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Application filed December 22, 1821, Serial Wo. 524,332,

To all whom it may concern:

Be it known that I, Hueo B. Grany, a
citizen of the United States, vesiding at
Chicago, in the county of Cook and State of
Tllinois, have invented new and useful Im-
provements in Fuel-Elevating Devices, of
which the following is a specification,

This invention relates to apparatus or
devices for conveying liquids from a storage
tank or other source of supply to another
tank or receptacle located at a higher level,
so that the liquid may flow from the Ilatter
by gravity to the place of use. '

The apparatus has been designed more
particularly for wuse in connection with
motor vehicles driven by interunal-coinbus-
tion engines, for feeding .fuel to the car-
buretor, and it employs the well-known
vacuum feed principle, a fuel recciving ves-
sel being provided which is connected 1o the
sarburetor, and which is kept supplied with
lignid fuel from a storage tank, the flow of

fuel from said tank to the receiving vessel
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being produced by @ vacuum or. partial
vacuum in a-chamber having an inlet. con-
nection with the tank and an outlet connee”
tion with the receiving vessel. '

In fuel feeding systems of the kind stated

~where the vacuum is produced by the sue-
tion of the motor, it {requently happens that
at low engine speed there is not produced
enough suction to draw fuel into the receiv-
ing vessel, and the invention therefore has
for its oliject to eluninate this defect, and to
provide a simpler and mote efficient means
for producing a vacuun, and also to elimi-
nate a great many working parts in the ap-
paratus now in general use.

The object stated is attained by means of
an electric-motor driven air-pump having its
cylinder opening into the vacunum chamber
for drawing anr therefrvom, and automati-
cally controlled by a novel.and improved
mechanism o be hereinafter deseribed and
elaimed, the vacunm chamber being also pro-
vided with a vent valve which opens to wd-
mit air to the vacuuwm chamber when the
pump stops upon the Tiquid reaching a cer-
tain predetermined level in, the veceiving
vessel, in order that a constant tiquid leve]
may be maintained in said vessel.

The objects stated ave dttained by means
of a combination and arrangement of parts
to be hereinafter deseribed and claimed, and
in order that the same may be better under-

stood, reference is had to the accompanying
drawings forming a part of this specifica-
tion.

In the drawings,

Figure 1 is a cross seetion of the apparatus
on the line 1—1 of Fig. 2; Fig. £ 15 a plan
view, and I'ig. 8 is a eross section on the line
3—3 of Fig. 2. :

Eeferring specifically to the drawings, 5
denctes a hquid-receiving vessel having an
outlet 6 at the bottom for connection to the
carburetor. In the upper portion of the
vessel is Incated a vacuwmn chamber 7 having
a bottom outlet 8 into the vessel. A plate 9
foriing the top of the chamber 7 is provided
with an air-pump eylinder 10 woich opens
into said chamber and contains a veciproca-
tory plunger 11 whick is driven by an elec-
tric motor 12 supported on the plate 9. Any
suitable driving connection between the mo-
tor shaft 13 and the phinger i1 may be pro-
vided. The drawings show the motor ghaft
coupled to o shaft 14 carvying a cam 17 on-
gageable with the phinger for forcing it in
one direction, and a spring 16 forcing it in
the opposite direciion. The shaft 14 ex-
tends into the cylinder 10 and is journaled
in a bearing 17 thereon.

The plate 9 is also provided with a suit-
able fuel connection 18 to the supply tank,
said conaection being arranged to discharge
the fuel drawn from said tank into the
acuum chamber 7, from which latter it is
discharged into the vessel 5 through the out-
let 8.

On the plate 9 is mounted a post 19 to
which is fulerumed at owe of its ends a
gwitch fever 20 adapted to have its other end
engage and bridge a pair of stationary
switeh contacts 21 to elose the cireuit of the
motor 12, and to break said civenit npon
leaving the contacts, Al 22 are shown the
lead wires to the switeh, and at 220 the con-
ductors leading from the switch to the motor,

In the vessel § 15 located a float 23 having
an upwardiy extending stem 24 which is
connected at the top to the outer end of a
Tever 25 which is fulerumed at its other end
to the post 19.  The outer ends of the levers
20 and 25 are connected by u pair of parallel
coiled springs 26, said levers having lateral
extensiors at their ends to which the springs
are anchored as shown in Fig. 2.

The levers 20 and 25 are so arranged that
when the maximum liquid level is obtained
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in the vessel 5 and the float 23 has risen, the
lever 20 has been swung free of the contacts
91 so that the motor circuit is now broken
and the air pump is not operating, and as
there is now no suction in the vessel 5, the

. flow thereinto from the supply tank ccases.
"As the liquid flows from the vessel 5 to the
carburetor, its level is gradually weduced,
and when a predetermined low level is
reached, the descending float 23, through its
stem 24 swings lever 95 to engage lever 20
with the contacts 21 to close the motor cir-
cuit. The air pump now operates to create
suction in the chamber 7, and the flow of
fuel into said chamber from the-supply tank
is resumed. When the maximum liquid level
_is again obtained in the vessel 5. the motor
circuit is again automatically broken to
stop the motor and the air pumnp.

The chamber 7 also has an wr vent port
97, the same being made in the top plate 9.
This port is provided with a valve 25 which
is connected to the switch lever 20 so that
simultaneons with the Dbreaking of the
‘motor circuit, the valve is opened to destroy
the suction, whereas when the motor eircuit
is closed, the valve is also closed. ,

The current for operating the motor 12
may be obtained from any suitable source
on the car, preferably the one which sup-
plies current to the ignition system. 50 that
when the ignition switch is turned on, the
apparatus 1s also cut in for operation.

The apparatus is highly efiicient in oper-
ation at all engine speeds, as the vacuum is
not produced by the suction strokes
of the engine. The apparatus elimi-
nates the mecessity of changing gears
to low speed for the purpose of
speeding up the engine to produce more
vacuum, as is frequently necessary with ap-
paratus in which the suction in the appa-

ratus is produced by the engine. TIn this
type of apparatus it frequently happens

that with a wide open throttle on a full load
there is not produced enough suction to ob-
tain a feed of fuel from the supply tank to
the apparatus. This trouble is entirely
eliminated by the motor-driven air pump
controlled as hereinbefore described. The
engine will not be called upon to do any-
thing but to propel the car, and hence it
will be able to operate at full capacity at
all times, and with increased power and re-
duced wear from racing the engine on hard
pulls by shifting to lower speeds. Hard

1,478,761

pulls and steep grades can be negotiated in
high geur because the fuel supply will be
ever present to supply the engine at all
speeds. ‘

I claim:

1. In a liguid-fuel supply-apparatus, “a
liquid receiving vessel having an ontlet, a
vacuum chamber having a liquid outlet to
the vessel and a liquid-inlet. and alxo pro-
vided with an air-vent port. an air pump
having it eylinder opening into the vacutin
chanther. an electric motor driving  the
pump. a switeh controlling the motor cir-
euit. a valve Tor the vent port, and wmeans
for simultaneonsly operating said switely
and valve. '

2 In a liquid-fuel supply-apparatus, a
liqitid receiving vessel having an outlet, a
vacuum chamber laving a liquid outlet to
the vessel and a liquid inlet, and also pro-
vided with an air-vent port, an air pump
having its ¢ylinder opening into the vacuum
chamber. an electric motor driving the
pumyp, a switch controlling the motor cir-
cuit, a valve for the vent port, a float in
the vessel, and an operative connection be-
tween the float and the switch and valve for
simultancously operating said switch and
valve.

3. In o liquid-fuel supply-apparatus, a
liquid receiving vessel having an outlet, a
vacuum chamber having a hiquid outlet to
the vessel and a liquid 1nlet, and also pro-
vided with an air-vent port, an air pump
Lhaving its cylinder opening into the vacuum
chamber, an electric motor driving the
puwmp, a switch controlling the motor cir-
enit, said switch including a lever, a valve
for the vent port operatively connected to
the lever, a float in the vessel, and an oper-
ative connection between the float and the
lever. ) .
4. In a liquid-fuel supply-apparatus, a
liquid receiving vessel having an outlet, a
vactum chamber having a liquid outlet to
the vessel and a liquid inlet, and aiso pro-
vided with an air-vent port, an air pump
Laving its eylinder opening into the vacuum
chamber, means for operating the pump, a
valve for the vent port, and means con-

trolled by the liquid level in the vessel for

controlling the pump and the valve simul-
taneously. o
In testimony whereof I affix my signa-

ture.
HUGO B. GRANT.
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