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(54) Injection engine fuel supply system

(57)  There is described a fuel supply system (1) for
an engine (2), having a fuel tank (3); a fuel injector (4);
an injection pump (5) having an inlet (5a) connected to
the fuel tank (3) by an intake line (6), and an outlet (5b)
connected to the fuel injector (4) by a delivery line (7);
and an engine cut-off device (12) for cutting off the en-
gine (2) when the lubricating oil in the oil sump (17) of
the engine (2) is below a desired minimum level. More

specifically, the engine cut-off device (12) is defined by
a pulse-operated pump (12) having an inlet (14a) com-
municating with an air-containing environment (3); an
excitation port (13a) communicating with the oil sump
(17) of the engine (2) along an excitation conduit (18)
having an outlet section (18a) located substantially at
the minimum lubricating oil level; and an outlet (14b)
communicating with the intake line (6).
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Description

[0001] The present invention relates to an injection
engine fuel supply system.

[0002] In particular, the present invention may be
used to advantage, though not exclusively, in hand-start
injection engines with no electric system, such as the
type used in agricultural or industrial machines in gen-
eral, to which the following description refers purely by
way of example.

[0003] As is known, in agricultural or industrial ma-
chines featuring a hand-start injection engine with no
electric system, failure to regularly and systematically
check the lubricating oil level in the oil sump is undoubt-
edly one of the main causes of poor lubrication, and
therefore damage, of injection engines of this type.
[0004] This applies even more so in the case of agri-
cultural or industrial machines for hire, in which case,
the lubricating oil level tends to be neglected by the user.
[0005] One solution to the problem adopted in other
types of injection engines, e.g. automotive engines, is
to indicate - typically by means of an indicator light -
when the oil level falls below a minimum value, on the
basis of an electric signal supplied by an oil level or oil
pressure sensor in the oil sump.

[0006] Applying this solution to hand-start injection
engines with no electric system would therefore call for
providing an electric system enabling use of an oil level
or oil pressure sensor, a processing circuit for process-
ing the signal from the sensor, and an indicator light,
thus increasing the production cost of the engine.
[0007] It is an object of the present invention to pro-
vide an injection engine supply system designed to act
effectively on the engine in the event of poor lubrication,
but without requiring an electric system or oil level or
pressure sensors.

[0008] According to the present invention, there is
provided an injection engine supply system as defined
in Claim 1.

[0009] Two preferred, non-limiting embodiments of
the present invention will be described purely by way of
example with reference to the accompanying drawings,
in which:

Figure 1 shows an injection engine fuel supply sys-
tem in accordance with a first embodiment of the
present invention; and

Figure 2 shows an injection engine fuel supply sys-
tem in accordance with a second embodiment of the
present invention.

[0010] Numeral 1 in Figure 1 indicates as a whole a
fuel supply system for an injection engine 2, in particular
a one-cylinder diesel engine (shown schematically).

[0011] Fuel supply system 1 substantially comprises
a fuel tank 3; a fuel injector 4; a one-way-flow injection
pump 5 connected to fuel tank 3 by an intake line 6, and
to fuel injector 4 by a delivery line 7; and a fuel filter 8
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along intake line 6.

[0012] More specifically, fuel filter 8 is a cartridge type,
and comprises a fuel inlet 8a connected to the bottom
of fuel tank 3; an air inlet 8b; an outlet 8c connected to
the inlet 5a of injection pump 5; and a vent outlet 8d
connected to the top of fuel tank 3 by a vent conduit 9
to feed any air in fuel filter 8 back into the tank.

[0013] Injection pump 5 also comprises an outlet 5b
connected to fuel injector 4 by delivery line 7; and a re-
circulating outlet 5¢ connected to fuel tank 3 by a recir-
culating conduit 10 connected to vent conduit 9.
[0014] Forreasons explained later on, injection pump
5 conveniently has a high intake flow, much higher than
- preferably three times - the injection flow of fuel injector
4, and the surplus fuel drawn from fuel tank 3 is fed back
into fuel tank 3 along recirculating conduit 10 and vent
conduit 9.

[0015] Fuel injector 4 is connected to fuel tank 3 by a
recirculating conduit 11, which feeds back into fuel tank
3 part of the fuel used in known manner by and for op-
eration of fuel injector 4.

[0016] Fuel supply system 1 also comprises an en-
gine cut-off device for turning off engine 2 when the lu-
bricating oil level in the oil sump 17 falls below a desired
minimum.

[0017] More specifically, the engine cut-off device
substantially comprises a pulse-operated pump 12 hav-
ing an excitation chamber 13 and a pumping chamber
14 separated by a diaphragm 15 on which acts a con-
trast spring 16 housed in excitation chamber 13.
[0018] More specifically, excitation chamber 13 has
an excitation port 13a communicating with oil sump 17
of engine 2 along an excitation conduit 18, the outlet
section 18a of which is located substantially at the min-
imum lubricating oil level (shown by the dash line); and
excitation conduit 18 is so positioned that the incoming
lubricating oil can flow back into oil sump 17.

[0019] Pumping chamber 14, on the other hand, has
an inlet 14a communicating with the top of fuel tank 3
along an intake conduit 19 to draw in air from the tank;
and an outlet 14b communicating with the air inlet 8b of
fuel filter 8 along a delivery conduit 20.

[0020] Inlet 14a and outlet 14b of pulse-operated
pump 12 have respective non-return valves 21 and 22
permitting one-way airflow from the top of fuel tank 3 to
pumping chamber 14, and from pumping chamber 14 to
fuel filter 8 respectively.

[0021] Fuel supply system 1 cuts off engine 2 by sup-
plying air into fuel filter 8, which therefore supplies no
fuel to injection pump 5 or, consequently, to fuel injector
4.

[0022] Thisis made possible by pulse-operated pump
12, operation of which is governed by the pressure puls-
es generated inside the block of engine 2 by movement
of the piston.

[0023] More specifically, as long as the lubricating oil
level in oil sump 17 is above the minimum level at which
the outlet section 18a of excitation conduit 18 of pulse-
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operated pump 12 is located, outlet section 18a remains
immersed in the lubricating oil, and the pressure pulses
generated by movement of the piston are effectively
damped by the lubricating oil in oil sump 17, so that no
pressure pulses reach excitation chamber 13 of pulse-
operated pump 12, which therefore remains idle.
[0024] Conversely, when the lubricating oil falls below
the minimum level at which outlet section 18a of excita-
tion conduit 18 is located, outlet section 18a is no longer
immersed in the lubricating oil, so that the pressure puls-
es generated by movement of the piston reach excita-
tion chamber 13 of pulse-operated pump 12, which thus
comes into operation to supply air from fuel tank 3 into
fuel filter 8, which is consequently emptied of fuel.
[0025] The air in fuel filter 8 is fed by injection pump
5 to fuel injector 4 which, no longer supplying fuel to en-
gine 2, rapidly cuts off the engine.

[0026] More specifically, fuel filter 8 is emptied, and
therefore engine 2 cut off, extremely quickly, by injection
pump 5 drawing much more fuel than required by fuel
injector 4, so that air is fed rapidly from fuel filter 8 to
injection pump 5.

[0027] When the engine is off, the air in fuel filter 8 is
exhausted automatically through vent outlet 8d to ena-
ble fast start-up of engine 2.

[0028] During normal operation of engine 2, with the
lubricating oil level above minimum, inevitable shaking
of engine 2 may cause a small amount of air to be fed
into fuel filter 8, but which is immediately expelled
through vent outlet 8d.

[0029] Moreover, by virtue of pulse-operated air pump
12 drawing air from fuel tank 3 as opposed to the out-
side, operation of the pump is unaffected by the differ-
ence in pressure between the inside of fuel tank 3 and
the outside atmosphere, and any fuel leakage from
pulse-operated air pump 12 does not leak to the outside.
[0030] Numeral 25 in Figure 2 indicates as a whole a
fuel supply system according to a second embodiment
of the present invention. Like numerals indicate corre-
sponding parts already described with reference to Fig-
ure 1.

[0031] Fuel supply system 25 differs from fuel supply
system 1 in that intake conduit 19, which supplies air to
port 14a, is connected to an air suction duct 26 of engine
2, downstream from an air filter 27, rather than to fuel
tank 3.

[0032] The advantages of the fuel supply system ac-
cording to the present invention will be clear from the
foregoing description.

[0033] In particular, the present invention provides for
acting on the engine in the event of poor lubrication with-
out requiring an electric system or oil level or pressure
sensors, and by simply adding a straightforward, low-
cost, pulse-operated air pump.

[0034] The present invention also provides for fast
cut-off and start-up of the engine, by the injection pump
drawing large amounts of air and fuel from the fuel tank,
so that air is fed and exhausted rapidly to and from the
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fuel filter. This is particularly important in the case of in-
jection engines with no electric system, which, being
hand-started, must permit fairly fast start-up.

[0035] Clearly, changes may be made to the fuel sup-
ply system as described and illustrated herein without,
however, departing from the scope of the present inven-
tion as defined in the accompanying Claims.

[0036] For example, the pulse-operated pump inlet
may communicate directly with the outside as opposed
to the top of the fuel tank or air suction duct; and the fuel
filter may be other than as described.

Claims

1. A fuel supply system (1) for an injection engine (2)
comprising an oil sump (17), the system comprising
a fuel tank (3), a fuel injector (4), and an injection
pump (5) having an inlet (5a) connected to the fuel
tank (3) by an intake line (6), and an outlet (5b) con-
nected to the fuel injector (4) by a delivery line (7);
characterized by comprising an engine cut-off de-
vice (12) for cutting off said engine (2) when the lu-
bricating oil in said oil sump (17) is below a minimum
level; said engine cut-off device comprising a pulse-
operated pump (12) having an inlet (14a) commu-
nicating with an air-containing environment (3, 26),
an excitation port (13a) communicating with said oil
sump (17) along an excitation conduit (18) having
an outlet section (18a) located substantially at said
minimum level of the lubricating oil, and an outlet
(14b) communicating with said intake line (6).

2. A fuel supply system (1) as claimed in Claim 1,
characterized in that said air-containing environ-
ment is said fuel tank (3).

3. A fuel supply system (1) as claimed in Claim 1,
characterized in that said air-containing environ-
ment is an air suction duct of said engine (2).

4. A fuel supply system (1) as claimed in any of the
foregoing Claims, characterized by also compris-
ing a fuel filter (8) located along said intake line (6)
and having a fuel inlet (8a) connected to said fuel
tank (3), an air inlet (8b) connected to said outlet
(14b) of said pulse-operated pump (12), and an out-
let (8¢c) connected to said inlet (5a) of said injection

pump (5).

5. A fuel supply system (1) as claimed in Claim 4,
characterized in that said fuel filter (8) also has a
vent outlet (8d) connected to said fuel tank (3) by a
vent conduit (9) to exhaust the air in the fuel filter
(8) into the fuel tank (3).

6. A fuel supply system (1) as claimed in any one of
the foregoing Claims, characterized in that said in-
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jection pump (5) has an intake flow greater than the
injection flow of said fuel injector (4).

A fuel supply system (1) as claimed in Claim 6,
characterized in that said injection pump (5) also %
has a recirculating outlet (5¢) connected to said fuel
tank (3) by a recirculating conduit (10) to feed sur-
plus fuel intake back into the fuel tank (3).

A fuel supply system (1) as claimed in any one of 170
the foregoing Claims, characterized in that said in-

let (14a) and said outlet (14b) of said pulse-operat-

ed pump (12) have respective non-return valves
(21, 22).

15

A fuel supply system (1) as claimed in any one of

the foregoing Claims, characterized in that said

pulse-operated pump (12) has an excitation cham-

ber (13) and a pumping chamber (14) separated by
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