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Delaware 

Application June 18, 1948, Serial No. 33,767 
3 Claims. (CI. 158-36.4) 

The present invention relates to fuel supply 
systems for internal combustion engines, and 
more particularly to such systems employing 
electromagnetic pumps. 
In fuel supply systems as presently used to 

furnish liquid fuel to the carburetors of internai 
combination engines, it is customary to employ a 
pump which is either mechanically or electrica 
ly operated to draw fuel from the storage tank 
and force it under pressure into the carburetor, 
the level of the fuel in the carbureter bowl being 
regulated by a float which controls a needle valve 
in the carburetor inlet. 
In order to secure uniform operation of the 

carburetor it is desirable to maintain the level of 
fuel in the carburetor bowl as constant as possible. 
Since, however, the needle valve opens gradually 
as the float sinks responsive to consumption of 
fuel by the engine, it is necessary for the pump to 
be designed to supply to maximum volume of fuel 
required by the engine at a pressure sufficient to 
force this volume through the Small Opening pro 
vided by the partially open needle valve. This 
high pressure, however tends to unseat the 
needle valve when there is little or no demand : 
for fuel by the carburetor, thus causing the car 
buretor to food. 

It is an object of the present invention to pro 
vide a novel fuel Supply System for internal corn 
bustion engines which is efficient in Operation, 
economical in construction, and arranged to 
maintain the level of the fuel in the carburetor 
bowl with a high degree of accuracy irrespective 
of variations in the volune of fuel delivered. 

It is another object to provide Such a device in 
corporating an electromagnetic pump, and float 
actuated means for controlling the energization 
of the pump. 

It is another object to provide Such a device in 
which the Supply line from the pump to the car 
buretor bowl is at all times open and free from 
obstructions which restrict the flow of fuel there 
through, so that the pump is not required to force 
the fuel into the carburetor bowl through a Small 
orifice. 

It is another object to provide such a device 
in which the volume of fuel delivered by a stroke 
of the pump is normally sufficient to actuate the 
float-operated controlling means, so that during 
normal operation, actuation of the pump is con 
trolled solely by the float means. 

It is another object to provide such a device 
including further an extraneous controlling 
means operative to insure continuous reciproca 
tion of the pump at such times as the supply of 

O 

15 

20 

30 

3 5 

O 

SS 

2 
fuel in the carburetor bowl is depleted, such as 
prior to the initial operation of the engine. 

It is a further object to provide such a device 
in which the extraneous controlling eans for 
causing reciprocation of the pump may belocated 
remote from the pump, at any convenient point 
along the conduit connecting the pump to the 
carburetor. 
Further objects and advantages will be ap 

parent from the following description taken in 
connection with the accompanying drawing in 
which: 

Fig. is a semi-diagrammatic illustration of a, 
fuel Supply System forming a preferred embodi 
ment of the present invention, the pump and the 
controlling means being shown broken away and 
in vertical Section; and 

Fig. 2 is a detail in perspective of the extraneous 
controlling means for the pump shown in Fig. i. 

In Fig. 1 of the drawing there is illustrated an 
electromagnetic pump indicated generally by nu 
meral and comprising a cylinder 2 in Which, a, 
magnetic piston 3 is arranged to be reciprocated 
by the successive action of an electromagnet 4 
and a return spring 5. The pump is provided 
With an inlet chamber 6 having an inlet fitting 
adapted to be connected to a storage tank and 

an outlet 8 adapted to be connected by a conduit 
9 to the bowl of a carbureter indicated gen 
erally by numera . 
Check waves 2 and 3 are provided within the 

pump casing and on the piston 3 respectively in 
order to causefuel to flow through the pump when 
the piston is reciprocated. 
Means for energizing the electromagnet 4 to 

cause the piston 3 to discharge fuel from the out 
let 8 into the carburetor bowl is provided com 
prising a battery 4 grounded at 5 and connected 
through a manual switch 6 and lead to one 
terminal of a controlling device indicated gen 
erally by numeral 9 mounted on the side of the 
carburetor bowl . A Second terminal of said 
control device is connected by a lead 22 to one 
terminal of the electromagnet 4, the opposite ter 
minal thereof being grounded at 23 to complete 
the energizing circuit. 
Means for controlling the actuation of the pulp 
So as to maintain a Constant level of fuel in the 

carburetor bowl is provided comprising a float 
24 hinged at 25 for vertical movement in the bowl, 
and provided with an an 2 engaging a pin 2 
slidably mounted in a bearing nipple 23 threaded 
into the carburetor bowl and forming part of the 
cap 29 of the controlling device 9, 
Within the controlling device a spring blade 
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3 is connected at one end to the battery lead 
and at its other end carries a contact 32. A 
Second Spring blade 33 is rigidly fixed to the 
interior of the casing 30 of the controlling device 
and carries on its free end a contact 35 arranged 
to cooperate With the contact 32. The Spring 
blade 3 is in the path of the end of the pin 27 
So that when the pin is moved to the left in the 
figure by upward movement of the float 24, con 
tact 32 is moved away from the contact 35. A 
resistor 40 of suitable value, is preferably con 
nected across contacts 32, 35 to reduce Sparking 
between the contacts. 
In operation, and starting with the parts in 

the positions illustrated, with contacts 32, 35 
closed, closure of the manual Switch f6 completes 
the circuit from battery 4 through contacts 32, 
35, and lead 22 to the electromagnet 4, and from 
thence through the ground connections 23 and 
5 back to the battery. The consequent energi 

zation of the electromagnet causes the plunger 3 
to rise, compressing the Spring 5, and pumping 
a charge of fuel through the conduit 9 into car 
buretor bowl . This discharge of fuel from the 
pump is normally sufficient to raise the float 24 
in the carburetor bowl Sufficiently to move the 
contact 32 away from the contact, 35, thus de 
energizing the electromagnet 4 and permitting 
the spring 5 to return the plunger to its lower 
position. When this added fuel has been used 
by the engine so that contact 32 again engages 
contact 35, the action is repeated, thus maintain 
ing accurately the level of fuel in the carburetor 
ow. 
If, when the device is initially placed in oper 

ation, the carburetor bow should be empty or 
Substantially depleted of fuel, the single dis 
charge of the pump will be insufficient to raise 
the float 24 So as to open contacts 32, 35. Means 
are therefore provided for Securing repeated 
action of the pump in order to initially fill the 
carburetor bowl with fuel comprising a separate 
Set of contacts actuated by the flow of the fuel 
from the pump to the carburetor. 
As shown, a control element generally desig 

nated hv numeral A5 is provider comprising an 
elbow fitting. the inlet 46 of which is connected 
to the conduit 9, while the outlet 47 is connected 
to the carburetor howl The interior of the 
control element 45 is cylindrical in form, as 
shown at 48, and a piston 49 is slidably mounted 
therein. The body of the control member 45 is 
formed of non-magnetic material, and the piston 
49 may be of magnetic material or nay, as illus 
trated, have an armature 5 of magnetic material 
Suitablv attached to its upper end. 
Yieldable means for normally maintaining the 

piston 49 in its lower position as illustrated, is 
provided in the form of a spring 52 of suitable 
non-magnetic material bearing at its lower end 
On the piston and at its upper end against a 
closure plate 53 of non-magnetic material Which 
is Suitably attached to the upper end of the cyl 
inder as shown at 54. 
The location of the outlet 4 is arranged as 

illustrated so that when the piston 49 rises, it 
uncovers the outlet So as to permit substantially 
unrestricted flow of fuel there-through. A by 
pass 55 from the upper end of the cylinder 48 to 
the outlet is provided so as to permit free move 
ment of the piston 49 within the cylinder. . 
A permanent magnet 56 is suitably mounted 

on an arm 57 of non-magnetic material which is 
hinged as shown at 58 to the top of the control 
element 45. The hinge 58 is mounted in a bracket 
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59 carrying an adjustable stop member 6 for 
engaging the free end of the arm 57, and a Spring 
62 connects the arm and the bracket for yield 
ably holding said arm against the stop 6. The 
arm 57 has fixed thereon a blade 63, the free end 
of Which carries a contact, 64 which is arranged 
to engage a fixed contact 65 when the arm 57 is 
in its normal position against the stop 6. Con 
tacts 64, 65 are connected in series between the 
float controlled contacts 32, 35 and the lead 22 
from electromagnet 4. 
In the operation of this device to secure re 

peated operation of the pump, starting with the 
parts in the positions shown in Fig. 2, closure of 
the manual switch 6 completes the circuit 
through contacts 32, 35 and contacts 64, 65 where 
by the electromagnet A is energized and draws 
plunger 3 upward to discharge fuel through the 
control element 45 into the carburetor bowl . 
The piston 49 is thereby caused to move upward 
in the cylinder 48, thus bringing the armature 5 
into proximily with the permanent, magnet 56. 
The attraction therebetween causes the perma 
nent magnet to Swing the arm 5 on its hinge 58 
in a clockwise direction thus opening contacts 
S4, 65 and deemergizing electromagnet A. Plunger 
3 is then returned to its lower position by the 
Spring 5, and since the piston 49 is also returned 
to its lower position by the spring 52, the magnet 
56 is released and the Spring 62 recloses contacts 
SA, 65, thus repeating the actuation of the pump. 
This operation continues until the level of the 
fuel in the carburetor bowl is restored to normal 
whereupon the float 24 opens contacts 32, 35 and 
thereafter the pump is operated only as fuel is 
required to maintain the level in the carburetor A. 
It will be appreciated that since the control 

element 45 is actuated by the flow of fuel through . 
the conduit during the discharge stroke of the 
pump, Said element may be located at any con 
venient point in said conduit, where it is readily 
accessible for inspection or replacement. 
Although but One embodiment of the invention 

has been shown and described in detail, it will 
be understood that other embodiments are pos 
Sible and various changes may be made in the 
design and arrangement of the parts without de 
parting from the Spirit of the invention. 

I claim: 
1. A fuel supply System for internal combustion 

engines including a carburetor, a reciprocating 
electromagnetic pump, a source of electrical en 
ergy for actuating the pump and means for con 
trolling the actuation of the punp to maintain 
a constant level of fuel in the carburetor includ 
ing a conduit connecting the pump to the car 
buretor, an electrical circuit, including said source 
and a pair of contacts located a diacent Said con 
duit and in Series With said source So that closure 
of the contacts causes actuation of the pump, and 
means responsive to flow of fuel through said 
conduit for Opening said contacts; in Which the 
Ileans for Opening Said contacts includes a cylin 
der forming part of the conduit, a piston in the 
cylinder movable by the flow of fuel therethrough, 
a magnetic member exterior and adia cent to the 
cylinder, a second magnetic member movable by 
the piston into proximity with the first magnetic 
tember, and neans whereby movement, of the 
first magnetic member by the attraction of the 
Second magnetic meinber when so moved into 
proximity thereto causes the first magnetic nem 
ber to open said contacts. 

2. In a fuel Supply system for internal com 
gustion engines, a carburetor including a storage 
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bowl, a float mounted in said bowl with freedom 
for vertical movement, means including an elec 
tromagnetic pump for supplying fuel to the bowl, 
means for energizing the pump including a pair 
of contacts, and means so connecting one of Said 
contacts to the float that downward movement 
of the float caused by subnormal level of fuel in 
the bowl causes closure of the contacts, and the 
consequent discharge of fuel into the bowl by 
the pump normally restores the level of fuel in 
the bowl and causes the contacts to open, in 
which the means for supplying fuel to the car 
buretor bowl includes a conduit connecting the 
pump to the bowl, and including in series with 
said pair of contacts, a second pair of contacts 
located adjacent said conduit which are normally 
closed, and means for periodically opening and 
closing said latter contacts so as to cause continu 
ous actuation of the pump as long as the first 
pair of contacts remains closed, the means for 
opening and closing the second pair of contacts 
including an element movable by the flow of fuel 
through the conduit to open said contacts. 

3. In a fuel supply System for internal Com 
bustion engines, a carburetor including a storage 
bowl, a float mounted in said bowl with freedom 
for vertical movement, means including an elec 
tromagnetic pump for supplying fuel to the bowl, 
means for energizing the pump including a pair 
of contacts, and means so connecting one of Said :t 
contacts to the float that downward movement 
of the float caused by Subnormal level of fuel in 
the bowl causes closure of the contacts, and the 
consequent discharge of fuel into the bowl by the 
pump normally restores the level of fuel in the 35 
bowl and causes the contacts to open, in which 
the means for supplying fuel to the carburetor 
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bowl includes a conduit connecting the pump to 
the bowl, and including in Series With Said pair 
of contacts, a Second pair of contacts located 
adjacent said conduit which are normally closed, 
and means for periodically opening and closing 
Said latter contacts so as to cause continuous 
actuation of the pump as long as the first pair 
of contacts remains closed, the means for Opening 
and closing the Second pair of contacts including 
a cylinder forming part of the conduit from the 
pump to the carburetor bowl, a piston in the 
cylinder movable by the flow of fuel therethrough, 
a magnetic member exterior and adjacent to 
said cylinder, a magnetic member movable with 
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the piston into proximity to the first magnetic' 
member, and means whereby movement of the 
first magnetic member caused by the attraction 
of the second magnetic member when so moved 
into proximity thereto causes said Second pair 
of contacts to Open. 

LELAND C. PARKER. 
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