as a liquid, thereby enabling the pump 
to supply the necessary amount of fuel to the mo 
tor. 
The condenser , connected with the delivery 

pipe O, serves to smooth the pulsations due to 
the operation of the pump. 

Since any pump operates by reducing the pres 
sure in the feed line, it is possible to Substitute 
for the mechanical pump shown in Figure 1, 
a vacuum tank 3, like that shown in Figre 5. 
The diagrammatic view shown in Figure 5 dif 
fers from that shown in Figure 1 in this, that 
instead of a mechanical pump a vacuum tank 
is employed, which is the mechanical equivalent 
of a pump for the purpose of raising the gasoline 
or other liquid fuel. 

40. The vacuum tank 3 is connected with the in 

50 

take manifold f4 by a tube 5 and a tube fo 
connects the vacuum tank with the carburetor. 
In Figure 5, no condenser has been shown in the 
fuel line, but can be applied to it in the manner 
shown in Figure 1. 
In climates where the temperature does not 

become excessive it is sometimes sufficient to pro 
vide the fuel line with a section 2a (Figure 4), 
provided with radiating fins which serve to dissi 
pate any excessive amount of heat in the fuel and 
to condense any vapors that may, form. 

It will be seen from Figures 2, 6 and 8 that the 
condensers are all provided with radiating 
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fins or flanges T. 
The condenser shown in Figure 8 is forme 

from a tubular cylindrical body member 8 and 
a cap 9 connected thereto by a press fit joint. 
The condenser shown in Figure 6 has a tubular 
member 8 that is the same as that shown in Fig 
ure 8 but the cover or cap 9d differs from that 
employed in Figure 8 in this, that instead of being 
concave on its inner surface, it is provided with 
an inwardly projecting plug 20 that terminates 
in a conical end portion. 
The condenser illustrated in Figure 2 comprises 

a hollow cylindrical member 8a, having a sec 
tion 2 at its upper end threaded. The diameter 
of the threaded section is somewhat greater than 
that of the opening beneath so as to provide a 
shoulder 22. 
The top 9b is provided with a threaded exten 

sion 23 that cooperates with the threaded sec 
tion 2, and its inner surface is spherically con 
CaWe. 
A conical partition 24 has its base provided 

with a flange 25 that is clamped between the 
, shoulder 22 and the end of the threaded exten 
sion 23. The partition has a number of small 
openings 26 and is provided at its apex with a 
large opening 27. The lower end of the cylindri 
cal wall of member 8d terminates in a shoulder 
on which the screen 28 rests. 
Instead of mounting the condenser in the 

manner shown in Figure 1, it can be mounted. On 
top of the pump 7 in the manner shown in Fig 
lure 9. 
In Figure 10, a modified form of the construc 

tion illustrated in Figure 2 has been shown, in 
which the partition 24 has been reversed and in 
stead of employing the screen 28, a pipe 28a, ex 
tends upwardly from the opening in the bottom 
of the condenser, and terminates underneath the 
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opening 27 in the partition 24. Pipe 28a is pro 
vided with a plurality of openings 30 through 
which the condensed fuel can return to the fuel 
line. 

During operation, the fuel 29 stands approxi 
mately at the levels indicated in Figures 2, 6 and 8. 
Any vapors in line 9 pass into the condenser 

through the opening in the bottom, and condense 
when they enter the cool interior of the heat 
radiator. 
Any vapor that passes into the dome, above 

the partition 24 condenses and returns to the 
liquid through the opening 27. 
The screen 28 prevents any solid matter from 

getting into the feed line during installation or 
when the top is removed, and functions to facili 
tate the cooling and condensing of the vapor by 
Separating it and conducting heat units there 
from. The partition 24 divides the condensing 
chamber into a lower primary chamber and an 
upper secondary chamber and functions to retard 
the upward flow of vapor in the condenser and 
helps to cool and condense the vapor by separat 
ing it and conducting heat units therefrom to 
the exterior walls for radiation into the at 
mosphere, 

Having described the 
claimed as new is: 

1. A heat radiator comprising an elongated 
substantially cylindrical body member having one 
end closed and the other open, the closed end 
having a hole for the reception of a pipe con 
nection, the open end having a threaded sec 
tion of larger diameter, whereby a shoulder is 
formed, a perforated conical partition member 
having a circular flange resting on the shoul 
der, and a cap for closing the open end, the cap 
having a threaded section for engaging with the 
threaded section in the body member and for 
holding the partition in place, the body member 
and the cover having heat radiating fins. 

2. A heat radiator and condenser comprising 
a chambered body member for use in a vertical 
position, the top being closed and the bottom 
provided with an opening, a perforated partition 
extending transversely of the chamber, dividing 
it into an upper and a lower compartment, and 
a pipe having its lower end positioned in the 
opening in the bottom, and its upper end termi 
nating adjacent the partition, the pipe wall hav 
ing a plurality of openings adjacent the bottom 
of the condenser. 

3. A heat radiator and condenser comprising 
a chambered body member. for use in a vertical 
position, the top being closed and the bottom 
provided with an opening, a conical perforated 
partition extending transversely of the chamber, 
at a point near the upper end thereof, the ver 
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2,191,490 
tex of the partition being at the top and per 
forated, and a pipe having its lower end in the 
opening in the bottom and its upper end termi 
nating adjacent the partition, the wall of the 
pipe being provided with openings directly above 
the bottom of the condenser. 

4. A heat radiator and condenser comprising 
a chambered body member for use in a vertical 
position, the top being closed and the bottom 
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provided with an opening, and a pipe having its 
lower end positioned in the opening in the bottom 
and its upper end terminating in the upper por 
tion of the chamber, the pipe wall having a plu 
rality of openings adjacent the bottom of the 
condenser. w 5. In a liquid fuel supply system for internal 
combustion engines, in which there is a forced . 
movement of a volatile fuel through a conduit 
from a Supply tank to a carburetor, a chamber 
provided with heat-conductive walls positioned 
above the fuel stream in communicating rela 
tion to the conduit to receive volatiles rising 
therefrom, and heat-dissipating means on the 
exterior of the chamber to induce condensation 
of volatiles within the chamber. 

6. In a liquid fuel supply system for internal 
combustion engines, in which there is a forced 
movement of a volatile fuel through a sealed 
conduit from a supply tank to a carburetor, a 
closed chamber provided with heat-conductive 
walls positioned above the fuel stream in com 
municating relation to the conduit to receive 
volatiles rising therefrom, and heat-dissipating 
means on the exterior of the chamber to induce 
condensation of volatiles within the chamber. 

7. In a liquid fuel supply system for internal 
combustion engines, in which there is a forced 
movement of a volatile fuel through a conduit 
from a Supply tank to a carburetor, a condensa 
tion chamber provided with heat-conductive 
Walls positioned above the conduit, a conductive 
connection between the chamber and the con 
duit to admit volatiles rising from the fuel stream 
into Said chamber, and means cooperative with 
the chamber walls to dissipate heat from the 
trapped volatiles, whereby to induce condensa 
tion thereof and subsequent return to the fuel 
stream. 

8. In a liquid fuel supply system for internal 
Combustion engines, in which there is a forced 
movement of a volatile fuel through a conduit 
from a Supply tank to a carburetor, a chamber 
provided with heat-conductive walls positioned 
above the fuel stream in communicating rela 
tion to the conduit to receive volatiles rising 
therefrom, a partition dividing the chamber into 
condensation and supply compartments, and 
heat-dissipating means on the exterior of the 
chamber to induce condensation of volatiles 
Within the chamber. 

9. In a liquid fuel supply system for internal 
combustion engines, in which volatile fuel is 
noved through a conduit from a supply tank to a 
pump, a chamber provided with heat-conductive 
Walls positioned beyond the conduit between the 
tank and the pump in communicating relation to 
the conduit to receive volatiles rising therefrom, 
Said volatiles being maintained in said chamber 
at substantially atmospheric pressure, and heat 
dissipating means. On the exterior of the cham 
ber to induce condensation of volatiles therein. 

10. In a liquid fuel supply system for internal 
combustion engines, in which volatile fuel is 
moved through a conduit from a supply tank to 
a pump, a chamber provided with heat-conduc 

3 
tive walls positioned beyond the conduit between 
the tank and the pump, a conductive connection 
between the chamber and the conduit to admit 
volatiles rising from the fuel stream into the . 
chamber, said volatiles being maintained at sub 
stantially atmospheric pressure in said chamber, 
and heat-dissipating means on the exterior of 
the chamber to induce condensation of volatiles 
therein. 

11. A device for preventing vapor lock in the 
fuel line of an internal combustion engine, com 
prising a hollow body of heat-conductive material 
adapted for connection with a fuel line at a side 
thereof to entrap and condense volatiles admitted 
therefrom, the body having an irregular exterior 
Surface providing a relatively large superficial 
area facilitating transfer of heat units from the 
body. s 

12. A device for preventing vapor lock in the 
fuel line of an internal combustion engine, com 
prising a hollow body of heatconductive mate 
rial adapted for connection with a fuel line at 
a side thereof to entrap and condense volatiles 
admitted therefrom, the body having heat-dissi 
pating means on its exterior surface to facilitate 
transfer of heat units from the body, and a cond 
cal partition in the body dividing the same into 
condensation and supply compartments. 

13. A device for preventing vapor lock in the 
fuel line of an internal combustion engine, com 
prising a hollow body of heat-conductive material 
adapted for connection with a fuel line at a side 
thereof to entrap and condense volatiles admitted 
therefrom, the body having heat-dissipating 
means on its exterior surface to facilitate trans 
fer of heat units from the body, and a conical 
partition in the body dividing the same into con 
densation and supply compartments, there being 
a plurality of apertures in the partition for pas 
sage of matter therethrough in opposite direc 
tions. 

14. A device for preventing vapor lock in the 
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fuel line of an internal combustion engine, com 
prising a hollow body of heat-conductive mate 
rial adapted for connection with a fuel line at a 
side thereof to entrap and condense volatiles ad 
mitted therefrom, the body having heat-dissipat 
ing means on its exterior surface to facilitate 
transfer of heat units from the body, and an 
apertured partition in the body dividing the same 
into condensation and Supply compartments. 

15. In a liquid fuel Supply system for internal 
combustion engines, in which volatile fuel is 
moved through a conduit from a pump to a car 
buretor, a chamber provided with heat-conduc 
tive walls positioned beyond the conduit between 
the pump and the carburetor in communicating 
relation to the conduit to receive volatiles rising 
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therefrom, said volatiles being maintained in said : 
chamber at Substantially. atmospheric pressure, 
and heat-dissipating means on the exterior of 
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the chamber to induce condensation of volatiles 
therein. 

16. In a liquid fuel supply system for internal 
combustion engines, in which volatile fuel is 65 
moved through a conduit from a pump to a car 
buretor, a chamber provided with heat-conduc 
tive walls positioned beyond the conduit between 
the pump and the carburetor in communicating 
relation to the conduit to receive volatiles rising 70 
therefron, Said volatiles being maintained in said 
chamber at substantially atmospheric pressure, 
heat-dissipating means on the exterior of the 
chamber to induce condensation of volatiles 
therein, and means in the chamber in communi- 75 



4. 
cation with the conduit for returning the Con 
densed product to the conduit under the Suction 
influence of the flow of fuel therethrough. 

17. In a liquid fuel system for internal combus 
tion engines, in which volatile fuel is moved 
through a conduit from a supply tanke to a 
pump, a chamber provided with heat-conductive 
walls positioned beyond the conduit between the 
tank and the pump in communicating relation 
to the conduit to receive volatiles rising there 
from, said volatiles being maintained in said 
chamber at Substantially atmospheric pressure, 
heat-dissipating means on the exterior of the 
chamber to induce condensation of volatiles 
therein, and means in the chamber in communi 
cation with the conduit for returning the con 
densed product to the conduit under the suction 
influence of the flow of fuel therethrough. 

2,191,490 
18. In a liquid fuel supply system for internai 

combustion engines, in which there is a forced 
movement of volatile fuel through a conductive 
element, a chamber provided with heat-conduc 
tive walls positioned above the element in Com 
municating, relation thereto to receive volatiles 
rising therefron, said volatiles being maintained 
in Said chamber at Substantially atmospheric 
pressure, heat-dissipating means on the exterior 
of the chamber to induce condensation of vola 
tiles therein, and means in the chamber in com 
munication with the conductive element for re 
turning the condensed product to the conduit un 
der the suction influence of the flow of fuel 
therethrough. 

ADOLPH. W. MITTERER. 
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