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To all whom it may concern: 
Be it known that I, HENRY _KOCOUREK, a 

citizen of the United States, residing at 
Jersey City, in the county of Hudson and 
State of New Jersey, have invented new and 
useful Improvements in Solenoid-Operated 
Liquid - Fuel - Supply - Maintaining Devices 
for Internal-Combustion Engines, of which 
the following is a specification, reference 
being had to the accompanying drawings, 
forming a part thereof. _ ‘ 
The purpose of this invention is to pro 

vide an improved electrically —operated 
pumping device for maintaining a supply of 
liquid fuel for an internal‘ combustion en 
gine. It consists in the elements and fea 
tures of construction shown and described, 
as indicated in the claims. 
In the drawings: 
Figure 1 is a diagrammatic view showing 

a portion of an internal combustion engine 
with its carbureter and the device constitut 
ing this invention in connection with the I 
carbureter.. 

Fig. 2 is an axial section of the device con-v 
stituting this invention and the carburetor 
?oat chamber with the connecting pipe from 
one to the other. 

Fig. 3 is a detail section at the line, 3-3, 
on Fig. 2. 

Fig. 4 is a diagram of the wiring of the 
electric circuit. 
In the structure shown in the drawings 

the device constituting this invention is rep 
resented in the relation which it is designed 
to sustain to the carburetor of an engine, of 
which the ?oat chamber is shown at 1, hav- ‘ 
ing an inlet valve, 2, controlled by a ?oat, 3, 
in the chamber so as to be closed when the 
li uid in the chamber reaches a predeter 
mined height, according to the usual well 
understood manner of operation of such 
devices. 4 is a pipe leading from the cham 
ber of the pumping device to the carburetor 
inlet. The pumping, device comprises a 
variable-capacity chamber which in the 
form shown is a pump cylinder, 6, and its 
piston, 7, the piston being connected to the 
stem, 7“, of the armatures of solenoids co 
axially arranged, as seen at 8 and 9, one 

' above the other, the stem 7“, having mounted 
upon it the armatures, 10 and 11, of the two 
solenoids, and having ?xed upon it between 
the two solenoids a double conoidal cam, 12, 

which cooperates with a collar, 13, compris 
ing spring-pressed balls, 14, in radial pock 
ets, 15, and actuated by springs, 16, thrust 
ing the balls inward radially against the 
conoidal cam, to constitute a snap switch de 
vice, as more particularly hereinafter ex 
plained. The wires of the circuit for ener— 
gizing the solenoid are connected as indi 
cated at‘l8 and 19, for the upper solenoid, 
and at 20 and 21 for the lower solenoid, so 
as to constitute gaps in said energizing cir 
cuits between contact terminals, 22 and 23, 
upon the lower end of the upper solenoid, 
and 24: and 25 upon the upper end of the 
lower solenoid, said collar, 13, being posi 
tioned on the stem between said terminals of 
the upper and lower solenoids respectively. 
with a range of play between them so that 
it may rest in contact either with the lower 
terminals or with the upper terminals, bun 
not in contact with both. The stem. 7“, ex 
tends through the upper solenoid and above 
the same it is provided with a,coiled spring. 
29, reacting upon it ‘for upholding it and 
uplifting it to uplift the piston, 7, of the 
pumping device,—that is, to expand the 
variable-capacity chamber consisting of the. 
cylinder, 6 and piston, 7, said piston being 
the movable wall of said variable-capacity 
chamber. The cylinder, 6, is contained 
within a chamber, 30, which is closed at the 
top and has an outlet, 31, at the bottom at 
which the pipe, 4, is connected which leads 
to the carburetor ?oat chamber, 1. The in 
let pipe, 32, enteringthe lower end of the 
pump cylinder, 6, leads from a lower level 
supply tank, 33, and said inlet is provided 
with a check valve, 34, to retain the liquid 
lifted by the uplifting of the piston. The 
iston has formed through it a ?uid way, 

(‘Q-which is controlled by a check valve, 35, 
at the upper end thereof, the liquid passing 
up through said piston as the latter is de 
pressed in the cylinder, and being lifted for 
discharge from the cylinder, 6, to the ports, 
6“, at the upper end thereof into the closed 
chamber, 30, within which said cylinder is 
contained. ‘ 
The mode of operation of this device will I 

be obvious from the above description, but it 
may be indicated brie?y as follows: 
The spring, 29, tends normally to hold the 

piston, 7 , uplifted,——that is, to expand the 
variable-capacity chamber. When it is at 
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this position the conoidal cam, 12,-stands 
above the snap switch collar, 18, and said 
collar is lodged upon the contacts, 24: and 
25, of the lower solenoid, and the electric 
circuit is thereby closed for energizing said 
lower solenoid, causing its armature, 11, to 
be pulled down against the resistance of the 
spring, 29, with the effect of depressing the 
piston, 7, that is, contracting the variable 
capacity chamber and passing the liquid 
therein up through the piston to the‘upper 
side thereof, so that it will be discharged 
in the next lifting movement of the piston 
over into the chamber, 30. Such down 
stroke of the stem, 7“, and piston, 7, draws 
the conoidal cam down through the central 
aperture of the snap switch collar, 18, forc 
ing the balls, 14, back in their radial sockets 
against the resisting springs until the apex 
of the cam passes the plane of the centers 
of the balls, whereupon the reaction of the 
springs pressing the balls toward the cam 
resting upon the upper slope thereof causes 
the collar, 13, to ?y upward against the con 
tacts, 22 and 23, of the upper solenoid, 
breaking the energizing circuit of the lower 
solenoid, and causing the upper solenoid to 
be energized; whereupon its armature, 10, 
will be pulled upward, the stored up energy 
in the spring, 29, assisting such movement 
for lifting the piston, 7, and simultaneously 
drawing up the new charge of liquid 
through the inlet pipe, 32, and discharging 
the previously drawn supply over into the 
chamber, 30.‘ It Will be observed that in 
this action the lower solenoid when ener 
gized, performs no work of lifting or dis 
chargingliquid, but only the work of com_ 
pressing the spring, 29, and that the energy 
thus stored up has become available in the 
second step of the action when the upper 
solenoid was energized, the spring operat 
ing together with the upper solenoid, so that 
the energy of both solenoids is ultimately 
operative for lifting and discharging the 
liquid. : 

It will be observed that if at any time the 
lifting and discharging stroke of the piston 
should occur at a time when the valve, 2, 
of the carbureter ?oat chamber is closed so 
that no liquid can be passed from the cham 
ber, 30, into the carbureter ?oat chamber, 
said action of the piston, 7 ,—,—that is, the ac 
tion of expanding the variable-capacity 
chamber,—would have the effect of com 
pressing the air trapped in the chamber, 30, 
above the liquid which might be therein, or 
trapped in said chamber and the pipe, 4, 
connecting’ it with the carbureter ?oat 
chamber if said pipe, at, were not full; and 
it will be observed that such action of con1~ 
pressing the air would be repeated at every‘ 
subsequent up-stroke of the piston, 7, and 
that this action would continue until the 
resistance of the compressed air was equal 
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to the energy of the solenoid and spring 
operating upon the piston for lifting it. It 
is contemplated that this would be the usual 
condition,——that is to say, that ‘the’ device 
would originally be operated before the en 
gine which it served was started, so that the 
carbureter ?oat chamber would be ?lled and 
its inlet valve closed, and liquid fuel 
pumped over into the chamber, 30, and pipe, 
4:, until a condition of compression of the 
trapped air equal to the power of the lifting 
deviceswasproduced. Assumingthecapacity 
of the device adequate for the purpose of 
maintaining the maximum supply at any 
time necessary for the engine, this condition 
of things would be maintained after the 
engine started and the fuel began to be 
withdrawn'from the carbureter ?oat cham 
ber, each withdrawal having the e?ect to 
cause the pumping device to start and dis 
charge over into the chamber, 30, a quantity 
of liquid equal to that withdrawn from the 
carbureter ?oat chamber. The result would 
be that the carbureter ?oat chamber would 
at all times be fed by the pressure of the 
compressed air in the chamber, 30, and said 
pumping device comprising said chamber, 
30, may therefore be located at any conven 
ient point below the level of the carbureter 
not greater than the distance to which the 
liquid can be lifted by the pressure of the 
air compressed to the extent of the capacity 
of the device as above described. The device, 
therefore, has the especial advantage of be 
ing adapted to maintain liquid fuel supply 
for a carbureter without being elevated 
above the same and without danger of ?ood 
ing it by reason of undue pressure. 

It will be noticed that in the operation of 
the device as thus far described, it has been 
assumed ‘that when a degree of compression 
is produced in the air compressed in the 
chamber, 30, the operation of the pumping 
device will cease until the compression is 
relieved byoa discharge of some of the liquid 
pumped. Ifthis should in fact happen, 
there would be a tendency to heat the sole 
noid coil which was at the time energized. 
(which would of course always be the upper 
coil). This would necessitate constructing 
the solenoid enough larger than necessary 
for the work to be done in order that the 
overload upon it when it was blockaded as 
above described might not overheat it. To 
avoid this necessity, it is desirable to provide 
an elastically-yielding connection ‘between 
the stem, 7*‘, and the piston, 7, adapted to 
yield when the resistance to the lifting of 
the piston begins to exceed a predetermined 
pressure which it is desired to maintain in 
the chamber, 30. Such elastically-yielding 
connection is shown in the drawings, con 
sisting of the spring, 36, which may be in 
terposed at any point in the length of the 
stem, 7“, between two sections thereof, or 
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directly between the piston and said stem 
as illustrated in Fig. 2. When such elas-v 
tically-yielding connection is employed, the 
effect is that the solenoid device continues 
operating, reversing the movement at the 

_ end of each stroke, but without moving’ the 
piston, until the pressure in the chamber, 30, 
is relieved by the discharge of some of the 
liquid‘into the carbureter ?oat chamber. 

If it'is not desired to cause the device to 
operate by the compression of the air in the 
chamber, 30, but instead to locate the device 
with this chamber at a sufficient level above 
the carbnreter ?oat chamber so as to dis 
charge it, into the latter 'by'_ gravity, over 
supply may be prevented by providing an 
overflow pipe, 37, leading back to the main 
fuel supply tank, 33. When this over?ow 
pipe is provided, the spring, 36, will be out 
of service,—th_at is, it will have no necessary‘v 
function, but its presence 'Wlll not at all in- ' 
tcrfere with the operation of thedevice with 
suchfover?ow.v The over?ow pipe, 37, if ‘ 
employed, should ‘preferably be provided 
with a valve, 38, for shutting it oil’ so that 
the device may be operated in the manner . 

I previously described,—that is, by producing 
‘a condition-of compressed air in the cham 
ber, 30, bringing into effect the spring, 36, " 
for preventing over-working the solenoid. . 
I claim:'—-- '- _ . ' 

A fuel supply maintaining device com~ 

30 

prising a variable-capacity chamber; a sole- I 
noid for moving a wall thereof to vary its 
capacity; inlet and. outlet connections for 
said variable-capacity chamber, and check 
valves in said connectionsrespectively; an 
electric circuit in which the solenoid is en 

‘ ergized; a discharge chamber into which the‘ 
variable-capacity chamber discharges; an 

' outlet ‘connection from said discharge cham 
ber, and means for alternately opening and 
closing said‘ connection, and an over?ow 
connection from said discharge chamber, 
and circuit-making and breaking means op 
erated by the solenoid at the limit of the 
strokes of its armature ,for'cnlarging and 
reducing the variablercapacity chamber. 
In testimony whereo , I have hereunto 

set my hand at Jersey City, this 15th day 
of January, 1917. 

HENRY KOCOUREK. 
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