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This invention relates to fuel feeding Systems 
for internal combustion engines for use on auto 
motive vehicles, and more particularly to a fuel 
feeding system which operates by means of pres 
Sure applied to the fuel storage tank. 
Because of the particular construction of the 

automobile at the present time with the fuel sup 
ply tank located at the rear of the vehicle and 
at a level lower than the carburetor, it is neces 
Sary, to provide some means for moving the fuel 
from the tank to the engine. There are two gen 
eral classes of devices in use for this purpose, 
namely, the vacuum tank and the fuel pump. 
The former comprises a secondary or reserve tank 
situated at a level above the carburetor, so that, 
upon drawing the fuel from the storage tank to 
this secondary tank, it will feed by gravity to the 
engine. In the latter type of fuel feeding system 
Various sorts of pumps are in use having as their 
primary operating means either electricity, me 
chanical power, or fluid pressure. It is to this 
last mentioned type that this invention is most 
analogous. 

It is the aim of the present invention to pro 
Wide a fuel feeding system which will be simple 
in construction having a minimum number of 
parts, economical to manufacture, and efficient 
in operation, and one which will overcome some 
of the disadvantages inherent in the systems now 
in use. The invention further contemplates the 
provision of a fuel feeding system in which pres 
Sure is preferably applied to the fuel tank to 
force the fuel to the engine, thus providing a 
Constant, direct and positive flow. 
Another object of this invention is to provide 

an additional fuel pumping means which will be 
COne operative upon a reduction of pressure in 
the above mentioned system, and will thus take 
care of any emergency. 
Other objects and advantages will become ap 

parent from the following description of a typical 
embodiment of this invention shown in the ac 
companying drawing in which: 

Fig. 1 is a phantom showing of a motor vehicle 
equipped with the invention; 

Fig. 2 is a vertical section through the pressure 
applying means; 

Fig. 3 is a vertical section through the auxiliary 
pumping means, shown attached to a special cam 
on the shaft of an engine starter; 

Fig. 4 is a diagrammatic showing of another 
form of electrical circuit for use with the auxiliary 
pump shown in Fig. 3; and - 

Fig. 5 is a vertical section through another form 
of pressure applying means. 

(C. 123—179) 
In practicing this invention, an internal con 

bustion engine fo, provided with an intake mani 
fold and a carburetor f2 having a throttle 
pedal 3 connected thereto, is mounted in a con 
ventional manner in a motor vehicle, which is 5 
equipped with a fuel storage tank f4. The motor 
vehicle is further equipped with a self starter 6 
having a starting switch or button connected 
thereto and mounted within the motor vehicle. 
The storage tank 4 is shown at the rear of the 
vehicle and is connected to the carburetor by 
means of a conduit 5, thus providing a means for 
conveying the fuel from the tank to the engine. 
However, in the usual construction of motor 
vehicle, with the fuel supply tank in the rear 
thereof, it is generally at a level lower than the 
carburetor and the fuel will not flow by gravity 
to the engine. Such a condition makes necessary 
the provision of Some other means to force the 
fuel to the engine, 
Connected to the storage tank 4 by a suitable 

conduit 9 is a pressure applying means 20 which 
comprises upper and lower casing sections 23 and 
22 respectively. Separating the upper section 23 
from the lower section 22 is a diaphragm piston 
27 which thus divides the inside of the pressure 
means 20 into a motor chamber A and a pump 
chamber B, and is constantly urged in an upward 
direction, or into chamber B by a spring 28. 
Chamber A is the motor side of the unit and is 
directly Open to a convenient source of fluctuat 
ing pressure, such as the intake manifold , 
through a conduit 2 which is attached to section 
22 through a suitable fitting 25. Preferably, the 
pumping means 20 is positioned adjacent the 
motor vehicle engine, so that the pressure fluctua 
tions in the intake manifold will more freely ebb 
and flow through the conduit 2 and into the 
motor chamber A. The pump chamber B has 
connection with the conduit 9 and storage tank 
4 by means of a passage 29 in which is provided 
a check valve 30 to permit unidirectional flow 
from the chamber into the tank. An inlet port 
3f having a valve 32 therein establishes comi 
munication between the pump chamber and the 
outside atmosphere to permit the inflow of air 
when the pressure is below atmospheric. 

In operation, assuming that the internal com 
bustion engine is operating in a normal manner, 
there will be created in the intake manifold a 
sub-atmospheric pressure which will prevail upon 
the pressure applying means 20 by means of the 
conduit connection 2 thereto. This sub-atmos 
pheric condition will obtain in the chamber A, 
and will draw the piston 27 in a downward direc 
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tion into the chamber in opposition to the Spring 
28. Such a movement will intake air through 
port 3 to be expelled on the next up stroke of 
the piston. In normal driving conditions of the 
vehicle the internal combustion engine provides 
variable suction influences in its intake manifold 
as the engine throttle is opened and closed. 
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These general variations in the suction influences 
are utilized to produce fluctuations in the motor 
chamber A by reason of the sole port connection 
from the latter to the only source of pressure. 
In other words, the passage 2 constitutes an ebb 
and flow connection in which the fluid flow is 
back and forth as the pressure differential re 
verses in the two zones, namely, the motor cham 
ber A and the intake manifold . 
When the piston 27 has been drawn downward 

ly, as above described, by an increased suction, 
and the cooperating action of the atmospheric 
pressure in chamber B, and such suction is re 
leased to any degree, as when the engine throttle 
is opened, the spring 28 will urge the piston up 
Wardly into chamber B, thereby forcing the fluid 
from that compartment into the fuel storage tank 
4 by means of the passage 29 and conduit 9; 
and one cycle of operation is completed. Upon 
an increase in Suction the piston will again be 
?raW? downywardly, allowing more air to be 
drawn into chamber B, and a decrease in suction 
Will force this fluid into the storage tank. It can 
readily be seen that in a comparatively short 
period of time, a pressure will be built up in the 
tank 4, and will be maintained therein by means 
of the valve 30 which prevents any backflow into 
the pressure applying means. In order that the 
pressure built up in the tank 4 may be complete 
ly held within the tank, the tank is further pro 
vided with an airtight cap 33 for its filling open 
ing, rather than the usual type of cap having an 
air vent. The degree of maximum pressure will 
be determined by the power of spring 28 which 
latter is insufficient to unseat the usual car 
buretor'float valve (not shown). 
By means of the pressure built up and main 

tained within the tank f4, the fuel in said tank 
will constantly be forced through the conduit f 5, 
leading from the bottom of the tank, and into the 
carburetor to insure a constant supply at all 
times. When the engine is stopped, the pressure 
will remain in the system and be sufficient to 
force more fuel to the engine at re-starting. 
Usually there will be a sufficient supply of fuel in 
the carburetor itself to take care of starting con 
ditions, and immediately upon starting of the 
engine, a push or two upon the throttle pedal 3 
will have added a sufficient pressure to the tank 
to make certain a continuous operation. 

However, if any unanticipated condition of 
leakage, either in the carburetor or in the fuel 
tank pressure, should render the carburetor sup 
ply inadequate for starting, or should the entire 
Supply of fuel become exhausted and a fresh sup 
ply of fuel be furnished, necessarily releasing the 
tank pressure, then to avoid considerable wear 
on the starter system an additional pumping 
means may be provided to take care of such 
emergency. Such a fuel pumping means is shown 
in Fig. 3 and is indicated generally by the nu 
meral 35, 
As shown in this figure, this additional pump 

ing means may comprise an upper casing section 

fs 

36 and a lower casing section 37, said upper and 
lower sections being separated by a piston or 
diaphragm 38. The pump is thus formed with a 
fuel or fluid chamber in its upper half, and is 

provided with an inlet port 40 having a valve 4 
and an outlet port 42 having a valve 43. With 
the pump 35 interposed in the conduit 5 as de 
scribed, the fuel forced from the tank 4 during 
the normal operation of the system will enter 5 
the upper Section 36 of the additional pumping 
means through the valve 4 and the port 40 and 
pass out through the port 42 past the valve 43, 
thence again into the conduit 5 and on to the 
carburetor. 10 
Attached to the piston 38 is a shaft 45 mounted 

for reciprocatory movement in a bearing 46, and 
being provided with a yoke 47 at its outer or lower 
end, said yoke having a roller 48 mounted thereon 
by means of a pin 49. A spring 50 constantly 5 
urges the shaft 45 and the piston 38 attached 
thereto in an upward direction. Depending upon 
the use to which this auxiliary pump is to be put, 
its means of actuation may be either the shaft 
of the Self starter or some moving part of the 20 
engine itself. If it is desired to have the pump 
take care of insufficient pressure conditions at 
starting, then the shaft of the starter should be 
used. If the additional pumping means is to be 
used to facilitate any unanticipated loss of pres- 25 
sure during driving, the actuating means ought 
to be Some moving part of the engine. 
As shown in Fig. 3, the auxiliary pumping 

means is being used in conjunction with the self 
starter 6 of the internal combustion engine, 30 
The starter is provided with an extended shaft 
5 on which is mounted a cam 52, and the yoke 
47 of the pump encircles the shaft 5 in such 
a manner that the roller 48 may be moved into 
and out of contact with the cam 52. When the 35 
roller is in contact with the cam, and the starter 
is actuated by means of the starter button or 
Switch 7, the piston will be given a reciprocatory 
movement within the casing 36, 37. Downward 
movement of the piston will draw in fuel from the O 
storage tank 4, and an upward movement will 
force the fuel thus present in the upper section 
of the pump casing into the carburetor through 
the conduit 5. 

If it is not convenient to use the auxiliary pump is 
35 in conjunction with the self starter of the 
engine because of inaccessibility due to location 
on the vehicle, and it is still desired to use the 
pump to take care of starting conditions, then 
a small electric motor may be hooked into the so 
starter circuit of the vehicle and used as the 
means of actuation of the pump. Such a circuit 
is shown in Fig. 4 in which 6 represents the reg 
ular self-starter, i 6” the auxiliary electric motor, 
and 7 is the switch or starter button, the motor sis 
f6 being connected into the circuit by the lead 
wires 8. - 

ASSuming that the pressure applying means 
connected to the fuel supply tank is functioning 
in its normal manner, then the fuel in the tank 0 
and in the supply conduit 5 will be under pres 
Sure. Since the additional pumping means is in 
terposed in the conduit t5, the upper fuel section 
36 will also contain fuel under pressure, and the 
piston 38 will be depressed downwardly in op- 5 
position to the spring 50 an amount dependent 
on the pressure in the system. Under these cir 
cumstances the roller 48 will be out of con 
tact with the cam 52, and such a condition of 
pressure in the fuel feeding system will be main- 70 
tained during normal operation of the vehicle, 
If for any reason, the pressure in the system 
should be released, the piston 38 and shaft 45 
would be pushed upwardly by the spring 50 thus 
moving the roller 48 into registry with the cam 
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52 to be actuated thereby. If a fresh supply of 
fuel is passed into an exhausted System, then upon 
rotation of the starter shaft 5, the pump 35 will 
be operated and fuel will be fed to the carburetor 
thereby. However, when the engine is started, 
the pressure will be built up in a very short inter 
val by the pressure pump 20, thus forcing the 
piston 38 downwardly and bringing the roller out 
of contact with the Cam. 
Thus it will be obvious that by bringing the 

starter system into operation, auxiliary means 
are set into action to assist the pressure Oper 
ated pump in its efforts to move fuel from the 
storage tank 4 to the engine. Such a means has 
been shown to comprise a separate auxiliary 
pumping means, as 35, interposed in the conduit 
5 and operative upon closing the starter circuit. 
The two pumping elements 2 and 38 may be one 
and the same element in a pump unit. Such a 
common pumping element is illustrated in Fig. 5. 

In this figure is shown another form of the in 
vention in which the auxiliary pumping means, 
to be operated in conjunction with the starter 
system, is incorporated directly within the pres 
sure applying means, and comprises a self return 
piston operated by an electro-magnet or solenoid 
which latter is energized when the starter system 
is brought into use. Such a fuel feeding device is 
indicated generally at 60, and comprises upper 
and lower casing sections 62 and 63, separated 
by a common piston 64, which is constantly urged 
in an upward direction by a spring 65. Thus, by 
means of the piston 64, the inside of the pump 
60 is divided into an upper or pump chamber 
and a lower or notor chamber, the former being 
connected to the conduit 9 and tank 4 through 
a passage 66 having a valve 67, and the latter 
being connected to the source of Suction through 
the ebb and flow passage 68 and the conduit 2. 
The pump chamber is also connected to the at 
mosphere by means of a port 69 containing a 
valve 70 permitting unidirectional air flow into 
the chamber. 

It will be apparent that the above described 
construction is thus far directly similar to the 
pressure applying means 20. In addition to the 
above-described similar features, however, the 
pump 60 has its piston 64 provided with a guid 
ing stem 72 attached thereto through a pair of 
reinforcing discs 3 preferably made of steel or 
other magnetic material. The stem 72 has a 
loose guiding fit in a well T4 in the lower cas 
ing section 63, which is formed of a non-magnetic 
material. Such a stem is particularly desirable 
where the piston has rather large displacement. 
When starting the engine, after the first Supply . 

of gasoline has been poured into the storage tank 
and before the fuel has reached the carburetor, 
one or two operations of the starter by succes 
sive closings of the starter circuit will operate the 
piston 64 to provide sufficient air pressure on the 
fuel in the tank 4 to cause it to flow to the 
carburetor. Where the piston displacement is 
large, it may be advantageous to assist the mani 
fold suction in moving the piston against the 
tension of the spring 65. For this purpose sev 
eral windings 75 of rather large wire (prefer 
ably of 11/32 of an inch in diameter or greater) 
are placed around the well 4 and insulated there 

... from by a layer of insulation 76. These windings 
T5 are connected into the starter circuit by wires 
18 and form an electro-magnet, so that when the 
current passes therethrough, which ranges be 
tween 150 and 400 amperes, ample attractive 

3 
force is provided to materially assist the mani 
fold suction, and will in fact provide sufficient 
power in itself to attract the piston downwardly 
and the stem 72 into the well 74 for intaking air 
through the inlet valve 70. 
The guiding stem 72 therefore constitutes a 

core or armature for the solenoid 75 and, to 
gether with the steel reinforcing discs 73, serves 
to increase the attractive effort of the windings 
75. Upon releasing the starter switch to open 
the circuit the magnetic attraction will disappear 
to permit the spring to urge the piston on its air 
cxpelling stroke. This construction provides an 
emergency or auxiliary device which operates with 
the starter circuit to help create the fuel forcing 
pressure in the tank f4. It is obvious that such 
an electromagnet could be used in conjunction 
with the auxiliary pumping means 35, shown in 
Fig. 3, by having the windings encircle the shaft 
or stem 45 as a core. 
Thus, in either form of the invention, the fluid 

pressure operated pump will have some assistance 
from the power plant, which assistance is only 
operative when the pressure operated pump re 
quires such aid, and is preferably operative only 
with the operation of the self starter system. 
Further, it will be observed that the assisting 
pump may be combined with the pressure oper 
ated pump as a unit and that the two pistons may 
be incorporated into a single one which is com 
mon to both pumps. 
From the foregoing description it will be ap 

parent that this invention provides a means 
for supplying fuel to the internal combustion 
engine of an automotive vehicle in which there 
is a minimum number of moving parts, and hence 
it is a mechanism which will require little, if any, 
care. It will further be apparent that by means 
of this invention a fuel feeding system is provid 
ed in which there will be a constant and positive 
flow of fuel to the engine at all times, such flow 
being maintained incidental to the riormal control 
and driving of the vehicle since every time the 
throttle is opened and closed the pump 20 is 
actuated; and finally there is provided an emer 
gency fuel pumping means to be used in coopera 
tion with the pressure applying means to take 
care of any unanticipated situation of operation. 
Although only the preferred forms of the in 

vention have been shown and described in de 
tail, it will nevertheless be apparent to those 
skilled in the art that the invention is not so 
limited but that various changes may be made 
therein without departing from the Spirit of the 
invention or the scope of the appended claims. 
What is claimed is: 
1. In a fuel feeding system for an internal 

combustion engine, a fuel tank in communica 
tion with the engine, means for creating a pres 
sure in the tank to force fuel from the tank to 
the engine, and pumping means for mechani 
cally pumping fuel from the tank to the engine, 
said pumping means having associated therewith 
means responsive to deficiency of the tank pres 
sure to render the pumping means operable. 

2. In a fuel feeding system for an internal 
combustion engine, a fuel tank in communication 
with the engine, means for creating a pressure in 
the tank to force fuel from the tank to the en 
gine, a mechanically driven wet pump for mov 
ing fuel from the tank to the engine, and means 
associated with said pump and responsive to 
deficiency of the tank pressure for rendering said 
pump operable. 
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4. 
3. In a fuel feeding system for an internal 

combustion engine, a fuel tank, means for con 
ducting fuel from the tank to the engine, means 
for applying pressure to the tank to force fuel 
to the engine, and fuel pumping means inter 
posed in said conducting means between the tank 
and the engine, the fuel pumping means having 
means associated therewith effective upon defi 
ciency of pressure in the system to render the 
fuel pumping means operable. 

4. In combination with a tank pressure Oper 
ated fuel feeding System for an internal COIn 
bustion engine, of auxiliary means in a fuel line 
between the tank and engine for pumping fuel 
to the engine, and means associated with the 
auxiliary means and effective upon deficiency of 
pressure in the system to render said auxiliary 
means capable of operation. 

5. In combination with an internal combustion 
engine having a starting system, a fuel tank, con 
duit means between the tank and engine, means 
for applying pressure to said tank for forcing 
fuel to the engine, and fuel pumping means 
associated with said conduit means for pumping 
fuel from the tank to the engine, said fuel pump 
ing means having associated therewith means 
effective upon a reduction of pressure in the 
tank for rendering said fuel pumping means 
Operable by said starting system. 

6. In a fuel feeding system for an internal com 
bustion engine, a fuel storage tank, conduit 
means establishing communication between the 
tank and engine for the passage of fuel, means 
connected to the tank for creating a pressure 
therein to force fuel therefrom to the engine, 
pump means in Said conduit means for mechani 
cally moving fuel through said conduit means 
from the tank to the engine, said pump means 
including a power drive and pressure controlled 
means for rendering the pump operable by said 
drive when the pressure in the tank is insuff 
cient and inoperable when such pressure is suff 
cient. 

7. In a fuel feeding System for an internal 
combustion engine, a fuel storage tank, conduit 
means for conducting fuel from the tank to the 
engine, means for creating pressure in the tank 
for forcing fuel therefrom to the engine through 
the conduit means, an engine starting motor, 
and pump means in said conduit means for 
pumping fuel through the conduit to the engine, 
Said pump means, including a pressure respon 
sive drive connection with the starting motor 
for rendering the pump means operable by the 
starting motor when the pressure in the tank is 
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insufficient and inoperable by the starting motor 
when such pressure is sufficient. 

8. In a fuel feeding system for an internal 
combustion engine having a starting motor, a 
fuel tank and a conduit for conducting fuel from 
the tank to the engine, primary means for urg 
ing fuel through the conduit under a moving 
pressure, and auxiliary pumping means in said 
conduit for urging fuel through the conduit, said 
auxiliary means including pumping elements 
adapted to be operated through drive means by 
the starting motor and drive means responsive to 
the pressure in said conduit rendering the pump 
ing elements operable by the starting motor when 
said pressure is insufficient and inoperable by the 
starting motor when said pressure is suficient. 

9. In a fuel feeding System for an internal 
combustion engine, a fuel storage tank, conduit 
means establishing communication between the 
tank and the engine, fluid pressure perated 
means for applying pressure to said tan means 
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in said conduit means and including a pisbn for 
forcing fuel to the engine, and auxiliary means 
for exerting a moving urge upon the piston. 

10. In a fuel feeding system for an internal 
combustion engine, a fuel tank, a fuel conduit 
extending from the tank to the engine, means 
for forcing fluid- under pressure into the fuel 
tank, and a fuel pump in the fuel conduit for 
pumping fuel through said fuel conduit, said 
pump having pressure responsive valve means 
associated therewith for enabling fuel to pass 
through said conduit to the engine when said fuel 
pump is not operating. 

11. In a fuel feeding system for an internal 
combustion engine, a fuel storage tank, a con 
duit establishing communication between the 
tank and the engine, means having a source of 
Operating energy for applying pressure to said 
tank, and means in said conduit for propelling 
fuel through the latter, said last mentioned 
means having a source of operating energy inde 
pendent from the first mentioned source of oper ating energy. 

12. In a fuel feeding system for an internal 
combustion engine, a source of variable fluid 
pressure, a fuel Storage tank, conduit means 
establishing communication between the tank 
and engine, means operable by the variation in 
fluid pressure of said source for applying pres 
sure to said tank for forcing fuel to the engine, 

45 

and means associated with said conduit means 
for at times propelling fuel through the latter. 

ERWIN C. HORTON. 


