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‘ FUEL PUMPING SYSTEM FOR INTERNAL
COMBUSTION ENGINES

Albert E. Berdon, Detroit, Mich., assignor to
A € Spark Plug Company, Flint, Mich., a com-

pany of Michigan

Application May 20, 1929, Serial No. 364,613
9 Claims. (Cl 123—132)

In liquid fuel supply systems for internal com-
bustion engines, it is desirable that the pump he
capable of supplying the ultimate maximum de-
mand of the engine or fuel consuming device.
The usual practice is to provide a pump having
2 maximum pumping ability equal to or greater
than the maximum demand of the consuming
device.

A practical objection to this is the necessity
for a larger or more poweriul pump than is re-
quired for normal or ordinary operating condi-
tions and oneg whose maximum’ functions will
never be utilized if the fuel consuming device is
never operated at maximum capacity.

A special object of the present invention is to
enable the use of a smaller size pump than has
heretofore been considered practicable, for in-
stance, of a size just equal to supplying the nor-
mal or ordinary demands of the engine,.

The attainment of this object is effected by au-
tomatically cutting into service the pumping ef-
fect of the engine, when required, to augment
the efforts of the pup.

Other novel features of the invention, includ-
ing details of construction, combinations and re-
lations of parts will appear as the specification
proceeds.

The drawings accompanying and forming part
of this specification illustrate certain embodi~
ments of the invention, but it should be under-
stood that the structure may be modified and
changed, without departure from the true spirit
and scope of the invention as hereinafter defined
and broadly claimed.

Figure 1 is a broken side elevation and partly
diagrammatic view {llustrating the application
and operation of the invention in connection with
an internal combustion engine.

Figure 2 is an enlarged vertical sectional view
of the carburetor bowl, float valve and automati-
cally closing vent valve for sealing the carbu-
retor bow! and bringing the motor into action
as o pump in series with the fuel pump.

Figure 3 is a similar sectional view of a form
of the invention embodied in another form of
carburetor float valve construction.

Figures 4, 5 and 6 are broken side, vertical
sectional and top plan views respectively of a
quicker and more positively acting form of the
invention. )

In Figure 1, the motor block of an internal
combustion engine is indicated at 5 and a car-
buretor for the same is shown at 6, connected
with the intake manifold 7. This carburetor is
indicated as of typical construction, having an

air intake 8 connected with the “stove” 9 on
the exhaust manifold 10 and containing a
“choke” valve 11. The jet 47 on the carburetor

is supplied from the well of liquid in the cham-
per 12, having the float 13 therein controlling 60
the fuel inlet valve 14.

The fuel is transferred from the supply tank
15 to the float chamber of the carburetor by &
pump 16. This pump is indicated as a diaphragm
pump positively driven by a cam or eccentric 17 65
on the cam shait of the motor, and it is intended
that the same be of a size and capacity equal to
supplying the normal operating requirements of
the engine, but less than equal to the maximum .
ultimate requirements—that is, a relatively small 70
size fuel pump which will answer all the usual
power demands of the engine, but may not be
capable of answering. the full “choke” require-
ments of the engine,

To meet the maximum fuel demands, the mo- 5
tor is automatically cut into service as a fuel pump
in the first form of the invention by causing the
lowering of the float in the fuel chamber to close
a vent in the top of said fuel chamber and thus
cause the suction of the motor through the me- 80
dium of the carburetor jet to be applied directly
to the fuel line. This vent is indicated in Figure
9 as a valve seat 18 in a hub 19 on the top of the
fuel chamber 12 and it is shown as controlled by
a valve 20 on the upper end of the stem of the 85
float valve 14, This valve stem which is com-
mon to the two valves is shown controlled by the
float through levers 21 pivoted at 22 on the un-
der side of the top or cover 23, said levers having
radially extending inner ends engaging a collar 90
24 on the valve stem and outer ends weighted as
shown to lift the valve stem and positioned so as
to be raised by the float.

The cover 23 is shown secured to the body of
the chamber in air tight relation as by means 95
of an interposed gasket 25 and the air vent 18 is
shown as protected from dust and moisture by a
cap 26 screwed over the hub 19 and having a
sufficient number of air passages 27 in the sides
of the same. : - 100

The float chamber is shown connected with the
delivery side of the pump by a pipe line 28 and
the intake side of the pump is connected with the
supply tank by a feed line 29, in which there may
be interposed, a regulator 30 of the type similar 105
to that disclosed in my application, Serial No.
243,781, filed December 31, 1927, for relieving the
pump of the inertia of the liquid in the feed line.

Under ordinary or average running conditions,
the pump is fully capable of supplying all the fuel 110
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required by the motor and the float therefore

and keep the reservoir chamber 12 plentifully
supplied with fuel for the carburetor. During
these average operating conditions, the float will
not fall low enough to close the vent 18, and con-
sequently, the chamber 12 will be open to atmos-
phere with a resulting free flow of liquid there-
into from the pump, governed, of course, by the
float valve and a free flow therefrom to the car-
buretor. Under severe or maximum fuel re-
quirements, such as result from starting in cold
weather with the choke closed, the liquid level in
the float chamber will be lowered, as indicated in
Figure 2, so as not only to open the float valve,
but also to close the air vent. The float chamber
under these severe conditions, therefore, is auto-
matically sealed to atmosphere and the suction
created in the intake manifold by the pistons is
therefore applied indirectly by the carburetor jet
to the fuel line, extending from the float chamber
back to the delivery side of the pump. The en-
gine, therefore, is made to draw indirectly on the
pump. Under the added impetus of suction thus
applied to the delivery side of the pump, a greater
volume of liquid is passed than would otherwise
be possible by the pump action alone, and the
additional pumping effort thus applied serves to
provide a fluid flow fully equal to the maximum
fuel requirements. On return to normal or aver-
age fuel requirements, the float again rises until
1t opens the air vent, automatically relieving the
motor suction on the fuel stream and cutting the
motor out of series pumping relation with the
pump. :

The invention is adaptable to different carbu-
retor and pump constructions. As an illustra-
tion, in Figure 3 there is shown_a float 31 of the
lever type pivoted in the float chamber at 32 and

- having a lever arm 33 positioned to pick up and

open the float valve 34 as the float drops. The
vent valve 35 in this case is shown as resting
directly on the float close to the pivot and as act-
ed on by a light spring 36 so that it will surely

_follow the float and will close off the air vent at

37 when the float is lowered beyond a predeter-
mined liquid fuel level.

In the form of the invention illustrated in Fig-
ures 4, 5 and 6, the closing of the air vent in the
float chamber is automatically effected by a di-
rect connection from the choke valve. This con-
nection is shown as a link 38, extending from an
eye 39 on the operating arm 40 of the choke valve
to a lever arm 41 on a sleeve valve 42 journaled
on the hollow boss 43 on top of the float chamber
and having a port 44 to register with the vent port
45. It will be noted the parts are related so that
when the choke rod or wire 46 is pulled to give
the engine the benefit of the “choke”, the vent
valve will be thrown back, as indicated in the
broken lines in Figure 4, 50 as to change the ports
from the registered relation indicated in Figure 5
to the non-registering condition illustrated in the
broken lines in Pigure 6, thus closing the air vent
and enabling the motor to act as a pump, assist-
ing the fuel pump.

A special advantage of the latter form of the
invention is that the action is more positive than
the float controlled operation and that the ability
to furnish a greater fuel supply in effect antici-
pates the demand. The choking increases the
fuel consumption very materially and the ar-
rangement described makes the extra fuel re-

- quired immediately available without walting on

the lowering of the float in the float chamber,

op--
erates in the usual way to control the valve 14

1,957,754

The abnormal demands of the engine are there-
fore immediately answered and by a relatively
simple inexpensive construction which is adapt-
able to vacuum tank fuel pumping systems, as
well as the pump system disclosed.

It will be seen that with this invention, ab-
normal or maximum fuel demands of the engine
are met without “flooding” the carburetor, the
amount of fuel drawn into the bowl by the car-
buretor jet 47, practically equaling that with-
drawn by the jet, causing the fuel level in the
bowl to continue substantially constant and lim-
ited by the jet capacity under influence of the
increased draft produced by choking the car-
buretor air supply or, in an alternative form
of the invention, by increasing the jet capacity
instead of choking the air. The manual adjust-
ment which thus meets the increased fuel de-
mands of the engine by making the carburetor
capable of passing more fuel thus also causes
the carburetor to act as an adjunct to the pump
50 as in conjunction with the pump to furnish
as much fuel to the bowl as is withdrawn by
the jet. In place of mechanically connecting
the choke with the vent valve, the vent might
have a pipe connection over to the choke valve
which would be automatically closed off in the
act of closing the choke valve.

What is claimed is:

1. A liquid- fuel pumping system for internal
combustion engines, comprising in combination,
an internal combustion engine, a liquid fuel sup-
ply tank, a feed line extending from the tank
to the engine, an engine driven pump in said
feed line, a carburetor having a draft passage
connected with the intake of the motor and a
fuel chamber in communication with said draft
bassage, said fuel chamber being connected with
the delivery side of the pump, a float in the fuel
chamber, a valve controlled by said float to gov-
ern admission of fuel to the fuel chamber, the
fuel chamber having a vent to atmosphere and
valve means controlled by the float to automat-
ically close said vent as the liquid level is low-
ered in the fuel chamber to thereby automatically
apply the pumping effort of the engine in series
relation with the pump.

2. A liquid fuel pumping system for internal
combustion engines, comprising in combination,
an internal combustion engine, a liquid fuel sup-
ply tank, a feed line extending from the tank
to the engine, an engine driven pump in said
feed line, a carburetor having a draft passage
connected with the intake of the motor and a
fuel chamber in communication with said draft
bassage, said fuel chamber being connected with
the delivery side ot the pump, a float in the fuel
chamber, a valve controlled by said float to gov-
ern admission of fuel to the fuel chamber, the
fuel chamber having a vent to atmosphere and
valve means controlled by the float to automat-
ically close said vent as the liquid level is low-
ered in the fuel chamber to thereby automat-
ically apply the pumping effort of the engine in
series relation with the pump, said pump hav-
ing a pumping capacity equal to the normal
demands of the engine and the engine augment-
ing the action of the pump when automatically
coupled in the series relation described to sup-
ply the ultimate maximum fuel demands of the
engine,

3. A liquid fuel pumping system for internal
combustion engines, comprising in combination,
an internal combustion engine, a liquid fuel sup-
ply tank, a feed line extending from the tank
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to the engine, an engine driven pump in said
feed line, a carburetor having & draft passage
connected with the intake of the motor and a
fuel chamber in communication with said draft
passage, said fuel chamber being connected with
the delivery side of the pump, & float in the fuel
chamber, a valve controlled by said float to gov-
ern admission of fuel to the fuel chamber, the
fuel chamber having a vent to atmosphere and
valve means controlied by the float to automat-
ically close said vent as the liquid level is low-
ered in the fuel chamber to thereby automatically
apply the pumping effort of the engine in series
relation with the pump, the carburetor having
an air intake and a choke valve for closing said
air intake, whereby to apply the full suction
force of the engine when automatically coupled
in series pumping relation with the pump as
described.

4. A liquid fuel pumping system, comprising
in combination with an internal combustion en-
gine and a liquid fuel pump operated thereby
pbut of lesser pumping capacity than would or-
dinarily be provided to meet the maximum fuel

£ requirements of such engine, a carburetor de-

signed to supplement the fuel feeding action of
the pump under maximum fuel requirements of
the engine and having a draft passage connect-
ed with the intake of the motor, an air intake
which may be closed off to bring the draft cre-
ated by the motor to a maximum, a liquid fuel
chamber in communication with said draft pas-
sage, a valve controlling communication between
said fuel chamber and the supply flow from the
pump, a float in said fuel chamber arranged to
open said valve as the level of liquid is lowered

_in the chamber, said fuel chamber having a vent

which is open to atmosphere when the liquid
level in said chamber is normal and a valve con-
trolled by the float to close said vent when the
float lowers below a predetermined level in said
chamber.

5. Tn combination with an internal combustion
engine and a liquid fuel pump therefor, said
pump being operated by said engine and of a
size equal to supplying the normal or average
fuel requirements but unequal to the ultimate
maximum fuel requirements of the engine and
means for automatically augmenting the fuel
supply to meet the ultimate maximum fuel re-
quirements of the engine, comprising & carbu-
retor for the engine having a draft passage con-
nected. with the intake of the motor, a liquid
fuel chamber in communication with said draft

.passage, a valve arranged to control communi-

cation between the pump and said fuel cham-
ber, a float in said fuel chamber arranged to
open said valve as the liquid lowers in the fuel
chamber, said fuel chamber having a vent but
otherwise closed to atmosphere and a .valve Op-
erated by said float to close said vent when the
liquid lowers below a predetermined level in the
chamber, whereby to completely seal said cham-
ber and thereby to couple the pumping effort of

3

the motor in tandem with the pumping action of
the pump.

6. In combination with an internal combustion
engine and a liquid fuel pump therefor, said pump
being operated by said engine and of a size equal
to supplying the normal or average fuel require-
ments but unequal to the ultimate maximum fuel
requirements of the engine and means for auto-
matically augmenting the fuel supply to meet the
ultimate maximum fuel requirements of the en-
gine, comprising & carburetor for the engine hav-
ing a draft passage connected with the intake of
the motor, a liquid fuel chamber in communica-
tion with said draft passage, a valve arranged to
control communication between the pump and
said fuel chamber, a float in said fuel chamber
arranged to open said valve as the liquid lowers in
the fuel chamber, said fuel chamber having a
vent but otherwise closed to atmosphere and a
valve operated by said float to close said vent
when the liquid lowers helow a predetermined
level in the chamber, whereby to completely seal
said chamber and thereby to couple the pumping
effort of the motor in tandem with the pumping
action of the pump, the fuel inlet valve and the
air vent controlling valve being on the opposite
ends of the same valve stem and oppositely faced
so that movement of the valve stem in each direc~
tion will open one valve and close the other.

7. In combination with an internal combus-
tion engine, a continuously operating fuel pump
therefor and actuated thereby, a fuel feeding line
from the pump to the engine, said line including
a fuel chamber having a vent therein and valve
mechanism simultaneously operable to automati-
cally close said vent and admit fuel to said fuel
chamber.

8. In combination with an internal combustion
engine, a carburetor having a fuel jet, a float
chamber for supplying said fuel jet and means for
increasing the flow at the fuel jet, pump means
for furnishing fuel to the float chamber in accord-
ance with the normal or usual demands of the
jet, the fioat chamber having a vent open to the
atmosphere during normal operation of the car-
buretor and means for closing said vent when the
flow at the jet is increased beyond the normal ca-
pacity of the pump means to thereby enable the
pump means to keep the float chamber supplied
at substantially the rate at which the jet is with-
drawing the fuel.

9. In liquid fuel supply systems, an internal
combustion engine, a carburetor therefor, said
carburetor having a constant level supply cham-
per and a jet supplied therefrom, means for in-
creasing the flow at the jet, pump means for fur-
nishing fuel to the supply chamber sufficient to
meet the ordinary fuel demands of the engine,
said supply chamber having a vent open to the
atmosphere during normal fuel demands of the
engine and means for automatically closing said
vent when the flow at the jet is increased beyond
the normal capacity of the pump means to meet
abnormal fuel demands of the engine,.

ALBERT E. BERDON.

80

85

90

95

100

105

110

115

120

125

135

140

145

150




