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UNITED STATES PATENT OFFICE 

This invention relates to internal Combustion 
engines and more particularly to fuel feed sys 
terms therefor. - 

Considerable difficulties due to irregularity of 
5 flow of the fuels have heretofore been experienced 

in operating internal combustion engines in which 
a highly volatile fuel as for example gasoline is 
delivered to the engine through a system of con 
duits. This difficulty is commonly referred to as 

10 'yapor lock' and is due to breaking the continui 
ty of the flow of the fuel as a liquid in the fuel 
conduits. Usually this is occasioned by vaporiza 
tion of the fuel in the conduits, the normal oper 
ation of the fuel feed means as well as fuel and 

5 air mixing devices is thus interrupted. 
In the automotive field these so-called “vapor 

lock' phenomena, have been frequent in hot 
Weather in engines equipped with mechanically 
driven fuel pumps. With fuels having a low boil 

2G ling point, the suction produced by the fuel pump 
in a conduit filled with the fuel causes the fuel to 
vaporize if the temperature conditions are such 
sas to heat the fuel. The result is that breaks Oc 
cur in the continuity of the liquid fuel stream and 

25 the pump fails to deliver a sufficiently continuous 
strean of liquid fuel to secure the desired opera 
tion of the carburetor. Since the amount of liq 
lid fuel held in a carburetor is relatively small, 
it is used up rather quickly and the engine stalls 

30. Within a short time after the vapor lock occurs in 
the ire. When this happens, the engine cannot 
be started until sufficient time is allowed for the 
fle feed conduits to cool down and the conden 
sation of the vapor permits filling the conduits 

35 with liquid fuel to enable the pump to reestablish 
noi'inal operation. The most frequent conditions 
under which the vapor locks occur are: maximum 
torque and low speed operation for a considerable 
length of time, maximum power operation for a 

40 long time during hot weather and with low boil 
ing fuel, idling in heavy traffic, stopping for gaso 
line snd standing for some time. 
One of the objects of the present invention is to 

provide raeans which automatically eliminate the 
45 wagor lock conditions as they occur in the fuel 

feed Conduits of an internal combustion engine 
Without adversely affecting operation of the en 

Another object of the invention is to provide an 
50 improved valve which enables removal of the va 

por from the fueli feed conduits before the fuel 
in the float chamber of the engine carburetor is 
exhausted or drops to the level where suction ac 
tion of the venturi of the carburetor is unable to 
draw the fuel through the jet. n 

It is a further object of the present invention to 
utilize the suction created during operation of an 
internal combustion engine to purge the fuel feed 
ing system of vaporized fuel or other matter ob 
structing the flow of liquid fuel from the sup- 5 
ply tank to the engine. 
A further object of the present invention is to 

provide a liquid fuel feeding system for internal 
combustion engines which assures at all times a 
Substantially uninterrupted flow of liquid fuel 10 
from the Supply tank to the carburetor. 

It is an added object of the invention to provide 
an improved device of the above character which 
is simple in construction and dependable in opera 
tion, and which is relatively inexpensive to manu- 5 
facture. -- 

Other objects and advantages of the invention 
will appear in the following description and ap 
pended claims, reference being had to the accom 
panying drawing forming a part of this specifica- 20 
tion, wherein two embodiments of the present in 
vention are illustrated. 

Fig. 1 is a diagrammatic view showing an inter 
nal combustion engine having a fuel feed system 
embodying the present invention. 25 

Fig. 2 is a side view of a carburetor, partly in 
section, showing the vapor loc. control valve in 
its open position. 

Fig. 3 is a view showing in Section a portion of 
the carburetor and the vapor lock control valve in 80 
its closed position. 

Fig. 4 is a horizontal sectional view, looking in 
the direction of the arrows, the section being 
taken on the line 5-3 of Fig. 3. w 
Before explaining in detail the present inven- S6 

tion it is to be understood that the invention is 
not limited in its application to the details of 
construction and arrangement of parts illustrated 
in the accompanying drawing, since the invention 
is capable of other embodiments and of being 40 
practiced or carried out in various Ways. Also 
it is to be understood that the phraseology or ter 
minology employed herein is for the purpose of 
description and not of limitation, and it is not in 
tended to limit the invention claimed herein be- 45 
yond the requirements of the prior art. 

In the drawing there is shown, by Way of exam 
ple, an internal combustion engine having a fuel 
feed system embodying the present invention. 
Referring to Fig. 1, the structure illustrated there- 60 
in comprises a gasoline engine having a mani 
fold adapted to distribute to the various en 
gine cylinders the combustible fuel mixture sup 
plied thereto by the carburetor 2. The fuel feed 
system of the engine comprises a fuel supply res 
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actuate a float chamber valve 22. 

2 
ervoir 3 and a fuel pump 4 of any desired type. 
The suction or the vacuum side of the fuel pump 
is connected to the fuel supply reservoir 3 by 
means of a conduit 5, a sediment bulb 6 being 
interposed between the fuel supply reservoir, and 
the pump, preferably in close proximity to the 
pump, for the purpose of Separating Water and 
solid particles which may be contained in the gas 
oline. The discharge or pressure side of the pump 
4 is connected with the carburetor 2. By vir 

tue of such a construction the fuel from the rest 
ervoir 3 is drawn by the pump f4 and is de 
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nuity of liquid fuel therein and the pump draws 
only fuel vapor instead of liquid fuel. Since the 
fuel pump has a relatively small volume, which is 
filled by the vapor, it cannot deliver Sufficient fuel 
to meet the requirements of the engine and the 
liquid fuel contained in the float chamber 8 and 
the delivery conduit 30 is soon exhausted, and the 
float chamber is emptied. The Small amount of 
fuel vapor passing from the fuel pump to the fuel 
jet through the empty float chamber 8 is insuffi 
cient to provide a proper fuel mixture and, there 
fore, the engine ceases to operate efficiently or 

livered under a certain amount of pressure, 
usually from two to four pounds per Square inch, 
to the carburetor wherein atomization and va 
porization of the fuel is effected and it is mixed 
with a necessary amount of air to insure proper 
combustion in the engine. The fuel vapor and 
air mixture is delivered from the carburetor 2 to 
the intake manifold because of the suction cre 
ated in the cylinders by operation of the engine 
O. 
The carburetor 2 may be of any preferred type, 

as for example, the float type which includes a 
float chamber 8 communicating with a jet op 
eratively disposed in the Wenturi conduit (not 
shown) of the carburetor. The construction and 
operation of such devices are well known to those 
skilled in the art. In such a construction, a float 
9 carried by a lever 20 hinged to the carburetor 

structure as indicated at 2 may be utilized to 
The float 

chamber valve 22 has a cylindrical extension 23 
milled at its four sides, as indicated at 24, and 
adapted to slide in a guiding cylinder 25 secured 
in any desired manner to the cover 26 of the float 
chamber 8. The valve 22 is adapted to cooper 
ate With the seat 2 formed on the cylinder 25 
and to open and close the orifice 28 leading into 
a valve chamber 29. Into the valve chamber 29 
opens the discharge end of a conduit 30 leading 
from the pump 4. 
The structure so far described is typical of con 

ventional devices in which the “vapor lock' phe 
nomenon seriously interferes with the Satisfac 
tory operation of the engine. From an examina 
tion of the drawing it can be easily appreciated 
that as the level of the liquid fluid in the float 
chamber decreases as fuel is drawn into the jet, 
the float f9 descends with the fuel level and opens 
the valve 22 to permit the fuel to fill the conduit 
30. This builds up a supply of fuel under the 
required pressure to pass through the orifice 28 
and the spaces formed between the milled por 
tions 24 of the valve extension 23 and the guid 
ing cylinder 25 into the float chamber, thereby 
replenishing the quantity of fuel contained there 
in. It is important to note at this instance that 
for the proper operation of the carburetor it is 

may stop entirely within a few minutes after a 
break of the continuity of liquid fuel occurs in the 
conduit 5. 
In accordance with the present invention 

means are provided whereby the continuity of 
liquid fuel in the conduits 5 and 30 is assured 
and if any vapor lock condition occurs such con 
tinuity is reestablished before the float chamber 
empties. In the present embodiment of the in 
Vention. Such means include a by-pass conduit 3 
connecting the valve chamber 29 directly with the 
intake manifold . A valve 32 cooperating with 
a seat 33 is provided around the orifice 34 and 
connects the by-pass conduit 3 and the cham 
ber 29. A seat 35 is formed around the orifice 28. 
The valve 32 is controlled by the foat 9 and the 
valve 22, there being provided a lost motion con 
nection between the valves 22 and 32 in order that 
slight variations in the level of liquid fuel in the 
float chamber 8 causing operation of the valve 22 
would not affect firm, seating of the valve 32 in 
the seat 33. In the present embodiment of the 
invention the lost motion connection between the 
valves 22 and 32 comprises a valve stem 36 se 
cured to the valve 32 and extending into the hole 
3 in the valve 32. A transverse pin 38 arranged 
in the extension 23 of the valve 22 transversely 
thereof paSSes through a slot 39 provided in the 
lower end of the sten 36. By virtue of such a 
construction, a certain amount of movement of 
the valve 32 is permitted without, unseating the 
valve 32. A spring 40 is provided to press the valve 

necessary that the fuel in the float chamber is 
maintained at a certain level, since the float 
chamber and the jet constitute communicating 
Vessels, and the level of the fuel in the jet and 
the character of the fuel mixture are consequent 
ly dependent upon the level of the liquid fuel in 
the float chamber. 
Should the fuel in the conduit 5 be heated 

above a certain temperature by any one of a 
variety of causes such for example as long ex 
posure of the fuel reservoir 3 to sun rays, or 
heating the conduit 5 by engine exhaust con 
duits, the suction action of the pump 4 in com 
bination with the heated fuel may cause vaporiza 
tion of the fuel in the conduit 5. As vapors form 
in the conduit 15, the pressures break the conti 

32 upward and close the orifice 34 except when 
the valve is unseated by the action of the float as 
above described. A flanged disk or washer 4 
made of highly buoyant material, such as cork, is 
provided on the valve 22 in order to increase the 
buoyancy thereof and to adapt the waive 22 to 
rise in the chamber 29 for closing the orifice 34 
when the chamber 29 is filled with liquid fuel. 
From the foregoing, it can be understood that 

when the liquid fuel in the suction conduit 5 
becomes vaporized, the fuel pump 4 will pump 
Such vapor. When all of the liquid fuel from the 
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delivery conduit 30 is passed into the float cham 
ber 29, the entire conduit 30 and the chamber 29. 
are filled with fuel vapor. In the prior structures 
continued operation of the engine under such 
conditions results in consuming the liquid fuel 
from the float chamber and retardation and stall 
ing of the engine. 

In the present structure the valve 32 is opened 
and the vapor is by-passed directly to the mani 
fold. Since the suction capacity of the entire 
engine is thus available, the vapor in the conduits 
and the carburetor is soon withdrawn and a flow 
of liquid fuel is reestablished. This is accom 
plished before the liquid fuel contained in the 
float chamber is entirely consumed or falls be 
low a certain predetermined minimum level 
where engine operation would be adversely af 
fected. ---- 

when the delivery conduit 30 and the chambe 
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29 are filled with liquid fuel, the suction of the 
engine acting on the valve 32 through the con 
duit 3, the pressure of the spring 40 and the 
buoyancy of the Valve 32 are sufficient to press 
the valve 32 against the seat 33 closing tightly 
the Orifice 34. This condition prevails as long 
as the chamber 29 is filled with liquid fuel. How 
ever, as soon as the valve chamber 29 is filled with 
the fuel Vapor the continued consumption of the 
remaining liquid fuel from the float chamber 
brings the float 9 into a position where it pulls 
the valve 22 down far enough to cause the pin 
38 to come to the end of the slot 39 and pulls on 
the valve stem 36. This causes the valve 32 to be 
unseated and its weight together with the dis 
Continuation of the action of the engine Suction 
thereon causes the valve 32 to descend on the 
Seat 35 and to close the Orifice 28 connecting 
the valve chamber 29 and the float chamber 8. 
When such a condition occurs, the entire suc 

tion of the engine is caused to act through the 
conduits 3 and 30 on the fuel pump. This is 
Sufficient to draw the fuel from the Suction con 
duit 5 and the delivery conduit 30 into the 
valve chamber 29. It should be noted that the 
engine Suction increases the vacuum in the suc 
tion conduit 5 and rapidly reestablishes the con 
tinuity of liquid fuel in the system, since by with 
drawing large volumes of fuel vapor, the suction 
action of the engine produces a free expansion 
of the vapors. entrapped in the conduit and this 
rapid expansion causes a rapid cooling of the 
liquid fuel in the conduit 5. As soon as the 
liquid fuel fills the conduits 5 and 3 and the 
valve chamber 29, the valve 32 rises and by con 
tacting its Seat 33 it interrupts the direct.com 
munication which has been established between 
the engine manifold and the delivery conduit 
30. The valve 22 being open, the liquid fuel 
passes into the float chamber 8 rapidly filling 
the Sane and reestablishing the normal operation 
of the Carburetor. 
An important advantage of the present inven 

tion is found in the fact that it not only pre 
vents formation of the vapor lock condition in 
the engine fuel feed system but permits quick 
starting of the engine whenever the carburetor 
bowl is emptied of liquid fuel. This is of par 
ticular value in instances where the supply of 
fuel has becoisie exhausted and the tank and con 
duits are dry at the time of refilling. In such 
instances, the time required to empty the line 
of air by action of the fuel pump alone is greatly 
reduced. In extreme cold conditions, water 
vapor in the conduit or the carburetor may form 
a slush which is not readily removed by the fuel 
pump alone. The added Suction made available 
by the present invention will also be found help 
ful in clearing the line of such obstructions. 

I claim: . 
1. In an internal combustion engine having an 

intake manifold, a fuel supply reservoir, a car 
buretor including a float chamber, a float in said 
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chamber and a valve operated thereby, a fuel 
pump, a Suction conduit connecting the suction 
side of Said pump with said reservoir and a de 
livery conduit connecting the delivery side of the 
pump with the float chamber for delivering the 
fuel thereinto, said valve adapted to interrupt 
Said delivery conduit when the fuel in the float 
chamber rises above a predetermined level, a by 
pass conduit connecting said delivery conduit with 

75 

the engine manifold; and valve means actuated 
by said float and adapted to provide a direct com 
munication between said delivery and said by 

Y 

3 
pass conduits when the liquid fuel in said cham 
ber falls below a predetermined level and inter 
rupting at the same time the communication be 
tween the delivery conduit and the float chamber. 

2. In an internal combustion engine having an 
intake manifold, a fuel supply reservoir, a car 
buretor including a float chamber, a float in said 
chamber and a valve operated thereby, a fuel 
pump, a Suction conduit connecting the suction 
side of Said pump with said reservoir and a de 
livery conduit connecting the delivery side of the 
pump with the float chamber for delivering the 
fuel thereinto, said valve adapted to interrupt 
said delivery conduit when the fuel in the float 
chamber rises above a predetermined level, a by 
pass conduit connecting said delivery conduit 
with the engine manifold; valve means actuated 
by Said float chamber valve and adapted, when 
the fuel in the float chamber is below a prede 
termined level, to provide a direct communication 
between said delivery and said by-pass conduits 
interrupting at the same time the communication 
between the delivery conduit and the float cham 
ber. 

3. In an internal combustion engine having an 
intake manifold, a fuel supply reservoir, a car 
buretor including a float chamber, a float in said 
chamber and a valve operated thereby, a fuel 
pump, a Suction conduit connecting the suction 
side of Said pump with said reservoir and a de 
livery conduit connecting the delivery side of the 
pump with the float chamber for delivering the 
fuel thereinto, said, valve adapted to interrupt 
said delivery conduit when the fuel in the float 
chamber rises above a predetermined level, a 
by-pass Conduit connecting said delivery con 
duit With the engine manifold; valve means ac 
tuated by said float chamber valve and adapted, 
when the fuel in the float chamber is below a 
predetermined level, to provide a direct Com 
munication between said delivery and said by 
pass conduits interrupting at the same time the 
communication between the delivery conduit and 
the float chamber, said valve means being con 
nected to said float chamber valve by means of a 
lost motion device, whereby a desired amount 
of fluctuation of the float is permitted without 
affecting said valve means. 

4. In an internal combustion engine having 
an intake manifold, a fuel Supply reservoir, a 
carburetor including a float chamber, a float in 
said chamber and a valve operated thereby, a 
fuel pump, a suction conduit connecting the suc 
tion side of Said pump with said reservoir and a 
delivery conduit connecting the delivery side of 
the pump With the float chamber for delivering 
the fuel thereinto, said valve adapted to inter 
rupt Said delivery conduit when the fuel in the 
float chamber rises above a predetermined level, 
a by-pass conduit connecting said delivery con 
duit with the engine manifold; valve means ac 
tulated by Said float chamber Valve and adapted, 
When the fuel in the float chamber is below a 
predetermined level, to provide a direct com 
munication between said delivery and said by 
pass conduits interrupting at the same time the 
communication between the delivery conduit and 
the float chamber. . 

5. In a liquid fuel feed system for an internal 
combustion engine having an intake manifold, 
a carburetor including a float chamber with a 
float operatively arranged therein, a fuel reser 
voir, a fuel pump, a Suction conduit connecting 
the suction side of said pump with said reser 
voir, a valve chamber arranged on said car 
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4. 
buretor and communicating With said float chan 
ber, a delivery conduit operatively connecting 
the delivery side of said pump with said valve 
chamber, a by-pass conduit operatively con 
necting said valve chamber with the engine 
manifold, a float chamber valve controlling the 
orifice provided between the float chamber and 
the valve chamber, and a vapor lock control 
valve arranged in said valve chamber and ac 
tuated by said float chamber valve with the aid 
of a lost motion connection, said vapor lock Con 
trol valve being adapted to keep the communi 
cation between said by-pass conduit and said 
valve chamber interrupted when the fuel in the 
float chamber stands above a predetermined 
level, said valve being further adapted to es 
tablish a communication between the valve 
chamber and the by-pass conduit when the fuel 
in the float chamber falls below said predetero 
mined level. 

6. In a liquid fuel feed system for an internal 
combustion engine having an intake manifold, 
a carburetor including a float chamber with a 
float operatively arranged therein, a fuel reser 
voir, a fuel pump, a suction conduit connecting 

2,188,069 
the suction side of said pump with said reservoir, 
a valve chamber arranged on said carburetor 
and communicating with said float chamber, a 
delivery conduit operatively connecting the de 
livery side of said pump With said valve cham 
ber, a by-pass conduit operatively connecting 
Said valve chamber with the engine manifold, a 
float chamber valve controlling the orifice pro 
vided between the float chamber and the valve 
chamber, and a vapor lock control valve arranged 
in said valve chamber and actuated by said float 
chamber valve with the aid of a lost motion con 
nection, said vapor lock control valve being 
adapted to keep the communication between 
said by-pass conduit and said valve chamber 
interrupted when the fuel in the float chamber 
stands above a predetermined level, said valve 
being further adapted to establish a communica 
tion between the valve chamber and the by 
pass conduit when the fuel in the float cham 
ber falls below said predetermined level closing 
at the same time the orifice between the valve 
chamber and float chamber. 
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