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(54) Fuel feed apparatus having suction filter
(57) A fuel feed apparatus (20) includes two-circuit
inlet lines that connect a fuel tank (2) with a pumping
device (12). The pumping device (12) is outside of the
fuel tank (2). The fuel feed apparatus (20) includes a fuel
pump (30) that is received in the fuel tank (2). The fuel
pump (30) constructs one inlet line of the two-circuit inlet
lines for pumping fuel from the fuel tank (2). A pump suc-
tion filter (32) is provided to an upstream end of the one
inlet line. The pump suction filter (32) connects with an

FIG. 1 s

inlet of the fuel pump (30) for removing foreign matters
contained in fuel drawn into the fuel pump (30). A fuel
pipe (70) constructs an other inlet line of the two-circuit
inlet lines for introducing fuel from the fuel tank (2) toward
the pumping device (12). A pipe suction filter (72) is pro-
vided to an upstream end of the other inlet line. The pipe
suction filter (72) connects with an inlet of the fuel pipe
(70) for removing foreign matters contained in fuel drawn
into the fuel pipe (70).
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Description

[0001] The present invention relates to a fuel feed ap-
paratus having a suction filter.

[0002] AccordingtoJP-A-2001-132572, afuel feed ap-
paratus includes two-circuit inlet lines. A fuel pump and
a fuel pipe are received in a fuel tank. The fuel pump
discharges fuel drawn from the fuel tank through one inlet
line of the two-circuit inlet lines. Fuel flows from the fuel
pipe to the outside of the fuel tank through the other inlet
line of the two-circuit inlet lines.

[0003] In the structure of JP-A-2001-132572, a fuel
pump draws fuel, and foreign matters contained in the
fuel are removed through the suction filter. However, the
inlet of the fuel pipe is not provided with a suction filter.
Accordingly, foreign matters may be contained in fuel
introduced to the outside of the fuel tank through the fuel
pipe.

[0004] Inview of the foregoing problems, it is an object
of the present invention to produce a fuel feed apparatus
having a suction filter, the fuel feed apparatus being
adapted to removing foreign matters contained in fuel
drawn through inlet lines.

[0005] According to one aspect of the present inven-
tion, a fuel feed apparatus includes two-circuit inlet lines
that connect a fuel tank with a pumping device. The
pumping device is outside of the fuel tank. The fuel feed
apparatus includes a fuel pump that is received in the
fuel tank. The fuel pump constructs one inlet line of the
two-circuit inlet lines for pumping fuel from the fuel tank.
The fuel feed apparatus further includes a pump suction
filter that is provided to an upstream end of the one inlet
line. The pump suction filter connects with an inlet port
of the fuel pump for removing foreign matters contained
in fuel drawn into the fuel pump. The fuel feed apparatus
further includes a fuel pipe that constructs an other inlet
line of the two-circuit inlet lines for introducing fuel from
the fuel tank toward the pumping device. The fuel feed
apparatus further includes a pipe suction filter that is pro-
vided to an upstream end of the other inlet line. The pipe
suction filter connecting with an inlet port of the fuel pipe
for removing foreign matters contained in fuel drawn into
the fuel pipe.

[0006] The above and other objects, features and ad-
vantages of the present invention will become more ap-
parent from the following detailed description made with
reference to the accompanying drawings. In the draw-
ings:

FIG. 1 is a schematic view showing a fuel feed sys-
temin which afuel pump supplies fuel into a jet pump;
FIG. 2 is a schematic view showing the fuel feed
system in which the fuel pump supplies fuel into a
high pressure pump;

FIG. 3 is a longitudinal view showing a fuel feed ap-
paratus including the fuel pump;

FIG. 4 is a perspective view showing the fuel feed
apparatus;
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FIG. 5A is a view when being viewed from the arrow
VAInFIG. 4, and FIG. 5B is a sectional view showing
the jet pump; and

FIG. 6 is a view when being viewed from the arrow
VIin FIG. 3.

(Example Embodiment)

[0007] As shown in FIGS. 1, 2, a fuel feed apparatus
20 is received in a fuel tank 2 that is in a substantially
saddle shape. The fuel tank 2 includes two tank cham-
bers 3, 5. The tank chamber 3 receives a sub-tank 4. The
tank chamber 3 communicates with the sub-tank 4
through acommunication hole thatis provided in a bottom
portion of the sidewall of the sub-tank 4. The fuel feed
apparatus 20 is provided in the sub-tank 4. The fuel feed
apparatus 20 has two-circuit inlet lines including an inlet
line for a fuel pump 30 and an inlet line for a bellows pipe
70. In this embodiment, the fuel feed apparatus 20 sup-
plies fuel to an engine 13 through the two-circuit inlet
lines. Alternatively, the fuel feed apparatus 20 may sup-
ply fuel to both the engine 13 and a jet pump 60 through
the two-circuit inlet lines. In this embodiment, the engine
13 is a diesel engine.

[0008] The fuel pump 30 discharges fuel, and the fuel
is selectively supplied toward either a high pressure
pump (pumping device) 12 or the jet pump 60 through a
three-way solenoid valve 16. The three-way solenoid
valve 16 serves as a switching valve. A suction filter 18
is provided to the bottom of the tank chamber 5. Fuel
discharged from the fuel pump 30 is supplied to the jet
pump 60, so that the jet pump 60 generates suction force.
Thus, fuel in the tank chamber 5 of the fuel tank 2 is
transferred into the sub-tank 4 in the tank chamber 3
through the suction filter 18 by the suction force gener-
ated by the jet pump 60. Fuel discharged from the fuel
pump 30 is introduced toward the high pressure pump
12 through the three-way solenoid valve 16 when the
engine 13 is applied with high load or when air is exhaust-
ed from a passage through which fuel is supplied to the
high pressure pump 12, for example. In other cases, fuel
discharged from the fuel pump 30 is supplied into the jet
pump 60 through the three-way solenoid valve 16.
[0009] The high pressure pump 12 may be for supply-
ing fuel into either intake air drawn into the engine 13 or
a combustion chamber of the engine 13.

[0010] Air is exhausted from the passage through
which fuel is supplied to the high pressure pump 12 by
operating the fuel pump 30 in one of the following five
conditions:

when the fuel feed apparatus 20 is assembled;
when the fuel filter 40 of the fuel feed apparatus 20
is replaced;

when the fuel tank 2 becomes empty;

when water is exhausted from a water separator 10;
and

when the engine 13 is restarted after the engine 13
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is stopped for a long period.

[0011] The fuel pump 30 may be regularly operated to
supply fuel into the jet pump 60. Alternatively, the fuel
pump 30 may be intermittently started to refill fuel, as the
engine 13 consumes.

[0012] The bellows pipe 70 serves as a fuel pipe of the
fuel feed apparatus 20. Fuel flows from the fuel tank 2 to
the outside of the fuel tank 2 through the bellows pipe
70, and the fuel is drawn into the high pressure pump 12.
[0013] The fuel pump 30 discharges fuel into the high
pressure pump 12 through the bellows pipe 70. The water
separator 10 removes moisture from the fuel discharged
from the fuel pump 30, and thereafter, the filter 11 re-
moves foreign matters from the fuel after passing through
the water separator 10. Thus, the high pressure pump
12 pumps the fuel after passing through the water sep-
arator 10 into the engine 13. A pump device such as a
gear pump or a vane pump is provided in the high pres-
sure pump 12 or in an inlet of the high pressure pump
12. The high pressure pump 12 draws fuel thereinto using
the gear pump or the pump device. The engine 13 dis-
charges surplus fuel, which returns into the sub-tank 4
through a pipe 86 or the like.

[0014] Next, the fuel feed apparatus 20 is described in
reference to FIGS. 3 to 6. The fuel feed apparatus 20
has a lid member 22 that is in a substantially circular
shape. The lid member 22 plugs an opening defined in
an upper wall of the fuel tank 2. Components of the fuel
feed apparatus 20 excluding the lid member 22 are re-
ceived in the sub-tank 4 accommodated in the fuel tank
2. The fuel tank 2 may be formed of either resin or metal.
[0015] As referred to FIG. 4, the lid member 22 is as-
sembled with an electric connector 24, a fuel pump outlet
25, a pipe outlet 26, a jet pump inlet 27, and a return inlet
28. The fuel pump 30 is supplied with electricity via a lead
wire provided to the electric connector 24. A level meter
80 outputs a detection signal to the outside of the fuel
tank 2 via the electric connector 24. The fuel pump 30
discharges fuel into the three-way solenoid valve 16
through the fuel pump outlet 25. Fuel passes through the
bellows pipe 70, and the fuel flows toward the high pres-
sure pump 12, which is outside of the fuel tank 2, through
the pipe outlet 26. Fuel flows from the fuel pump outlet
25to the outside of the fuel tank 2, and the fuel is supplied
from the outside of the fuel tank 2 into the jet pump 60
through the three-way solenoid valve 16 and the jet pump
inlet 27. The engine 13 discharges surplus fuel, and the
surplus fuel returns into the sub-tank 4 through the return
inlet 28.

[0016] The outer circumferential periphery of the fuel
pump 30 is surrounded by a fuel filter in the form of a
segment of a substantially circle. The fuel pump 30 is
attached to afilter case 42 of the fuel filter 40 via a bracket
50. The fuel pump 30 accommodates an unillustrated
motor. The fuel pump 30 further accommodates an un-
illustrated rotor member such as an impeller that rotates
together with the motor. The fuel pump 30 pumps fuel
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using the rotor member through a suction filter 32. The
suction filter 32 serves as a pump suction filter. The suc-
tion filter 32 connects with an inlet of the fuel pump 30.
In this structure, the suction filter 32 is provided to the
upstream end of the inlet line of the fuel pump 30. The
fuel pump 30 has an outlet that connects with the fuel
filter 40 through an unillustrated check valve, which re-
stricts fuel from causing reverse flow from the fuel filter
40 into the fuel pump 30.

[0017] As referred to FIG. 5A, the fuel filter 40 has the
filter case 42 accommodating a filter element 44. The
pressure regulator 46 is attached to the lateral side of
the filter case 42 for controlling pressure of fuel, which is
discharged from the fuel pump 30 and removed of foreign
matters through the fuel filter 40. The fuel, which is con-
trolled in pressure through the pressure regulator 46, is
supplied into the three-way solenoid valve 16 through
the fuel pump outlet 25.

[0018] Fuelis discharged from the fuel pump 30, and
the fuel passes through the three-way solenoid valve 16,
the jet pump inlet 27, and a rubber pipe 54, so that the
fuel is supplied into the jet pump 60 after passing through
the rubber pipe 54. The inlet 62 (FIG. 5B) of the jet pump
60 connects with the suction filter 18 in the tank chamber
5 through a rubber pipe or the like. Fuel is jetted through
anozzle 64 of the jet pump 60, thereby generating suction
force around the nozzle 64. Fuel in the tank chamber 5
is drawn into the sub-tank 4 through the inlet 62 by the
suction force. When pressure in the nozzle 64 of the jet
pump 60 increases and becomes equal to or greater than
predetermined pressure, the relief valve 66 communi-
catestherein sothatthereliefvalve 66 releases pressure,
thereby protecting the jet pump 60 from overpressure.
[0019] A suction filter 72 connects with an inlet of the
bellows pipe 70. The suction filter 72 serves as a pipe
suction filter. In this structure, the suction filter 72 is pro-
vided to the upstream end of the inlet line of the bellows
pipe 70. Both inlets of the fuel pump 30 and the bellows
pipe 70 are respectively provided with the suction filters
32, 72, so that foreign matters can be removed from fuel
drawn through the two-circuit inlet lines of the fuel feed
apparatus 20.

[0020] An arm 52 extends from the bracket 50. The
bellows pipe 70 connects with the suction filter 72 via a
connecting portion that is snap-fitted to the arm 52, so
that the suction filter 72 can be restricted from swinging.
The inlet of the bellows pipe 70 is provided with a check
valve 74 (FIGS. 1, 2, 4). The check valve 74 restricts fuel
from causing reverse flow from the high pressure pump
12 into the suction filter 72.

[0021] The level meter 80 connects with a float 84 via
an arm 82. The engine 13 discharges surplus fuel, and
the surplus fuel returns into the sub-tank 4 through the
return inlet 28 and the pipe 86.

[0022] Next, the suction filters 32, 72 are described in
detail.
[0023] As referred to FIG. 3, the suction filter 32 and

the suction filter 72 are axially arranged in a staggered
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configuration. Specifically, the suction filter 32 is axially
staggered relative to the suction filter 72. The axial posi-
tion of the suction filter 32 is distant from the axial position
of the suction filter 72 by the distance L. The suction filter
72 is arranged downward with respect to the suction filter
32 in FIG. 3. In this structure, the suction filters 32, 72,
which are located in the bottom of the sub-tank 4, can be
restricted from causing interference with each other.
Thus, the filtration area of the suction filters 32, 72 can
be secured, while reducing the total occupied area in-
cluding the suction filters 32, 72 with respect to an ex-
tending direction, along which the suction filters 32, 72
extend. Furthermore, the fuel feed apparatus 20 can be
inserted into the fuel tank 2 through the opening defined
in the fuel tank 2, even the opening has a limited area.
[0024] In addition, as referred to FIG. 6, the suction
filter 32 has an outer periphery (first outer periphery) 33.
The suction filter 72 has an outer periphery (second outer
periphery) 73. The suction filter 32 opposes to the suction
filter 72 respectively via the outer peripheries 33, 73,
which are arranged in a staggered configuration. That s,
the outer periphery 33 is staggered relative to the outer
periphery 73 in the plane of FIG. 6. The suction filter 32
extends into the suction filter 72 via the outer periphery
33 thereof. The suction filter 72 extends into the suction
filter 32 via the outer periphery 73 thereof. The suction
filters 32, 72, which are opposed to each other with re-
spect to an opposed direction, have the total width dO.
The suction filter 32 has the width d1 with respect to the
opposed direction. The suction filter 72 has the width d2
with respect to the opposed direction. In this structure,
the total width d0, the width d1, and the width d2 satisfy
the following relationship: d0 <d1 + d2. Thus, the suction
filters 32, 72 can be restricted from causing interference
with each other. Furthermore, the width of each of the
suction filters 32, 72 can be reduced with respect to the
opposed direction, while the total occupied area of the
suction filters 32, 72 is possibly reduced with respect to
the extending direction. Therefore, even when fuel in the
sub-tank 4 is inclined due to cornering of the vehicle or
due to driving on a sloping road, the suction filters 32, 72
are apt to be submerged into fuel, regardless of the in-
clining direction of fuel. Therefore, fuel can be drawn
through the suction filters 32, 72, regardless of the inclin-
ing direction of fuel. Furthermore, the total occupied area
of the suction filters 32, 72 is possibly reduced with re-
spect to the extending direction, so that the fuel feed ap-
paratus 20 can be inserted into the fuel tank 2 through
the opening defined in the fuel tank 2, even the opening
has a limited area.

(Other Embodiment)

[0025] Inthe above structure, fuel discharged from the
fuel pump 30 is supplied selectively into the high pressure
pump 12 or the jet pump 60 through the three-way sole-
noid valve 16. Alternatively, fuel discharged from the fuel
pump 30 may be supplied into either one of the high pres-
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sure pump 12 and the jet pump 60.

[0026] The fuel feed apparatus may be provided to a
fuel tank having one tank chamber. In this construction,
fuel may be supplied into the high pressure pump 12
through both the inlet lines of the bellows pipe 70 and
the fuel pump 30. In this structure, the fuel pump is pref-
erably intermittently started as appropriate.

[0027] The location of the three-way solenoid valve 16
is not limited to the lateral side of the fuel tank 2. The
three-way solenoid valve 16 may be provided to the lid
member 22, or may be provided in the fuel tank 2, as one
component of the fuel feed apparatus.

[0028] The fuel feed apparatus may be provided for a
gasoline engine.

[0029] The fluid lines connecting the fuel tank 2 with
the high pressure pump (pumping device) 12is not limited
totwo lines. The fluid lines connecting the fuel tank 2 with
the high pressure pump 12 may include at least three
lines. In this case, the at least three lines include the two-
circuit inlet lines described above.

[0030] Various modifications and alternations may be
diversely made to the above embodiments without de-
parting from the spirit of the present invention.

[0031] A fuel feed apparatus (20) includes two-circuit
inlet lines that connect a fuel tank (2) with a pumping
device (12). The pumping device (12) is outside of the
fuel tank (2). The fuel feed apparatus (20) includes a fuel
pump (30) that is received in the fuel tank (2). The fuel
pump (30) constructs one inlet line of the two-circuit inlet
lines for pumping fuel from the fuel tank (2). A pump suc-
tion filter (32) is provided to an upstream end of the one
inlet line. The pump suction filter (32) connects with an
inlet of the fuel pump (30) for removing foreign matters
contained in fuel drawn into the fuel pump (30). A fuel
pipe (70) constructs an other inlet line of the two-circuit
inlet lines for introducing fuel from the fuel tank (2) toward
the pumping device (12). A pipe suction filter (72) is pro-
vided to an upstream end of the other inlet line. The pipe
suction filter (72) connects with an inlet of the fuel pipe
(70) for removing foreign matters contained in fuel drawn
into the fuel pipe (70).

Claims

1. Afuel feed apparatus (20) including two-circuit inlet
lines that connect a fuel tank (2) with a pumping de-
vice (12), the pumping device (12) being outside of
the fuel tank (2), the fuel feed apparatus (20) com-
prising:

a fuel pump (30) that is received in the fuel tank
(2), the fuel pump (30) constructing one inlet line
of the two-circuit inlet lines for pumping fuel from
the fuel tank (2);

a pump suction filter (32) that is provided to an
upstream end of the one inlet line, the pump suc-
tion filter (32) connecting with an inlet port of the



7 EP 1 803 925 A1 8

fuel pump (30) for removing foreign matters con-
tained in fuel drawn into the fuel pump (30);

a fuel pipe (70) that constructs an other inlet line
of the two-circuit inlet lines for introducing fuel
from the fuel tank (2) toward the pumping device
(12); and

a pipe suction filter (72) that is provided to an
upstream end of the otherinlet line, the pipe suc-
tion filter (72) connecting with an inlet port of the
fuel pipe (70) for removing foreign matters con-
tained in fuel drawn into the fuel pipe (70).

The fuel feed apparatus (20) according to claim 1,
wherein the pump suction filter (32) and the pipe suc-
tion filter (72) are axially staggered with each other,
and

one of the pump suction filter (32) and the pipe suc-
tion filter (72) is located downward with respect to
an other of the pump suction filter (32) and the pipe
suction filter (72).

The fuel feed apparatus (20) according to claim 1 or
2,

wherein the pump suction filter (32) and the pipe suc-
tion filter (72) are opposed to each other,

the pump suction filter (32) has a first outer periphery
(33) on a side of the pipe suction filter (72),

the pipe suction filter (72) has a second outer pe-
riphery (73) on a side of the pump suction filter (32),
the first outer periphery (33) and the second outer
periphery (73) are staggered relative to each other,
and

the first outer periphery (33) and the second outer
periphery (73) extend into each other.

The fuel feed apparatus (20) according to any one
of claims 1 to 3, wherein the one inlet line of the fuel
pump (30) connects with the pumping device (12).

The fuel feed apparatus (20) according to any one
of claims 1 to 3,

wherein the fuel tank (2) has a plurality of tank cham-
bers (3, 5) that includes one tank chamber (3) re-
ceiving the fuel pump (30) and the fuel pipe (70),
the fuel feed apparatus (20) further comprising:

a jet pump (60) that generates suction force by
jetting fuel therethrough for transferring fuel from
an other tank chamber (5) of the plurality of tank
chambers into the one tank chamber (3),

wherein the one inlet line of the fuel pump (30) con-
nects with the jet pump (60).

The fuel feed apparatus (20) according to any one
of claims 1 to 3,

wherein the fuel tank (2) has a plurality of tank cham-
bers (3, 5) that includes one tank chamber (3) re-
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ceiving the fuel pump (30) and the fuel pipe (70),
the fuel feed apparatus (20) further comprising:

a jet pump (60) that generates suction force by
jetting fuel therethrough for transferring fuel from
an other tank chamber (5) of the plurality of tank
chambers into the one tank chamber (3),

wherein the one inlet line of the fuel pump (30) se-
lectively connects with one of the pumping device
(12) and the jet pump (60).

The fuel feed apparatus (20) according to claim 6,
further comprising:

a switching valve (16) that selectively connects
the one inlet line of the fuel pump (30) with one
ofthe pumping device (12) and the jet pump (60).

The fuel feed apparatus (20) according to any one
of claims 1 to 7, wherein the pumping device (12) is
a high-pressure pump for supplying fuel into one of
intake air drawn into an internal combustion engine
(13) and a combustion chamber of the internal com-
bustion engine (13).
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