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My invention relates primarily to fuel-feed
systems for internal combustion engines usiug
liquid fuel and has for its object the provision
of a fuel-feed system which will elevate fuel
from a supply tank to the point of delivery ana
which will be simple in construction and pos-
itive in operation. Another object of my inven-
tion is to produce a fuel-feed system which can
readily be embodied in association with a carbu-

retor of any desired type. A further object of -

my invention is to provide a suction-operated
fuel-feed system of an automobile with means
for preventing flooding should the automobile
ever asume a position in which fuel would tend
to flow by gravity from the supply tank.

Still another object of my invention is to pro-
vide for a suction-operated fuel-feed system, or
for any other suction-operated device, means
which will insure the existence of a minimum
pressure-differential under, varying conditions of
engine operation,

The accompanying drawings illustrate my in-.
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closed when the fuel-level in the chamber (3
is at or above a predetermined point, (

Fuel is supplied to the chamber 13 through a
port 21. communicating with the fuel-supply line

- 22 leading from a supply tank 20 which normally

is at a lower level than the chamber 13. The
bottom of the chamber 13 is provided with a °
fuel-discharge opening 23 by means of which the
fuel in the chamber may flow into the reservoir
10; and associated with the opening 23 is a valve
member 24 connected to move with the dia-
phragm 4. . i
Also movable with the diaphragm (4, and con-
veniently mounted directly upon it, is an upward-
ly opening cup-shaped member 25 which receives -

- a stationary piston 26 and a spring 21, the lat-

20

ter acting between the piston 26 and the bottom
of the cup to exert a downward force on the
diaphragm (4. A’ small port 28 extending
through the bottom of the cup 25 provides com-
munication between the interior thereof and

- that portion of the chamber I3 lying beneath

vention: Fig. 1 is.a'somewhat diagrammatic view

of a carburetor and associated fuel-feeding sys-.

tem, largely in section on the line I—I of Fig. 2;
Fig. 2 is a side elevation of the device illustrated
in Fig. 1 with parts thereof broken away to il-
lustrate the interior construction more clearly;
and Fig: 3 is a fragmental view similar to Fig. 1
‘but showing the movable parts of the device in
different positions.

The carburetor shown in the drawings em-
bodies a fuel reservoir .{10 which, in that fuel
supplied at regulated rate from it passes through
a jet 11 to the mixture intake conduit 12 of the
engine, is the equivalent of the float-bowl in the
conventional carburetor; but the reservoir (8
differs from the conventional float-bowl in that
it embodies no float. Associated with the reser-
voir 10, and conveniently disposed therein, is a
fuel-feeding chamber #3 divided horizontally by
a flexible diaphragm (4. That part of the cham-
ber {3 lying above the diaphragm (4 communi-
cates through a port 15 with a conduit 16 by
means of which it is subjected to subatmosfﬂieric
‘pressure as the resuit, either directly or indirect-
ly, of the partial vacuum existing within the in-
take manifold of the engine when it is oper-
ated.
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That portion of the chamber 13 lying below the .

" diaphragm 14 also communicates, through a port
11, with the conduit 16; but asscciated with the
port 17 there is a valve 18- controlled by a float
{9 in the chamber and so arranged as to be

the diaphragm. .In the annular wall of the cup
25 there of are one or more ports 29 which pro-
vide communication between the interior of the
cup and that portion of the chamber 13 lying
above the diaphragm, the ports 29 being so lo-
cated that in upward and downward movement
of the cup and diaphragm they are alternately
covered and uncovered by the piston 26.: -

Conveniently, the upper end of the chamber
13 is so formed as to receive the upper end of
the cup 25 and to serve as a guide therefor. The
valve 24 may be connected to the diaphragm
by & valve stem 30 the upper end of which is
screw-threaded into the bottom of the cup 25.
This valve stem 30 may conveniently serve as a
guide for the float 19.

Except for the air-discharge ports {5 and i1,
and the fuel inlet and discharge openings 21 and
23, the chamber 13 is sealed. The fuel-reservoir
10, however, is open to atmosphere as through
a port 32 near the top thereof.

The parts of the device are illustrated in Fig.
1 of the drawings in the positions they respec-
tively occupy when the fuel contdained in the
chamber 3 is being discharged into the reser-
voir 10 and is not being augmented by any fuel
supplied through the port 2i. Under such con-
ditions, the valve 18 is closed by the float {9 and
the diaphragm (4, under the influence of intake-
manifold vacuum available through the conduit
18, is elevated to maintain the valve 24 open and
the ports 29 closed. Under these circumstances,
the fuel-level in the reservoir 10 remains approx-
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"_imately constant at an elevation just sufficient
to prevent air flow from the reservoir 10 to the
chamber 13, for fuel can not escape from the

_chamber 13 except as air enters the opening 23

to permit its displacement. As fuel is used from &

the reservoir 10, the opening 23 is uncovered,
and air enters the chamber {3 through the open-
ing 23 to permit fuel to run into the reservoir 18.

When the fuel level in the chamber {3 drops

to the point where the valve 18 opens, as indicated 10
in Fig. 3, the sub-atmospheric pressure of the in- -

take-manifold is applied through the tube i6 to
the chamber {3 below the diaphragm {4 to coun-
teract the effect on the diaphragm {4 of the sub-
atmospheric pressure existing thereabove.

" force exerted by the spring 27, the diaphragm is

forced downwardly to close the valve 24 and to -

prevent any further discharge of fuel through

the opening 28. Because of the sub-atmospheric 20

. pressure now existing in the chamber 13 as the
result of the opening of the valve {8 fuel from
the tank 20 is drawn thereinto through the pipe
22 and port 2i. The tank 20, of course, is vented.

As fuel enters the chamber 13' the fuel-level o5

therein rises and the float 19 eventually closes
the valve (8. ‘This action, however, does not
stop the supply of fuel to the chamber 18, as the
space therein below the- diaphragm 14 is still,

subjected to subatmospheric pressure applied 30

through the ports 28 and 29,
When the surface of the fuel in the chamber

13 reaches the lower end of the port 28, further.

egress of air therethrough is prevented, and =a

differential pressure tending to elevate the dia- 35

phragm is created. . Two factors contribute to
the creation of such a differential pressure. In
the first place, the liquid fuel cannot enter the
port 28 with the same facility as did air; and, in

the second place, any liquid fuel which does en- 40

ter the port and the cup 25 builds up a liquid
column rising above the level of the fuel below
the diaphragm and creating a hydrostatic pres-
sure which, transmitted to the lower surface of
the d1aphragm, tends to move it upwardly. As 4
the result of these factors, the diaphragm 14 is
"raised to open the valve 24 and close the ports
29, as shown in Fig. 1. The closing of the ports
28 prevents the imposition of sub-atmospheric

pressure upori the fuel in the chamber §3 even go

.when the fuel-level therein drops; and fuel is
therefore free to escape from -the chamber {3
into the reservoir 8 as air enters the opening 28.

I have found it desirable to asscciate with the

opening. 23 & downwardly extending tube 40, the g5

lower end of which is cut off obliquely at o rela-
tively sharp angle. In the absence of such or an
equivalent arrangement I find that the opening
23 must be made inordinately large; as otherwise

: the surface tension of the liquid fuel may pre- g,

vent it from running out of the chamber 13
even when the level in the reservoir {8 drops be-
low the bottom of the chamber.

During the interval in which the valve 24 is

closed, the fuel level in the reservoir 10 will drop 45

as fuel is discharged into the mixture condult
and will continue to drop until the chathber 13
becomes filled with fuel. In practice, I have
found no difficulty in so proportioning the device

that the chamber (3 will refill before the fuel 10

fevel in the reservoir {0 has dropped sufficiently

to effect any material change in the mixture’

proportions.

_In the ordinary operation of an automobile -
engine conditions frequently arise, especially at 75

As 15
the result of this counteracting effect and of the

low speed and open throttle, when the intake
manifold vacuum is insufficient to be depended
upon to elevate the fuel into the chamber 3. I
therefore prefer to employ some type of booster
arrangement by which the effect of intake-mgni-
fold vacuum in creating sub-atmospheric pres-
sure in the chamber 13 may be augmented. To
this end, I may dispose between the carburetor-
throttle 45 and the engine a venturi 46 the throat
of which communicates through ports 47 with an
air-inlet passage 48 supplied with air through
the venturi £9 of an aspirator 50. The throat

- of this aspirator communicates with the tube 6;

and, as the static pressure at the throat of the
aspirator venturi 49 will be lower than that at
the throat of the venturi 48, which latter pres-
sure will in turn be lower than that existing’
in the intake manifold beyond the venturi 48,
the pressure applied through the tube 16 to
either the upper or both compartments of the
chamber {3 will be materially lower than that
existing in the intake manifold. With this ar-
rangement, fuel can be elevated through a con-
siderably .greater distance than if the unaided
intake-manifold vacuum were employed.

Even when the booster effect of such a device
as the aspirator 50 is utilized, there still may
be occasions when the intake-manifold vacuum
is insufficient to elevate fuel into the chamber
13. To prevent this condition from interfering
with the- satisfactory operation of my device I
may include fherein mechanism which will in-

‘sure that a predetermined minimum vacuum will

exist in the intake-manifold. As indicated in the
drawings, this mechanism takes the form of a
pressure-responsive element 85 which "controls
the position of an auxiliary throttle valve 56 dis-
posed in the intake conduit of . the engine between
the throttle 45 and the venturi 46, the arrange-
ment being such that a decreased vacuum in the
intake-manifold will result in a partial closing
of the auxiliary throttle 56.

Preferably, the pressure-responsive element 55
is responsive, not directly to the pressure in the

45 intake manifold, but instead to the pressure at

the throat of the aspirator-venturi 49. As the -
vacuum at the throat of the aspirator 49 is usu-
ally several times as great as.the vacuum. in the
intake-manifold, I am thus enabled to use a
less sensitive pressure-responsive mechamsm in
the element 55.

As indicated in the drawmgs, the pressure-
responsive element 55 includes 2 casing 57 within
which is mounted a diaphragm 58 dividing the
interior of the casing into two compartments,
the upper one of which communicates with the
throat of the venturi 49 and the lower of which
communicates with the atmoesphere. A spring .
59 tends to force downwardly the diaphragm 58
and a slidable member 60 which is rigid there-

with and which projects outwardly through the

lower wall of the casing 51. The lower end of
the sliding member 60 is connected, as by means
of a link G6I, with an arm 62 on the shaft of
the auxiliary throttle 56.

Any drop in intake-manifold vacuum will be

. reflected as an increased pressure at the throat

of the venturi 49; and this increased pressure,
aided by.the spring 59, will force downwardly
the diaphragm 58 and member 60 to move the
auxiliary throttle valve 56 toward closed. posi-
tion.” This movement of the throttle valve will
impose a ‘restriction upon the gases flowing
through the intake conduit and will thus create
a pressure-drop (or an increase in vacuum) in
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the intake-manifold. When the vacuum in the
intake-manifold is above the predetermined
minimum, the resultant reduced pressure at the
throat of the venturi 49 will: be transmitted to
the upper compartment on the casing §T with
the result that the diaphragm and slidable mem-
ber 60 will be raised and the valve 56 moved
toward open position so as to reduce the resist-
ance it offers to the flow of mixture through
the intake conduit.

The auxiliary throttle 56 with its operating
mechanism has an advantage in addition fo its
function of maintaining a minimum intake-man-
ifold vacuum as such. When an internal com-
bustion engine is operating at low speeds and
fully open throttle the velocity of flow at all
points along the intake conduit is not infre-
quently so low that poor atomization of the liquid
fuel is obtained. As a result, the engine may
deliver less power than if the throttle were par-
tially closed or the intake-conduit otherwise re-
stricted to produce a localized increase in the

velocity of mixture-flow. My auxiliary throttle:

56 operates automatically to produce such & lo-
calized increase in mixture velocity; for the drop
in intake-manifold vacuum which occurs at low
speeds .and open throttle causes the pressure-
responsive element 55 to move the  auxiliary
throttle 56 toward closed position and increase
the velocity of the mixture flowing past it.
With my invention embodied in an automobile

conditions may arise, as wheni the automobile .

with its gasoline tank in the rear and engine
in front is headed down a steep slope, under

which the chamber i3 may be lower than tlie

fuel tank. In these circumstances, fuel would
tend to flow by gravity from the fuel tank into
the chamber {3. To prevent this, I may place
in the fuel- supply line 22 a valve 65 controlled
by a pressure-responsive element 66 responsive
{o the pressure in the chamber §3 and adapted
to close the valve 65 whenever the pressure in
‘the chamber 13 becomes substantially atmos-
pheric. So long as the chamber {3 is not full,
fuel can of course flow thereinto without pro-
ducing any harmful result; and as soon as the

chamber 13 becomes full, its connection with the .

throat of the venturi 49 (or with the intake-
"manifold) is broken to destroy the partial vac-
uum which previously existed. When this oc-
curs, the pressure-responsive element 66 closes
the valve 65 and prevents fuel from running into
the chamber 13 even if the fuel-supply tank is
above the level of the chamber 13.
I claim as my invention:
1. In g fuel feed apparatus, a fuel reservoir, a

fuel feed chamber disposed above said reservoir.

and discharging thereinto, a valve controlling
communication between said chamber and reser-
voir, a horizontal flexible diaphragm dividing
said chamber into upper and lower compart-
ments and operatively connected to said valve,
said diaphragm being biased downwardly, an air-
exhausting means connected to said. two com-
partments, a second valve responsive to fuel-level

in said chamber and controlling the connection.

between said air-exhausting means and said low-
er compartment, a fuel tank below said cham-
ber and connected to the lower compartment

thereof, said fuel tank being open to atmosphere,

means providing a passage between said upper
“and lower compartments, said passage being re-

stricted to an extent such that upward fuel-flow
through it under the influence of said exhaust-
ing means cannot occur without the existence of T

10

3
a differential pressure sufficlent to raise said dia-
phragm, and ' provisions for preventing flow
through said pa.saage when ‘said dlaphragm is
raised. !
2. In a fuel-feed system, a fuel-feed chamber ’
a horizontal flexible diaphragm dividing said
chamber into upper and lower compartments and
biased downwardly, a fuzl-supply tank connected
to said lower compartment, said fuel tank being
oben to atmosphere, means for, exhausting said
upper compartment, means providing a passage
between said upper and lower compartments, a

. valve in said passage and operatively associated .
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with said diaphragm to be closed by upward
movement thereof, said passage being restricted
to an extent such that upward fuel-flow through
it under the influence of said exhausting means
cannot occur without the existence of a differen-
tial pressure sufficient to raise said diaphragm
and close said valve, an outlet near the bottom
of said lower compartment, and an outlet valve
controlling said outlet, said outlet valve being
operatively connected to said diaphragm to br=~
opened when the diaphragm is raised.

3. In a fuel-feed system, a fuel-feed chamber,
a fuel-supply tank open to atmosphere and con-
nected to said fuel-feed chamber, an air cham-
ber adapfed’ for connection to air-exhausting
means, means providing a passage connecting
said two chambers and communicating with said -
fuel-feed chamber at a point slightly below the
maximum fuel level therein whereby fuel will
enter the passage as such maximum fuel level is
approached, a valve in said passage, a pressure-
responsive element responsive to the differential
in fluid pressures at opposite ends of said pas-
sage and operatively associated with said valve,
said fuel-feed chamber being provided with an
outlet port near its-bottom, an outlet valve con-
trolling said outlet port and operatively connect-
ed to said pressure-responsive element to be
closed thereby in response to the effect of differ-
ential pressures thereon, said passage being re-
stricted to an extent such that fuel-flow through
it canmot occur without the creation of a pres-
sure-differential sufficient to cause said pressure-
responsive element to close said first named valve.

4. In a fuel-feed system, a fuel-feed chamber,
a fuel-supply tank open to atmosphere and con-
nected to said fuel-feed chamber, an air ¢ham-
ber adapted for connection to air-exhausting
meuns, means providing a passage connecting
said two chambers, a valve in said passage, said
fuel-feed chamber being provided with an outlet
port near its bottom, an outlet valve controlling
said port, and means. operative when the fuel-
level in said chamber reaches a predetermined
maximum for closing said first named valve and
opening said outlet valve, said means including
a pressure-responsive element responsive to the
differential in fluid pressures at opposite ends of

said passage and operating both said valves.

65

70

-5, In a fuel-feed system, a fuel-feed chamber,
a horizontal -flexible diaphragm dividing said
chamber into upper and lower compartments, a
fuel-supply tank below said chamber and con-

‘nected to the lower compartment thereof, means

for exhausting said upper compartment, means
providing a restricted passage between said upper
and lower compartments, said diaphragm being
biased downwardly with a force greater than the
resultant of the total fluid pressures on opposite
sides of said diaphragm when air is flowing up-
wardly through said passage under the influence
8 of said exhausting means and less than such re-
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- sultant- when liquld fuel is ﬁowing upwardly
- through said passage under the influence of said

exhausting means, said lower compartment being
provided with an outlet near its bottom, an out-
let valve controlling said outlet, and a second
valve controlling flow through said restricted
passage, sald diaphragm being operatively con-

necteq to said valves to close the latter and open

the former when the diaphragm moves upwardly
as the result of the entry of liquid fuel into said

passage.
6.-In a fuel-feed system for an internal com-

bustion engine having an intake passage, a fuel-

feed chamber, a fuel-supply tank disposed below
said chamber and connected thereto, a fuel-
supply conduit for conveying fuel from said sup-
ply tank to said chamber, said chamber being pro-
vided with an cutlet near its bottom, & valve con-
trolling said outlet, yieldable means for closing

said valve and thereby preventing egress of fuel

through said outlet and means for intermittently
connecting said fuel chamber to said intake pas-
sage to exhaust said chamber and induce fuel-
flow from said supply tank to said chamber, said
mesns including a pressure-responsive element
responsive at all times to fluid pressure in said
pessage and operative upon the conclusion of
each period of chamber-exhaustion to open said
valve. against the influence of said yieldable
means and to maintain it open until the cham-
ber is substantielly empty of fuel or until the
pressure in said passage reaches a predetermined
maximum.

7. In a fuel-feed system,. & fuel reservoir, a
fuel-feed chamber disposed above said reservoir
and having near its bottom an outlet port through
which fuel may pass to said reservoir, a fuel
supply tank, a conduit interconnecting said sup-
ply tank and said fuel-feed chamber, means for
intermittently exhausting said fuel-feed chamber
to induce fuel flow thereinto through said con-
duit, an outlet valve controlling said outlet port,
mechanism for automatically closing said valve

-during periods in which said fuel-feed chamber is

being exhausted and for opening said valve dur-
ing the intervals between such exhaustion
periods, said outlet port constituting the sole pas-
sage for the admission of air to said fuel-feed
chamber whereby to provide a barometric feed of
fuel from said chamber into said reservoir, a
valve in said conduit, and means responsive to
fluid pressure in said fuel-feed chamber for

maintaining said last named valve closed when .

the fluid pressure in said chamber is abgve a
predeterminied value and open when such pres-
sure is below that predetermined value.

8. In a fuel-feed system, a fuel reservoir, a

of fuel from said chamber into said reservoir, a
valve in said conduit, and means for automati-
cally opening said last named valve when said
outlet valve is closed and for closing said last

“named valve when said outlet valve is open.

9. In a fuel-feed system, a fuel-feed chamber,

- & fuel supply tank disposed below said fuel-feed
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chamber, & fuel-supply conduit interconnecting.

_said fuel-feed chamber and supply tank, said

fuel-feed chamber having an outlet port near
its bottom, an outlet valve controlling fuel fow
through said port, an air chamber, means pro-
viding a passage between said two chambers,
said passage communicating with said fuel-feed
chamber at a point adjacent but below the maxi-
mum fuel level therein, a second valve in said
passage, air-exhausting means connected to said
two chambers, means responsive to the differen-

-tial in fluid pressures at the respective ends of

said passage and operatively connected to said
outlet valve and said second valve, said passage
being restricted to an extent such that fuel flow
through it from said fuel-feed chamber into said
air chamber cannot occur without the existence
of a pressure-differential sufficient to cause said
bressure-responsive element to close said. second
valve, a third valve controlling the connection
of said air-exhausting means to said fuel cham-
ber independently of said second valve, means
responsive to fuel-level in said fuel-feed cham-
ber for opening said third valve whenever the
fuel level in said fuel-feed chamber reaches a
predetermined minimum, a fourth valve in said
fuel-supply conduit, and means responsive to
fluid-pressure in said fuel-feed chamber for
maintaining said fourth valve closed except when
the fluid pressure in said fuel-feed chamber is at
or below a predetermined maximum.

10. In a fuel-feed apparatus, a fuel-feed cham-
ber, a fuel-supply tank below said chamber and -
connected thereto, said chamber having a fuel

- outlet port near its bottom, an outlet valve con-

trolling said port, an air chamber, an air-ex-
hausting means connected to said air chamber,
said two chambers being interconnected by a
passage -through which air may be exhausted
from-said fuel-feed chamber to induce fuel-flow

. thereinto from said supply tank, a second valve ini

50

fuel-feed chamber disposed above said reservoir -

and having near its bottom an outlet port through
which fuel may pass to said reservoir, a iuel
supply tank, a conduit interconnecting said sup-
ply tank and said fuel-feed chamber, means for
intermittently exhausting said fuel-feed chamber
to induce fuel flow thereinto through said con-
duit, an outlet valve controlling said outlet port,
mechanism for automatically closing said valve
during periods in which said fuel-feed chamber
is being exhausted and. for opening said valve
during the intervals between such exhaustion
periods, said outlet port constituting the sole
passage for the admission of air to said fuel-feed
chamber whereby -to provide a barometric feed

60

said passage, means responsive to the fuel-level
in said fuel-feed chamber for automatically clos-
ing said second valve when such fuel-level rises
to a predetermined maximum, said means in-
cluding a pressure-responsive element jointly re-
sponsive to the respective fluid-pressures in said
two chambers and operating to close said second
valve whenever the fluid pressure in said air
chamber is below that in said fuel-feed chamber
and to open said second valve when the fluid
pressures in said iwo chambers are substantially
the same, and a second-means responsive to fuel-
level in said fuel-feed chamber and operating
when  such fuel-level reaches a. predetermined
minimum to equalize the pressures in said two
chambers and thereby cause said pressure-re-
spunswe element to open said second valve.

13, The invention set forth in claim 10 with
the addition that said outlet valve is operatively
ccnnected to said pressure-responsive element to
be opened thereby as said second valve is closed
and to be closed thereby when said second valve
is opened. ) ) :

HAROLD W. MEADE.




